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CONCERNING PAPERS 


Tue latter numbers of the volume of the Journat for the half 
year that has just expired contained much matter in the form 
of reprints of papers read and discussed at the recent meeting 
of The Gas Institute as well as elsewhere. This is an age of 

Papers’ on all imaginable subjects, and unfortunately of 
every conceivable grade of quality. It would perhaps be 
difficult to fix the precise origin of the term “ paper,” as 
applied to a communication intended to be read and discussed 
yO public or semi-public meeting. The word, as used in 

18 Sense, is modern; and it is an example of the increasing 
a ‘se Specialized language. It would undoubtedly have 
: . better if a new term could have been found for the thing 
0 be indicated, instead of further complicating the language 
= ome another special meaning to a common word. New 
be man for nev rly-discovered things have generally to 
- ee a period of probation, during which they are 

garded as « slang” (or, at best, as scarcely legitimate), before 





they are fully adopted into the family of language, and 
inserted among the few thousand “ additional words "’ which 
figure as the main justification for every new dictionary that 
is published. There are not many purists left of the old 
school which shuddered at slang, and refused to use a word 
not recognized by Johnson or Webster. It has come to be 
understood that, as there are more things in the world now 
than there were when “‘the great lexicographer " completed 
his monumental labours, and the number of new-comers is 
increased year by year, names must be found for them, either 
by coining new words or putting yet more narrow applications 
upon words already used in another—perhaps in many another 
—sense. In the case now under notice, the latter expedient 
has been adopted (unconsciously, perhaps) until everybody 
knows what is meant by the American poet when he tells how 
‘«« Brown he read a paper” before the very peculiar ‘‘ Society 
‘‘upon the Stanislow.” 

Most of us have listened to many papers, upon many sub- 
jects; and not a few have gone through the ordeal of writing 
and reading one or more lucubrations of this order. In the 
ordinary course of things, these experiences will be repeated 
again and again. It will therefore be very useful to take 
this opportunity of setting forth in a general way one or two 
points worthy of consideration in connection with the com- 
position and discussion of papers. It is commonly supposed 
that the great difficulty in composing papers is to find a sub- 
ject. This is, in most cases, an error. The real difficulty 
is to know what to say upon a subject; or, perhaps more 
strictly, how to say what is wanted on any given subject. 
All men who are competent in the discharge of their usual 
avocation, know enough to fill a volume of papers in connec- 
tion with communications upon almost every matter arising 
out of, or connected with their own art or industry. This 
is a fact, startling as it may appear. The difficulty is, of 
course, as already stated, to get this knowledge expressed 
in a suitable shape. Take as an illustration the list of sub- 
jects brought before The Gas Institute at the last meeting. 
Not a few names could be cited of men who, with the same 
allowance of time for preparation in every case, could write 
papers equally well upon all or any of these topics. This 
consideration explains how it is that in all societies some 
members habitually contribute papers, while others are 
content to be listeners. It is not that the former invariably 
know, or even flatter themselves that they know more than 
the latter. They simply possess a superior gift—or it may 
be only a propensity—for expression. It often happens that 
a persistently silent member thinks he has delivered a crush- 
ing censure upon the writer of a paper, when he afterwards 
privately confides to his friends the observation that he 
‘“* knew all about it, and could have told a great deal more 
‘“‘than the writer, if he had chosen.” Possibly so; but 
when the object is the diffusion of knowledge, the man who 
freely gives what he knows, and invites others to supplement 
his own imperfect observations, is more to be commended 
than the wisest who keeps his information to himself. 

Supposing, however, that a man who purposes writing a 
paper knows what he is going to talk about, how is he to 
secure the remaining points of a good paper? In the first 
place, it could be wished that writers would keep in mind the 
transcendent virtue of brevity. There is a copy of verses 
which some years since began to go the round of the news- 
papers, and may even now be pursuing its erratic ellipse, 
purporting to be advice given by an old hand to an aspirant 
for literary fame. The advice was good all through; but 
the cream of the whole was in the form of the refrain—* Boil 
“‘itdown!’’ The paper to which this process could not with 
safety be applied must be of too high quality to be criticized 
in these pages. Examples will recur to the recollection of 
those who heard the papers read at The Gas Institute meet- 
ing, wherein this process might have been advantageously 
insisted upon. It should never be forgotten that a paper, 
address, or lecture—indeed, any discourse pronounced by 
word of mouth—is judged by its hearers for its dull and 
prosy, rather than for its brilliant passages. It is not given 
to many men to be uniformly brilliant, either in speaking 
or in writing; but the difference that weighs heavily upon 
speakers lies in the fact that the commonplaces of a book 
may be skipped, whereas in a paper they must be listened to 
equally with the rest, and are always remembered against 
the speaker. A very little water takes away all the sparkle 
of the best wine ; or, to be more technical, a very small pro- 
portion of heavy carbonic acid exerts a wonderfully depre- 
ciatory effect upon the illuminating power of the best gas. 

The “ conclusion of the whole matter,” so far as it can be 
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concluded in this necessarily brief article, is that compilers | of primary batteries for domestic lighting is supplied by the | ome 
of papers, to be successful, should first thoroughly grasp their | statement given to the readers of The Times respecting the J al 


subject, then set out their main points as briefly as may 
be compatible with lucidity—whether these be arguments, 
opinions, or statements of results—and avoid all extraneous 
illustration, fine writing, and straining after philosophical 
weightiness or oratorical effect. Figures, tables, and statis- 
tical matter generally, should never be read, but exhibited in 
diagrams ; or, still better, printed and distributed among the 
audience. Too much care cannot be exercised in this regard. 
Diagrams should always be freely used, when required; and 
they can be employed very much oftener than is commonly 
supposed. There is no surer way to fix the attention of an 
audience than by the intelligent use of diagrams. Black- 
board teaching has been an invaluable aid to the school- 
master ; and, in the matter of liking all kinds of object-lessons, 
the most experienced men are but “children of a larger 
‘“‘growth.” It is essential, moreover, to hit the happy mean 
between superfluous minuteness, and the assumption on the 
part of the writer that his hearers are fully conversant with 
every subject to which he alludes. The result of the former 
blunder is weariness; of the latter, bewilderment and vexa- 
tion. When, for example, a question of temperature is under 
consideration, it is unnecessary to interpolate a disquisition 
on thermometers; but, on the other hand, care should be 
taken that the desired idea is as clearly impressed upon the 
auditory as on the reader’s own mind. After all that can be 
said concerning the construction and management of a paper, 
however, it is impossible to lay down lines by following which 
success may be assured. Composition is not a mechanical 
trade, and the touch of genius can no more be imitated by 
taking pains than a correct anatomical figure can be made to 
live. Yet the best natural capacity needs instruction, or, at 
least, guidance from such common pitfalls as we have been 
able to point out. Nothing can cure a bad, meaningless paper. 
But it is always regrettable when a really good thing is 
marred by curable defects; and it is certain that there are 
precautions which, if taken in time, might have saved the 
author's credit in respect of many a paper which has dis- 
appointed the expectations of reader and listeners. 


ELECTRIC LIGHTING MEMORANDA. 

An instructive example of how differently the same thing 
appears to different people is afforded by two published 
opinions concerning the Colchester house-to-house electric 
lighting experiment. In this case, moreover, the contrast is 
heightened by the fact that one of the parties is an expert, 
while the other knows nothing about the: matter—a circum- 
stance that could not be expected to prevent him from 
delivering a very confident judgment on the speculation. 
The latter is the Mayor of Dudley, who was one of the 
provincial notables invited by the Brush Company to assist 
at their opening ceremony in Colchester. His Worship 
attended, because he ‘thought it was one of those public 
‘duties he ought not to let slip;’’ and confesses to having 
enjoyed himself very much. On his return he tells the 
Town Council what the Brush people told him; and although 
he managed to avoid committing himself to very positive 
praise, he spread the impression that the experiment was a 
great success, and would be both popular and profitable. 
On the other side, the Electrical Review confesses to a 
‘feeling of grave doubt as to the ultimate success of any 
‘installation in which lead plate accumulators form the 
“largest item in the total plant.’ It is further stated that 
the electrician in charge of the Colchester electric lighting 
station “could not give any definite opinion on the 
“‘ lasting capabilities of the Company’s accumulators.” 
Our contemporary goes on to deny the assertion advanced 
in some quarters that accidental extinction is guarded 
-against by the employment of accumulators; and points out 
that breakdowns may occur from several causes, and cannot, 
therefore, be prevented by one kind of precaution. In fact, 
the introduction of any further complication of accumulators, 
rocking switches, &c., as at Colchester, must merely multiply 
the chances of extinction. 
shown that hitherto the most elaborately designed arrange- 
ments have broken down from time to time, almost as dis- 
astrously as the simpler experimental installations. After 
administering this cold comfort, however, the Flectrieal Review 
compliments the South-Eastern Brush Company upon “having 
“used its capital in an exemplary manner, which is more 
‘than can be said for the majority of electric light companies.” 
We shall not dispute any part of this commentary. 

An example of the extravagant claims made by inventors 


In support of this view, it may be: 





performance of the Lalande battery. The Lalande elemey | 


consists of an iron tray containing oxide of copper, over which 9 yal 
is placed a zine tray having in it a solution of caustic soda, fact 
The effect of the galvanic action of this couple is to transform 7 oie 
the zine to an oxide “said to be 25 per cent. more valuabk ca 
‘than the metallic zinc;” while metallic copper is reduce] fens 
from the cupric oxide, which, it is somewhat obscurely Bi ul 
stated, ‘‘can be revivified at a trifling cost, and used ove By che 
‘and over again.” This is the kind of trash that is too 3 the 
frequently palmed off upon his unsophisticated readers by the EN cos 
individual who does the scientific (?) paragraphs of The Tine, 


ie 
@ 
tai 

_— 


He goes on to say that he hopes the expectations of the pro. rs 
prietors of this wonderful battery may be fully realized, 77 
‘‘inasmuch as they promise to supply the public with th [@ 
‘electric light at a price much below that of gas. At the | 








° rae ex 
‘‘same time they are to make a good profit for themselves 9 hal 
“out of the oxide of zinc, which is in great request for Pc 
‘making paint.” We have equal pleasure, and more reason, || 4iy 


in believing that ‘the expectations of the proprietors’~ 7% 1 
which are probably to get some money out of the British 7 @ a, 
public—will be disappointed. Supposing that the soda-zine S on 
cell is more efficient than any other-—which it is not—what 9% },9; 
has the preparation of zinc oxide to do with electric lighting? FF ,;. 
Will paint manufacturers, and everybody who wants this il va 
very common product, consent to go round to the users of | 7 Le 





batteries for lighting, and pay a fancy price for the article, 4 (in 
while they can make in a tub as much of it as they want ? 4 ob: 

A new idea for a lecturer on electric lighting, &c.!| Wet @ ou 
have had plenty of lectures on the ‘‘ Progress of Electric, iW. 
“‘ Lighting;”’ why not give us a discourse (with examples Pau 
on the ‘“ Failures of Electric Lighting” ? The theme may be | % jo 
recommended to the universal lecturer, Mr. W. H. Preece, | pa 
as one that would be certain to draw a large audience. an 
There would be no lack of material to work upon ; and while up 
the lecture would be instructive if all the known causes of ro 
the numerous failures which have been recorded were ex- iw 
plained, it would probably lead to a yet more instructive 7% th 
discussion. Quite recently the ‘‘ induced current ”’ system of ar 
Messrs. Gaulard and Gibbs was set up, with the usual ob 
flourish, at several stations of the Metropolitan Railway. ‘6 
Noticing the event at the time, we remarked that the Com. A 
pany deserved to get a good system of electric lighting as a 0 
reward for their persistence in trying experiments ; but they) th 
have evidently been disappointed again, for the Gaulard and) ], 
Gibbs system has, in its turn, gone the way of all the others.) ~ m 


Certainly, Mr. Preece, or somebody else, ought to look up) at 
this promising lecture topic. The examples, of course, need) 
not be confined to London. F 
s iT 
A POINT OF LAW FOR MACHINERY BUYERS. y se 
A peciston interesting to buyers and makers of engineering in 
plant and tools was recently given in the Queen’s Bench vC 
Division, in the much-contested case of Muir and Co. v. The se 
Anglo-American Brush Electric Light Corporation. The history 7% th 
of the case is remarkable, for it had been tried three times WI 
with different results, with and without a jury; and this Was | ok 
an application for a fourth trial, to set aside the verdict of a/ 4 fo 


special jury at Manchester. The issue was apparently simple, i ne 
but was obscured and complicated by several qualifications. lo 
There appears to have been originally a contract, by letter, su 
entered into in 1882, whereby the plaintiffs, a firm of (7) m 
mechanical engineers, undertook to make for the defendants a gg 
new and peculiar boring machine, whic would weigh about 15 ss 


tons, and the price of which was to be £736. The machine was i" m 
made and delivered after a lapse of about nine months, when 7% ca 
the Company declined to receive it, on the ground that it was "7 w 


too late. In the first place, the purchasers had ordered the i 
machine to be delivered in eight or nine weeks; but the 7) p 
makers had denied the possibility of completing the order = r 
within this period, but wrote that they would “do their b 
‘‘ best to complete the machine as nearly as they could of 


within the specified time. The question at issue, and which of 
had so sorely puzzled the judges and juries who had had to a 
deal with the case was as to the rightful interpretation of| ec 
these words, in the circumstances. There was, of course, al 
a vast difference between the.time mentioned and the period — re 
actually occupied ; and it was difficult to decide whether the) af 
conditions were such that, with due diligence on the part of| — re 
the contractors, this difference was a reasonable or unreason- It 
able one. A question of this character must have occurred > ri 
within the experience of many of our readers, when con; | 
tractors have seemed to take an unconscionable time over 7 be 
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d by the work in hand. Usually, however, it is possible to settle 
ting the | matters; and in this case the judges made repeated appeals 
element | to the parties to “‘ take it out of Court and settle it.” But 
yer which any compromise was rendered impossible, not only by the 
sti soda, I fact that the law costs had run into much more than the 
ransform (9 original price of the machine, but also that the latter has 


va luable es 


1 become obsolete, and is now only worth the price of old 
| reduced 


Eventually the Court settled down upon the point 


iron. : . 
»bscurely IP ether they should disturb the verdict of the last Man- 
sed over chester jury, who had found for the plaintiffs for £750. In 


Mb 1S tog ee the result, the application for a new trial was dismissed with 
rs by the © costs; thus leaving the contractors to get their verdict and 


be Th ef 
te Time, D>) expenses as best they can. 





the pro. 

realized, 5% A QUESTION OF GAS TESTING. 

with the A currous point respecting the appointment of official gas 
At the examiners has arisen at Erith, and has led to legal action 

>maselyes © between the Erith Local Board and the West Kent Gas 

uest for I Company. It appears that the Local Board have for some 


’ Feason, || time sought occasion for a conflict with the Company ; and, 
‘tors”"~ |) among other things, they appointed a person to test the 
| British i Company’s gas. The person named by the Local Board was 
oda-zine |= only known to the Company as an inhabitant of one of the 


t—what > hotels in the town ; and they, accordingly, asked to be fur- 


Fe 


ghting? F © nished with his qualification for the statutory duty of testing 
nts this 74 “a ble . : = 4 

‘| } gas. This reasonable request was not complied with by the 
users of! | focal Board ; but the Clerk wrote to the Company, saying 
ere (in effect) that his Board were perfectly satisfied with the 
_ oe 2 object of their choice, and intimating that this consideration 
3. We} ought to be accepted as sufficient. The words of the Gas- 


Electric, ' 7} Works Clauses Act, 1871, upon this point are, that a local 
amples; ' » authority may appoint a ‘‘competent and impartial person”’ 
may be § * to be a gas examiner, under certain conditions. The Com- 


he 


Preece, | > pany contend that the nominee of the Local Board does not 
ndience. | > answer to this description ; and, therefore, when he appeared 
id while ' upon the works, he was refused admission to the testing- 
uuses i 7 yoom. This refusal being reported to the Board, they 
rere €X-~ immediately determined to commence proceedings against 
tructive "7 the Company; in which, according to the local press, they 
‘stem of 7 are not supported by public opinion. The Company have no 
e usual ) objection to their gas being tested by a “competent and 
vailway. > impartial person,” and have submitted to the Local 
e Com 7 Authority several names of well-known professional Metro- 
ng a8 4) — politan gas examiners and chemists, with any one of whom 


ut they} 


4 anit ' they would be contented. It remains to be seen whether the 
rd andy 


Local Board will turn to a reasonable course at the last 


— moment, or go into Court with such a sorry case as they are 
ook up > at present inclined to uphold. 
e, need i 
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THREATENED REVIVAL OF THE PARIS GAS QUESTION. 
Ir would be rash to assume that the Paris Gas Question is 
: » settled, notwithstanding the victory obtained by the Company 
neering) in their recent lawsuit against the Municipality. Bulky 

Bench + volumes have been compiled with reference to this affair, 
_t. The) setting out in extreme detail the history of the Company for 







history x the past thirty years. In point of fact, the speaking and 
> times ) writing on both sides have been so voluminous, that an 
his was | observer is obliged to be very careful that he does not 
ict of 87) forget what the question really is. And now the latest 
simple, news on the subject is that the Prefect of the Seine has 
ations." ~ lodged with the Council of Prefecture a petition for a 
letter, supplementary investigation into the question. This docu- 
irm of ment is ‘‘based upon the fact that the investigation has 


dants & » “not been complete ; the Company not having communicated 
out 15 “tall the necessary documents.” More papers, more argu- 
ne was be ments, more printing! Surely, this affair may in very truth be 
» when i called interminable. The most amusing commentary on the 
it was) whole matter is a suggestion recently put forward by the 
red the) Revue Industrielle, to the effect that, the row being over, all 
ut the > parties should revert to the status quo ante. Why make any 


order reduction in the price? Was not everybody contented? It has 
their been & good quarrel—lawyers, engineers, printers, and a host 
ould of miscellaneous deserving people have had a good haul out 
which of it. Why not let bygones be bygones, and go on as before ? 
had to The Company are quite willing to continue pocketing their 
tion of! comfortable dividends, after handing over a magnificent 
ourse, annual bribe to the Municipality. There is no need for 
period reform—La Compagnie, c’est la paix. Why not let the whole 
er the | affair go on unaltered, since in this matter there is no fear of 
art of revolution, or even of an alteration of Constitution by plébiscite ? 
eason- _ It should be acknowledged that these suggestions are unautho- 
curred ) rized, for the Company have not shown any sign. While 
1 con; | mentioning the affairs of the Paris Gas Company, it may 


f : 
@ over be stated that the report of the experts, to which reference 


iS 


wach 





has been so frequently made in the course of our comments 
on the recent litigation, has been published, in book form, at 
the office of the Journal des Usines a Gaz, Paris. It is a 
clearly-printed book of 210 pages, amply furnished with 
plates and diagrams displaying the history and condition of 
the Paris Gas Company. Students of gas supply will find in 
this volume a fund of information of great value intrinsically 
and for purposes of comparison with the English system. 


Water and Sanitary Affairs. 
Tue attitude of hostility so persistently maintained towards 
the Water Companies, may almost be said to attain to the 
rank of a social phenomenon. It is assumed that nothing is 
more easy than to furnish a water supply of 150 million 
gallons per day; and nothing more patriotic than to grind 
down the purveyors of this supply to the lowest possible 
farthing by way of remuneration. So also it is deemed no 
injustice to waste the water in every available mode, while 
the demand is still made for a supply that shall never fail. 
Such at least is a general outline of the policy pursued 
towards the Metropolitan Water Companies. If the organs 
of public opinion would abate their practice of howling 
against the Companies, and would be at the pains of giving 
a little sensible practical advice to the inhabitants of London 
relative to the water supply, journalism would be fulfilling one 
of its proper functions, and would be discharging a public duty. 
Failing any such performance on the part of the Press, the 
Water Companies have to speak for themselves. Happily, 
The Times has had the fairness to insert a letter, in which Mr. 
O. E. Coope, the Chairman of the East London Water-Works 
Company, calls attention to the extraordinary waste now 
being perpetrated in their district. The constant supply has 
been advocated, in and out of Parliament, as calculated to 
confer the highest sanitary benefit on the Metropolis; and it 
happens that the East London district (where there is an 
immense industrial population) affords the earliest example 
of the working-out of such a system. The entire number of 
inhabitants in the district exceeds a million; and it will be 
seen by Sir Francis Bolton’s last monthly return, that out of 
a total of 144,000 houses, more than 123,000 have the constant 
service. The Company have loyally carried out the wishes of 
the Local Government Board; and have even in some cases 
anticipated the requests of that Department. But the requisite 
co-operation on the part of the public has been wanting; 
and Mr. Coope complains, with much regret, that both con- 
sumers and owners have evinced a decided unwillingness to 
adopt fittings suitable for the reception of the constant 
supply, although every facility has been given them for the 
purpose. The result is now seen in such an enormous waste 
of water that it has become impossible for the Company to 
go on with the constant service, until the proper remedies 
are applied. The water sent out by the Company has risen 
to the extraordinary quantity of nearly 40 gallons per head 
per day. If this were to go on throughout the Metropolis, 
there would be reason to remember that the sources of 
supply, ‘‘although ample, are not unlimited.” 1t cannot 
be properly said that the population of East London “ con- 
‘‘sume”’ 40 gallons per head daily. They simply use about 
one-half this quantity, and waste the remainder. Here is a 
case in which the general good demands that the Company 
should be helped by the force of public opinion, and by all 
the legitimate power of authority. But the tide sets the 
other way. Every man’s hand is against the Company; and 
Mr. Coope expresses his regret that ‘‘ some portion, at least, 
‘of the ability of the Executive particularly responsible in 
‘this question ” is not directed to the establishment of some 
system for the control of the use of water. Efforts should be 
made, as he suggests, to convince the poor that in their own 
interest the wanton waste is most injurious. The risk is 
pointed out, that the extension of the constant service 
throughout the Metropolis will be delayed ‘‘ by the perverse- 
‘‘ness or obstinacy of those for whose benefit it is intended.” 
Nevertheless, we fear that the Companies will get very little 
help in their difficulties. The probability is that they will 
have to rely mainly upon their own skill and energy. 
The attention of the public is riveted on the question 
of ‘annual value;” and every man is trying to snatch 
a shilling or two out of the revenue of the Company by 
whom he is served, forgetting that the shilling might be 
turned to far better account in helping the Company to carry 
out the improvements that are demanded. There is, indeed, 
ample room for the protest which Mr. Coope has put in against 












12 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 















the ‘‘ vexatious, puerile, and unworthy attacks which are from 
‘‘time to time made upon the Water Companies ’’—attacks 
concerning which he is compelled to say that they are 
unfortunately supported by those ‘high in authority.” As 
for the volume of the supply, the East London Company 
have been sufticiently wise and liberal to extend their works 
so as to guard against any immediate peril. But waste can- 
not. be allowed to go on perpetually, or the most liberal 
resources will fail. In the meantime, the public are told that 
the Companies are ‘‘ doing nothing.”” The truth is that on 
this subject some of their critics ‘‘ know nothing.” 





Essays, Commentaries, and Aebietvs. 


THE PRODUCTION OF AMMONIA FROM COAL. 
First ARTICLE. 

Many minds have lately been engaged on the important question of 
the best method of obtaining the maximum quantity of ammonia 
from coal and nitrogenous minerals of allied nature. The original 
ifopetus to modern investigations in this direction was undoubtedly 
given by Professor Foster’s discovery of the residual nitrogen ex- 
isting in ordinary coke, communicated to the Journat in the latter 
part of 1882,* and subsequently in a paper read before the Chemical 
Society, and published in their Journal for Feb., 1883. Consider- 
ing the immense commercial value of ammonia salts, it is not 
surprising that the subject attracts so much attention; as any 
scheme by which the residual nitrogen of coke could be obtained 
as ammonia would undoubtedly be of great value, provided the 
expense of its treatment were sutliciently moderate to admit of 
a profit being made. It certainly appears remarkable that for so 
many years previous to 1883 the fact that upwards of 40 per cent. 
of the total nitrogen present in the original coal remained behind 
in the coke, should have been not only undiscovered, but unsus- 
pected. Coke was presumed to consist mainly of carbon, together 
with variable proportions of mineral matter, sulphur, and occluded 
gases ; and although there was known to exist a wide discrepancy 
between the nitrogen present in the coal and that eventually 
obtained (on destructive distillation) as ammonia, cyanides, and 
nitrogenous organic compounds, the discrepancy was loosely 
assumed to be due to the liberation of nitrogen in the free 
state as a constituent of the gas. Such a surmise was not alto- 
gether devoid of foundation. The late Dr. Letheby gives 0°5 per 
cent. of nitrogen in ordinary London gas; Bunsen and Roscoe 
give 2°46 per cent. in the Manchester gas; while Bloxam 
gives 1°45 per cent. in cannel gas. More recently (in 1876) Mr. 
Humpidge gives 5:3 per cent. of nitrogen in London gas; while 
Mr. Lewis T. Wright gives 2°8 to 3°4 per cent. in the gas from 
Newcastle coal. The last-named gentleman especially states that 
‘‘ precautions had been taken against any introduction of air 
during the process of distillation.” The mean percentage of 
nitrogen in all these analyses is 2°56 per cent., or equal to 256 
cubic feet from a ton of coal, taking 10,000 cubic feet as the total 
yield of gas. The nitrogen shown in all these analyses being 
accompanied by mere traces of oxygen, it has no doubt been 
assumed that it was derived from that present in the original coal ; 
and, without a full appreciation between volume and weight, it 
may easily have been concluded that the nitrogen in the free state 
in the gas practically accounted for the deficiency between the 
amount present in the original coal and that obtained as ammonia 
and cyanogen compounds. ‘This, however, is in reality a fallacy. 
The weight of 256 cubic feet of nitrogen is about 19lbs.; and the 
amount of ammonia from the ton of coal is about (say) 4°3 lbs. 
This gives a total of 23°3lbs. out of some 35°84 lbs., the total 
quantity present in the coal on the basis of 1°6 per cent. of nitro- 
gen. The addition to be made for cyanogen and alkaloidal nitrogen 
compounds would be small; so that there would still be much 
nitrogen unaccounted for—viz., a balance of (say) 35 per cent. No 
doubt some of the nitrogen present in coal gas is derived from the 
accidental introduction of air; the absence of oxygen being no 
proof to the contrary, as both oxide and lime, after having been 
exposed to the action of sulphuretted hydrogen during the process 
of purification, readily absorb oxygen. Therefore any air intro- 
duced from the most likely source—viz., over-exhaustion—would 
be deprived of its oxygen before admixture with the purified gas. 

In Professor Foster’s paper, read before the Chemical Society, 
the nitrogen in an ordinary sample of Durham coal was found to 
be 1°73 per cent.; and after the coal had been subjected to destruc- 
tive distillation the nitrogen was found grouped as follows, calling 
the total amount present in the original coal 100 :— 





Nitrogen evolved as ammonia . 14°50 
Nitrogen evolved as cyanogen . eS ee 1°56 

Nitrogen present in the coal gas in the elementary 
SER i a a ere a ee 35°26 
Nitrogen left in the coke 48°68 
100°00 


Since the publication by Professor Foster of the above results, 
and the reading of his more recent paper before the Institution of 
Civil Engineers on April 1 of the present year,t much progress has 
been made in the better utilization of the nitrogen of coal; and 
several papers on the subject have been read, to which allusion will 


* See Journat, Vol. XL., pp. 1081 1124, + Zbid., Vol. XLIIL., p. 619. _ 
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subsequently be made. Dealing first of all with Professor Fost: von 
latest communication, the main features of importance are 4, Aft 
extension of the original investigation, as to tlie distribution of thi tha 
nitrogen on destructive distillation, to six typical samples of egy carl 
In addition, the distribution of the sulphur is given, together With phic 
some important observations upon the possibility of obtaining al in t 
increased percentage of the nitrogen in the merchantable form ob i 
ammonia. With the methods of analysis used we need say bel Fos 
little, as they were in most cases conducted on well-known Ting me Pap 
It is the results of the analyses, and more particularly { tot 
generalizations, that are worthy of special attention. In 4, this 
first place, there is no doubt that the results of the analys, exp 
of six typical samples of coal of different classes form a yal) sul 
able basis for a certain amount of generalization, and a gj 0 
wider basis for a larger amount of speculation. But, consideriny ae 
that in the principal points—viz., in the distribution of the nitrogg ma ‘ 
and sulphur—the samples exhibit such wide divergencies in thei par 
behaviour, it is only just to assume that variations would be fouyji™ This 
for every different description of coal in the event of a moni f - 
extended series of analyses being made. This being the case, y, 4 1s 
must for the present consider that many of the deductions made jy _ 
Professor Foster’s paper, simply apply to the particular samples (i a 
coal examined by him; admitting, at the same time, the possibiliy I 
(and, indeed, the probability) of these deductions being modified; ‘ise 
the event of the inquiry and analyses being of a more extend os 
nature. Whatever variations may, however, take place in theen. er 
clusions to be drawn from the examination of coals conducted jf fr - 
the manner followed by Professor Foster, one important fact wij ie 
remain, to which his name will always be attached with a cq, _ 
responding amount of credit—viz., the discovery of the residy G 
nitrogen in coke. 

Taking Professor Foster’s published figures, the first remarka 

feature is that there does not appear to be any tangible reason fe) Nor 
the great variations in the distribution of nitrogen in the variow§ nam 
samples of coal. It would seem only reasonable for the yield (9% pyh; 
ammonia, under the ordinary conditions of gas manufacture, tf) the ; 
have borne some ratio to the amount of hydrogen present; bi pyt 

this does not seem to be the case. Neither does the proportion @% cand 
original nitrogen apparently influence the question. Sample No.!0% have 
(containing the maximum quantity of hydrogen and the minimw)% and - 


amount of nitrogen) affords the largest yield of ammonia ; whik  dyng 


samples Nos. 4 and 5 (containing practically identical percentage) ¢¢ }j 
of hydrogen and nitrogen) give a difference of 3°4 per cent. in th) yw, s 
yield of ammonia, and a difference of 14 per cent. in the amount ¢)} man 
residual nitrogen in the coke. We are thus forced to the conclu) % and 

sion, in the face of the present evidence, that the behaviour of th! 7% yaric 
nitrogen in coal upon destructive distillation depends (ceteri)® ther, 
paribus) on some difference in the arrangement of the elementd) 9} The 


atoms, which is at present altogether beyond our knowledge. Con) burn 
tinuing the study of the figures, it is curious that in the tw) Aroa 
samples of cannel which were examined, although obtained frou capac 
widely divergent sources—the one being Scotch and the othe) This 
English—the residual nitrogen left in the coke amounted to 511% the § 
and 527 per cent. respectively of the total nitrogen present in thi Jess } 












original coals. If any deduction is safe upon so limited a basis af rich ; 
two analyses, it would seem that the amount of residual nitrogai in th 
in the coke from cannel coal is a fairly constant quantity, eva duty, 
where the sources of supply are widely divergent. Turning to th] exam 
ordinary gas coals as exemplified in two typical samples of Yorkshir§§ moun 
and one of Durham, there is a wide difference in the amount (§ Clark 
nitrogen in the respective cokes; the former containing 65°9 ani® carrig 
62°8 per cent. respectively, and the latter 48°7 per cent. largel 

With regard to the relative proportions of sulphur present 1 all bu 
the coke from different coals, the variations are still more striking are o} 
The two typical cannels which practically agreed in the propor 9% illust 
tions of residual nitrogen gave 13°3 and 49°5 per cent. of the total burne 
sulphur present in the coal left as a residual in the coke. Th ment 
Yorkshire give 41°9 and 36°5 per cent. respectively; while thi} Refer 


Durham reaches the high figure of 70°5 per cent. That the proW®been ; 
portion of residual sulphur should vary more than the residudl 
nitrogen is, in the present state of our knowledge, more comyy 
prehensible. We have not the least conception as to the particulal 
form in which nitrogen is present in coal, except that it is pro(to sho 
bably in union with carbon. On the other hand, we know tha@ hours 
the sulphur in coal exists in two forms—viz., as organic carbol§ who 
compounds of an undefined nature, and as pyrites; and no doubi#than ; 
the respective proportions of these two combinations of sulphwi}Harec 
regulate, to a certain extent, the corresponding proportions of sul-Byariet; 
phur passing into the gas and remaining behind in the coke Meg 
From the general behaviour of sulphur compounds, it is unlikely}gas ap 
that an organic sulphur compound at a red heat should retain its@§partitj 
sulphur in permanent combination with carbon. It may fairly be privat, 
assumed that the whole of what may be termed the organic sul Jappea) 
phur of a coal would pass into the gas in the process of destructiv’) 7 will d: 
distillation. publis| 

The amount of the sulphur in pyrites which would, under the} Glove; 
same conditions, assume the volatile form would be, to a certai§shown 
extent, dependent on the duration of heating. Iron pyrites, which@examp 
is the disulphide of iron (Fe S,) is resolved, upon heating with factur. 
exclusion of air, into an intermediate sulphide (Fe, S,) and fre¢@standa 
sulphur. The sulphur so liberated no doubt passes off, mainly 2/‘there | 
union with a portion of the hydrogen of the coal, as sulphuretted )Grey | 
hydrogen; a small proportion uniting with carbon to form caz02 me icy 
disulphide, and a still smaller proportion (amounting to betw&-§specim 
5 and 8 grains per 100 cubic feet) forming some undefined gaseous = 

a 








compound at present unknown, but possibly carbon protosulphide.) Messrs 
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Fostey After the period of gaseous evolution has ceased, there is no doubt | factures. Governors are also shown by Messrs. Goodson and Co., 
Ore the that the continued heating together of the iron sulphide and the | of 213, Vauxhall Bridge Road. The Albo-Carbon Lamp Company 
n of tl carbon of the coke leads to the gradual formation of carbon disul- make an excellent show of their well-known burners, as fitted for 


phide, with a corresponding diminution in the proportion of sulphur 
in the coke. : 

In speaking of the sulphur compounds in coal gas, Professor 
Foster is, on one point, slightly in error. He has stated in his 

aper: ‘‘ Where the purification of coal gas is strictly limited 
to the removal of the sulphur existing as sulphuretted hydrogen, 
this is effected by oxide of iron, which entails the minimum 
expense.” Further on he speaks of the removal of the carbon 
sulphur compounds as ‘‘not being of the simple and inexpensive 
nature which especially characterizes that for the removal of sul- 
phuretted hydrogen.” This and further remarks (which need not 
be quoted) convey the impression that the removal of the carbon 
sulphur compounds from gas is a more expensive process than the 
ordinary purification from sulphuretted hydrogen by oxide of iron. 
This, however, is not the case. As a matter of fact, the purification 
of coal gas from sulphuretted hydrogen by oxide of iron necessitates 
the continued employment of labour; while, in the case of sulphur 
compounds, a properly prepared vessel will last for a year, or 
longer, without change. It is true that the oxide is in the end 
worth money; while the spent lime is practically valueless. But, 
discounting the value of the spent oxide by the cost of the labour 
expended upon it before it becomes saleable, we have no hesitation 
in saying that, regarded as a pure question of cost, purification 
from carbon sulphur compounds is considerably less expensive 
than purification from sulphuretted hydrogen. 


GAS AND WATER APPARATUS AT THE HEALTH 
EXHIBITION. 
SEconp Norice. 
Nor much opportunity for a display of gas lighting worthy the 
name has been afforded by the executive authorities of the Health 
Exhibition. One small building (called, for want of a better name, 








the West Corridor) is ostensibly devoted to Lighting Apparatus; 
nt; bu but the exhibitors of gas lighting appliances, and of oils and 
ortion (SF candles—who might have expected that here, at least, they would 
le No.lS§ have had a little room for display—have been crowded together, 


and their space curtailed, to make room for stands of electric bells, 
dynamos, and other material but distantly, or not at all, related 
to lighting. The best show of gas-burners is that of Messrs. 
W. Sugg and Co., Limited, who have a prominent display of their 






































(9) manufactures. All the usual classes of ‘ Christiania” flat-flame 
conclu. § and Argand burners for domestic use, with their innumerable 
r of thea varieties and accessories, are shown by attractive examples; and 
(ceteriy there are, in addition, several novelties well worthy of notice. 
lementa/] The most striking of these is an arrangement of regenerative 
e. Con § burners, on Mr. David Sugg’s pattern, in which the usual inverted 
the tw) Argand is replaced by horizontal flat-flame burners of small 
1ed frou capacity, arranged so that their flames are in contact all round. 
1e othe) This arrangement, called the “Cromarty” lamp, is shown for 
1 to 511% the first time, in several designs—singly as a ventilating shadow- 
t in thi} less bracket, consuming 44 cubic feet of gas per hour; and in a 
basis «i rich cluster of seven, disposed on a geometrical plan as a pendant 
nitroge in the Turkish style. The burner has a very pretty effect ; but its 
ity, evel duty, of course, remains to be shown. There are several elegant 
ig to th examples of Mr. David Sugg’s regencrative inverted Argand, with 
orkshir i mountings of Doulton ware as well as polished brass. Mr. Frank 
nount Oss Clark’s recuperative lamp, which is specially adapted for railway 
65°9 ani carriage lighting, is also shown here. Messrs. Sugg and Co. are 


largely introducing their compact steatite dry-float governors for 
all burners for which the necessarily larger diaphragm governors 
are objected to ; and an interesting part of their stall is that which 


‘esent it 
striking 


propo @# illustrates the preparation of steatite for governors and also for 
the tote burner-tips. In a glass cus? is displayed a chronological arrange- 
ce. Th ment of the burners made by the firm from the days before the 
hile th™# Referees until the present time; showing how the Argand has 


been developed from the obsolete ring, with its microscopic holes 
through which gas issued at high pressure, to the beautifully 
made series of ‘‘ London’ burners. The progressive improve- 
ment in flat burners is also shown by specimens carefully broken 
to show the interior, and the method of forming the slit. Many 
hours might be usefully spent at this stall by consumers of gas, 


articular 
t is pro- 
iow thay 


ce carbolg who would thereby learn more on the subject of gas utilization 
10 doubif than they can gather from the clearest letterpress. Mr. Vernon 
sulphw§ Harcourt’s “Therma” water heater, and Messrs. Sugg’s usual 
s of sul Bvarieties of gas heating and cooking stoves, are also shown. 
he coke} Messrs, Parkinson have in the building an instructive stand of 
unlikelj |88s appliances, consisting of examples and models of their three- 
etain IS@@partition drum gas-meters, governors, &c., for gas-works and 
fairly be} private consumers; but for some reason their name does not 
anic stl appear in the catalogue as at present issued—an omission which 


structive}7 will doubtless be rectified when the second and corrected edition is 
published. Just outside the door of the shed, Messrs. George 
Glover and Co. have a little house of their own, wherein are 
shown specimens of their well-known dry meters, together with 
examples of the exact standard gas-measuring appliances manu- 
factured by this firm for the Board of Trade. Among others is a 
and free standard dry meter for testing consumers’ meters in situ; and 
nainly 1 “there are other meters fitted with Grey’s improved index. Mr. 
yhurettel Grey has in the building a special exhibit of his readable gas- 
m caz.02' sme r indices, fitted to a dry and a wet meter, together with 
betw&-§specimens of these well-made and cleverly-designed indices for 
1 gaseow’ meters of all sizes. Gas governors are well to the fore here; 
sulphide} Messrs. James Stott and Co. having a good display of their mann- 


nder the 
a certall 
2s, which 
ing with 


various purposes. 

An exhibit that puzzled us a little at first was that of Messrs. 
Irish, Symons, and Co., of Totnes and London, chiefly from the 
circumstance that these exhibitors really show a gas-purifying 
compound which has somehow been ascribed in the catalogue to 
The Gaslight and Coke Company. It appears, however, that the 
last-named Company have no local habitation or name in this 
exhibition ; but, if they had, it is in the last degree unlikely that 
we should find them making themselves ridiculous by calling Dart- 
moor brown peat, chemically treated or otherwise, by the name of 
“The Electric Gas Purifier.’’ The stuff in question is confessedly 
nothing more than peat steeped in a preparation of superphos- 
phate; and therefore the material is neither better nor worse than 
superphosphate used in conjunction with any other sustaining 
medium. There is a “Dowson” gas generator adjoining this 
shed; the gas being used to drive fone of Crossley’s new two- 
cylinder “‘ Otto ’’ gas-engines, provided with their new self-starting 
appliances. 

Price’s Patent Candle Company have a good show of candles 
and glycerine; and the same may be said of the Dee Oil Com- 
pany and the Broxburn Oil Company, the latter of whom also 
display an interesting range of residual products from the distil- 
lation of shale, including sulphate of ammonia, which looks a fair 
quality grey salt. The most intrinsically important stand in this 
class of exhibits, however, is that of Nobel Bros., of St. Peters- 
burg, the fabulous richness of whose petroleum wells at Baku, in 
the Caucasus, has recently attracted such attention as to shut out 
for the time the consideration of the Pennsylvanian supply. This 
is the first time that Baku petroleum has been shown in England ; 
but, from all accounts, now it is here it will effectually keep the 
Standard Oil Company down upon their bearings. The price of 
refined petroleum is very low at present ; and now that the produc- 
tion in the eastern hemisphere is even more abundant than in the 
western, there is small likelihood of its rise to a very remunerative 
point. The prospects of Continental gas companies will certainly 
not be enhanced by the prosperity of Baku. 

It is difficult to discriminate among the miscellaneous exhibits, 
with a view to point out those of special interest to gas manu- 
facturers. Many useful and ornamental objects would doubtless 
| come under this description; but as it is not our intention to notice 
all the contents of the numerous corridors, quadrants, and annexes, 
we must omit to mention many attractive exhibits connected with 
engineering and building construction in which gas engineers may be 
interested as closely as any other professional men. The Pavilion 
of the London Water Companies is well worth particular study. 
We should have liked to see something similar contributed by the 
Gas Companies locally interested in the Crystal Palace Gas and 
Electric Exhibition ; but it will serve as a guide in this respect for 
the future. The London Water Companies, being eight in number, 
have combined under the Water Examiner (Sir I’. Bolton) to show, 
in an octagonal pavilion, what their business is like, in nature and 
extent. Mr. Alfred Lass, F.C.A., has prepared for the occasion, 
statistical tables of their working results; and each Company occu- 
pies a side of the pavilion with trophies and specimens of the tools 
and fittings used, together with maps of the districts supplied, 
photographs, models, and coloured drawings of the pumping sta- 
tions, reservoirs, and filtering-beds, and full-sized sections of the 
latter as actually constructed. Besides this, every Company has 
laid on a special supply of water to its own drinking fountain. 
There are, in connection with this exhibit, most instructive 
museums of antiquated water-fittings as used in London at 
different periods ; from the massive leaden conduits of the Romans, 
through the bored tree-trunks of Sir Hugh Myddelton, down to 
the most improved pipe and hydrant of the present day. With 
these are shown startling examples of bad plumbing, old and new, 
and illustrations of every variety of damage that may befall buried 
pipes and forgotten connections. Gigantic cast-iron main-pipes, 
ponderous pump-valves, and cores of deep borings, show the serious 
nature of the work of supplying London with water; while the 
cool fountain—the decoration of the latter, by the way, with its 
naked boy in zinc, painted in natural flesh-coloured tints, is the 
most glaring bit of bad taste in the whole show—and the general 
arrangement of the pavilion, render the general effect decidedly 
pleasing. ' 

Fountains are a strong point in the scheme of the exhibition ; 
and when lit up (as they are at night) by electric lamps, gas, and 
candles, in coloured cups and lanterns, the effect is fine, though 
the design is somewhat meretricious in parts. It is, however, 
impossible to instruct holiday visitors, unless ample provision be 
made for pleasing them at the same time; and this must be 
advanced on behalf of the Executive, when they are twitted, as 
they are in some quarters, with depending so much upon “ bands 
in the grounds and concerts in the Albert Hall.’’ There really is a 
great deal of instruction, as well as amusement, to be gained by 
visiting the exhibition. It is even now not quite completed ; one 
special feature—the proposed sanitary and insanitary dwelling- 
houses, shown side by side—being yet in the painters’ hands. 
These may be finished by the time this notice is in the press; 
but, in any case, they will not be much longer delayed. Great 
things, in the way of filling up details, have been done everywhere 
during the last two or three weeks; and although there will 

doubtless be minor alterations and additions until nearly up to 
| the time of closing, it is probable that the beginning of July 
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will find the exhibition fully equipped. For some reasons, regret 
may be felt that so much costly and elaborate construction should 
have been undertaken for a mere three or four months’ display ; 
but, on the other hand, there are too many examples, at the 
Crystal Palace and elsewhere, of the hopeless condition of dirt 
and decay that overtakes everything exposed to the influences 
of a succession of London winters. As stated in the previous 
article, London can maintain an exhibition of this class every 
year; but it must be a new exhibition, with everything clean 
and bright about it. Fog and soot would soon bring the pretty 
things at the ‘“ Healtheries” into the dejected condition of the 
generality of permanent Aquariums, Winter Palaces, and similar 
structures everywhere—especially in England. 





GAS AND WATER COMPANIES IN THE MONEY MARKET. 


Durine the past week prices have been very flat in the Money 
Market generally; and, as a necessary consequence, quotations 
of gas stocks, where they have altered at all from previous 
figures, show a retrograde movement. Gaslight “A” gradually 
fell away, till it finally stood 34 lower than it opened. Com- 
mercial old receded 5 at one stroke. Bombay and European 
new made a slight relapse, and the widening of the margin in 
Imperial Continental puts the price of this stock a fraction worse. 
Subscriptions are invited for £500,000 4 per cent. debentures at 
par in the latter Association, repayable in seven, ten, or fifteen 
years. This loan will be the sole incumbrance on the Associa- 
tion’s property, and is therefore amply secured. For the purpose 
of comparison, the present price of the 4 per cent. debenture 
stock of The Gaslight and Coke Company may be found in the 
list below; due heed being at the same time had to the difference 
between debentures and debenture stock. 

The Water Market is quiet. Apart from variations in price 
occasioned by deductions of dividend, the only real movement 
is a partial recovery in New River. As this stock dropped in 
the preceding week, the result is (roundly stated) that the values 
of water stocks in general are the same as they were three 
weeks ago. 

The markets closed at the end of the week as follows :— 









































\Ee¢ Rise) viela 
Issue Share “— 22 NAME — — Fall upon 
| Dividend.) 223 : share| Prices in | Invest- 
| jae Wk.| ment 
£ | |p.c.|_ GAS COMPANIES. | [gs 
589,944 10 |9 April | 10 |Alliance & Dublin 10p.c.max| 10 184194 (5 26 
,000; 5 |29May| 74 |Bombay, Limited. . . 5 4 1/—-3/515 4 
880,000 Stck.| 28 Feb.| 10 |Brentford Consolidated . 100 |194—199} .. [5 O 6 
820,000, 20 | 27 Mar. = _ eae eaeae 20 | 4143 |..|5 4 7 
560,000 Stck.| 9 April | 123 |Commercial, Old Stock . .| 100 |240—250/-5|5 2 0 
125,845| ,, fo 93 Do. Newdo. ._.| 100 |185—190| .. |5 2 6 
70,000| » |27June| 44 Do.  44p.c. Deb. do.| 100 |110-115*| :. [3 18 3 
557,320; 20 | 12 June) 10 |Continental Union, Limited.) 20 |844—3854| .. [5 12 8 
242,680) 20 . 10 Do. New '69&'72| 14 | 2425} .. [512 0 
200,000} 20 ue 7 Do. 7 p.c. Pref. | 20 1} ../410 8 
234,060; 10 | 30Jan.| 11 |European Limited - +| 10} 20—21]..|5 4 9 
90,000| 10 » a Do. ew. 73] 14-15 | .. [5 10 0 
177,030) 10 » ll Do. lo. . «| 5 | 94—104)-4/5 4 9 
6,441,820'Stck.|14 Feb. | 11 |Gaslight& Coke, A,Ordinary | 100 |208—208|—34/5 5 9 
100,000} ,, ie 4 Do. .4p.c.max.| 100 | 82-85 | .. |414 1 
665,000) _,, ” 10 Do. C,D,&E,10p.c.Pf.| 100 |230—235] .. |4 5 1 
80,000; ,, ” 5 Do. F, 5 p.c. Prf. | 100 |108—113) .. |4 8 5 
60,000) ,, a 74 Do. G,7hp.c. do. | 100 |157—162| .. |412 7 
1,300,000 ,, we 7 Do. H,7 p.c. max.| 100 |145—150| .. |413 4 
466,538) ,, » 10 Do. J, 10 p.c. Prf.| 100 |227—282) .. /4 6 2 
1,049,150} ,, |12June Do. 4p.c. Deb.Stk.| 100 |104—107| .. |38 14 9 
295,912) ,, ” 43 Do. 44p.c. do. | 100 |110—114) .. |3 18 11 
475,020) ,, » 6 Do. 6p.c.. .| 100 |155—160] .. 13.15 0 
,500,000| 5 |15May| 10 |Imperial Continental . -| 100 |190—195| -4/5 2 6 
50,000} 5 |29May/ 9 |Oriental, Limited . . . .| 5| 7#—-8|..|5 9 1 
500,000 Stck.| 28 Feb. lit South Metropolitan, A Stock| 100 257—262) -4/5 11 
+350,000/  ,. » ll Do. B do. | 100 |21e—228)-2|5 3 1 
205,200; ,, |27June) 5 Do. 5p.c.Deb.Stk.| 100 |124-127*| .. [3.18 8 
WATER COMPANIES. 
684,725/Stck.|27 June} 74 |Chelsea, Ordinary . . . .| 100 |174-179*| .. |4 1 0 
1,695,260) ,, ” 74 |East London, Ordinary . .| 100 |174-179*| .. |4 4 4 
700,000; 50 |12June| 84 |Grand Junction .. . .| 50 |100—103 42 6 
699,250/Stck.|15May|10 |Kent . . . . . « « «| 100 /230—240).. |4 3 4 
951,800| 100 | 27 June i Lambeth, 10 p.c.max- | .| 100 |174-179*| .. |4 4 4 
406,200) 100 ” 7 Do. 7hp.c.max. . .| 100 |160-165*| .. |4 10 10 
150,000) Stck.|27 Mar.| 4 Do. 4p.c. Deb. Stk. .| 100 |111—114] .. | 10 1 
500,000, 100 | 28 Feb. |11°93 |New River, New Shares . 100 |320—330|+24/3 12 38 
1,000,000 Steck.) 14 Feb.| 4 | Do. 4 p.c. Deb, Stk. .| 100 |112—115) .. |8 9 6 
742,300 Stck.|12June| 8 |s'thwk&V’xhall,10p.c. max,| 100 |178—178| —4|4 9 10 
1,154,541) ,, ” 10 | West Middlesex 100 |220—280| .. /4 6 11 
*Ex div | 











An ImproveD GAS-PRESSURE REGISTER. 


A novelty in gas-works apparatus that attracted much attention 
from the members of The Gas Institute at the recent meeting 
in London was a pressure register, the invention of Mr. W. H. 
Cowan, shown by the manufacturers, Messrs. W. and B. Cowan. 
The instrument records the gas pressures by photography upon 
sensitized sheets wound upon a revolving cylinder ; and is a much 
neater and more compact arrangement than the one usually 
employed. By this means the friction of the pencil or other 
marking instrument is avoided, and failure or indistinct marking 
is also obviated. The idea is sufficiently simple. The sensitized 
paper (ruled in the usual way for pressure and time) is carried on 
a cylinder which revolves inside another, intended to protect it 
from light, except through a long vertical slit immediately behind 
a glass gauge-tube. The gauge-tube contains a long glass float, 
opaque through all its length, except at one part, through which 


the light passes to the vertical slit in the case behind, and darkens 





the exposed portion of the paper. Consequently, when the photo. 
graphic record is developed and fixed (which is a very simple 
process), it presents the appearance of being divided into a ligh; J 
and a uniformly dark portion—the former being that protectej 
by the float of the pressure-gauge. The dividing line is very clegy 7 
and unmistakeable; and the diagram conveys a striking repre. = 
sentation of the condition of the gas pressures during the period of 
time covered by it. The apparaus is beautifully made; and with 7 
respect to the perfectly simple and practical system of obtaining | 
photographic records of this kind, it may be stated that diagram, | 

of the steering courses of ships have for some time been prepared | 
in the same way. The principle offers a perfect guarantee againg 7 
falsification of the record by accident or design. = 


THe WoRKING OF THE SOMERVILLE Dip REDUCER. 


The annexed diagram shows at a glance the practical effect of the 7 
Somerville dip reducer, the construction and working of which 
were explained in the Journa, 9 
for the 20th of May last (p. 864), 7 
It is a diagram reduced in exact 
proportion from the record off 
a pressure register for twelve)” 
hours’ working, with six-how 7 
charges, of the pressure in two) 
adjacent dip-pipes; that on the) 
left showing the action: of the! 
reducer, while the right-hand 
portion shows the dip working 
without a reducer. Both dip 
have an initial seal of 1 inch in 
the hydraulic main liquor. I? 
will be seen that, at the begin.|7 
ning of the diagram, the time)” 
of closing the retort-lid is marked) 
by an immediate drop of pres.) 7 
sure to 1-10th, at which it con.) 
tinues—never rising to 2-10ths)~ 
—until the retort is opened a) 
twelve o’clock, when the dip) 
instantly assumes its effective)” 
seal of 5-10ths, which is in tum 
immediately reduced, upon 
closing the lid, to the uniform 
1-10th as before. The adjoining 
pipe instantly showed a rise of 
pressure to 13-10ths when the 
mouthpiece was closed; ani 
afterwards dropped gradually 
from 10-10ths to 8-10ths, a 
shown, as the production of gas 
slackened. The contrast be- 
tween the uniformity of action 
ensured by the reducer, and the 
high and varying pressure shown 
by the action of the ordinary dip, 
is very striking. It should be 
remembered, also, that the action 
is absolutely automatic; and 
that the reducer is far cheaper, as well as simpler and more reliable, 
than other known arrangements for getting rid of the inconveniences 
of the hydraulic seal, while preserving its security. 
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A Domestic ASPECT OF THE LONDON WATER SUPPLY. 


A recent article in the Builder shows the superiority of the 
arrangements for water supply in London as compared with Paris, 
and also in comparison with the more primitive methods of dipping 
or pumping for every separate house. In 1850 it was estimated 
that a house of the annual value of £10 could not be supplied with 
water, by what was called “ household service,” for less than 23d. 
per week, or 12s. per annum. At present a house of this class 
receives upwards of 200 gallons of filtered water per day, available 
by the mere turning of a tap, at a cost of 8s. per year. In Paris, 
at the present time, a great part of the population is supplied by/ 
water carriers, who charge 5 centimes per pail, or about 6 gallons 
for 1d. The water supplied to the humblest resident in London, 
taking the average per day, if paid for at this rate, would cost 
£7 12s. per annum. Three-fifths of the charge in Paris is taken 
by the water carrier as payment for his labour; and he pays 2c. per 
pail for the water that he draws from a stand-pipe. The lowest 
rate of subscription for which a direct water supply is laid on in 
Paris is £2 8s. per annum, or six times the minimum charge of the 
London Water Companies. 





Gas Live ror Mossy Lanp.—On grass lands, where moss exists, 7 
gas lime is one of the best and cheapest remedial agents. Accord: § 
ing to the nature of the growth of the moss, it may be used either 
neat or mixed with soil. When used in its neat state, it will not 7 
only take off the moss, but leave the land bare of vegetation; but |— 
the grass will return in the following spring, sweet and good, and 
free from the moss. Where land is beginning to show traces of ee 
mossy growth, the best plan is to mix (in the autumn) equal parts of 7 
gas lime and soil—road scrapings will do. Turn it, and then apply © 
in the following spring. Many parks, in the hands of gentlemen 
and noblemen, if treated in this way, would carry quite double the 
quantity of !ive stock they do at present. 
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inl Communicated Article. 
THE COMMERCIAL a OF ILLUMINATING 
S. 
By Norton H. Humpurys, F.C.S. 
(Concluded from Vol. XLITI., p. 1156.) 


CoMMERCIAL VALUATION BY ANALYsIS (continued). 
Assuming that the objections previously mentioned had been 


















— © satisfactorily disposed of—that a reliable analysis had been obtained, 
a © and that the value of each constituent had been accurately deter- 
— ©) mincd—the valuation of ordinary illuminating gas, according to its 

3 composition, would be a complicated matter. Coal gas comprises 

© a large number of substances. Of the generally accepted three 

> different classes—viz., the luminants, the heat-suppliers, and the 
of the incombustibles—the first class comprises several different sub- 
which 9) stances; the second, at least three (hydrogen, marsh gas, and 
URNAL I carbonic acid); and the third, at least four (nitrogen, oxygen, 
. 864), carbonic acid, and water vapour). It is usual to class marsh gas 
exact) as a heat-supplier; but it should be reckoned as a luminant, 
rd of 9 since it possesses some degree of illuminating value. A gas of 
Welve 9) simple composition, such as a mixture of a luminant with a 
hour heat-supplier—for instance, a mixture of benzol and hydrogen 
n two) —could easily be valued according to the results of its analysis; 
mn the but with each substance added to the list of its constituents 
of the an independent variable is added. At a somewhat low estimate 
-hand there would be a dozen substances to take into consideration 
king in a valuation of coal gas; and the process of extracting one 
dips ©) definite quantity from a dozen independent variables would be 
ich in very lengthy and complicated, if possible at all. Supposing that 
r. It) a certain value had been assigned to a particular mixture of 
egin-/ | luminants, the actual value of these would be influenced by the 
tim:f 7% constitution of the heat-yielding class, and also by that of the 
arkel) = incombustible class. The proportion of marsh gas, as above 
pres-§ 9) remarked, is of some importance; while hydrogen is many times 
t con-/ = more powerful as a heat-producer than carbonic oxide. The illu- 
10th; minating power is influenced in an indirect manner by the heat- 
ed at) yielding power of the gas. Again, let us suppose that we have 
> dip) two samples of gas, alike in all but one respect—viz., that one 
ective = contains 2 per cent. of carbonic acid, while the other contains 
1 tum) no carbonic acid at all, but 2 per cent. of air. Now, according 
upon to the results of analysis, these two gases appear to possess much 
iform about the same commercial value. The composition of the lumi- 
ining nant class is similar; so is that of the heat-suppliers. But just the 
ise of simple difference, not in proportion but in kind, in the matter of 
n the the incombustibles (the one containing 2 per cent. of carbonic acid, 


and and the other 2 per cent. of air) would be sufficient to induce an 


ually error equivalent to at least 1 candle—a larger error than is likely 
1S, a8 to occur with the Bunsen, or even with the jet photometer. So 
of gas that the computation of the commercial value of a gas from its 
i be. constitution (even granting that the analysis had been accurately 


ction 
d the 
hown 


y dip, 


performed, and the members of the ‘‘ luminant” class accurately 
defined) is a complicated problem ; and, indeed, fraught with greater 
liability to error than the ordinary process of photometry. 
ConcLUSION. 
ld be What are the conclusions to be drawn from these remarks on 
ction “ The Commercial Valuation of Coal Gas?”” The most important 
and is that, just as the meter is the best and most practical method of 
iable, determining the quantity supplied and the charge to be made, so 
ences the Bunsen photometer, with the aid of modern improvements, is 
the best and most practicable appliance at present known for deter- 
mining the quality. Whether, however, the method countenanced 
and adopted by Parliament in this country, of taking the illumi- 





- the) nating power of the gas at a fixed rate of 5 cubic feet per hour, and 
Paris, stating its value in terms of that rate of consumption, or the conti- 
ping nental plan of stating the value in terms of the quantity required 
natal to produce a certain definite standard of light, is the better way of 
with #2 idicating the real value of the gas to the consumer, remains to be 
934, proved. With the researches of Messrs. Hartley and Heisch, on 
class) the varying photometrical values as compared with varying rates 
lable 4 of consumption, in our hands,* we are not confined so closely 
aris, et ® fixed rate of consumption as was formerly the case. As 
.d by =Yegards the unit of comparison to be used with the photometer, 
lions) it has yet to be proved*that the candle and the Methven screen 
don, will not answer all the requirements—the former being manu- 
per factured with all the care and delicacy due to the purpose for 

aken which it is to be used, and with the precautions alluded to 
. per in the first section of this paper; while as regards the latter, 
oat the sentimental objection about testing gas against itself might 
mn in be met by using a carburetted air gas. A fixed and unvary- 
f the ing unit for comparison is wanted; and provided this can be 
® obtained, it does not matter whether it comes from the same 

») source as the gas that is being tested or elsewhere. 

: ' . The presence of incombustible diluents (especially carbonic acid) 
— © in the gas have been alluded to, with the view of showing the 
‘th “— importance of reducing these as much as possible; not merely on 
thet FS} account of their direct effect in reducing the value of the gas, but 
not) because they also influence its appearance. A pure bond fide 16- 
_ % candle gas, from which the incombustibles have been removed, will 

an me be preferred by the public to a 16-candle gas which may contain 4 
‘ie or 5 per cent. of carbonic acid, nitrogen, or aqueous vapour. I do 
sor » not call the latter bend fide 16-candle gas, because it is really gas 
PP'Y Hof a higher quality—perhaps 18, perhaps 20 candle—diluted down 
—* to 16-candle quality. Of course the removal of these is equivalent 








* See Journat, Vol. XLIIL, p. 1073. 
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to a loss of bulk. If 5 per cent. of incombustibles are present, 
they assist in making up the bulk of the gas, and the sellers get 
paid for them; but it is important to remember that their deterio- 
rating effect on the quality of the gas is much greater than their 
proportion in bulk. ‘Thus, according to Mr. Newbigging,* the effect 
of mixing air with gas is to reduce its photometrical value to the 
extent of 6 to 7 per cent., or we may say to the extent of 1 
candle, for each 1 per cent. of air. Therefore 2 per cent. of air 
mixed with 16-candle gas would increase its bulk—and value to the 
seller—to the extent of 2 per cent.; but it would reduce its quality 
to 14 candles. It is obvious from this (though gas consumers 
may be loth to believe it) that it does not pay gas companies to 
mix air with their gas. It also follows that the plan of admitting 
a small quantity of air to the unpurified gas, for the purpose of 
making the oxide purifiers last longer, is open to the objection that 
for every cubie foot of oxygen that goes to the purifiers, the gas is 
charged with 4 cubic feet of the incombustible diluent, nitrogen, 
whereby both its photometrical value and appearance will be 
deteriorated. The writer’s views on this subject have not had the 
benefit of prolonged practical experience ; but a little consideration 
will show that the effect of any incombustible diluent in illu- 
minating gas will be similar to diluting the atmosphere in which 
the gas is burnt. And the poorer the atmosphere, the less con- 
centrated will be the flame; and as the tlame becomes less 
concentrated, it gets yellowish in colour and dull in appearance. 
The importance of supplying a white and sufficiently concentrated 
light will be readily admitted. 





Gechnical Record. 
THE NEW MASONRY GASHOLDER TANK FOR THE 


ALLIANCE AND DUBLIN GAS COMPANY. 


At the Meeting of the Institution of Civil Engineers of Ireland, 
held in Dublin on the 4th ult., a paper on ‘‘ The New Masonry 
Gasholder Tank of the Alliance and Dublin Consumers’ Gas Com- 
pany, with some Remarks on Similar Structures,’’ was read by 
Mr. FREDERICK BrowntnG, a member. ‘The Secretary of the 
Institution (Mr. J. C. Smith) has favoured us with a copy of the 
paper, which is as follows :— 


The necessity for additional and sufficient storeage for gas has 
long been felt by the Alliance and Dublin Consumers’ Gas Com- 
pany, to enable them more economically to meet the growing 
requirements of the city and suburbs of Dublin. This need will 
be readily understood when the author states the present gasholder 
capacity to be 3,400,000 cubic feet, compared with a maximum 
daily issue of 5,500,000 cubic feet; the economic requirement 
being gasholder capacity for a maximum make of 24 hours. 

The result of deficient storeage is that when the daily produc- 
tion of gas exceeds the holder capacity, more retorts will be 
required to be in action at one time than would otherwise be 
necessary. Thus it sometimes happens in winter that a number 
of retorts may. be shut down from Saturday to Monday for want 
of storeage—the expenses of firing running on; and yet at the end 
of the week one may-be short of gas, and this, too, at the most 
profitable season of the year. 

It having been determined to erect a new gasholder, the next 
question was of what material the tank should be composed ; and, 
at the risk of repeating much that is already known to the mem- 
bers of the Institution, it may rot be uninteresting to refer te some 
of the considerations which govern the decision to be arrived at, 
and to give a brief description of the different kinds of gasholder 
tanks. 

The question of cost may be disregarded; for, although the 
engineer’s aim will be to accomplish his work as cheaply as 
possible, no expense must be spared to ensure the stability and 
soundness of the gasholder tank, as on it depends the success of the 
far more expensive structure, the gasholder. 

Gasholder tanks are generally constructed of one or a combina- 
tion of two or more of the following materials—viz., cast iron, 
wrought iron, brickwork, concrete, and masonry. 

Cast-iron tanks, under ordinary circumstances, are now seldom 
constructed, on account of their great expense compared with all 
others. They, however, are unavoidable where a tank has to be 
constructed on ground liable to floods or tidal influence; or where 
the site is of a peaty nature, and water so abundant as to render 
the construction of a brickwork or masonry tank impracticable, if 
not impossible. Cast-iron tanks are either sunk into the ground to 
such a depth as can be economically accomplished without expen- 
sive pumping (as was the author’s experience at the Bray station of 
the Company), or are constructed wholly above ground on a timber 
floor, as is now being done at Yarmouth. In these cases substantial 
piers must be built against and around the tank, or the columns of 
the guide-framing of the holder lengthened and made stronger. 

The sides of cast-iron tanks are composed of several tiers of 
plates, having external flanges and caulking beads. These plates 
are bolted together and to the bottom plates ; and the joints made 
with an iron cement well caulked with hammer, and set. One 
and sometimes two strong wrought-iron belts encircle each row of 
plates. 

The bottoms of cast-iron tanks are either flat floors formed of 
concentric rows of plates with internal flanges, and laid on a bed 





* See Newbigging’s “ Gas Manager’s Handbook,” Third Edition, p. 257. 
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of concrete, tiles in cement, elm planking, or, as in some cases 
(which the author would not recommend), directly on the sand or 
gravel; or, as in the case of some of the cast-iron tanks at the 
Dublin stations of the Company, the bottoms are formed by an 
annular space or channel and central dome or cone. This channel 
is formed by a ring or rings of vertical plates concentric to the 
sides; the dome being covered with clay puddle, sometimes left 
bare, and sometimes protected by pitching or concrete. Only 
when not carried out to the full height, or nearly so, as they some- 
times are, is this annular system of construction generally econo- 
mical; for no saving of iron on the complete channel is effected 
unless the depth of the tank be less than one-fourth of the 
diameter. 

Wrought-iron tanks have few advocates. They are constructed 
of plates of thickness varying with the depth and diameter, riveted 
together ; and are under conditions similar to cast-iron tanks. 

Brickwork, concrete, masonry, and composite tanks are under 
common conditions with regard to site; their general design being 
very much alike. 

Brickwork tanks may be built in cement mortar, with or without 
puddle, the bottom concreted, and with the sides rendered in Port- 
land cement; or, as has been most successfully done, the inside 
face of the wall is built in cement mortar, the backing being built 
in hydraulic lime. As an example of a brickwork tank may be 
cited one of four tanks built at the Beckton works of The Gaslight 
and Coke Company (London), from the design of Mr. F. J. Evans. 
This tank is 182 feet in diameter between the walls, and 40 feet 
deep. The excavation having been carried to the necessary 
depth for the walls, the whole was laid over with clay puddle 
2 feet in thickness; and on this was placed elm planking 9 in. 
by 4in., upon which the footings 3 feet deep and in three 
set-offs, commenced. Above the footings the wall for 15 feet is 
4} bricks thick; for the next 15 feet, 4 bricks thick; 3 bricks 
thick for the next 5 feet, and 24 bricks for the final 4 feet; 
being finished with a stone coping 12inches thick. Around the cir- 
cumference are constructed 28 counterforts or piers, 6 feet thick, 
surmounted by blocks of granite, 5 ft. 3in. square, and 2 ft. thick, 
for the guide columns to rest upon. A flat annular space, 6 ft. 6in. 
wide, is left all round the bottom of the tank at the circumference ; 
and the centre is formed by a truncated cone, 25 feet high, with a 
slope of about 14 to 1. The cone is covered with puddle, 2 feet 
deep, over which is placed a layer of concrete, 9 inches thick, and 
finished with brick-on-edge set in cement. Provision for the 
foundation of the centre pipe of the gasholder was made in the 
cone by a concrete block, 12 feet square and 8 feet high, set on and 
surrounded by puddle, upon which was built the brickwork pier, 
7 ft. Gin. square, capped with a block of granite 2 feet thick. 

Concrete tanks of large dimensions have been successfully con- 
structed in some cases where sufficient material has been found on 
the site for the purpose, and where the foundation did not present 
any difficulties. The first complete structure of this kind was 
erected at the South Metropolitan Gas-Works, the tank being 
184 feet in diameter and 45 ft. 6 in. deep, wholly composed of 
7 to 1 concrete, the interior being rendered all over in neat cement, 
{inch thick. In this case puddle was wholly dispensed with; and 
the tank proved perfectly sound and tight. 

In composite tanks, concrete is substituted for brickwork or 
masonry backing, which is lined internally with 9 inches of brick- 
work in cement; the rendering and construction of the interior 
being similar to brickwork tanks, as before described. They have 
also been constructed with thin internal and external brick walls, 
with a hearting of concrete; but this was found to be expensive for 
repetition. 

From the foregoing it will be seen that, in the determination of 
the material of which a gasholder tank is to be constructed, the 
geological conditions of the proposed site are of the first import- 
ance. Among other considerations are the material available in 
the locality, the comparative cost of labour, the cost of freight and 
transport, import dues, &e. 

From the result of trial holes, together with previous records, it 
was decided to construct our new gasholder tank of masonry; the 
diameter to be 204 feet, and the depth 40 feet. The centre having 
been defined by means of a 12-inch balk, into the top of which was 
driven a 1-inch iron pin, operations were commenced by sinking a 
sumpt on the eastern side (where it was suspected the lowest level 
of rock would be met) to a depth of 10 feet below the bottom of the 
intended tank, and erecting a pair of pumps 16 inches in diameter. 
Some inconvenience was experienced from having to keep the work 
within 12 feet of a boundary wall; the timbering of the trench at 
this point leaving little room for working. Following the usual 
practice—which is to excavate a circular trench, in which the tank 
wall is built—the inner and outer circles were marked out, and the 
interior excavated to a depth of 6 feet below the datum line, which 
was taken to be the level of the coping of the existing gasholder 
tank, and 6 feet below the coping of the new tank. Thus the new 
tank is 6 feet above the existing one; having an embankment 20 
feet wide at the top, with a 2 to 1 slope. 

At this point the first frame of timbering went in. This con- 
sisted of struts 21 ft. 9in. long and 12in. square; and half balks, 
about 3} ft. apart vertically, and 64ft. horizontally ; waling 14 ft. 
and 17 ft. by 9in. by 4in.; and runners 16 ft. by 9 in. by 3 in. and 
16 ft. by 9 in. by 4 in. 

The excavation passed through made-ground, silt, sand, gravel, 
and alternate layers of limestone and dirty shale. As far as the 
rock the excavation was made 2 feet wider than below, forming a 
ledge or set-back, on which was placed clay puddle; thus making 





a garland, or watercourse, carrying all the water above its level {, 
the sumpt. 


It was anticipated that one set of runners, with four frames of | 7 
timber, would reach the rock all round; but the rock was foun] | 


to shelve so suddenly to the north-west for about 80 feet of th 


circumference, that the timbering had to be carried to withiy . 
3 feet of the bottom of the trench, using nine frames on thjy 7 


section, as against the anticipated four for the rest of the work. 
The fall of the strata of rock and shale was found to be towarj; 
both the east and north; and this discovery caused some trouble, 
for as the work proceeded the water could not be kept down by the 
existing 16-inch pumps and sumpt. A new sumpt 50 feet deep, 


consisting of 14 frames of timber 12ft. by 10in. by 10in., had, 77 


therefore, to be constructed on the north-west side, and a pair of 
18-inch pumps with a 14-horse power engine erected. These hayg 
since worked most satisfactorily. 

The trench having been carried to the necessary depth, the bottom 
was laid over with clay puddle to the depth of 1 ft. 6in., put on in 
two layers, and thrown from a height of 30 feet. 
placed transversely large flat stones (specially procured for the 
purpose) forming the footings of the tank wall 5ft. 9in. thick, 
which were carried to a height of 2ft.6in. For 16 ft. above the 
footings, the wall between the counterforts is 5ft. thick; for the 
next 7 ft. 6in., 4 ft. Gin. thick; for the next 7 ft. 6in., 4ft. thick; 
the remainder being 3ft. 6in. thick, surmounted by a granite 


coping 2ft. wide and 15in. deep, set in Portland cement. In 7 


making the changes in section of the wall, care was taken to 


reduce the thickness as gently as possible, in order that, during 7 
the settlement of the work, there should be no ledges for the puddle ~ 


to rest upon. 
Around the circumference of the tank are built 24 piers or coun. 


terforts, 7ft. 9in. deep by 6 ft. 6in. throughout, for the guide © 


columns of the intended gasholder to rest upon. On each is seta 
base-stone of Cornish granite, 8ft. by 6 ft. 6in. by 2 ft. deep. At 
about 16 feet from the top of the base-stones are built in wrought. 


iron foundation plates 1 inch thick, through which pass five | 


holding-down bolts, 2} inches in diameter, enlarged and screwed 
at their upper ends, which are for securing the cast-iron guide 
columns. 

In some cases the counterforts were not carried to the bottom of 
the trench; it being thought unnecessary to continue cutting the 
chase through such good rock as was met with. This shortening 
was effected, and the continuity of the puddle preserved. 

The main wall of the tank is extended by two arches being turnel 
in brickwork and cement, through which are laid wrought-iron 
horizontal pipes, 3 feet in diameter, formed of plates 4 inch in 
thickness, having faced flanges at their ends. To these are 
attached, on the inside of the tank, the.cast-iron duckfoot bends, 
placed on a bed of 6 to 1 concrete ; and the internal stacks of pipes 
are carried up to the level of the coping, and finished with a bell- 
mouth casting. The external attachments are syphons set on 
large flat stones resting on puddle; the vertical pipes passing 
through the brick dry-well to such a level as will ensure sufficient 
cover for the connecting-pipes. 
the arch in each case are carefully filled with puddle. Inside the 
tank the pipes are surrounded with concrete brought to the bottom 
level; the outside ones with puddle. This constitutes the arrange- 
ment for admitting to, and withdrawing gas from the intended 
holder. 

Built into the wall on the inside face are 240 granite stones, 
2ft. by 1ft. Gin. by 1 ft. 6in. (forming 48 sets of five tiers each), 
into which are set 1l-inch dowels. These are for securing the 
channel iron tank guides. 

The whole of the foregoing masonry, with the exception of the 
base stones and coping, was executed in mortar composed of 
9 bushels of Aberthaw hydraulic lime to 1 cubic yard of sand. No 


part of the work was allowed to be more than 2 feet higher than | 


the rest; and every course was grouted. The wall is puddied at 
the back for its whole height (except at the inlet and outlet pipes), 
1 ft. 6 in. thick, with clay of various sorts, as some difficulty was 
experienced in procuring the necessary quantity. As the work 
proceeded, the puddle was carefully thrown by hand from a height, 
in small quantities behind and against the wall, in layers of about 
Yin. thick to a depth of 1 ft. 6in. to 24t.; the outer side being 
trimmed fair with a grafting tool, and the backing put in in thin 
layers well rammed and watered. 


To sustain the work during its progress, the wall was strutted, 7 


from the bottom upwards, internally by 12ft. by 8in. by 8in. 


struts and vertical timbers, and was set out to a radius of |” 


102 ft. 24in.; the granite stones for the channel guides projecting 
1} in. beyond the face of the wall. This work of setting out was 
done by means of a trussed timber trammel attached to the iron 


centre-pin, supported at the centre, and travelling on a track laid = 


on the central dome. The trammel was constantly applied ; ver- 
tical measurements taken at 48 points on the circumference; and 


a record kept of the condition of the wall from its commencement | 


to its completion. 


In order not to interfere with the timbering and progress of the 7 
wall, the work of forming the central dome (or cone) was proceeded |7 


with at the same time, though necessarily very much could not be 


done until the steam loco.-cranes, which were engaged in the 7 


interior, could be removed. ; 
The annular space or floor around the circumference of the tank 
at the bottom is formed by a bed of concrete, 10 feet wide by 


2 ft. 6 in. thick, abutting the rock at the base of the cone; and the ~ 
puddle at the wall overlies the same to a depth of 12 inches to the © 


On this were | 
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4 face of the wall. Through this bed of concrete, which is com- 
DP osed of 6 parts of ballast to 1 of cement, is laid a 9-inch earthen- 








sie of Fivare drain-pipe leading to the sumpt; communications being left 

fe with the surface at several points, which were finally closed by a 
wit} “¢ cap concreted over. . 

— The central portion of the bottom of the tank consists of two 

woe Hie truncated cones. The lower one is 18 feet high; and, being in 





ock, the slope of the side is 1 to 1. The upper one, 9 feet high, 

























at with a 23 feet space round the base, is in shale and ballast; the 
1 Ue, F Mslope of the side being 2 to1. The whole is covered with 6 to 1 
+t rf the FF onerete, and rendered in cement, as mentioned hereafter. 

“ had : On the top of the upper cone, and exactly in the centre, is fixed 
*» “Tad, a granite stone, 5 ft. 6in. by 5 ft. 6 in. by 12 in., for the central tube 
: 3 of of the holder to rest upon; and around the bottom of the tank are 
se have set 48 pairs of granite blocks, 4 ft. Gin. by 2 ft. by 1 ft. 6 in. thick, 
bot Vfor the sides of the holder to rest upon. 

Hotton The whole of the interior of the tank walls, floor, and surfaces of 
ant ON It Beones are rendered in Portland cement and sand in equal parts, 
fe Wert 733 inch thick in two courses, over which is laid a finishing coat of 
"aan neat cement } inch thick. 


As was not unexpected, during the progress of the work, in spite 


~~ the of every precaution, water found its way through the wall. In 
rts early all cases the small leaks appeared on one side or other of a 
- thick; | Founterfort ; and the driving of a9-inch by 4-inch pile in the puddle 
pee pat the back, and to within 1 foot of the counterfort, invariably 
eds - remedied the defect. The author is of opinion that the puddle 


‘hangs up,”’ as it were, at this point, making a crack in it through 
which the water passes; and, traversing the back of the wall, comes 
to the front. Only in one case was it necessary to make any 
excavation; and this was where a “ blow” occurred under the wall 


during 7 


puddle 


“4 raid, Fat the south side. The source of water was found and led off by 
Rapes pipes into the drain; the puddle made good to the bottom; and 


~ the backing replaced. 
3 The following are general notes on quantities and cost :— 





ep. At 
—— )) Lxcavation.—About 42,000 cubic yards were taken out during 
8S lve | | the course of the work (including loam, ballast, shale, rock, &c.); the 


screwed | cost varying from 8d. to 7s. 6d. per cubic yard. The use of dyna- 
1 guide Eisite was greatly restricted, on account of the adjacent gasholder. 
ttom of lh: Masonry.—The whole of the work was built of granite and 
‘tom ot" jimestone rubbie masonry ; much of the stone used being excavated 
ing the >on the site. The total quantity was about 5340 cubic yards, cost- 
rtening "Ying from 18s. 6d. to 20s. 6d. per cubic yard. 

: » Puddle.—Including waste, 3300 cubic yards of puddle was used 
‘turned in the trench, the back of the wall, and around the inlet and outlet 
ht-iron 7 pipes, at 14s. per cubic yard. 

inch in ) Plastering.—The quantity of the cement rendering for the 
Se are Finterior of the tank was about 7000 square yards, consisting of 
bends, > inch of equal portions of sand and cement, finishing with } inch 
of pipes | of neat cement, at a cost of 3s. 6d. per yard. Concrete of 6 parts 


a bell- ballast to 10 of cement cost 16s.; and 1713 cubic yards were used. 
set on . Timbering.—In the construction of the trench, and the subse- 
passing | }quent maintenance of the wall, a considerable quantity of timber 
ifficient 3 was necessary—not less than 70,000 feet superficial and 60,000 feet 
os 
¥ 


Pre - » cube being brought into use, being about 8d. per foot superficial of 





Pwall. 
bottom Y Materials wsed.—Among other quantities, the following were 
vem used in the construction of the work :— 
siicaeas 4 Aberthaw hydraulic lime 

4 


‘ 385 tons, at 27s. Od. 
Portland cement. . ae eg ais 


42s. 6d. 





stones, Bricks, for arches and wells 14,000 at 46s. 0d. 
- each), j Granite, in coping, &ec. . 6,300 c. ft. at 5s. Od. 
ng the jaa Sand used . ce. See a 1,539 cubic yards. 

))The whole of the latter, as well as the ballast for the concrete, was 
. of the = on the site. 
sed of | Pumping.—The 18-inch pumps, lifting 49 feet, and worked by a 
d. No) 914-horse power engine, cost 6s. per hour (wear and tear, labour, 
er than) and all materials included). 
died at)» Plant.—Plant to the value of £9000 was required for the con- 
pipes), Struction and maintenance of the work. 
ity was Cost of Tanks per 1000 Cubic Feet.—Iron tanks cost from £25 
» work to £45 per 1000 cubic feet of tank capacity. Brickwork varies 
height, ¥from £14 17s. to £18 8s. per 1000 cubic feet. Composite tanks 
‘ about Cost, at Beckton, £13 4s. to £14 16s. per 1000 cubic feet. It is, 
, being however, difficult to arrive at any average for either type of tank, 
in thin |) 94S it is seldom that similar conditions obtain in any two cases, 





even where two or more tanks are constructed beside each other 


rutted, | at the same time. The author, however, believes that the new 
y Sin, ))sasholder tank of the Alliance and Dublin Consumers’ Gas Company 
lius of [3 will prove to be economically constructed, and will favourably 
jecting compare with any similar structure. ’ 
ut was 





Ags: THE COMPOSITION AND ILLUMINATING POWER OF 
’ pas ; COAL GAS. 
> ond Ma By Percy F. Franxianp, Ph.D., F.I.C., &e. 
e; and 5 (A Paper read, May 5, before the London Section of the Society of 
ement | Chemical Industry, and reprinted from the Society's Journal. } 

The composition of coal gas is a subject which has attracted the 
of the | gttention of chemists for some 50 years past; and, although it has 
ceeded | 9 Undergone investigation by men of great eminence, yet our know- 


not be 


gr ledge of it still remains far from perfect. . Indeed, coal gas possesses 
in the © 


such a complex composition, and most of its ingredients are present 
) 12 such small quantities only, that the ordinary methods of analysis 

are Inadequate to deal with them. Even the analysis of far simpler 
gaseous mixtures is an operation which is by no means popular, 
Owing to the great amount of care, special skill, and expensive 
apparatus which are requisite. It is not, therefore, surprising that 
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the published analyses of coal gas should be comparatively limited 
in number. 

Although, by searching for individual constituents in very large 
quantities of gas, upwards of 20 different ingredients of coal gas 
are reported to have been discovered, yet the quantitative deter- 
mination of most of them is altogether out of the question. For 
practical purposes, it is necessary to be content with a much less 
exhaustive analysis of coal gas, and yet one which shall discover 
the connection between the composition and illuminating power of 
the gas. These numerous ingredients of coal gas may be con- 
veniently divided into three groups— 

1. Illuminating constituents, which consist chiefly of ethylene 

(C, H,), propylene (C; H,), butylene (C, H,), acetylene (C, H,), 
and benzene (C,H,). 

2. Diluents, which are represented by hydrogen, marsh gas, and 

carbonic oxide. 

3. Impurities, the principal of which are carbonic anhydride, 

nitrogen, atmospheric air, and aqueous vapour. 

Now, although an analysis in which the proportion of illuminat- 
ing constituents, as well as the hydrogen, carbonic oxide, marsh 
gas, carbonic anhydride, nitrogen, and oxygen are determined, can 
be performed in a few hours, yet such analyses are but rarely made ; 
the testing of gas being generally confined to the determination of 
its illuminating power and an estimation of certain impurities 
(generally sulphur and ammonia) only. It is needless, however, to 
point out the importance of such analyses, not only in order to 
ascertain the calorific effect, the amount of carbonic anhydride 
produced, or the oxygen consumed in the combustion of the gas. 
But even as regards its illuminating power, these analytical results 
indicate more clearly the amount of light that the gas will yield to 
an ordinary consumer than the official photometric determinations 
made with elaborate standard burners which are never seen in 
private houses. The great importance of determining the composi- 
tion of the gas resulting from different methods of gas manu- 
facture, is also sufficiently obvious. 

The composition of the gas supplied to London was fully 
examined in the year 1851, and again in 1876; and the results of 
these analyses are given in the accompanying tables. In these 
analyses, it will be seen that not only have the principal constituents 
been determined, but the nature of those hydrocarbons to which 
the illuminating power of the gas is due has been further explored. 
The illuminating power of the hydrocarbons of the general mole- 
cular formula C,, H,, is known to increase as the value of » increases, 
and that of m diminishes. Thus, not only does propylene (C, H,) 
yield more light, on combustion, than ethylene (C, Hy), but the 
latter is inferior also to acetylene (C,H,). In order, therefore, to 
form an opinion concerning the illuminating value of these hydro- 
carbons Cn Hm, their ‘‘ carbon density "—i.e., the number of carbon 
atoms which they contain in a molecule—was also determined. 
This value of the hydrocarbons may be conveniently expressed in 
terms of ethylene, the carbon density of which is 2. 


Taste I.—EZ. Frankland (1851). 





100 Volumes of Gas contain— & | a 
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ee : | ge ig S 4 2 | Se 

Company. | és 8 2 & S2 S pee! 2 | ré 

23/8/82) & |2h| 2 (858! § | Ss 

1a |8/|2/| 2 | go| & jRe*) = | ao 

| | = = | oO § 

1. City | 0°53 | — | — | 47°60) 7°32/ 41°50) 3°05] 4°57 | 6-97 

2. Great Central) 0°28 | 0°44) 1°80| 51°24) 7°40| 35°28) 3°56) 4°05 7°21 

8. Western . .| 0°13 | 0°43| 1°51/ 25°82) 7°85 | 51°20 / 18-06) 8°52 | 22°98 
| 1 

4. Imperial . 7 0-29 1:20! 5°01| 41°15! 8°02| 40°66! 8°67) 3°35 | 6°15 

5. Chartered | None | 0°08; 0°38 | 51°81 3°53) 4°36 | 7°70 


8°95 | 35°25 


1. Taken at Blackfriars (Newcastle coal). 2. Taken at the offices, Coleman 
Street, three miles from the works (Newcastle coal and cannel). 3. Taken at the 
works, Paddington (Newcastle cannel). 4. Taken half a mile from the Battle 
Bridge Works. 5. Taken three-quarters of a mile from the Brick Lane Works. 


Taste II1.—Humpidge (1876). 








| 100 Volumes of Gas contain— 
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1. Imperial .  .| None| 1°91 | 973) 40°82| 679 36°57, 4-18 | 3°81] 7-96 

2. Chartered .| None |"Traces| 3°48| 50°59] 3°13 98°39| 4°41 | 3:56 | 7°85 

8. Do. . .|None| 0°22 | 4:98/50°28| 437 36°95 3°22 | 3°94] 6-34 

4. Do. .| None | 0-60 | 3:22| 50°62] 696 34-49/ 4-11 | 9:16] 6-49 

5. Do. . .|Traces| 0°26 | 4:93| 50°68| 3°98/ 35°89| 4°08 | 3:26] 6-65 

6. Do. . (traces! 0°40 | 5°40| 43-99| 6-42/ 39-36 | 4-12 | 3:31] 6-82 

7 Do. || None| None 2°71| 41°72} 4°98 41°88 8°72 | 4°51/19°66 








1. Taken at Crane Grove, Holloway, at 10.30 p.m. 2. Taken at the Testing-House 
Beckton, at noon. 8. Taken at Mr. Heisch’s office, at 11.30a.m. 4, Do., at 9.30 p.m. 
5. Taken at the Royal College of Chemistry, atnoon. 6. Do.,at9p.m, 7. Taken 
at the Houses of Parliament, at 7 p.m. (cannel). 


These analyses brought to light the interesting fact that during 
the interval of 25 years which elapsed between the two series of 
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observations, the illuminating power of the gas, as indicated by its 
chemical composition, had undergone no increase; the improved 
illuminating power which had nominally taken place being really 
due to the superior burners which had come into use for testing 
the gas. These analyses also show the difference in composition 
between the gas prepared from common coal, cannel coal, and 
mixtures of the two respectively. It will also be seen that whereas 
carbonic anhydride formed an almost constant ingredient of gas 


in 1851, it had been practically banished by the year 1876. Nitro. 7 
gen, on the other hand, becomes a more conspicuous ingredient jy [ 4 
the later analyses. 

During the past two years I have myself been investigating thy | 
composition not only of the gas supplied to London by the two # 
principal Companies, but also of that supplied to a number of the 7 
more important towns in England and Scotland. The results of | i 
these analyses are embodied in the accompanying table. I hay 7 








TaBLe | Tit. Composition of Coal and Cannel Gases (P. F. Frankland), 1862. 4, : 
| } | Average Formula Ratio of ee 
| | of Illuminating ee 
Reputed | pee | Cn Hu, : Power, aa 
Illum. | Hydro- | lows es or Carbonic | Carbonic ooh - Price 
Town, Power in | carbons, So 5] eR eee | Anhydride | Oxygen. |Nitrogen. Hydrogen. Oxide Gas Equivalent of | per 109 
| Standard | Cn Hm. CoH. , (COa). | (CO) (CH4). | C2 Ha per cent. | Cub; Ft, 
Candles. | | Carbon | Hydrogen | | oF 1 per cont, ig 
Density.| Density. | dara Candles. | “a 
Edinburgh . (302) | 12°23 | 16°55 | 2°71 | 5°38 0°35 1:00 | 3°64 |. 33°24 6°61 | 42°93 1°81 310 fae 
Glasgow 27 1000 | 13°40 | 2°68 | 5°09 0:29 | 0°06 | 3:07 | 39°18 7°14 | 40°96 | 2-01 38 im 
St. Andrews 27 | 10°04 | 18°71 | 2°73 | oe 2°73 0°48 2°83 36°63 5°16 42°13 1°97 42 
Liverpool 214 | 7°90} 9°50 | 2°41 | oe | 1°70 0°19 | 6°10 36°44 3°39 44°28 2°26 2/10 fan 
Preston . 20 | 6:22 | 8:41 | 2°70 | oe | 0°84 | 0°25 4°79 43°95 4°62 39°33 2°38 30 33 
Nottingham 184 5°68 | 824 | 2°98 | .. | O81 | 0°24 | 2-51 | 45°52 5°63 39°66 | 2°25 2/6-2'3 
Leeds .. 18 | 7°28 | 10°64 2°92 | oe 0°34 | 0°07 4°32 40°23 5°02 42°74 1°69 1/10 9 
Sheffield 18 | 6°28 | 8°78 | 2°79 oe 0°24 | 0710 | 2°56 | 43°05 4°72 43°05 2°05 2/0-24 
Birmingham 173 | 4:76 | 6°28 | 2°64 4°29 1:50 =| 0°36 10°10 | 40°23 4°05 | 39°00 2°75 23-29 - 
Bristol . . 17 | 4°58 | 7°77 | 38°39 a oe | 0°27 5°11 44°57 4°77 - 40°70 2°19 | 2/8-2/1) ie 
London— | | 
Gaslight & Coke Co. 16020 | «4°41 6°58 | 2°98 4°32 o% | 0°26 5°95 47°99 3°75 37°64 2°43 3/2 4 
Sth. ‘areas Co. 16 2°92 | 4°42 3°03 5°16 0°09 oe 3°19 | 53°14 4°11 36°55 3°62 2/10 : 
Redhill. . 16 4°40 | 5°91 2°69 | 4°58 0°74 0°49 3°37 | 48°18 3°41 39°41 2°71 46-50 9 
Gloucester . (16?) | 4°95.| 7:10 | 2°87 | 0°03 | 0-51 | 2°73 | 48-89 4°64 | 88°25 2°25 i 
Newcastle-on- Tyne 16 | 8°62 | 6:00 2°76 | 0°28 | 0°23 5°29 | 50°50 3°37 86°71 3°20 1/10 4 
Newcastle-under- oe 15 | 4°58 | 6°67 2°47 | oe 0°08 | O-1l | 6°22 | 46°31 3°74 89°01 2°65 | 36 ia 
Brighton ° 14 | 3°76 | 4°60 2°45 | 4°62 0°03 0°23 2°07 | 51°62 4°14 38°15 3°04 33-53 % 
Seelivemyten ‘ 14 | 8°09 | 4°90 3°17 | 5°20 0°07 0°39 2°53 53°59 3°59 36°74 2°86 | 3/2-38 ae 
Ipswich . 14 4°53 | 5°82 2°57 | 3°77 0°06 0°12 10°84 | 43°26 2°46 38°73 2°40 36 4 
Norwich (149) | 3°26} 4°85 | 2°97 | 8-40 0:27 0°14 | 3:03 | 53°79 3°40 | 36°11 | 2°89 2'6-28 Mae 
| | | | 3 
m appended ee pear Sundaes power i. the gases in | upwards of 90 per cent., are of only secondary jemationss in | 
question. The results are instructive, as they show the limits | influencing the illuminating power. , 


within which the ingredients of ordinary coal gas vary. They also 
show that although the composition of the coal gas manufactured 
in this country to-day is much the same as it was 33 years ago, yet 
there are some minor differences which are not without interest. 

Referring, in the first place, to the illuminating hydrocarbons, it 
will be seen that although the proportion in which they are present 
has generally increased, yet their carbon density is noticeably 
lower. Already in 1876 this carbon density was generally in- 
ferior to that observed in 1851. More especially is this difference 
apparent in the case of cannel gas. Thus, in 1851, the Metro- 
politan cannel gas of the Western Company contained hydr ocarbons 
of the average carbon density 4°05; in 1876, similar gas supplied 
to the Houses of Parliament contained hydrocarbons of the 
density of 4°51; while the various cannel gases which I- have 
examined—viz., from Liverpool, Glasgow, Edinburgh, St. Andrews, 
and other places—only contain hydrocarbons, the average density 
of which is considerably under 8. There can be little doubt that 
this reduction in the carbon density of the hydrocarbons is due to 
the different conditions of temperature which are now employed in 
destructive distillation. 

In some cases, it will be seen, I have also determined the hydro- 
gen density of the hydrocarbons; which determination throws 
light upon the family of hydrocarbons which is most predominant. 
Thus, from the carbon density alone it would be impossible to 
distinguish between ethylene (C, H,) and acetylerie (C, H,); while 
the hydrogen density at once serves to discriminate between them. 
The determinations of carbon and hydrogen density show that the 
illuminating power of the cannel gases is due almost wholly to 
hydrocarbons of the C, Hen, or olefine series; while the coal gases 
also contain hydrocarbons in which the proportion of carbon to 
hydrogen atoms is greater than 1: 2. 

My analyses also show that the London gases are still practically 
free from carbonic anhydride; but that in some of the provincial 
gases, the amount present is very considerable. Thus in the 
sample from Birmingham it was 1:50; in that from Liverpool, 
1°70; and in that from St. Andrews, as much as 2°73 per cent. 
The proportion of nitrogen is also very considerable in some gases. 





| diminishes. 





Thus in the Birmingham and Ipswich samples it amounted to | 


upwards of 10 per cent. 

I have repeatedly heard it stated (even quite recently) that car- 
bonic oxide is usually present to the extent of about 10 per cent. in 
coal gas. Now this is certainly not the case, for I have never yet 
examined a sample of gas containing this amount. It would be 
much nearer the truth to say that the proportion of carbonic oxide 
usually varies from 3 to5 percent. Myanalyses of coal gas were, how- 


ever, especially undertaken with the view of tracing the relationship 


between chemical composition and illuminating power. 
quite impossible to take the illuminating power of these numerous 
gases at the time of collecting the various samples, I have been 
compelled to adopt the reputed illuminating power given in “ Gas- 
Works Statistics.” 

Now, the. points in the chemical composition of the gas which 
are of primary importance in determining its illuminating power 
are, firstly, the proportion of hydrocarbons, C, Hm, which the gas 
contains ; secondly, the equivalence in ethylene of these hydro- 
carbons; and, thirdly, their carbon and hydrogen density respec- 
tively. The other ingredients of the gas, generally amounting to 


As it was | 





Taking, in the first place, the proportion of hydrocarbons C,, H,, 
it will be seen that, roughly speaking, the illuminating power rises 
or falls as the proportion of these hydrocarbons increases 
Many instances will, however, be seen of a gas with 
a higher illuminating power possessing a lower percentage of thes 7 
hydrocarbons than another gas with an inferior luminosity. Fa 
more faithfully does the proportion of ethylene to which the hydro. 
carbons are equivalent accord with the illuminating power. h 
fact, it will be found that every 1 per cent. of ethylene is roughly 
equivalent to from 2 to 3 candles illuminating power. This i 
indicated in the column headed ‘‘ Ratio of Illuminating Power t 
Equivalent Percentage of Ethylene.’ The ratio in the case od) | 
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cannel gas is about 2; while for the coal gases it is somewha! © 
greater, and in a few instances amounts to 8. This difference in) 7 
ratio depends mainly upon the difference in the carbon density of — 
the hydrocarbons—1.e., when the ratio is great, the carbon density 7 
is generally great also, and vice versd. This shows that the hydro! 
carbons of high carbon density possess a greater illuminating) 7 
power than is indicated by their equivalent in ethylene. Thu 7 
1 volume of benzene vapour is, as regards carbon vapour, equivalent 

to 3 volumes of ethylene. But the ‘illuminating power of benzene, 

as I shall presently show you, is not three times, but nearly sit — 
times as great as that of ethylene; for by adding ethylene to coi 
gas that had been disilluminated by means of bromine, I founi 
that it required no less than 13°41 per cent. of ethylene to obtains 
gas of 16°84 candles illuminating power; while 3°09 per cent. ¢ 
benzene vapour already imparted to the disilluminated gas an illu) 
minating power of no less than 22°92 candles. Thus— ‘ 


a 








. = 1°26 candles. 
of benzene vapour = 7°42 


1 per cent. of ethylene . 
1 


So that the benzene vapour has an illuminating power almost si 7 
times as great as that of the ethylene. Indeed, it is this dispro| 
portionate increase in the luminosity of the hydrocarbons as thei) © 
carbon density rises, together with our inability to determine th 
individual hydrocarbons ¢ composing the group C, Hm, which prevent! 
our being able to calculate with absolute precision the illuminatiny ~ 
power of. gas from analyses such as I have referred to. S 

Since these analytical methods of examination thus fail to afforl © 
a complete explanation of the illuminating power of coal gas, iti] 
obviously of great interest to approach the. question by syrithetical § 
methods. The synthetical inquiry into the source of illuminating 
power in coal gas has, until recently, been almost entirely neglected) 7 
This synthetical examination of the subject consists in taking tht 3 
hydrocarbons of the C, Hn group singly, and then ascertaining by © 
experiment the actual illuminating power which is obtainable frou. 
mixtures of these individual hydrocarbons with the several diluents/~ 
combustible and incombustible, present in coal gas. 

From the analyses which I have placed before you, it is eppeel ; 
that one of the main constituents of the hydrocarbons C, Hn ¥ 
ethylene (C, H,), which is mixed with smaller quantities of others 
hydrocarbons, not only of its own class, Cy, Hon, but also of mort 7 

condensed classes, since in all cases where the hydrogen densitj 
_ been also determined the ratio of carbon to hydrogen is reales 
than 1:2. 

This synthetical examination has only as yet been fully carrie! 

out in the case of ethylene, and fragmentarily in that of benzentil 
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) would yield practically no light at all; if mixed entirely with car- 


) candles. Asa matter of fact, we see from the analysis that it is 
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In my experiments with ethylene I found that the pure gas yields 
a light of 68°5 candles when burnt from a Referees’ burner, and 
calculated for a consumption of 5 cubic feet per hour. By 
admixture with any diluent, excepting oxygen, the illuminating 
power of the ethylene is gradually reduced. Let us consider the 


different ways in which these several diluents operate in reducing 


the illuminating power. _ 
In the first place, taking the combustible diluents—hydrogen, 


carbonic oxide, and marsh gas. These three diluents reduce the 
illuminating power of the ethylene by practically the same amount, 
as long as none of them form more than 40 to 45 per cent. of the 
mixture. When, however, the proportion of diluent exceeds this 
amount, the difference between them becomes more manifest. Of 
the three, carbonic oxide is found to reduce the illuminating power 
most, and marsh gas least. Thus, mixtures of ethylene and car- 
bonic oxide cease to have any practical luminous effect when the 
proportion of the former does not exceed 20 per cent. of the 
Mixtures of ethylene and hydrogen, on the other hand, 
cease to be luminous when the proportion of ethylene is less 


' than 10 per cent. of the whole; while all mixtures of ethy- 


lene with marsh gas possess some illuminating power, for 
even marsh gas alone yields a very perceptible amount of light 
when consumed from a Referees’ burner. In order to illustrate 
the difference in the effect of the several diluents in coal gas, let 
us take an example. The gas supplied by The Gaslight and Coke 
Company, as we see from the table, contains the equivalent of 6:58 
per cent. of ethylene. If this proportion of ethylene were mixed 
with hydrogen only, we see from the diagram of curves that it 


Dicram showing the Illuminating Power of Ethylene when burnt with 
Incombustible Diluents. 
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bonic oxide it would be similarly non-luminous; while if mixed 
with marsh gas alone it would yield a light of some 13 or 14 


actually mixed with only 37°64 per cent. of marsh gas; while with 
the other constituents of the gas it can yield no light at all. So 








that in the actual gaseous mixtures, indicated by the analysis, the 
6°58 per cent. of ethylene could not yield so much light as 18 to 14 
candles; and, in fact, I find that with disilluminated coal gas (Gas- 
light and Coke Company) it requires about 13 per cent. of ethylene 
to restore the 16-candle illuminating power, while if marsh gas 
were the only diluent in coal gas it would require less than 10 per 
cent. of ethylene. 

It is very evident, therefore, that the nature of the combustible 
diluents is by no means a matter of unimportance, as has often 
been supposed. If to secure the greatest illuminating power is the 
object of the gas manufacturer, then the larger the proportion of 
marsh gas, the greater will be the light obtained for the smallest 
amount of hydrocarbons. That marsh gas is not only the best 
diluent for ethylene, but also for other hydrocarbons, is seen 
from the experiments of Frankland and Thorne, who found that 
marsh gas saturated with the vapour of benzene yielded decidedly 
more light than either hydrogen or carbonic oxide saturated in the 
same manner. 

A remarkable feature connected with the dilution of ethylene 
by non-luminous combustible gases is that the intrinsic luminosity 
of the ethylene remains practically constant until the proportion of 
diluent amounts to about 50 per cent. of the mixture; that is to 
say, if the illuminating power of the mixture be calculated for a 
uniform consumption of 5 cubic feet of ethylene per hour instead of 
5 cubic feet of the mixture, the illuminating power of pure ethylene 
—viz., 68°5 candles—is maintained. This intrinsic luminosity of 
ethylene under dilution is indicated in the diagram by the dotted 
curves. From these curves it will be seen that the further dilution 
(beyond 50 per cent.) of the ethylene has a very different effect 
upon its intrinsic luminosity, according to the diluent employed. 
Thus, in the case of carbonic oxide there is a rapid decline; in the 
case of hydrogen a slight increase, quickly followed by speedy 


| decline; while with marsh gas a continuous and rapidly increasing 


augmentation in the intrinsic luminosity of the ethylene. 

If we now turn our attention to the incombustible diluents in 
gas, we shall find that in many respects their influence upon the 
illuminating power is very different from that of the combustible 
diluents. The incombustible diluents of coal gas are carbonic an- 
hydride, aqueous vapour, nitrogen, oxygen, and atmospheric air. 
My experiments with these gases have been chiefly confined to a 
study of their influence upon the illuminating power of ethylene. 

Carbonic anhydride, aqueous vapour and nitrogen, all produce 
effects which are alike in kind, but different in degree. All three 
exert a prejudicial effect upon the illuminating power; but this 


| effect is greatest in the case of carbonic anhydride, least in that of 


| nitrogen. 


My experiments with aqueous vapour were naturally 
limited to determining the difference in illuminating power of dry 
gas and gas saturated with moisture at the ordinary temperature of 
the air (20°C). The mean of several experiments, both with coal 
gas and ethylene, showed that the presence of 2 per cent. of 
aqueous vapour reduces the illuminating power of the gas by about 
3 per cent. 

Reference to the diagram of curves will show that carbonic 
anhydride effects complete disillumination of the ethylene when it 
is present to the amount of 60 percent. Similar disillumination 
is not effected by nitrogen until its amount reaches between 70 and 
80 per cent. 

The curves indicating the intrinsic luminosity of the ethylene 


| will be seen to be entirely different from those which were obtained 


in the case of the combustible diluents; for instead of the intrinsic 
luminosity remaining unaffected by dilution of the ethylene up to 
50 per cent., it is, in the case of carbonic anhydride and nitrogen, 
rapidly reduced from the beginning. 

Oxygen, on the other hand, produces on the illuminating power, 
a very different effect from any of the other diluents, either combus- 
tible or incombustible ; for it not only greatly increases the intrinsic 


Dracram showing the Illuminating Power of Ethylene when mixed with Combustible Diluents. 







































































© 10 20 30 +o se “« Bre Pa 20 100 0 wo gu a 1s 160 170 . 
— —— ow 
- STAWOARD CANnOLES | 
. 
se 
7 
MYOROOEM ... ee wwwncne 
J 
3 CARBO OF10E eens 
oo een oid 
z MAREH GAS... wenenene 
4 ‘ : : s . . 
‘ The curves marked as above indicate the illuminating power of the mixtures 
1" when burnt at the rate of 5 cubic feet per hour; and the same marks with dots ‘ 
i] between them show the intrinsic illuminating power of ethylene when burnt 
é A at the rate of 5 cubic feet per hour, irrespectively of the composition «f, the 
z 4 mixture. 
" 
* \ 
ad cy 
‘ 
~ t “ 
ad 3 ces 
me Jf ae 
8 a ye | \f 
s A 2 \ 
he va 
. rae é 
° Va /\ 3 - a, 
: , f J nn we 
a L. ~ aw — 
se ry a ~* 7 ao 
~~ 



































































































































20 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[July 1, 1884, 





luminosity of the ethylene, but the mixtures of ethylene and oxygen 
possess a greater illuminating power than the pure ethylene itself. 
The experiments with oxygen can, unfortunately, not be pushed 
very far, on account of the danger of explosion. 

As might be anticipated, the action of air is intermediate between 
that of oxygen and nitrogen. Thus the illuminating power is 
reduced by admixture of air; but the intrinsic luminosity under- 
goes no diminution until the proportion of air reaches about 50 per 
cent. Indeed, it very much resembles, in its effect, the combustible 
diluent carbonic oxide. Complete disillumination is effected by 
between 70 and 80 per cent. of air as of nitrogen. 

It is not difficult to give an explanation of these phenomena. In 
the case of carbonic anhydride, aqueous vapour and nitrogen, the 
illuminating power is reduced, owing to the temperature of the 
flame being reduced. In the case of nitrogen, this reduction in 
temperature is due to one cause only—viz., the heat required to 
raise the inert nitrogen to the temperature of the flame. In the 
case of carbonic anhydride and aqueous vapour, there is the same 
cause of diminution, and also another—viz., the reduction of car- 
bonic anhydride to carbonic oxide on the one hand, and the disso- 
ciation of aqueous vapour on the other; both of which changes are 
accompanied by the absorption of a large amount of heat, and con- 
sequent diminished flame temperature. Thus the greater refrigera- 
tion in the case of carbonic anhydride than in that of nitrogen is 
accompanied by a greater destruction of illuminating power. 

In the case of oxygen, the greater illuminating power is 
ocasioned by the higher temperature of the flame. There is, 
however, another agency operating in the contrary direction; and 
this is the more rapid oxidation of the illuminating material, which 
takes place when the gas is mixed with a supporter of combustion. 
If mixtures containing larger proportions of oxygen could have 
been examined with safety, it would doubtless have been found 
that this increased luminosity (or “ super-illumination,” as I have 
designated it) would have been followed by a reduction and an 
eventual extinction of the illuminating power. 

When a suitable proportion of air is added to the gas, the 
temperature of the flame is increased, but not nearly to the same 
extent as in the case of oxygen. There are, however, two other 
agencies which also come into play, and tend to diminish the 
illuminating power. These are, firstly, dilution of the gas with 
the inert nitrogen (this factor is wholly absent in the case of the 
oxygen above) ; and, secondly, more rapid oxidation of the illumi- 
nating material. The two latter factors produce, however, an 
effect greater than the first ; so that, on the whole, the illuminating 
power is reduced, although until the air is present to the extent of 
about 50 per cent., the intrinsic luminosity remains unaffected ; 
but as the proportion of air increases beyond this, its prejudicial 
efect approaches that of nitrogen, which it equals at the point of 
complete disillumination. It has, moreover, been experimentally 
sown that the reduction of the temperature of the flame by dilution 
with atmospheric air, gradually approaches that which is caused 
by dilution with nitrogen. 

Of what practical value to the gas manufacturer are the experi- 
mental facts and theoretical considerations discussed above ? 

In the first place, we see that neither is the proportion of heavy 
hydrocarbons in coal gas, nor the equivalent in ethylene of these 
hydrocarbons, a definite measure of the illuminating power of the 
gas; for the same amount of light may be yielded by a small 

proportion of a heavy hydrocarbon, like benzene, as is yielded by a 
proportion of a lighter hydrocarbon, equivalent to more ethylene 
than the benzene. Thus the London gas of The Gaslight and 
Coke Company, with its heavy hydrocarbons (equivalent to between 
6 and 7 per cent. of ethylene), gives as much light as the same 
gas with these hydrocarbons exchanged for 13 per cent. of ethylene. 


‘'hus, by increasing the density of the hydrocarbons, the same . 


light can be obtained by means of a much smaller proportion of 
hydrocarbons; so that, if the heavy hydrocarbons present in any 
given gas (which, as the analyses show, are nearly wholly olefines) 
cguld be converted into hydrocarbons of the acetylene and ben- 
zene series, the illuminating power of the gas would be greatly 
increased, without importing into it any foreign illuminating con- 
stituents. Unfortunately, we are at present still very much in the 
dark as to the precise conditions of temperature, &c., influencing 
the conversion of hydrocarbon from one series to another. 

In the second place, as to the combustible diluents with which 
the hydrocarbons are mixed, it is obvious, from my experiments, 
that marsh gas is the one most fitted for developing the illuminating 
power ; and, indeed, when an Argand burner is used, it cannot be 
regarded as a diluent only, but must be classed with the illumina- 
ting constituents of the gas. It must, however, be remembered that 
marsh gas also possesses disadvantages as a diluent, for it con- 
sumes four times as much oxygen as does the same volume of 
hydrogen, and produces three times as much heat, besides pro- 
ducing its own volume of carbonic acid; so that it tends to vitiate 
the atmosphere of the room in which the gas is burnt. From my 
experiments it also appears that hydrogen is a more advantageous 
diluent than carbonic oxide. 

Lastly, as regards the incombustible diluents which are present 
in gas, it appears that these should be conspicuous by their 
absence. For, although oxygen itself increases the illuminating 
power, yet in gas it is always present with an excess of nitrogen 
over and above that required for the proportion in atmospheric 
air; so that its presence can only be accompanied by loss of light. 
Of the incombustible diluents, carbonic anhydride is the one which 
is most, and atmospheric air least prejudicial to the illuminating 
power; while water vapour and nitrogen are intermediate in their 
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action. Carbonic anhydride is now fortunately almost banishe) 
from the gas supplied to many of our large towns ; while nitrogen 
is allowed to exist, sometimes in no small proportion. ag 





GASHOLDER CROWNS. Be 
In the discussion on the paper upon this subject read by My, © 
F. S. Cripps, of Lilleshall, before the recent meeting of The Gas & 
Institute, it may be remembered that Mr. George Livesey made 
reference to some notes, sent him by the author, as to the propor. § 
tionate strain on the sheeting and top curb in relation to the rise 
of the crown of a gasholder. Mr. Cripps has since forwarded to us, 

for publication, a copy of his notes on this subject. They are as 
follows :— F = 
It is, I think, very generally believed that the strain on the top 
sheeting of a gasholder varies inversely as the rise of the crown; is 
but this is not quite correct, as the following will show :— aoe 
1. It is easily proved that the strain varies directly as the 
radius of the sphere of which the top is a segment, 

(This is proved in my paper on ‘‘ Top Curbs.” +) 
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2. It can be proved that when the rise of a (see diagram) is 77 
half of b, the radius of a cannot be double of b. ae 
Thus: Leta = 10 Bs 

b = 20 | 

c = 30 3 

Then, by the ordinary rule, the radius for the rise b is— es 
Bb+ ce 400 + 900 ea 3 

= = by 

And the radius for the rise a is— Bs 
e+e 1004+900 | ra 

~ ~~ 20 =e t 4 
which, of course, is not double of 323. 7 


8. The strain on the one cannot thus be double the strain on | 
the other. 3 
The generally received opinion, that the strain varies inversely | ~ 
as the rise is, therefore, incorrect. bi 
For flat arcs it is approximate only. 3 
The following may be noted :— 8 
I. The strain varies directly as the diameter or radius of the) 7 
sphere of which the top is a segment; and as the pressure j 
of the gas. 

From this it follows that all gasholders whose tops are seg- 
ments of the same sphere have equal strain; providing the 
pressure of the gas is the same. 

All gasholder tops can be made of the same curve; and, | 7 
unless pressure varies, the same thickness of sheets would do | 
for all size tops. The pressure would then govern the} 
thickness of sheets. 

The strain is the same in all directions—rings and radial 
seams alike. (Note.—There are other reasons for making 7 
the curb rows stouter. See paper on “ Top Curbs,” and V,) 77 

V. The strain is tensile throughout, unless they are called upon 

to do duty for the top curb. , 

VI. My rules for strain on sheeting, given in the paper on ‘ Top| 

Curbs,’’ can be proved to be absolutely correct. 


II. 


III. 


IV. 


= 








A SUBSTITUTE FOR CANDLES IN TESTING GAS. 
Writing on this subject in the pages of the American Gaslight ~~ 
Journal, Mr. Frederick Egner makes the following remarks :— _ | 


When, in the infancy of the gas maker’s art, sperm candles were | 
designated as the standard of comparison, there were undoubtedly (7 
good reasons for the course taken. But the day of the candle is) 
past; and the reasons are now no longer good for adhering to the) 
use of an almost obsolete article in making comparisons of the ha 
illuminating power of gas. That the use of the candle in the)7 
photometer-room is not satisfactory is shown, to quite an extent, | 7 
by the fact that some of our Transatlantic friends—gas engineers 
of world-wide reputation—have, for years past, been engaged in 
conducting experiments with a view to finding a substitute for 
the standard candle, which would prove of greater accuracy ani 7@ 
reliability. os 

One of these experimenters proposed to employ, instead of the 
objectionable candle, a high-grade naphtha, which could be readily 7% 
vaporized. But, why not use kerosene? This oil, of good quality 79 
and even grade, is easily obtained; is not affected by ordinary 79 
variations of temperature; can be readily controlled as to height § 
of flame and quantity consumed; is the illuminating vehicle) ™ 
generally used by the people; and, furthermore, it is the oil which oes 
is also the strongest rival of gaslight, by reason of its adaptability | 
and apparent cheapness. Because kerosene is one of the most) 
powerful rivals of gas lighting, can this possibly be advanced as 4 
reason why its use should be avoided.as a standard of comparison’ § 
On the contrary, in the opinion of the writer, it is one of the chic! § 








o> 












* A discussion took place on this paper, in conjunction with one read ape 
on the same occasion by Mr. W. J. Dibdin, “On the Estimation of the 
Illuminating Power of Gas-Burners, especially those of Large Size.” The) 
discussion will, with Mr. Dibdin’s paper, be reproduced next week from 
the Society’s Journal.—Ep. J. G. L. 

t+ See JournaL, Vol. XL., p. 170. 
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reasons why it should be so used. Having given a number of 
reasons in favour of a kerosene standard as against the old standard 
candle (which few but professional gas men know anything about 
in this progressive age), the following average results of a series of 
experiments made by the writer, and bearing directly on this sub- 
ject, may be of interest. 

The gas, tested on a Bunsen photometer, supplied with all the 
requisite appliances, and a **‘ London” Argand burner (No. 1, 24 
holes), averaged 21°65 standard candle power. A kerosene lamp 
was then substituted for the candles; and the gas was shown to 
give a light equal to what, for convenience, we may call 1-95-lamp 
power. The burner used on the lamp was of the kind known as 
No. 2, and said to be one of the best specimens of the sort com- 
monly used. The oil used is of the brand called “ Elein;"’ fire 
test 150°; and } pint of it weighed 3000 troy grains. The flame 
was 1 inch wide at the base; 1} inches at the top; and was regu- 
lated to a height of 14 inches. When adjusted to the height 
mentioned, it consumed 500 grains of oil in one hour, and 83} grains 
in 10 minutes. The consumption of oil was remarkably uniform, 
though tried on different days, and for hours together. So also on 
the photometer; while with the candle the results varied, at times, 
3 candles in a period of 10 minutes. When using the lamp, the 
position of the photometer dise once fixed, it was not found neces- 
sary to alter it. No matter how frequently moved, the disc would, 
on readjusting, be found in the same place as before. 

It may also be shown, from the foregoing, that the claimed 
relative greater cost of gas over oil illumination is decidedly more 
fanciful than real; even if we consider that the greater fire risk 
involved, and the frequent loss to life occasioned by the explosion of 
kerosene lamps, counts as nought. If the losses by fire caused by 
lamp explosions were counted against kerosene, it would be found 
that, after all, gas would not only be the more agreeable, but the 
cheaper, illuminant as well. Then why not throw over the now 
obsolete, unreliable candle, and employ a good kerosene lamp 
instead ; allowing our gas to be known by its lamp, and not by its 
candle power ? Consumers would then more readily understand 
the gas man; and, surely, gas would have nothing to fear from the 
comparison—indeed, the chance of gain would seem to me to be 
great. 





FLAME AND OXIDATION. 

In the course of the last lecture of the series on this subject, 
given before the Royal Institution during May and June, Professor 
Dewar stated (in relation to the new melted platinum standard of 
light) that as platinum grows hotter, the relative proportions of red 
and green rays emitted by it vary; the following being the results 
obtained from some experimental researches of his own on the light 
radiation of the metal :— 


Temperature. Luminous Intensity. 
Degrees Centigrade. Red Rays. Green Rays. 
954 1:00 + 1:00 
1045 ee 3°27 ee 3°64 
1500 ee 15400 ee 219°00 


1775 ee 507°00 ee 809°00 

He added that the object of the platinum standard is not, as some- 
times erroneously supposed, that every man who indulges in pho- 
tometrical experiments shall carry about a quantity of melted 
platinum with him, but that this more perfect standard shall be 
one with which the standard (but imperfect) candles and lamps at 
present used in photometric work may be compared. The French 
Carcel lamp, he added, is decidedly a more perfect instrument for 
measuring luminous intensity than the English standard candle. 
The last temperature given in the foregoing table, 1775° C., is close 
upon the melting point of platinum; and in measuring the intensity 
of light, mean white light is chosen, not individual rays. 

In one of his experiments Professor Dewar produced a small 
Bunsen flame at the end of a long platinum tube ; and on heating 
a length of this tube, far from the flame, the flame became 
luminous. This, he remarked, might be said to be due to the 
increased temperature. But the probability was that the effect 
was owing to the production of new compounds; because, on 
testing the gases from the hot tube, acetylene was found to be 
among them. In this experiment the best test for acetylene, to 
make it generally yisible to the observers, was not the ordinary 
copper test, but a solution of oxide of silver in ammonia. The 
product was the acetylide of silver—a white precipitate. He next 
exhibited an appliance for regulating the size of a gas-flame. A 
glass bulb full of air was placed at a regulated distance above the 
flame ; and the expansion of the air by heat was used to force 
mercury up the further end of a U-tube. -Here by other glass- 

owing arrangements it exercised the functions of a tap; the rise 
or fall of the mercury increasing or decreasing the supply of gas to 
the burner. It could be so adjusted, he said, as to give a periodical 
jumping motion to a flame; and by other adjustment it could be 
caused to burn with regularity. He next exhibited the purple 
flame of cyanogen; and as cyanogen contains no oxygen, the flame 
Was a pure carbon flame, which gives a magnificent and peculiar 
Spectrum, due probably to a complicated molecule of carbon. 
Professor Dewar said that a trace of ammonia in any flame in 
which there is not complete combustion always enables the experi- 
mentalist to draw some prussic acid from the flame. When the 
temperature of the flame is not high, the nitrogen of the ammonia 
combines with the carbon, and hydrocyanic acid is formed. The 
nitrogen in ammonia is often very active; in fact, the passage of 
ammonia over white-hot carbon will produce prussic acid. He 
added that one of the greatest practical applications of the true 
Principles of the combustion of fuel is, without doubt, the Siemens 





furnace, which is to all intents and purposes a huge blowpipe. 
Another good application of the principle is the gas-engine, which 
he considered deserved a course of lectures in itself. A gas-engine 
was exhibited at work ; and the principles and practice of taking 
automatic diagrams of its efficiency explained. A gas-engine of 
2 or 3 horse power gives more economy, he said, than a steam- 
engine of the same power; but for higher powers the conditions at 
present change. 


PREECE’S NEW STANDARD OF ILLUMINATION. 

In the “ Notes’’ column of the Journat for the 10th ult. (p. 997), 
reference was made to the suggestion of Mr. W. H. Preece, F’.R.S., 
for a new standard of illumination, as contained in the paper 
recently read by him before the Royal Society. The full text of 
the paper has since appeared ; and is as follows :— 

The present position of photometry, as it is practically applied 
to electric lighting, is by no means in a satisfactory condition. 
Mathematical accuracy in the measurement of the intensity of the 
light emitted by a given source is unobtainable, owing to the 
numerous disturbing influences of quality and quantity which 
render impossible any graduated scale of light. An absolute stan- 
dard of light has not yet been obtained. I have long felt that, to 
meet the case of electric light illumination, we must not depend 
upon any direct comparison between the light emitted by the 
source to be measured and any given recognized standard of light ; 
but that we should rather make our standard of comparison an 
area illuminated to a given intensity whatever be the source of 
light. We do not want to know so much the intensity of the light 
emitted by a lamp, as the intensity of illumination of the surface 
of the book we are reading, of the walls upon which we hang our 
pictures, or of the surface of the streets and of the pavements upon 
which the busy traffic of cities circulates. Illumination of this 
character depends not on one source only, but on many sources of 
light distributed in innumerable ways. Hence, I propose to 
measure the illumination of surfaces quite independent of the 
sources of light by which they are illuminated. The difficulties in 
comparing the illumination of spaces have hitherto been insur- 
mountable; but now, thanks to the beautiful little glow-lamps 
introduced by Mr. Swan, these difficulties have disappeared. The 
standard I propose is the space illuminated by one British stan- 
dard candle at 12°7 inches distance, which is the same as the 
illumination given by one French standard “ bec” on the same space 
at 1 métre distance. 

The principle of measurement which guides us in nearly all the 
methods at present in practical use is to compare two surfaces 
equally illuminated to the same intensity by lights placed at 
different distances; and to compare them by the law of inverse 
squares determined by Kepler. This law, however, assumes a 
clear space through which the light is transmitted; and the emis- 
sion of this light from a point. Distance, therefore, becomes 
essential; and the error introduced by large flames, or by the 
diffusion of light, becomes difficult to eliminate. Indeed, by the 
present system, it is well-nigh impossible to measure satisfactorily 
the light-giving power of several lamps distributed over a room or 
large area. Moreover, the principle ignores the presence of different 
colours; and it involves the necessity, with electric arc lamps, of 
taking measurements at different angles. Up to the present time, 
the simplest and perhaps the most favourite mode of measurement 
is Rumford’s plan of contrasting shadows; but Bouguer’s method 
of comparing equally illuminated surfaces, as carried out by Ritchie 
and Bunsen, is also in great favour. 

All these plans, however, are dependent upon the establishment 
of a uniform standard of light. Although, in England, Parliament 
has legalized the standard candle, it has been found so inconvenient 
in practice (owing to its want of uniformity) that Mr. A. Vernon 
Harcourt has felt it advisable to replace the standard spermaceti 
candle with a flame resulting from the combustion of pentane. In 
France, again, the standard is the Carcel bec, burning at the rate 
of 0:0042 kilo. of pure colza oil per hour, with a flame of 40 milli- 
métres ; while Draper (1847), Zéllner (1859), and Schwendler (1879) 
proposed (as a useful standard) a given length or surface of platinum 
raised to incandescence by a current of electricity. At the congress 
held in Paris last year it was suggested that a convenient standard 
would be the light emitted by 1 square centimétre of incandescent 
platinum maintained at its fusing point; but up to the present 
moment no one seems to have devised what really may be called an 
absolute standard of white light. The question is now being con- 
sidered by a Committee of the British Association. If it were 
possible to find a convenient, simple, fixed, and uniform material 
which, having a resistance of 1 ohm, could be raised to incan- 
descence by 1 ampére flowing through it, we should have a con- 
venient standard; but this has not yet been obtained. 

As I have said, the standard of comparison that I propose is a 
uniformly illuminated surface. I thought at one time that we 
might have made use of sunlight for this purpose. But I find that 
sunlight and moonlight are even more variable than the light pro- 
duced by artificial means; and, after innumerable trials, I have 
come to the conclusion that the standard which I have proposed is 
one very easily obtained, and though not absolutely fixed, can be 
made as nearly uniform and reproducible as any standard hitherto 
suggested. It is true that it is of a secondary character, and 
dependent primarily upon a recognized standard source of light ; 
but this primary standard remains in the laboratory, while the 
measurement can be made in the streets, on board ship, or wherever 
the surface of illumination may be. 

Having thus fixed upon a standard of illumination, it became 
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desirable to devise an instrument that would enable us’ to compare 
areas differently illuminated. For this purpose I make use of a 
small Swan glow-lamp giving 24-candle power with the current 

roduced by 5 volts. The lamp is fixed inside a cylinder or box 

lackened in the interior, and over the end of which is stretched a 
diaphragm of drawing-paper. The latter has a round grease spot 
in the centre, about the size of a shilling—as in Bunsen’s photo- 
meter. At about 12 inches distant from the end of the tube a 
screen of white drawing-paper is fixed. The diaphragm is so 
screened by a sliding cover that no light falls upon it but that 
which is reflected from the drawing-paper. At the end of the tube 
where the glow-lamp is set is an eye-piece, through which the 
illuminated surface of the diaphragm at the end of the tube can be 
observed. Beneath the base of the instrument is fixed a secondary 
battery, which enables us to transmit a current of any desired 
strength through the glow-lamp. A rheostat is fixed in circuit 
with this battery, and enables the current to be adjusted at’ will. 
The strength of the latter is read on a graduated electro-dynamo- 
meter or upon a galvanometer. 

To work the instrument, it is only necessary to fix the screen in 
the place whose illumination is to be determined; and then, by 
means of the rheostat, to lower or increase the current passing 
through the lamp until the grease spot, when viewed through the 
eye-piece, becomes invisible. Then the light reflected on the 
diaphragm, and transmitted through the grease spot by the distant 
surface of the drawing-paper, will be equal to the light thrown 
upon the opposite side of the diaphragm by the glow-lamp. The 
current producing the light thus becomes a measure of the illumi- 
nation of the screen. The following measurements were made to 
determine the current that gave various degrees of illumination; 
the source of light being a standard candle :— 





Current | 
| through Lamp 


| 
Distance of | | 
required to 
| 
| 


Source of Light | Equivalent 





from | Degree of produce C6 x 15°994. 
Illuminated Illumination, Balance of 
Surface. | — 

Feet. | Ampéres, 

0°50 64:000 1260 | 64:000 
0°75 28°445 } 1100 28°335 
1:00 | 16°000 | 0°959 | 12°442 
2°00 4-000 0°790 | 3°888 
3°00 | 1778 | 0°690 | 1°726 
4:00 1/000 | 0'651 1:217 





From these experiments it appears that the illuminating power 
of the glow-lamp increases in the ratio of the sixth power of the 
current. Hence it is only necessary to read the current that 
gives the necessary equivalent, to determine the degree of illu- 
mination. The current in ampéres thus gives, for the particular 
glow-lamp employed, a number whose sixth power expresses the 
amount of the illumination measured. 

The apparatus works with ease and regularity; but it has this 
difficulty; that it is dependent upon the constancy of the lamp— 
a point not yet absolutely attained. The glass envelope of the 
lamp becomes deadened by use; the carbon fibre of the lamp 
gradually becomes deteriorated; and the vacuum sometimes 
fails. These operations, however, are very slow ones; and it is 
only necessary occasionally to compare either the light given 
by the unit current with that in the laboratory thrown upon a 
surface by a standard candle or by one of Mr. Vernon Har- 
court’s pentane lamps. It is, however, certain (from numerous 
experiments and practical trials) that the light produced by the 
incandescence of a given carbon filament, due to the passage 
of a given current, is more easily reproduced from time to time, 
- more uniform, than probably any other artificial standard 
of light. 





THE USE OF SAWDUST IN GAS MANUFACTURE. 

In the ‘‘ Notes” column of the Journat for May 20, reference 
was made to a contribution on the above subject, to the American 
Gaslight Journal, from Mr. George Walker. In the issue of our 
American contemporary for the 16th ult., Mr. J. E. Bicknell, of 
Cleveland, Ohio, writes as follows :— 


I have little doubt that Mr. Walker’s article, upon “Gas from 
Sawdust,”’ will attract widespread attention, especially among gas 
men in the lumbering regions of the country, where sawdust is 
accumulatedin immense quantities. For several years past I have 
been experimenting with reference to producing gas from sawdust, 
and have succeeded so well that perhaps a brief account of the 
process and apparatus found to give the most satisfactory results 
would be of interest. 

I can verify Mr. Walker’s statements relative to the amount of 
carbon and volatile matters contained in wood as compared with 
coal; and, as regards wood having long been successfully used 
as a gas-producing material, I quote the following (with some ab- 
breviations) from “ Ure’s Dictionary of Arts and Manufactures.” 

If pieces of wood be placed in a glass retort half filled with boiling 
quicksilver, at a temperature of 660° Fahr. (at which quicksilver boils), a 
black lustrous charcoal is left, and the gas evolved is composed of— 


Per Cent. 
Carbonicacid . «+ +ss«+seee 0 6 0 « 56% 
Carbonic oxide . . . « « « «6 © © © © « © 366 
Light carburetted hydrogen. . « « « «© «© «© « 170 
Total. . « 2 0 + o's -» « 1000 
If, however, vapours and gases produced as above stated be heated toa 











considerably higher temperature, the volume of permanent gas is consider. | 
ably augmented; while such an amount of hydrocarbons is produced as ty 
render the gas actually richer in these constituents than coal gas. The 
illuminating value of the hydrocarbons was found to be one-half greater 7 
than an equivalent volume of olefiant gas. These observations prove that § 
wood gas is indubitably entitled to rank among illuminating agents. : 

The following analyses show the composition of wood gas made on, 
manufacturing scale; No. 1 being a sample, before purification, af the I 
works of the Munich Railway; No. 2 representing a specimen, after puri. 
fication, manufactured in the town of Bayreuth :— 








No. 1. 
Per Cent. 
Hydrocarbons. . . « »« « « « « « 691=974 olefiant gas, 
Light carburetted hydrogen 11°06 
Hydrogen ...+ «6 « 15°07 
Carbonic oxide . 49°59 
Carbonic acid. . a a ae 25°72 
Nitrogen. . « « © © © © © © « @ _ 
Total « « «© « «© © © © « 995 
No. 2 
Per Cent, 
Hydrocarbons. . «+ +» «+ « » « 770 = 11°98 olefiant gas. 
Light carburetted hydrogen . . » 9°45 
Hydrogen . ee 4. aw eS oe 6 y 
Carbonic oxide . .. + + «© «© « « GLY as 
Carbonicacid. . . « » + «© «© « « al Pe 
Witrogem « «© ce see ee eo eo ow OB ‘ 
Total . «+ « + + 100°00 


The gas is entirely free from all sulphur and ammonia compounds, ani § 
possesses (according to Liebig and Steinheil) an illuminating power greater 7 
than coal gas in the proportion of 6 to 5. 

Wood in the form of sawdust is better adapted for distillation, 
either for gas, acetic acid, or charcoal, than wood in the form of 
blocks or slabs, provided the proper apparatus is used, for reasons | 
which will be hereafter noted. While the old ‘ Halliday ”’ process 









for making acetic acid, consisting of an Archimedean screw fittel 7 


e 


into a retort (as described by Mr. Walker), and which couli 
undoubtedly be adapted for producing gas, was indeed a novel idea, | 
and possessed numberless advantages over any other process then 

in use, still it does not carry into effect the principle which the § 
inventor evidently had in mind—viz., the bringing of every particle | 
of wood, in the finely-divided state of sawdust, into immediate | 
contact with a certain heat sufficiently high to instantly carbo. 
nize it and drive off all the volatile matter, and then quickly 
remove the resultant carbon, or charcoal, which, being a non. 
conductor of heat, would, if allowed to accumulate, greatly retard 
further carbonization. 


lets 


* 
ee 
> 


As was before intimated, the screw only partially accomplishes g 


this, because it is obvious that, as the screw revolves, it carries 7 
forward a layer of sawdust from 5 to 6 inches deep (depending 7 
upon the size of the retort), which is, as it were, wound round the F 
screw. The same particles, always remaining upon the outside 7 


and in contact with the surface of the retort, and consequently a 
becoming quickly charred, serve only to retard the carbonization |4 
It has been found by the writer that apparatus 


of the interior. ; L 
constructed and operated as follows combines all the desirable ~ 


qualities necessary to obtain the maximum results at a minimum FF 


cost. 


The sawdust, being fed into a hopper, falls into a horizontal I 


pipe provided with a piston that works with an intermittent © 


motion, and so feeds the sawdust into a pan or retort set in 1 


furnace. Into the interior of the furnace are fitted rakes anil 
scrapers, attached to a shaft in the centre. As the sawdust is fel 
through the horizontal pipe, it falls into the retort, is spread ani 
stirred upon the red-hot bottom in a very thin layer by the rakes, § 
and all the volatile gases are instantly driven off. In the mean 
time the resultant charcoal is carried round to an opening in the 
bottom of the retort, where it falls into a suitable cooling chamber. 
Simultaneously with this operation more sawdust is being fed ani J 
spread upon the bottom, as before. The gases and vapours ar jy 
taken off through an ascension-pipe ; and conducted through the 
superheating chamber, where any condensable vapours are con- 
verted into incondensable gas. At this point a small amount oF 
hydrocarbon vapour is injected; the whole being thoroughly 
mixed, and converted into a fixed gas of high illuminating power. 
Oil at the rate of 2} gallons per 1000 cubic feet of wood gas was 
used ; and a sample of the commercial gas (iested by Mr. G. A: 
Hyde, Engineer of the Cleveland Gaslight and Coke Company) § 
was pronounced to be of 24-candle power. One machine wil § 
produce 117,459 cubic feet of gas, and 3835 lbs. of charcoal; using § 
19,176 lbs. of sawdust. The feeding and removing of the charcoal} 
being accomplished automatically, the only labour required is that} 
of firing, which can be done by one man. : 





THe Water Suppty ConFERENCE AT THE HeattH Exuteition.—In the 
course of their annual report, presented at the general meeting last Wednes 
day, the Council of the Society of Arts say: “In March last, the Counel 
received an invitation from the Executive Council of the Health Exhibi- 
tion, asking them to organize a conference on the subject of water supply, 
to form one of the series of conferences which it was proposed should be 
held at the exhibition. The Council readily undertook to carry out this 
suggestion ; and H.R.H. the President of the Society graciously consented 
(in answer to a request from the Council) to take the chair. The arrange 
ments were interrupted by the sudden death of H.R.H. the Duke of Albany; 
and it became necessary to defer to a later period than was originally 
intended the date for holding the conference. The Council, however, have 
continued the preparations; and they are happy to say they have receivel 
pone of papers from several well-known engineers and others. Thef 

ope that these preparations may soon be completed; and that they may § 
be able to give due notice of the exact date on which the conference 
be held. They trust that it may prove no less successful than the out 
held in 1878 (on the suggestion of H.R.H. the Prince of Wales) in the 
Society’s own rooms.” 
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Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.} 


THE RULES OF THE GAS INSTITUTE. 

Sm,—The tone of Mr. G. W. Stevenson’s letter is that of a man ill at 
ease with himself, and who is constrained to justify an unsatisfactory 
action by trivialexcuse. As the outcome of a fortnight’s consideration 
with the draft in his hands, and the discussion fresh in his memory, his 
strictures upon the proposed alterations only serve to reveal the hollow- 
ness of his opposition ; and I shall not refer to them further than as they 
afford an illustration of the probable value of Mr. Stevenson’s utterances 
on the whole subject. 

I will call attention to one particular, in which he has entirely miscon- 
ceived the intentions of the Council. After quoting from proposed 
Rule 28—relating to election of members—he says: ‘‘ The Council could 
not mean to affirm what this rule states.” Mr. Stevenson evidently 
believes that he has accurately gauged the intelligence of his late 
colleagues. He sat and acted with them for so long a period that he 
feels himself to be fully justified in assuming them to be capable of say- 
ing one thing while all the time meaning quite the reverse. So he says 
that they ‘‘ could not mean to affirm what they state.” For the informa- 
tion of Mr. Stevenson, however, I am able to say that, in this instance, 
the Council certainly did mean exactly what their words express. 
Rightly or wrongly, they proposed election by voting papers, as an 
almost natural consequence of the acceptance of a suggestion for the 
publication of the names of candidates for election previous to each 
annual meeting. 

Why did not Mr. Stevensdn add consistency to his attitude at the 
recent meeting, by stating then and there his grounds of opposition to 
the proposals of the Council, instead of waiting until now to disclose 
them? Is it because he has only just succeeded in making them 
intelligible to himself ; or because, upon the main point at issue—viz., 
the abolition of the extra-ordinary member class—he lacked the courage, 
as he still seems to lack the courage, to declare himself? 

Mr. Stevenson, however, now volunteers a reason. He makes it 
an accusation against the Council that they did not take into their 
confidence the Chairmen, as he terms them, of the District Associa- 
tions, and consult them as to the proposed alterations. He says 
that “it was an impression in his own mind that the - Council 
had not sought, by conference with the Chairmen of the District Associa- 
tions, to obtain all the advice and help available, which mainly deter- 
mined him to urge that the Council should be asked to reconsider their 
proposed amendments.” This is a gratuitous reflection upon the repre- 
sentative character of the Council, and upon their capacity for conduct- 
ing the business of the Institute, which members will know how to 
reconcile with Mr. Stevenson’s protestations on the subject at the 
meeting. But let it pass. Asa personal explanation, it is still more 
unfortunate. Itso happens that out of the five gentlemen (not seven or 
eight, as Mr. Stevenson inaccurately states—the Scottish Association not 
counting, for they scorn the name of “ district,”” and claim precedence 
of the Institute) answering to his description as the “elect of their 
colleagues in all parts of the country,” three—viz., the Presidents of the 
North of England, Midland, and Southern Associations—were actually 
members of the Council during last year; the only Associations not 
represented by their Presidents being the Manchester District and 
the South-Western. So that, according to Mr. Stevenson, it is to the 
absence of the two last-named gentlemen from the deliberations of the 
Council that the unacceptable (?) character of the proposals of the latter 
is to be attributed. I entertain, with regard to them, at least as high 
an opinion as can Mr. Stevenson; but I question very much whether 
they, or indeed any two members of the Institute (Mr. Stevenson himself 
included), would feel themselves sufficiently at their ease under the heavy 
burden of responsibility he would have them to bear. 

_ But the utter unreality of the position now taken up by Mr. Stevenson 
1s even more clearly demonstrated by the fact that, of the twenty-one 
members who last year composed the Council, no fewer than fourteen 
were members of District Associations; including, as I have already said, 
three Presidents, with I do not know how many Past Presidents besides. 
Is not this representative enough in all conscience for the District Asso- 
Ciations ; and ought we not to have heard the last of an opposition 


reared upon so unsubstantial a foundation ? ae 
Cuartes Hent. 


Birmingham, June 28, 1884. 


Sir,—It must be especially gratifying to the younger gas engineers to 
know that the rules of The Gas Institute will have due consideration 
before the next meeting ; and I should like to suggest what ought, in my 
opinion, to entitle a person to become a member. The Institute cannot 
consist of professional men solely until a system of examination is 
resorted to, such as exists in the legal and medical professions. Mr. 
Jones, of Chesterfield, in his remarks made at the recent meeting of the 
Institute, was looking after the interests of some of the present members 
when he said that they should all have certificates of proficiency granted 
to them prior to any younger men coming forward. I think this would 
be very unfair. Why should not the present members undergo the 
examination previous to receiving a certificate of proficiency? Surely 
the Institute would not vouch for a man’s knowledge because he is now 
& gas manager. Is it not well known that there are to-day, holding 
the position of managers, men who, if they had had to rely solely on 
their merits, would not be where they are? Why should we keep the 
young back, as they have been kept, when we remember the words 
uttered by Mr. G. W. Stevenson at the close of his Inaugural Address at 
the meeting of the Institute in 1882 ? 

Is it not possible for the Institute to grant to deserving members a 
degree ; and also to obtain power to take action against anyone using 
such degree without a right to do so, as is done in the medical, legal, 
and chemical professions? Undoubtedly something of the kind would 
be of considerable assistance to all who are thoroughly interested in the 
ed amg =p i —_ I hope some prominent members will take up the 

ith a determinati i 
Fone Sk. See nation to carry it through. Assocu®n. 





MR. VALON ON GASEOUS FIRING. 

Srr,—During the discussion which took place on Mr. Valon’s paper at 
the recent meeting of The Gas Institute, I left the hall, and was unfor- 
tunately not present when he made his reply. Had I been there, I 
should certainly have accepted his challenge to prove the calculations 
he made were erroneous ; and I shall be much obliged if, in the interests 
of regenerative firing, you will allow me some space in your columns to 
do so now. 

The principal mistake Mr. Valon made was in taking the specific heat 
of air per unit of weight, and using this as a multiplier to calculate the 
temperature of the volume of the air. If he wished to calculate the 
temperature to which 187,000 cubic feet of air would be raised by the 
absorption of 16,076,000 units of heat, he should have first divided the 
volume by 12, as this is approximately the volume of 1 lb. of air at 
60° Fahr. He would then have found it to work out to 4335°. But the 
whole process of Mr. Valon’s reasoning was faulty; and he appears to 
have really done his furnace an injustice by assuming, on theoretical 
grounds, that the air could not have been heated more than 1000°. If 
Mr. Valon gives credence to any of the recently reported results of rege- 
nerative furnaces in other parts of the Kingdom, he must see that 
practice exceeds his theory; and, this being so, he should consider that 
there must be some error in his calculations. 

Before proceeding to estimate the efficiency of the furnace on the basis 
of the figures which Mr. Valon gave, let me here say that a little reason- 
ing will show that Mr. Valon’s idea of the impossibility of heating the 
air to any considerable temperature is quite untenable. Let it be remem- 
bered that the volume of the waste gases is double that of the secondary 
air supply, even at equal temperatures; and therefore, as there is no 
great difference in the specific heat of the air and the gases (what 
difference exists being in favour of the air), it is impossible, if the latter 
are reduced from 1000° to 500° in passing through the regenerator, that 
the air can have absorbed only suflicient heat to raise it to 100° or even 
875°. If this were so, the question immediately arises, Where has the 
remainder of the heat gone to? A small proportion may have been lost 
by conduction through the brickwork to the ground ; and a further small 
proportion dissipated by contact with the surrounding atmosphere. But 
this will not account for the great reduction in temperature in passing 
through a few yards of narrow fiue-tubes. Again, if the air does not 
take up the heat from the sides of the channels, which are (on Mr. 
Valon’s own showing) heated to a high temperature, what becomes of 
the heat there located? It cannot be continually accumulating, because, 
if so, in a short time the temperature of the flues would equal that of 
the waste gases themselves; after which no further interchange of heat 
could take place. The waste gases would then cease to be reduced in 
temperature ; and after the brickwork had been once heated up, the waste 
gases would again issue at 1000° as before regeneration was attempted. 
If Mr. Valon had considered these points before bringing forward his 
paper, he would not have so confidently asserted his theory in the face 
of the practical experience of Mr. Hunt and Mr. Foulis. 

Now, what is the proper method to pursue in estimating the effective 
working of a furnace such as Mr. Valon’s? There are two ways of cal- 
culating the quantity of heat and the temperature produced by the 
combustion of fuel. It may be done either on the basis of the weight of 
the fuel, or on that of the volume of the gases evolved; but the two 
units, weight and volume, must not be mixed up and confounded 
together. I will take Mr. Valon’s statement that 12cwt. of coke are 
used in the furnace in 24 hours, and the temperatures he gives at the 
outlet of the setting and of the regenerator, as the bases of a calculation 
to show the value of the system. Taking also his estimate of 13,000 
units of heat developed by 1 Ib. of coke, I get 17,472,000 units. Assum- 
ing the coke to contain 90 per cent. of carbon, we have 1209|bs. of 
carbon converted by combustion into 1209 x 158 = 191,022 cubic feet of 
products at 62° Fahr. This volume will be about doubled by the expan- 
sion due to the rise of temperature; and the heat developed (which, at 
the original volume, would suflice to raise the gases to 4000°) will pro- 
duce a temperature in the retort-setting of about 2000°. Mr. Valon 
stated that the waste gases left the setting at 1050°; and were further 
reduced, by their passage through the regenerator, to 500°. I may, there- 
fore,take it for granted that half the heat developed or accumulated leaves 
the setting without doing useful work ; and that, of this half, 50 per cent. 
is returned to the setting by the secondary air supply. 

How is the temperature of the air as it leaves the regenerator and 
enters the furnace to be calculated? As half the total supply of air 
enters through the regenerator, we may either take 6lbs. of air per 
pound of carbon consumed, and, multiplying this by 0-238 (the specific 
heat of air), divide the product into the number of heat-units absorbed ; 
or we may take the volume of air, and finding the specific heat per unit 
of volume (which in the case of air is, for cubic feet, 0°018), proceed in 
the same manner.. In either case we shall get a result of about 2500°. 
This would not be the actual temperature attained, because of the 
expansion of the air and its consequent increase in volume ; but it would 
certainly not be so little as half, or (say) 1200°. This is at least sufficient 
proof that the heating power is there, and that it is abundantly possible 
to raise the temperature of the air to 1000° or 1500° by regeneration. 

Mr. Valon stated that previous to adopting regeneration he could work 
the generator with 14-3 lbs. of coke per 100 lbs. of coal carbonized; and 
that since he had adopted the regenerating arrangement he had effected 
a saving of somewhat more than 2 lbs. per 100 Ibs. of coal. Apparently 
he gets a saving of one-sixth by regeneration. According to his figures 
he should get a saving of one-fourth. 

I have always held that the simple generator or gas furnace is a dis- 
tinct improvement on the ordinary furnace ; not because there is any 
theoretical advantage in the mode of combustion (for there is not), but 
because it is so much more possible in practice to approach theoretical 
perfection. So far I agree with Mr. Valon, in contradistinction to Mr. 
Hunt, who does not admit the superiority of gas firing apart from 
regeneration. When, however, it comes to the question of whether 
or not regeneration pays, I agree with Mr. Hunt that it does; and 
the more thoroughly it is carried out the better. Mr. Valon saves about 
2 ewt. of coke per diem in each of his furnaces by adopting it. A hun- 
dredweight of coke probably fetches 9d. at Ramsgate ; so that 1s. 6d. a 
day is saved in each furnace, or £27 3s. 6d. a year. This may, I think, 
be regarded as a very substantial saving to be effected by a capital outlay 
of £20; this being the difference, according to Mr. Valon, between the 
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cost of thé simple generator and the complete regenerative arrange- | system. For instance, the first pinion connected to the testing-hanj 7% »otor 
ment. But Mr. Valon, preferring to work at only moderate heats | represents 2 feet once round the circle; the second set of wheels, 10 feg 7) the hi 
and with the usual six-hour charges, requires a temperature of 1000° | once round; the third set, 100 feet ; and so on. 7 emplo 
only at the exit from the retort-benches. Supposing he wished In Leeds, where Mr. Harding makes his ‘‘ counters,” gas is sold y) 9) e™plo 
to heat his retorts, so that the waste gases left them at 1500°? | about 2d. per 100 feet; while in London it costs about 4d. Thus th 9) 5° 45! 
He would then have double the quantity of heat to bring back to the | objection raised against my index is simply futile, as neither py 7 For th 
furnace; and the work to be done by the regenerator would be pro- | managers nor consumers require that so small an amount should} 7 ee 
portionately increased (always supposing the final temperature to be | recorded at the time of ‘ taking the index.” The 2d. or 4d. will, ¢77 wa 
500°). Under such conditions, it would pay to expend twice as much on | course, be carried forward, and noted at the next reading. But j upon | 
the regenerative arrangement. Of course, to obtain an equilibrium, | managers desire that less than 100 feet be marked, the addition of » with t 
more fuel would have to be consumed within a given time; more coal | extra hand and one hole in the dial is all that is necessary; and t explos 
carbonized ; and a larger quantity of air heated up by the waste gases. can easily be done. The index will then show tens, hundreds, thoy.) 9) the 1 

I think, Sir, I have said enough to show that Mr. Valon is in error | sands, &c. To avoid confusion, however, I have not adopted this extn rende! 
in his estimate of the value of the regenerative principle. For the rest, | hand; as, from inquiries that I have made, and from my person) placed 
I believe he is following the right course; and, had he not made the | experience, I find that managers do not require a smaller amount thy! nae 
mistake he did about the temperature of the air, his improved setting | 100 feet to be shown. Samven Grey Ma tne om 
would have met with more approval on the part of those who have been London, June 25, 1884. : = © crank. 
occupying themselves with the practical solution of the question. a 

Peterborough, June 27, 1884. G. E. STEVENSON. THE SEPARATION OF TAR AND LIQUOR. ee Gas-E 

S1r,—I should be glad if any of your readers could inform me of;) att 
process for removing liquor of 14° Pwaddel from tar of 1°10 sp. 7 This 

MR. L. T. WRIGHT ON THE ILLUMINATING POWER OF Heating to different temperatures, agitation by air and mechanic” oak 

COAL GAS. means, settling, &c., have been tried, with only partial success. Th|~ é sd 

Sr,—In the June number of the Journal of the Chemical Society are | tar contains 40 per cent. of the liquor, which exists in the tar as minut 7 eas 
some details of experiments performed by Dr. Percy Frankland with | globules; 20 per cent. can be removed, but the difficulty is to remove th 9 force « 
coal gas ostensibly disilluminated by means of bromine, and then satu- | remaining 20 per cent. Distillation is inadmissible, because the sax) shaft; 
rated with benzene vapour. I believe these experiments confirm my | in the liquor would be partly decomposed. Inox, fame Worke 
statement, that coal gas from which the so-called heavy hydrocarbons June 27, 1884. - a& spril 
have been removed possesses an important luminosity. For the sake —< 
of clearness, I have put the results obtained by Messrs. Frankland and WATER COMPANIES AND HOUSE FITTINGS. wr 
Thorne in 1878,* and those of Dr. P. Frankland, in a tabulated form :— Srr,—Can a water-works company undertake to fit up private hous: 7 <p oe 

and property with pipes and fittings for the supply of water, if there 7 with a 

| Candle Candi no clause in their Provisional Order giving the power ? © being 

re | Power,cal-) pov of The Water-Works Clauses Act of 1847 (clause 44) says: “ The under When 

Observers. | Percentage Composition of Gas. culated to 5 1 per Cent. | takers shall, upon request of the owner of a house not exceeding in on the 

| corrected, of Benzene. | annual value £10, lay down communication-pipes and other necessay nectio 

works for the supply of water,” &c. As no mention is made of hous: eae 

Frankland and Thorne 93°90 impure marsh gas. . .)} 29°16 "7 exceeding £10 annual value, have the company the option of fitting then — 
a 610 benzene . See. i 9°16+ i8 up if they choose; or are they confined to doing so in houses not exceel. acs 

= seer Z} mero ase | it 210 dna ate? A Sonne, a 

Yo. | 92° y eS oe 4s a _ had J e >» ment ¢ 

4 “ie benzene a } 28°68 576 i sliding 

10. 400 carbonic oxide. . . ) 92. a. > veved 

600 benzene . .... ow} 23°48 391 ( . he 

Percy Frankland . . 96°91 disilluminated coal gas } 22°92 7°41 Register of Patents. _— 

SO9 benzene .... . ) . 

Do. eS 96°70 disilluminated coal gas .) 2417 7°32 ——— 3 wer 

830 benzene . . . « « of Gas-EnGInEs.—Johnson, J. H.; communicated from J. J. E. Lenoir, ¢ 4 Th ‘ 

. - — __________ Paris. No. 5315; Nov. 10, 1883. a 

+ These results were corrected for the luminosity of the Cn Hm in the marsh gas This invention relates to improvements in engines or motors worked by 7 wn ot 

employed. an explosive mixture, compressed, before ignition, in a chamber mail 7 se { 

It will at once occur to anyone who carefully peruses the table that, | tained at an elevated temperature, and which is caused to pass througl 4 car ei 

if Dr. E. Frankland and Mr. Thorne’s experiments are of any value at | the cylinder before entering the heater. . é : © obtain 

all, then 3-09 per cent. of benzene in a non-luminous medium, con- In carrying out the invention, the working cylinder is arranged to COl TE are cor 

sisting (according to Dr. P. Frankland’s views) of hydrogen, marsh gas, rome st Por an ignition chamber placed on the rear of the es an from t 

ants sett cael ateee aun el Gian Gael Gh dive tones | CO internally with webs or projections in order to increase the reat acting 

car , yg L gen, & ing surface. A slide-valve case is arranged at the side of the cylinder,“ 7 ar tgaay? 

light than 4-44 per cent. of benzene in marsh gas. in the original Lenoir engine. The explosive mixtures do not enter th: 77 sr a 
If Dr. P. Frankland’s views as to the composition and want of | ignition chamber directly, but are forced in from the working cylinder by Bits 

luminosity of coal gas from which the so-called heavy hydrocarbons | the piston. In this chamber the gases are heated prior to ignition in sucl) = oor 


have been removed are correct, and consequently if mine are wrong, 
then there is a tremendous discrepancy between his results and those of 
Dr. E. Frankland and Mr. Thorne, which places the subject of the 
relation between the composition and luminosity of coal gas in a rather 
more uncertain condition than it was in before they took it up. 

I prefer to consider that the experiments shown above in a tabulated 
form are approximately correct (as correct as can be expected, consider- 
ing that there is a want of system in the metheds employed for 
estimating the luminosity) ; and that the discrepancy referred to is due 
to Dr. P. Frankland being in error in supposing the coal gas treated 
with bromine to be “ disilluminated.” 

Arguing from Frankland and Thorne’s experiments, 3°09 per cent. of 
benzene in the so-called disilluminated coal gas should give 17 to 18 
candles instead of 22 candles, as found by Dr. P. Frankland. The 
difference of 5 or 6 candles being due to the residual luminosity of cecal 
gas after the removal of the absorbable hydrocarbon, as shown in the 
experiments mentioned in my article ‘On the Illuminating Power of 
Coal Gas” published in the Journan for the 27th of May. Dr. Percy 
Frankland is in this dilemma: He must either accept my statements 
as to the illuminating power of coal gas from which the hydrocarbons 
absorbable by fuming sulphuric acid have been removed, or deny the 
correctness of Frankland and Thorne’s results; thus leaving the whole 
question of the luminosity of benzene in various gases in such an 
uncertain state that the work will have to be performed over again to 
decide whether he or Dr. E. Frankland and Mr. Thorne are incorrect. 

I think it right to say that when I started my experiments on the 
luminosity of what I called in my article the “residual gas,’”’ I used 
bromine as the absorbent ; and in the first experiment I obtained a gas 
which, consumed at the rate of 84 cubic feet per hour in a ‘‘ London” 
Argand burner, gave an illuminating power of 8 candles per 5 cubic feet 
corrected. I gave up bromine because of the difficulty of removing the 
vapours of the brominated hydrocarbons. 


Nottingham, June 23, 1884. Lewis T. Wricnr. 





GAS-METER INDICES. 

S1r,—As I was not present at the recent meeting of The Gas Institute, 
when Mr. Harding read his paper, I trust you will afford me a little 
space in your columns for an explanation; seeing that Mr. Harding 
(doubtless unintentionally) has made some allusions to my index which 
are not strictly correct. 

He claims for his index, or “counter’’ (as he prefers to call it), 
capabilities possessed by no other. This assertion is decidedly erroneous, 
as, had Mr. Harding properly examined my index, he would have seen 
that it, and the set of wheels that I supply, shows the true decimal 


* Journal of the Chemical Society, Vol. XXXIIL, p. 89. 





a manner that, says the patentee, owing to the temperature obtained 

extremely poor gaseous mixtures may be used ; the elevated temperatur| 
obtained by the heater producing a maximum expansion of the gases, aul 

thus enabling a relatively large amount of power to be produced by tli 

consumption of a comparatively small quantity of gas. In consequence 

too, of the action of the heater, it is claimed that the cylinder is but litth 

heated ; and the piston, being less expanded by heat, is not liable to stic 

as in ordinary engines. 









































Fig. 1 is a side elevation, and fig. 2 a general plan of part of the engine 7 


A is the foundation, and B the working-cylinder containing a piston C, tht 


rod of which is guided by the cross-head guides and supports D. 
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motor cylinder B is cast with external wings, of length sufficient to radiate 
the heat to the outer air and cause cooling without the necessity for 
employing water. J is the slide-valve case. A ball or other governor I is 
employed for regulating the action of the engine; and is arranged to act 
so as to enable the motor to be controlled by a small expenditure of power. 
For this purpose, the supply of gas to the cylinder is regulated by a valve 
erated by the motor by means of a light jointed arm or lever, which 
engages with the rod of the valve when the engine is running at its 
normal speed. When the normal speed is exceeded, the governor acts 
jointed lever so as to lift the arm, and prevent it from engaging 


G, OF 


m a jol 
with the stem of the supply-valve G, and thus arrests the supply of the 
§ explosive mixture. A very slight variation in the balls suffices to operate 


the regulating device ; and the action of the motor is consequently 
f rendered uniform. The outlet-valve M, worked by a cam or eccentric, is 
placed behind the heater L; thereby enabling the burnt gases to be 
regularly and completely expelled. The reciprocating motion of the 
piston-rod may be converted into a rotary motion by means of a connect- 
ing-rod E and crank-shaft F. The inlet-valve is operated by a rod K and 


Se crank. 








© Gas-Encinrs.—Robson, J., of Shipley. No. 5831; Nov. 12, 1883. (Not 
1e of i Bs: proceede ad with.) : F : 5 . 
Sp. gr on This invention has for its object the construction of gas-engines in such 
“E* 5° 5) « manner that one end of the cylinder can be charged, at each stroke of 
raNical “ee the piston, with a quantity of combustible gas and air mixed in any desired 
a Th) ; proportion, compressed, and exploded to give motive power to the engine. 
minut "= ‘The engine cylinder is fitted with two pistons—the one to receive the 
ove tht 5 force of the explosion being connected by the usual rods to the crank- 
e salty ) shaft; the other (the valve-piston) connected and regulated by a valve-rod 
rs ») worked by a crank ocr eccentric in combination withlevers, catch-rod, and 
RON, A aspring. When the first piston is beginning to travel towards the back 
> end of the cylinder, the exhaust-valve, which is opened by an eccentric and 
© rods, allows the products of combustion to escape. The valve-piston then 
> begins to travel in the opposite direction, towards the crank-shaft ; causing 
house: Da vacuum batween the two pistons. This space is filled, through a valve, 
here is > with a mixture of combustible gas and air; the amount of gas admitted 
) being regulated by a separate valve operated upon by the governors. 
unde.) When the two pistons have travelled a certain distance apart, a catch-rod 
ling in © on the reciprocating valve-rod is liberated, which allows a spring in con- 
essay) nection with the piston-valve levers to propel the piston valve in the 
hous! 4 direction of the other piston with great speed, forcing the mixture 
then (through valves formed in the first-named piston) into the back part of the 
xed. cylinder. As soon as the pressure is greater in the back part, these valves 
~ * close; and the mixture is compressed by the travelling piston between the 
BER. B iatter and the end of the cylinder, where it is ignited at the commence- 
> ment of the return stroke. The charge is ignited by a light conveyed bya 
’ sliding valve, in which is a cavity filled with gas lighted by a jet, and con- 
veyed to an opening into the part of the cylinder containing the compressed 
mixture of gas and air. 
Gas Motor Enorines.—Picking, G. G., and Hopkins, W., of Bow. No. 5406; 
oir, a Nov. 16, 1883. , . ; 
On a = These improvements relate to that class of gas motor engines which 
ked byueme COMPress the gas and air before ignition. In such engines as at present 
main. ae constructed, the patentees remark, the pressure in the cylinder resulting 
rough ame trom the combustion of the firing mixture is allowed to escape, by the 
*"| exhaust opening, at a considerable pressure above the atmosphere. To 
0 COM 4 obtain greater economy of gas, engines (according to the present invention) 
or, ania 2te constructed so that the pressure of the gases in the cylinder resulting 
< heat } irom the combustion of the firing mixture are still further utilized by 
der. 2cting against the piston ; and the pressure of the result of combustion 
er tly my When the exhaust is opened is thus reduced. To obtain this increase of 
der bum Power and consequent economy of gas used, the charge of firing mixture 
n such ae left in the firing chamber and cylinder before compression is less than the 
rained ian whole contents of the cylinder and chamber. This may be accomplished 
ratur i by allowing the piston, after it has completed its stroke, to return a certain 
aye © portion of its stroke before commencing to compress the mixture. This 
by tly) 2 18 done either by keeping the escape port open, or (in engines which draw 
uence ® the firing mixture into the cylinder direct) by closing the air or air and gas 
é litte, 9) wlet to the cylinder, or both. A partial vacuum is thereby formed in the 
0 atid cylinder while the piston is completing its outstroke ; and so, upon the 
return of the piston, the mixture is not compressed until the piston has 
* travelled some portion of its return stroke, when the mixture is com- 
pressed and fired. Upon the next outstroke the further expansion of the 
}gases resulting is utilized. 
One means of carrying these improvements into effect is attained in a 
gas-engine constructed as follows:—A cylinder is fitted with two pistons, 
/ one of which is connected to a cross-head and by another rod to a crank. 
» The second piston is moved by eccentrics or cranks from the shaft of the 
engine. The rod of the second piston is hcllow, and works on the rod of 
4 the main piston. The space between the pistons is used (at pleasure) to 
z » draw in and discharge into the firing chamber or port and cylinder air to 
la )cleanse the same; and also to drive out the result of combustion. The 
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) space between the second piston and the cover of the cylinder is used to 
) draw in the firing mixture, and discharge the same into the firing port and 
a cylinder after they have been‘cleansed by the air. The air remaining in 
) the cylinder and port previous to the introduction of the firing mixture is 
) driven out by means described in patent No. 2492 of 1883; also the exhaust 
5) escapes at or near the end of the stroke of the main piston. The discharge 
} port is governed by a valve, worked from the shaft, and placed in such a 
©) position in the cylinder that the piston is allowed to return a portion of 
) its stroke before compressing the contents of the cylinder and chamber. 
It thus utilizes the further expansion of the gases resulting from the com- 
bustion of the firing mixture. The firing chamber or port is brought 
round from one end of the cylinder, so that the mixture from the cylinder 
at one end is conveniently discharged into the firing chamber or port; the 
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MANUFACTURE oF ILLUMINATING AND Hearinc Gas.—Boult, A. J.; com- 
municated from J. Hanlon, of New York, and J. E. Leadley, of 
Camden, New Jersey. No. 5542; Nov. 27, 1883. 

This invention relates to the manufacture of illuminating and heating 
} sas: First, by the decomposition of steam in contact with incandescent 

)) or highly-heated carbonaceous fuel ; second, by the distillation or bitumi- 

nous or soft coal in furnaces at a suitable temperature for preserving the 

resulting carburetted hydrogen gas or hydrocarbon vapours from destruc- 
tive decomposition, and thus producing hot coke for decomposing steam ; 
third, by the vaporization of liquid hydrocarbon ; and, fourth, by com- 

)) bining the hydrogen and carbonic oxide gases resulting from the decom- 

Bie posed steam, the gas from the coal, and the gas and vapours from the 

Z hydrocarbon liquid, and converting them into a homogeneous fixed gas in 

/ 8 heated chamber. 

The apparatus for carrying out this process of manufacturing gas may 
be constructed in various forms as illustrated in eight sheets of drawings 
accompanying the specification. It comprises, generally, a decomposing 
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and generating chamber or furnace, in which the steam is decomposed 
and the bituminous coal is distilled. This chamber may be in duplicate. 
There is also a separate retort or chamber in which the hpiecensben oil 
is vaporized and mixed with the gas from the steam and coal; a chamber 
in which the gases and vapours are combined and fixed ; a coal feeding or 
charging apparatus; a steam-boiler; a water-cooled valve ; and connect- 
ing-pipes for supplying air, steam, and oil to the different chambers of the 
apparatus. 

There are 24 distinct figures on the sheets of drawings, 14 pages of 
specifications, and 27 separate claims. An abstract of the patentee’s pro- 
posals, to do them full justice, would occupy more space than is at disposal 
for the purpose. = 

APPLICATIONS FOR LETTERS PATENT. 
9269.—BernrinctTon, A. T. D., Abergavenny, and Parry, J., Ebbw Vale, 
“ Improvements in the methods of producing gases of high heating powers.” 
June 21, 
9283.—M‘GILLIVRAY, 
June 21. 
9313.—CampBELL, H., Leeds, “ [{mprovements in gas motor engines.” 
June 23. 

9330.—Parsons, J., Nottinghamshire, “A more improved joint for 
sewage and other pipes.” June 24. 

9390.—PorteR, W., Silvertown, and Wuire, E. L., Ilford, “ An improved 
construction or arrangement of gas governor and regulator with hydro- 
carbon vessel forming part of same.” June 25 


40. 
PATENTS WHICH HAVE PASSED THE GREAT SEAL. 


88: 


J., Glasgow, “Improvements in gas-engines.” 


370.—FostTer, G., Halifax, “‘ An improved apparatus for turning gas off 
and on.” Jan. 2. 

3984.—Lewis, J., Brockley, ‘‘Improvements in gas-burners for con- 
suming a mixture of gas and air for illuminating and heating purposes.” 
Feb. 26. 

PATENT WHICH HAS BECOME VOID. 
AFTER THE SEVENTH YEAR, 

1049.—Weston, G., Sheffield, ‘‘ An improved apparatus for the lighting 

and extinguishing of public and other lamps.” March 16, 1877. 


Rliscellancous Aetws. 


RIO DE JANEIRO GAS COMPANY, LIMITED. 

A Special General Meeting of this Company was held at the Cannon 
Street Hotel last Tuesday—Mr. L. Howarp in the chair. 

The Secretary (Mr. T. Dawson) read the circular convening the meet- 
ing, and the minutes of the last meeting. 

The Cuarrman observed that on the present occasion it was his province to 
preside over a meeting not perhaps of such a pleasant nature as former 
meetings. The shareholders were aware, from the circular which had 
been forwarded to them,* of the object of calling them together. The 
Directors wished to be perfectly frank and open with the shareholders ; 
and, in order to do this, he would read the telegrams which had been 
received from and forwarded to Rio de Janeiro ever since the tender for 
lighting the place was accepted—the tender of their opponent. The first 
telegram was received on the 4th of June, and it was dated in Rio the pre- 
ceding day. It was as follows :—‘‘ Opponent’s tender accepted; but we 
still consider it impossible he can raise capital. Lawyers advise that we 
should at once re-affirm intention to press claims. Wire reply.”’ Those 
claims, he should mention, were not new. The Company ought to have 
been paid, supposing the business was not continued, their full valuation at 
the exchange of 27d.; but the Government had said they intended to 
do so in currency, if they did not renew the business. The Directors 
wired back: ‘ Provided you and other friends concur, press the claims 
firmly.” He might say that those claims had been rejected by two 
tribunals; but they had not yet had recourse to law. They had not done 
so because they wished to carry forbearance to its utmost extent; and 
some of the shareholders considered that they had carried it almost to the 
verge of weakness. They still, however, retained their protest, which 
could be used at any moment. As he had said, the first telegram they 
received was on the 4th; and on the following day they had a telegram : 
“ Ministry tendered resignation.”’ They could not, in these circumstances, 
tell whether the acceptance of the tender of their opponent would be 
confirmed, or whether the tender would be repudiated, and they considered 
the thing still open. On the 9th they received another telegram mention- 
ing who was appointed Prime Minister and the Minister of Public Works 
(who was the gentleman whom they would have to deal with principally). 
On the 10th he sat down to draft a circular conveying to the shareholders 
the information which had come to the Directors. Lut he had to give it 
up, feeling that the information they had was too meagre; and he did not 
know.what to do except to decide on telegraphing on the following day for 
further information. In the meantime the Directors received, on the very 
next morning, a telegram announcing that a telegram had been received 
at Rio from Paris, stating that their opponent’s syndicate was formed of a 
firm in London, with Paris capitalists, who were convinced that it was 
excellent business, and advising the calling forthwith of a general meeting 
to give the shareholders details of both tenders. They then drafted the 
circular, and telegraphed out asking that they might be kept fully advised 
of everything. This telegram brought a reply on the very day that the 
circular was completed—in fact, they-were packed up—to the following 
effect :—“ Telegram received in Rio that our opponent's share capital is to 
be £500,000; debentures, £700,000; to be issued in London, with heavy 
commission to syndicate, who think the public will subscribe.” This 
confirmed his impression that they would not in France find the capital 
for an enterprise so very wild as the supplying of gas to Rio at 190 
reis. He gave the French credit for understanding business better. 
There had been certain remarks, on the part of some shareholders not 
understanding the facts, that the Directors had withheld information they 
had received from Rio. This, however, was not the case, as he thought 
would be seen, when the Board had no information whatever excepting 
that by wire, which was practically communicated to them in the circular. 
On the 20th they thought it was necessary to have information as to 
whether their opponent’s 15 days’ licence had already passed or was 
about passing, and whether he had signed the contract and paid his 
deposit or not, because they had very grave doubts whether he could pay 
it. They therefore telegraphed: “‘ Wire whether contract signed and 
deposit paid; also any other news necessary for the meeting.” The 
reply he received on the previous morning (which he read) was to the 
effect that their opponent had not yet paid the deposit, and that the time 
for doing so would expire on the 30th; also that a senator had asked the 


* This was given in the Journat last week, p. 1104.—Eb, J. G. L. 
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Government a certain question, probably in the interest of their opponent’s 
syndicate. The question had reference to the statement which the 
Directors circulated among the shareholders some time ago—the state- 
ment that the Company had sold 74 per cent. more than they had. This 
was the last news they had received by wire, and it carried them up to the 
2ist; and their last news by letter from Rio was dated May 21, some three 
days before the tender of their opponent was accepted. He thought, there- 
fore, that the meeting would absolve the Directors from the charge which 
had been made, that they had not communicated to the shareholders 
generally the information they possessed, and that they had given infor- 
mation to some shareholders but not to others. The fact was that they 
had nothing to tell; but if they had, they would have done as they always 
did—sent it at once to every shareholder, and to the Stock Exchange. A 
very silly letter, signed “ Fair Play,” appeared in The Times on the previous 
Saturday. It was dated “18, Old Broad Street, June 18,” and was as 
follows :— 

May I ask, through your columns, for some information concerning the Rio 
Janeiro Gas Company? They issued a circular on the 12th inst. to the effect that 
the concession now expiring had been obtained by some other combination. Stock 
Exchange rumour says that this news came to hand three weeks previously, since 
which time there have been persistent sales, resulting in a fall of £6 per share. I 
should like to know when the news came from Rio, and what interval elapsed 
between the receipt of the news and the publication of the circular. 


From what he had stated and read to the meeting they would see that 
Stock Exchange rumours and “Fair Play” were quite at fault. He then 
read the last letter which they had received from the Manager in Rio, 
which stated that nobody believed that their opponent—unless, as he 
had boasted, he was backed up by European capitalists—could make the 
required deposit, and that if by some strenuous efforts he succeeded in 
obtaining the amount required for this purpose, he would not be able to 
indemnify the Company. With regard to their opponent's tender, he ten- 
dered for the whole three districts; the Government having divided it into 
the option of three distinct districts or one tender for the whole. He ten- 
dered at the price of 190 reis per cubic metre, 45 per cent. in gold, 55 per cent. 
in currency. This price gave an average, allowing for the premium in gold, 
amounting to 2144 reis, as nearly as possible, per cubic mettre. He accepted 
all the conditions; and therefore he could take no advantages whatever. 
Among the conditions he accepted was one providing for the case of his 
bankruptcy, which he (the Chairman) thought was pretty certain to occur 
should he try and carry out his tender. As to their own tender, they 
gave the matter very serious consideration, because, frankly, one or two 
members of the Board thought the price fixed by the Government 
—240 reis per cubic mttre—would cut too low. No tender was to 
exceed half gold, half Brazilian currency; but after a great deal of con- 
sideration they decided to tender at this price, inasmuch as tenders above 
it would have been set aside. As a set-off, he was sorry to say they 
had to reject one or two things which they intended under no circum- 
stances whatever to accept. Those who had been shareholders for some 
time would remember that they obtained a provisional contract in 1879. 
They were ‘hung up” for four years, and at last summarily rejected by 
the Senate. They decided not to run this risk again; and therefore one 
of the conditions of their tender—and one which they intended to adhere 
to—was that they would not commence working until the contract had 
passed the Legislative Chambers. They did not wish to be “hung up” 
again. They took three years off the concession, the outside term of which 
was for 33 years. They engaged to deliver up the works at the end of 30 
ears. They could do this with ease, as compared with their opponent; 
ecause, though the scheme of part debenture and part share capital might 
work favourably for him, to a certain extent, it could not create a revenue 
where it did not exist. He would not get revenue sufficient to form a 
sinking fund, or if he did so he could not pay any dividend; and the 
shareholders would either get a moderate dividend or interest for 28 years, 
at the end of which their pore would disappear, as there would be no 
possibility of recovering the capital. Therefore, at any _ below that 
at which the Company had tendered of 240 reis, they did not consider 
themselves justified in sacrificing the shareholders’ interest. There were 
sundry little concessions which they accepted. They engaged to extend 
the area of lighting, and to increase the illuminating power to 10 candles. 
This was a very slight concession ; and he might remark that whatever 
had been said in certain quarters in Brazil, nothing had been said against 
them by their customers generally, who had given the Company credit—as 
had also the Government several times—for the faithful way in which they 
had carried out all engagements. The city was the best lighted in Rio. 
They engaged to increase the standard of 9 candles (their average was 94) 
10. Their instructions had been that the Manager was to be quite liberal 

in the matter of lighting. They used the best material, and they had the 
best people out there. They had provided a large quantity of gas, with, 
he was sorry to say, inadequate works, without any accident in conse- 
quence; and he believed that this was owing, to a very great extent, to the 
care exercised by their Engineer and officers abroad. The price of 240 
reis, taken at 50 per cent. in gold and 50 per cent. in currency, would come 
out at not quite 275 reis. At the exchange of 21d. they calculated that 
this would not give them much over 10 per cent. This he knew was a 
very inadequate return for capital in Rio; but they could do no better. 
The reason they tendered at such a price was that they wished to preserve 
the business intact for the Company. Many of the shareholders had been 
with them for 25 years, and had seen the way in which the Directors had 
worked ; and they felt that the shareholders would have confidence in 
them, and would believe that if they could get their tender accepted they 
would work honestly in the Company’s interests. They had all along paid 
10 per cent. They had increased the capital by £150,000, which they had 
distributed as bonus shares. They had large reserves to form the nucleus 
of a sinking fund, which they would, of course, have to commence at once, 
and they had a large sum at the credit of their accounts in cash, bills of 
exchange, &c. They were, therefore, in a very different position to any one 
else taking up the business at once. They would have £80,000 to £100,000 
with which to commence operations ; keeping their amortization fund for 
the specific purpose of making good the capital. They had also accepted the 
condition of bankruptcy. All these calculations were made at the exchange 
of 21d.; but he was sorry to say that the exchange had since declined to 
20d., and it might go down to as low as 14d., or, on the other hand, up to 
22d. or 24d. This was a problem they could not solve. He would now 
allude to the origin of the dispute which had brought about the present 
state of affairs. It was, if they went back very far, their contract not being 
renewed—that was, the original contract which was in force for some 28 
years. Instead of its being renewed, a ‘provisional contract was signed, 
and this contract was afterwards san Tad rejected. Now, this proceeding 
of the Government was all wrong. They should, after the original contract 
had expired, have either continued the business to the Company, or have 
paid them off in sterling at the exchange then announced at all the Lega- 
tions of oe and the United States. They themselves had, among their 
securities, a document from the Legation in London giving the sterling 
sum as £596,000 odd—not going into the question of exchange, but stating 
the sum at 5,300,000 milreis. This gave the par of exchange at 27d. However, 
time went on, and when the new contract which the Directors had hoped 




























































































































































































would be carried out, was summarily rejected, their Manager very properly ied 
returned to the conditions of the old contract—the 1851 contract. He was 
perfectly justified in doing this, because from the moment the new pro. | 
visional contract which they had been working under was described as of 

no effect, the old one naturally came into force. This proceeding, how. J 

ever, did not please the Brazilians. Upon their Manager putting the olq | 

price into force—as to which possibly he might have been a little more | 
prudent, though he was advised by people very well able to advise him, § 

and had also his own mature judgment to go upon—the mob did a great § 

deal of damage to the Company’s property, and proceeded in a large body | 

to the works. The Government became very apprehensive, and sent 3 

number of troops to patrol the streets, and a body of cavalry to protect 

the works. Under these circumstances, the Minister of the day sent for 
the Manager, and explained to him the position; and the best terms the , 
Manager could make was to consider this asdone with. If he had had the ; 
firmness to insist upon reverting to the old price and the old contract, he 
would have been strictly in his legal right; but on this occasion force | 
majeure ruled the day. He could not have taken a step—throwing the : 
responsibility on the Directors—which might have led, supposing the 
military force had been overpowered by the mob, to the destruction, if © 
not of the whole, of a large portion of their works, which would haye fa | 
cost a great deal of money to replace, and have stopped the earning; § ' 
of the Company for a long time. This would have been an eminently 
unsatisfactory solution of the question ; and therefore they could not blame 
their Manager for accepting another previsional contract for the term : 
of ayear. Hedidso. That was in 1882, and this contract should haye § 
expired in 1883 ;. but by a side clause the Government had the power of 7 
continuing it longer in case they could not come to a clear understanding 7 : 
with the Company, or in case they had not made other arrangements. Ij ; 
was a one-sided arrangement. The Company were compelled tosupply gas 7 7 
at a lower price, while they themselves had agreed to be “chucked out” 7 ; 
at any moment on an arrangement being made with other parties. He 7 I 
would do the Manager the justice to say that he did the very best he could 7 ° 
under the circumstances ; and what he had done had been approved of by L 
the shareholders. He (the Chairman) now came to the matter referred to t 
in their circular—their claims. The rejection of these claims was really i" 
the origin of all the trouble. They would have been very happily placed t 
indeed if, when the tenders were sent in, at the expiration of the Company's q 
first contract, some one had tendered, because then the Government would h 
have had no alternative but to pay them in sterling for their works. There n 
were the instructions lying at all the Legations, that the parties applying 7 it 
for the tender had to pay £596,000 for the Company’s works, besides the 77) }, 
cost of all stores, &c. This, however, was not their luck. Of course the p 
Government would have had to hand over to the Company the full amount 7 i 
they received. They could not have appropriated it, and the Company mw 
would have received their full capital, which they intended to try and tl 
obtain now. The after-thought of paying them off in currency cropped SU 
up during a debate in the Chamber. Some questions having been asked, 777 yp 
one of the Ministers went so far—as a great many others did—to admit 7) 
that it was payable in sterling; but upon a long discussion and a 7) p 
question being put to the Minister of the day, he declared that it was 7) of 
to be paid in currency. They, of course, protested; and their protest be 
still held valid. This was one of the protests which the Manager tele | 9% gj, 
graphed to the Directors to have re-affirmed; they replying in the ~@ th 
affirmative. This had been an idea of some patriotic Brazilians to fill the 79) jj 
coffers of the State at the expense of the Gas Company. He did not 7% go 
believe that the Council of State, when the facts were put before them, co 
could approve of such a proceeding. The Emperor was an enlightened, tel 
man, and he, in common with others who knew Brazil, could never suppose no 
that it could have its finances put in good order by merely financing the ar 
assets of a Company like theirs. If the Ministers would only exert them. | ~ th 
selves, there were enough resources in the country to pay off the just debts 7 to 
of the State without, as a gentleman of high position had said, persecuting 7) Gc 
the Rio Gas Company. Many fines which they had paid had been) 79 th 
remitted as unjust; but some others, in exactly the same position, were, 9) he 
he was sorry to say, still maintained. The cause of all the alleged bad 7) th 
feeling against them was that they were making too much money. They) of 
were paying 10 per cent. dividends and setting aside reserves, while many 7 no 
other companies in Brazil were not so successful ; and as the time of their” ho 
provisional contract was expiring, they were constantly invited to enter) wh 
tain proposals from other parties. They therefore thought—and they) of 
openly said so—that they could get the gas for 200 reis or less per sO 
cubic métre. Those in this Company knew that they could not) 9@ jus 
do it; but still the Government asked for tenders. He might say Qe th 
that in 1879, during the passing of their contract through the Chamber, enf 
they (after a consultation with the Ministers) decided to offer some } 
what lower terms. When, however, the affair began to be debated|™ % suc 
with acrimony in the Chamber, the cry was “Send them away.” With)99% bee 
regard to their claims, that for payment for their works in sterling was mee Bo: 
very important—5,300,000 milreis, or £596,000 odd. If this were paid at) 9) Wh 
the exchange of that day (20d.), it would yield only £441,959; leaving 199% fes: 
difference against the Company of £154,686, which they firmly believed— ver 
as did many other people in Rio, Brazilian lawyers, and others—that they © was 
were strictly entitled to. This represented a difference upon their share tent 
capital of £4 2s. 6d.; and the exchange might go still lower before they) 9) and 
were paid. It might go to 14 or 16, or, on the other hand, it might gy oft 
higher; but they could not say. He did not give this amount as a rigl 
estimate of what they would lose, for it might be more or less. The the: 
shareholders would see that they would have a great deal to lose by not” evel 
enforcing these claims, of which this one was the principal. The other) 9™ afte 
were for the difference in price under the old contract for gas supplied tthe 
the Government. This amounted, at the exchange of 27d., to £57,000;7 9%) Bra 
the value of the mains which were substituted to increase the supply) hav 
of gas, by order of the Government, £6000; value of new works) cont 
£17,000 (this was admitted); and the return of the Custom House )§ did 
dues paid when the provisional contract was in action. By thi) they 
original contract they were free from Custom House dues, By they Man 
new contract they had to pay them; and they paid £23,700 during the Cont 
time that the provisional contract was in working. All these claims—gy cont 
were just. If they could have secured the contract for the term of 9/99 bett 
years, with the money they had already in hand they would certainly) posi 
have been able to amortize all the capital at the end of the term, Theyy the: 
would not have been able to pay the dividends they had been in the) mus‘ 
habit of distributing; but the Directors trusted to the forbearance 1) plea: 
the shareholders to put up for a year or two with what they could payF hold 
them until they could bring the new works to bear, when they could pay Co 
larger dividends, and go on raising their sinking fund to a proper amount) of th 
He would now show what their claims and assets would amount toy One « 
Taking as a basis the £596,000, this would yield, at the present exchangty7) sene 
of 20d., £441,959. There was the one claim admitted, which he had pt too 
down, at the exchange of 27d., at £17,336; then they had a variable) inju 
amount of £90,000 (which it would be, more or less) for their stores a!]] modi 
all materials for working with, coals on the way, &c.; there were £82,055 —“' 
of other assets; £60,000 debts; and cash and bills receivable, £173,007 Braz 
This made a total coming to the shareholders of about £864,000, supposilt® 
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the Company had been wound up when the Directors drew up the last 
palance-sheet. Taking off the dividend, which was £37,500, this would 
give all round upon the shares, supposing the exchange remained at 20d., 
about £22 a share. This, he was sorry to say, was the best. They had 
another little claim on the Government for £5000 beyond what he had 
mentioned. If they could succeed in enforcing their claim, as he had 
already stated, the difference of the exchange came to £4 odd on the basis 
of 20d.; and the other claims would give probably another £1 per share. 
Allowing for all contingencies which might arise, the return would 
be a very good one to the shareholders. The property was a perfectly good 
and sound one, if they could only get what they firmly believed to be their 
just claims. He thought this was about all he had to say as to their 
position and the nature of their claims. As he had said, there were many 
shareholders who, he knew, considered that the “temporizing” of the 
Directors, as they had called it, with the Government had been carried to 
the point of weakness. But they were aware of the proverb, “ You cannot 
catch flies with vinegar ;” and the Directors had acted as they had done 
remembering this. With respect to the tender of their opponent, 15 days was 
the outside time for payment of the deposit and signing the contract; but 
they found, as the shareholders would have noticed when he read the last 
telegram they had received, that the time had been extended to the 30th. 
He had no doubt that this had been done through certain departmental 
influences. He did not believe the Council of State, or the Emperor, would 
ever have thought of inflicting on this Company such an injustice of making 
an allowance of time for a mere-speculator, as they knew their opponent to 
be. He was going to endeavour to raise money in London, and partly out of 
the shareholders of this Company, who might be induced to sell their own 
shares to buy his. They, however, must see as clearly as the Directors 
could that if the money was found for the enterprise by the shareholders 
in this Company, they would be only cutting their own throats. He had 
personally explained this to one or two gentlemen who had spoken to him 
on the matter; and one of them had asked him (the Chairman) if he were 
prepared to join the new Company. He need scarcely say that he had 
no such idea. The shareholders would see that, having exhausted 
their patience quite as fully as that of the Directors, the only 
recourse left to them now was to show that they were determined 
to enforce the claims to which they believed themselves justly entitled. 
There was no doubt that those who had instigated the opposition tender 
had based their calculations upon incorrect figures given by the Govern- 
ment department, which stated this Company’s sale at 74 per cent. more than 
it was. ‘They thought, therefore, that they might cut in at the very low price 
he had mentioned, forgetting altogether that while with a reduction of the 
price there would be a decrease of revenue, there-would be no diminution 
in the expenses; and the manufacturing expenses would be very much 
more upon so small a capital as their opponent could raise. They believed 
their opponent had no possible means of succeeding; and even if he did 
succeed it must entail a great deal of misfortune on Rio and the Govern- 
ment generally. With this, however, the shareholders generally were not 
concerned. They were more concerned in the question of keeping the 
property to themselves ; and it was not at all impossible, when the res ult 
of the present meeting came to be made known, that different views might 
be taken by the authorities at Rio. There was no doubt that the conces- 
sion giving their opponent an extension of the 15 days originally fixed for 
the signing of the contract—a concession given with the view of enabling 
him to find the money—was a great injustice to this Company. In perfect 
good faith they had themselves tendered at the lowest price they could, 
consistently with the shareholders’ interests. They had been expected to 
tender, too, for the Minister had said he was surprised that the Manager had 
not done so. The only way to make their opponent feel that he had an 
arduous task before him was for the shareholders now to give the Directors 
their support by unanimously passing a resolution authorizing the Board 
to enforce, by all legal means, their just and proper claims upon the 
Government. The largest claim would not be paid out of the pockets of 
the Government at all—it was to be paid by the tenderer. The resolution 
he would submit, if unanimously affirmed by the shareholders, would enable 
the Directors, with a clear and unmistakeable voice, to urge the claims 
of the Company as far as the law would allow them. Even if they could 
not succeed in getting the business again, they would secure to the share- 
holders a handsome return for their outlay, and for the patience with 
which they had for so long submitted, he might almost say to the vagaries 
of the authorities in Rio, in inviting tenders, then shifting the time, and 
soon. He concluded by moving a long resolution, expressing “ great and 
just” indignation at the conduct of the former Brazilian Ministers towards 
the Company, authorizing the Directors to take various measures to 
enforce the claims of the Company, &c. 

Mr. J. H. James seconded the motion; and, in doing so, referred to the 
success which the ee had enjoyed in the past, which he said had 
been partly owing to the unanimity which had always prevailed at the 
Board. They had never had any differences on any question of principle. 
When they discussed the question of the amount of their tender, he con- 
fessed that he was rather inclined to think that they were going to the 
very verge of concession in deciding on the figure arrived at; but still he 
was satisfied that if they could secure the business on the basis of this 
tender, they would be able to do justice to the shareholders. The Directors 
and their immediate families—not including their friends—held one-ninth 
of the capital of the Company. The Government had, of course, a perfect 
right to invite tenders, which they did in 1878. Mr. Bartlett James was 
then sent out by them to be ready. Not a single tender was sent in, how- 
ever. By the hght of after events—but, of course, it was easy to be wise 
after the event—it would have been better had they insisted, in 1879, on 
the expiration of the original contract, on taking their property out of 
Brazil, instead of making a provisional contract. On this side they would 
have supposed that it was the duty of the Ministers to carry this provisional 
contract through the Legislature ; but they did not take any trouble. They 

id not submit it to the Legislature for two years ; and in the fourth year 
they calmly turned the Company adrift. He could not say that the 
Manager was wrong at all in reverting then to the old price by the 1851 
contract. They either had a contract or none at all; and the rejected 
contract was described as null and void. It might perhaps have been 
better had the Manager waited for three months, in order that his pro- 
position might be confirmed from London. He could not, however, blame 
the Manager for saying, ‘‘ You have rejected our contract of 1879; and we 
must now go back to the price under the 1851 contract.” He had great 
pleasure in seconding the motion, and expressed the hope that the share- 
holders would give the Board their full support. 

Considerable discussion followed, entirely with reference to the wording 
of the resolution. The substance of the motion was fully assented to; and 
one or two of the speakers expressed their entire approval of it. The 
general feeling of the meeting, however, was that the language used was 
too strong, and that if the resolution were passed as it stood it might 
injure rather than — the object in view. Eventually, having undergone 
modification, the resolution was passed as follows, with two dissentients : 
3, That this meeting hereby disapprove the conduct of those former 
eer authorities who, while failing to carry the new contract of 1879 

rough the Brazilian Legislature, have insisted that the Company should 





remain bound by its terms, so far as they were unfavourable, but not the 
reverse, and did not purchase the Company’s works in pursuance of the 
terms of the original concession, nor allow this concession to continue. 
That the meeting approve the conduct of the Board in all these negotia- 
tions up to this time, and authorize and request the Board to take all 
necessary steps (by appealing to the never-failing sense of justice of the 
Council of State, or to the Emperor in Council, or by taking proceedings 
before the proper tribunal) to obtain what is really manifestly just to the 
Company—namely, the purchase of its works, plant, &c., according to the 
terms of the original and now only binding concession ; and in the mean- 
time, as from the expiration of that concession, the payment of the rates 
for gas and the immunity from Customs’ dues secured by it to the 
Company.” 
The proceedings then terminated. 





BIRMINGHAM CORPORATION GAS SUPPLY. 
Tue APPROPRIATION oF Gas PRoFiTs IN RELIer or THE RaTEs. 

At a Special Meeting of the Birmingham Town Council held last Tues- 
day—the Mayor (Alderman Cook) in the chair—the report of the Gas Com- 
mittee (a summary of which appeared in the Journax for the 10th ult.), 
which contained a proposition that a sum of £3327 should be expended out 
of the profits on the gas undertaking, for providing a connecting gallery 
between the new Art Galleries and the upper corridor of the Council 
House, was presented. 

Mr. Potuack moved the adoption of the report, with the exception of 
that portion of it referring to the connecting gallery. 

Mr. Lawson Tarr seconded the motion, 

Alderman WILLIAMs moved by way of amendment an addendum to the 
motion, as follows:—‘ And that the Gas Committee be requested to 
prepare and present their annual accounts in future before the day on 
which the estimates come before the Council for consideration.” He 
remarked that a good deal had lately been said about the hardships 
under which the ratepayers were suffering ; and it was in their interests 
that he wished to make a few observations. Those who encouraged 
the outcry that was now being uttered about the rates—an outery with 
which all the members of the Council had the greatest sympathy—should 
remember what the real circumstances of the case were, and should not 
lend themselves for a moment to the circulation of misleading statements. 
He supposed that it would surprise some of the members of the Council to 
be reminded of what the Gas Committee and the Water Committee had 
done since 1880 in relief really of the pockets of the ratepayers. Since 1880 
the water charges in the borough (the charges applicable to the borough 
itself) and the outlying districts had benefited in an equivalent proportion 
—had been reduced to the value of £20,000 a year. In the same period 
(and here again the outlying districts had benefited in their proper degree) 
the Gas Committee had reduced their charges to the extent of £55,000 
per annum; so that the rates of the borough had by the action of the 
‘Water and the Gas Committees been reduced since 1880 by very nearly 1s. 
in the pound. When the outcry was raised against the proceedings of the 
Council, and an onus was said to be attached to the Council which did not 
properly belong to it, he besought the gentlemen who fomented the out- 
cry to remember these facts. The question was whether any further 
relief could be afforded; and he thought that the time had arrived when the 
Council should cast about to see whether such further relief were not possible. 
He deliberately stated his own opinion when he said that, while he had the 
greatest possible sympathy with the past operations of the Gas Committee, 
he thought that the time was coming—in the opinion of some members of the 
Council it had already come—when in relation to the payment of their debt 
they ought to stay their hand. The ratepayers were contributing at the 
present time at the rate of £20,000 a year to the improvement scheme. 

n 1888 the income of the scheme—he only mentioned this incidentally— 
would be £19,800 a year; and when the scheme was thoroughly and fully 
launched, the income to be derived from it would probably be £50,000 a 
year—certainly it would be £45,000 a year. The scheme amounted to 
this: The ratepayers of to-day were expending £20,000 a year for the 
purpose of making a free gift 60 years hence of £45,000 a year to the rate- 
payers of that day. It was a very nice sort of thing to do; but, in times 
like these, they had to see whether they could afford it. The time had 
come when they could not afford to do so much for the improvement 
scheme, and at the same time do so much for the estimates of the 
Gas Committee. Up to Dec. 31, 1883, the Committee had provided out of 
income, and for the purpose of a sinking fund, no less than £180,000; 
whereas the Legislature required them to lay aside in a similar term only 
£12,815. He did not think the Committee had done wrong. The point he 
raised was, Were they now to go on at the same rate, making a free gift to 
the ratepayers who should come after them? They were accustomed to 
look at the gas debt as being represented by the outstanding capital now 
charged against the gas undertaking ; but this was scarcely a fair way of 
looking at it. This sum was £2,282,000. If years hence they made a 
present of an income-producing concern to a certain body of people, 
they represented to them not only the income of the concern, but 
its capital value also. He would take a very moderate computa- 
tion. He was told on high authority that the intrinsic value of the 
land, the freehold belonging to the gas undertaking, all its plant 
and buildings, was probably not very far short of £1,000,000. But 
he would take it at £700,000. It was clear that when they paid off 
the gas debt they must deal with the debt minus the gas assets. Sup- 
posing they added to the value of these assets the sinking fund and the 
reserve fund of £50,000, they brought the debt—the liability on capital 
account—down by a legitimate —— to £1,282,000. If they went on 
paying into the gas sinking fund at the same rate at which they were 
paying into it now, they would discharge the whole obligation on the 
capital account in 24 years. He did not think that the Council had under- 
stood that they were really burdening themselves to-day in order to make 
a free present to the ratepayers 20 years hence of the whole of the gas 
undertaking, with its great revenues ; because, whether or not gas con- 
tinued to be used for lighting, the distillation of coal for heating purposes 
was almost certain to be in operation, as far as they could mow. ¥ see, in 
the future, and certainly as far as the term for which the gas debt would 
continue. If they were to pay in £10,000 instead of £30,000 per annum— 
that was to say, if they took to the credit of the rates £20,000 more than 
they now took—they would discharge the real outstanding gas debt, 
adjusted, as he had shown, not in 80 or 85 years (the term which the 
Act gave) but in 46 years. Then, he said, had not the time arrived when 
the Gas Cemmittee ought to consider whether an arrangement under 
which the term for which the gas loan was borrowed would be practically 
reduced by one-half, was not sufficient for the present time, seeing that 
the ratepayers also have to provide £20,000 a year for the improvement 
scheme ? When the time came for the improvement scheme to pay its way 
and to cease to put its hand into the pockets of the ratepayers for £20,000 
a year, then he thought the Gas Committee might very fairly revert 
to the principle on which they were now acting, and which had landed 
them with such an enormous excess of sinking fund over what the 
Act of Parliament required. In making this suggestion, he was really 
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only asking the Gas Committee to follow the example of other great Cor- 
porations. Manchester took something like £54,000 a year from its gas 
profits in aid of the rates; and he was told by a prominent member of 
that Corporation that the principal upon which they acted was that, 
though they had power under their Improvement Act to make an im- 
provement rate, yet they never had fens 3 this rate, because they annually 
took sufficient from the’gas profits to render the rate unnecessary. He 
was not asking the Committee to do as was done by Manchester, which 
consciously and avowedly kept up the price of gas in order that they 
might make a profit, and put it to the credit of the rates. In the city of 
Manchester the price of gas was 2s. 8d. per 1000 cubic feet, and outside 
customers were charged 3s. 4d.—a principle which they had never been 
able to adopt in Birmingham. The average price in Birmingham, after 
the discount had been taken off, was 2s. 1d.; so that, so far from inflicting 
any undue burden upon the gas consumers, they were supplying them 
with gas cheaper than any other Corporation in the kingdom supplied it, 
with the single exception, he heliovel, of Leeds, and Leeds was right in 
the middle of a coal-field producing gas coal. (Alderman Harr: And 
they charge meter-rents.) He respectfully submitted that the time had 
come when the Council, who were not the masters of the ratepayers, but 
their servants, must yield to the cry which they had uttered, and must 
for the future appropriate a larger portion of the gas profits to the 
interests of the existing generation. 

Alderman Avery seconded the motion. 

Alderman Kenrick appealed to Alderman Williams to withdraw his 
amendment without withdrawing his argument, which he did not wish to 
impugn. He was also of opinion that in taking the two concerns, the 
improvement and the gas undertakings, they were bound to bracket them 
in a certain sense together. Fora time they were able to carry out the 
improvement scheme by the assistance of the Gas Committee, who contri- 
buted a sum annually to the improvement rate. But the time would come 
when an income would be derived from the Improvement Committee; and 
in 60 years the Birmingham Corporation would probably be one of the 
wealthiest in the kingdom. The Gas Committee submitted its annual 
report at the earliest date possible; and therefore if the Council wished to 
have before it the report of that Committee, then the Finance Committee 
must postpone their financial statement and the making of the rates until 
after the accounts were submitted. The matter rested entirely with the 
TVinance Committee. 

Mr. Lawson Tart expressed a hope that the amendment would not be 
withdrawn ; and said he believed the object of Alderman Williams would 
be gained if an understanding were given that the £25,000 contributed 
every year to the rates would be very materially increased. 

After some discussion, F 

Mr. Pouuack replied. He said that, in principle, he had nothing to urge 
against the amendment if Alderman Williams would postpone the estimates 
until after the Gas Committee had presented their annual report. He 
thought Alderman Williams’s speech would have been much more to the 
point if it had been made in March last, when he (the speaker) presented 
the annual report of the Gas Committee to the Council. On that occasion 
he expressed the desire of the Gas Committee to contribute a much larger 
sum to the rates than they had done hitherto. 

The amendment was carried, and the report was then approved. 





HEYWOOD CORPORATION GAS AND WATER SUPPLY. 

From a report which has just been prepared by the Manager of the 
Heywood Corporation Gas-Works (Mr. R. Smith, C.E.), it appears that 
the total quantity of gas supplied to private consumers during the year 
ending March 25, 1884, was 52,387,980 cubic feet; and that for private 
lighting, 3,986,487 cubic feet—total, 56,374,467 cubic feet.. The figures for 
the previous year were :—Private consumers, 53,759,800 cubic feet; public 
lighting, 4,629,130 cubic feet—total, 58,388,930 cubic feet. There was, 
therefore, a decrease in the private consumption of 1,371,820 cubic feet; 
and in the public lighting of 642,643 cubic feet—total, 2,014,463 cubic feet. 
The number of meters and public lamps in use in 1883 was 4434 and 690 
respectively ; the numbers for 1884 being 4438 and 695. There was a 
decrease of £465 14s. 11d. in the gas-rental in the twelve months reported 
upon ; as well as a reduction in the amount realized by the sale of ammo- 
niacal liquor. On the other hand, the receipts from tar had increased by 
£363 14s., as compared with the year ending March 25, 1883. The repair 
and maintenance of works cost £543 15s. more than in the preceding year. 
The expenditure on buildings and works decreased by £949 14s.; partly 
due to a portion of the sums expended on new buildings, extensions, and 
renewals being charged to revenue. Rents, rates, and taxes increased by 
£137. In conclusion, the Manager reported that the works and plant had 
been greatly improved since his last yearly report, and would not only 
compare favourably with any in the district, but also become a source of 
large — 

In the statement of accounts accompanying the Manager’s report the gas- 
works are valued at £69,240 16s. 24d.; the additional works constructed 
during the year being set down at £689 11s. 9d. The net amount received 
for gas sold during the twelve months is £10,606 6s. 4d.; and the dis- 
counts allowed to consumers are equal to £3493 12s. 6d. The residual 
products realized £2836 15s. 7d. Under the head ef expenditure, a sum of 
£6655 1s. 2d. is charged for gas manufacture; £4240 7s. 5d. being paid for 
coals and cannel: Tor the distribution of gas, the charges amount to 
£373 19s. 3d.; and the management expenses come to £325 7s. 3d. out of 
the total revenue. The annuities (on £30,000) absorb £2433 8s. 8d.; and 
interest on loans (£29,486 5s. 4d.) £1142 8s. 6d. In accordance with the 
Act of last session, a sum of £25 14s, 5d. is set apart asa first instalment 
for the redemption of the loans, and a further sum of £153 for the 
In the year there was paid on account of 


redemption of the annuities, 
the works in rents, rates, and taxes the sum of £1074 8s. 4d. The net 
profit, after paying all expenses, is £1116 1s. 6d. 

The accounts of the Water Department (Mr. J. Diggle, F.G.S., Engineer) 
for the year ending March 25 last, show a loss during the six months 


ending Sept. 29, 1883, of £2646 9s. This loss having accrued prior to the 
Heywood Corporation Act, 1883, coming into force, it will have to be met 
out of the district rate. Between Sept. 29 and March 25 last the total loss 
upon the works amounted to £883 1s. 11d. The reduction of the loss is due 
to the increased rentals for water paid since the new Act came into force. 
One half of the £883 1s. 11d. will fall upon the rates of the borough, unless 
otherwise provided for; and the other half will be provided by further 
increasing the water-rentals to consumers outside the borough. 





At the meeting of the Metropolitan Board of Works last Friday week, a 
letter from Mr. J. Stroulger and Mr. C. von Hagen—transmitting resolu- 
tions, passed at a meeting of the gas consumers, calling attention to the 
increase in the charge for and the high pressure of the gas supplied in the 
district of Chelsea and St. George, Hanover Square, and requesting the 
Board to urge upon the Board of Trade the necessity for measures being 
taken to reduce the high pressure of the existing gas supply in that 
district—was referred to the Special Purposes Committee for consideration 
and report. 
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EXHIBITION OF GAS APPARATUS AT OLDBURY. 


As briefly recorded in the Journat last week, the Gas Committee of the | i 


Oldbury Local Board held an exhibition of gas cooking and heating apyjj. | 
ances in the Public Hall, during the week ending on the 2lst ult. Thy 
whole of the arrangements were entrusted to Mr. F. J. North, the Ga § 
Engineer to the Local Board; and the result was a very tasteful anj 
effective display of apparatus. 
exhibitors of cooking and heating stoves, gas-fittings, &c.; and in th J 
centre of the hall they showed a collection of the colouring matters pro. 
duced from the residuals of gas manufacture, side by side with samples of 
the raw material. Other exhibits of gas-stoves, burners, meters, lantern; 
baths, engines, &c., were contributed by some of the well-known firms: 
so that the inhabitants of Oldbury were afforded a good opportunity of 
making themselves familiar with the latest improvements in the varioy 
appliances used for the utilization of gas for domestic as well as illy. 
minating purposes, 3 











The opening ceremony was performed by Mr. B. T. SapLeR (Chairman of ay 


the Local Board) who, in the course of a few introductory remarks, expressed 
the pleasure it gave him to show his appreciation of what the Local Boarj 
were doing for the town, by coming there to open the exhibition in conneg. 
tion with an undertaking in which he considered he had been a principal § 
mover in the years that were.past. The manufacture of gas was, he said, J 
agreat undertaking ; and, notwithstanding what some croakers had said, it 
was in no danger of being superseded by the introduction of electricity, 
There was no doubt that gas would always be used; but, even supposing 
it should ever be superseded as a lighting agent; the residual products 


were now of so much importance that gas would still have to be made, J 


He believed the Committee would bear him out that the residuals bore the 
whole of the expenses of the coal in making the gas at the Oldbury works, 


The Gas Committee were themselvya J 
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In 1876 he stated that the ratepayers would benefit by the gas under. 7% 


taking by something like £500 per annum after the payment of expenses, 


This statement was contradicted by a great many gentlemen, who said not 7 
only that it would not produce this amount per year, but would ruin the 7 


town, and that he would have the credit of inaugurating a scheme which 7 
would eventually bring Oldbury to bankruptcy. 
ship of the Board, he had only succeeded in verifying his statement, he 
had done something; and he might say, on the best authority, that not | 
only had the statement been fully borne out, but they now had gas-works 
which would yield them double the amount named—viz., £1000 per 
annum—if they were properly managed. 
to the exhibition. 


If, during his chairman. 


He concluded by wishing success FF 


One of the local papers, referring to the exhibition, remarks that the © 
# 


Gas Committee deserve the thanks of the inhabitants of Oldbury for the 
opportunity they have afforded them of seeing the latest novelties in gas 
appliances, as, by so doing, many persons have been disabused of their 


prejudices against the cooking of food by gas, and have been led to adopt 


burners and chandeliers more fitted for the proper utilization of gas than: 
those at present generally employed. 


A VISIT TO THE YORK GAS-WORKS. 

By the kind permission of Mr. Charles Sellers, the Secretary and 
Manager of the York United Gaslight Company, a large number of the 
members of the York Church Institute paid a visit to the works on the 
25th ult., to witness the processes employed in gas making. Mr. J. H. 
Hill, by means of carefully-drawn diagrams, explained the various pro- 
cesses ; and his remarks were practically illustrated by Mr. J. Burdett, the 
foreman of the retort-house. After exhibiting a 4 oz. cube of coal, and 
explaining that from this about 3 oz. of coke, 4 oz. (or 1 cubic foot) of gas, 
and nearly 3 oz. of tar and ammoniacal liquor were obtained in actual 
working, Mr. Hill proceeded to describe the different parts of the works, 
To do this in a popular and interesting manner, he likened the whole 
works to an animal. He very humorously pointed out the analogies 
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between the retorts, with their mouthpieces, to the alimentary canal; 7 


the condenser, to the liver; the exhauster, to the heart; the scrubbers and 
tar well, to the kidneys, &c.; the purifiers, to the lungs ; and the gasholder, 
to the muscles and fat; concluding the similitude by resembling the 
station meter to the countenance of the creature. 
pleased with their visit; expressing their surprise at the intricate and 
ingenious structures employed, and the care and attention bestowed upon 
the manufacture of so necessary and useful an article as gas. 


AUSTRALIAN CANNEL COAL FOR GAS MAKING. 

Mr. Rooke Pennington, of Bolton, writes as follows upon the subject of 
Australian cannel coal :— Some doubt appears to exist as to the nature of 
the Australian ‘ mineral’ said to have been recently delivered in Liverpool 
for use in gas making. The nature of this mineral is perfectly well known 
to geologists. 
cannel; that is, the mineral from which Mr. Young and others made a 
very large profit by distilling paraffin oil. I have a considerable quantity 
of the Australian cannel in my possession, which came to me in the follow- 
ing way :—In the year 1875 an agent of certain people of means in Sydney 
(N.S.W.) arrived in Manchester with a letter of introduction to the late 
Dr. Angus Smith. Dr. Smith referred him tome. The agent’s object was 
to effect a sale of some property about 80 miles inland from Sydney, which 
was said to contain a most valuable deposit of this mineral. Reports con- 
firming the extent, thickness, and value of the seam were brought by the 
agent from persons holding high positions in the colony. Upon being 
asked to endeavour to form a company to purchase this property and work 
it partly for gas making purposes, but mainly for distilling the oils, 
paraffin, wax, and residual products from it, I replied that before any one 
in this country would invest money it would be necessary to have & 
thorough examination of the place by an English geologist of some posi- 
tion, upon whom capitalists in this country could rely. A sum of money 
was thereupon paid to me to enable me to engage the services of sucha 
person ; and I arranged with Professor Boyd Dawkins to go out to New 
South Wales to examine the property. His report was that, although the 
mineral existed there, it was uot in the quantity stated, and that there 
were so many other deposits in the vicinity which were better situated, so 
far as access was concerned, that this particular property was not worth 
what was asked for it; although as to the value of the mineral, taken at so 
much per ton, there could be no doubt. The project accordingly fell through. 
Now, as to the character of the mineral. It is not a ‘shale;’ but it is not 
ordinary coal or ordinary cannel. It is extremely tough, makes a peculiar 
brown mark when anything is scratched with it, and splits with what is 
known as a conchoidal fracture. At the same time its name is fixed by 
its similarity to the Boghead cannel, so well known both to all persons 
interested in gas or oil making and to geologists. If any confirmation is 
needed, the term ‘cannel’ was also applied to it by Professor Dawkins, 
and also by Dr. Angus Smith in his letters to me. In confirming certain 
observations made by Mr. M‘Iver, who was formerly Chemist-in-chief to 
Young’s Paraffin Oil Company, he (Dr. Angus Smith) says, speaking of the 
specimens before him: ‘ The cannel of Sydney is known to have the rich- 
ness spoken of.’ Independently of the two scientific men I have named, 
the nature of these Sydney cannels has long since been ascertained by one 





The party were highly © 
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It is practically what is known in this country as Boghead 
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RY, ‘¢ st eminent geologists of this generation—the Rev. W. B. Clarke 
ittee of the | dew an by Pocus Liversidge. I cannot lay my hand upon the report 
ating appli. | ayhich gives the average gas-producing uality of this cannel ; but there is 
t ult. The o doubt that it is most extraordinarily rich, and vastly surpasses any- 
th, the Ga | hing now existing in this country beyond whatever small quantities of 
usteful anj Boghead cannel may yet remain. This Australian cannel has been found 
themselye > be so plentiful that with the development of the colony its price has 
and in the eclined. This, no doubt, accounts for its shipment to Liverpool. Some 
atters pro. vas shipped many years ago to London; but the price then was not 


emunerative. What its value would be if it existed in Great Britain in 


samples of 
ny quantity is shown by the fact that some years ago £80,000 was offered 


8, lanterns 





own firms: or 10 acres of it in the Torbane district, under which the thickness varied 
ortunity of from 1 inch to 30 inches.” 

he various 

ell as illu. 


THE ROCHDALE CORPORATION BILL. 
This Bill (which, it may be remembered, proposes to increase the charge 


hairman of | , - a 

xpressed ter supplied in the borough and the outlying districts) recently came 
coal Dead before 2 Se say Committee of the House of Lords. When the Bill was 
in connec. pefore the House of Commons Committee, it was opposed by the whole of 


he Local Boards interested; but an agreement was come to that the 


a he an Jorporation might charge for water a maximum price of 123 per cent. on 
ad said, it he rental in all the outlying districts. Against this arrangement the 


Tittleborough Local Board petitioned the Upper House; and the Com- 


lectricity. - - 
ei mittee decided to limit the charge in their case to that at present existing 


 peelae viz., 10 per cent. This was done notwithstanding the fact that four out 

be made of the five Local Boards who opposed the Bill in the Commons had agreed 
is bore the & o the proposals of the Corporation ; the only ey body representing 
ary works but a fraction of the district. ‘“‘ The decision,” says a local paper, “ is one 


hat cannot be explained on any ground of consistency. In no sense does 
"Littleborough hold any favoured position which should entitle it to better 
erms than the other outside districts. In some respects, indeed, it is the 
everse. The case aptly illustrates the glorious uncertainty of appeals to 
he double tribunal of the Commons and the Lords Committees. The 


hairmes monetary loss to the Corporation by the failure of the Bill, so far as Little- 
‘ment, he | mgborough is concerned, will not be oy a er 4 not much more than 
that not | £200 a year; but the Corporation will be placed in an awkward position. 
vas-works i he Council will have to consider whether they will take advantage of the 
[1000 per | aampowers which they have gained in respect to the other outside districts. 


Vill it be right to insist upon the maximum rate being paid by those who 
ll along have met the Corporation in a very fair spirit ; while the authority 
hat has persevered in its opposition has better terms accorded to it? Or, 


ig success 








| 7 o "Pputting the question of right and fairness aside, would it be wise to 
es in gas iam exasperate one set of customers by favouring others in no way differently 
1 of their | seeircumstanced? We are inclined to think that, at all events for the pre- 
| to adopt > sent, it will not be politic to = into force the extra percentage powers 
gas than: which the Billconfers upon the Corporation. The only hope of the Water 
Department approaching the point of paying its own way is by an increase 
in the number of consumers ; and anything which might have the effect of 
hindering this by engendering a feeling of bitterness is to be deprecated.” 
tary and we = 
r of the PLYMOUTH CORPORATION WATER SUPPLY. 
s on the Tue Repair or THE Lear. 
r. J. H. At the Meeting of the Plymouth Town Council last Wednesday—the 
ous pro- Mayor (Mr. J. Greenway) in the chair—the present unsatisfactory con- 
‘dett, the dition of the leat from which the borough is supplied with water was 
oal, and brought under notice. 
t) of gas, Mr. LatiweR moved—“ That the Town Surveyor bring up a report of 
n actual the work that has been done in the repair of the Plymouth leat, the work 
> works, that has to be done, and when it is expected that the repairs will be com- 
e whole pleted.” He said it was to be regretted that a resolution so distinctly 
nalogies come to as that was which sanctioned the piping of the leat, should have 
y canal; been superseded by the one subsequentl opted by the Council, to the 
bers and effect that the laying of the pipes should be deferred; more especially as 
Sholder, | the piping was recommended by Mr. T. Hawksley. He did not, however, 
ing the |" wish to use condemnatory observations until they had heard from the 
2 highly ; Surveyor what had been done to the leat since this resolution was passed. 
ate and |) Letters had —— in the public Press as to the condition of their water 
ed upon supply; and he felt that, in a large community like theirs, it was a great 


scandal that the state of things described by gentlemen who had appended 
their names to their letters should be still in existence. Cattle had been 
seen in the water; and the numerous rat-holes in the leat constituted so 


bject of | many sources of leakage. At one point manure was constantly being 
ature of § carted over the stream; and their own Medical Officer had reported on 
iverpool | the pollution which necessarily took place. He (Mr. Latimer) wished to 
lknown | know what steps had been taken to remedy this. 

Joghead Mr. NicHoLson seconded the motion. 

made 8 Mr. Kine (Chairman of the Water Committee) said the funds at the 


disposal of the Council had been directed to 


reventing the leat being 
polluted. The reports of these pollutions whic 


uantity 
had apres had been 


follow- 


Sydney greatly exaggerated. With regard to the question of leakage he was some- 
he late what sceptical also; but there was no doubt a great difference between the 
lect was infall and the outfall, which to some extent might be traced to leakage. 
, which The difficulty of fixing upon any particular spot, and saying “ There we 
"ts COn- can expend £200 or £500 if necessary,” was almost insuperable ; and it 
‘by the [9 Would be impossible, unless they blocked the leat the whole way, to say 
1 being that they had entirely stopped the leakage. But let the Council bear in 
d work |) ™ind the quantity of water at present coming over the Head Weir. It had 
1e oils, not yet reached a minimum quantity; and if the present warm weather 
ny one continued for a month or two he had no doubt the amount would come 
have a fame Gown to 2 million gallons. What position would the town be in then? 
1e posi- They were going on increasing in population and in their demand for 
money water ; and suppose the whole quantity were brought to the town in a 
sucha | glass case, what would be the position of Plymouth? Nothing would 
o New & remedy the evil but the construction of a reservoir near the source of 
gh the 9) S"pply; and when this was done all their other difficulties would vanish 
tthere fe immediately, 

ted, so im Mr. Latimer suggested that all this was no answer to his question. 
worth Mr. Kine said the Water Committee were adopting means to prevent 
n at 80 any possibility of pollution; and they would spend £400 or £500 on this 
rough. work at certain spots. But if he were asked to say whether they contem- 
is not plated Spending such a sum of money as would be necessary to stop the 
culiar | aap | of leakage, this the Committee had not undertaken, nor could 
hat is & hey see their way to do it. He did not believe that all they could do in 
ed by & r _ direction would remedy the position in which they were now placed. 
ersons Hen, again, the manufacturers of Plymouth contributed something like 
‘ion is a year for the use of the water; and were they to be subject to the 
vkins, necessity of having their supply cut off? 

ertain Mr. STEVENS asked whether, if the resolution were passed, Mr. Latimer 
lief to | | Would not consider it desirable that the Surveyor should give his best 
ofthe | = #ttention in order to get the information required. 

» rich- = Latmer said he placed the resolution before the Town Clerk a 
amed, week ago, and he expected a written report would now have been brought 
yy one up by the Surveyor, 





The Mayor pointed out that Mr. Latimer’s motion was to ask for the 
survey, or to bring up a report. 

Mr. Browse did not agree with the remarks that had been uttered in 
reference to the pollution of the leat. He said he believed there was no 
great amount of pollution. He had recently noticed more water passing 
through the Plymouth leat, opposite Derriford Gate, than was passing 
through the Devonport leat at this spot; and he wanted to know why there 
should be a scarcity of water in Plymouth and not in Devonport. 

The Surveyor remarked that the length of the leat repaired per- 
manently to the present time was very nearly 24 miles. The Committee 
were now negotiating for a large work on Rebessush Down, which would 
cut off from the total length of the leat something like 1265 yards, so 
that there would remain approximately about 9 miles of leat to be re- 
paired. He thought this answered Mr. Latimer’s question. 

Mr. Latimer: Have you any definite time as to when this will be 
completed ? 

The Surveyor: I cannot speak as to time, because it is governed by the 
allowance made by the Committee. During this year the Committee will 
spend about £700 or £800 upon the work. 

Mr. Watts: What length will you do in the year? 

The Surveyor: About 500 yards, exclusive of the improvement on 
Roborough Down. 

Mr. Moon asked what expense had been incurred in avoiding pollution, 
pursuant to the resolution of the Council. 

The Surveyor: Ever since the Committee gave me instructions—which 
was about five or six weeks ago—I have had three or four men continually 
— on the work. The Sub-Committee went along the leat with me, 
and the work they pointed out is being carried out. 

In reply to further discussion, the Town CLERK read the resolution of 
the 20th of February, which was to the effect that the resolution previously 
passed to lay iron pipes from Roborough to Knackersknowle be deferred ; 
and that it was desirable that measures be taken forthwith to prevent the 
pollution of the leat between these points. 

In reply to other questions, the Surveyor said that, under instructions 
from the Committee, one day last week he gauged the leat very carefully. 
From the Head Weir to Knackersknowle there was a loss of about 1} 
million gallons. This loss was partly by consumption, which they were 
obliged to allow by Act of Parliament. Between Roborough Down and 
Knackersknowle there was a loss of about a million gallons; but, making 
allowance for supplies the Corporation were bound to give, the actual 
inevitable loss between these points amounted to about 800,000 gallons per 
day. In the course of a day or two they would be in this position—that 
the quantity of water entering the leat at the Head Weir would not be 
sufficient for the town, even if they had a pipe from the Head Weir to 
Knackersknowle ; so that there was something new to look forward to. 

After some further conversation, the subject dropped; Mr. Latimer 
intimating that he had no desire to press his resolution. 





LANCASTER CORPORATION WATER SUPPLY. 

At the Meeting of the Lancaster Corporation last Wednesday—the 
Mayor (Mr. S. J. Harris) in the chair—the minutes of the Water Com- 
mittee were presented, and gave rise to a discussion on the general 
condition of the water supply in the borough. 

Alderman Roper, in moving the confirmation of the minutes, said he 
had often been asked what were the requirements of the borough, in regard 
to the water supply, at the present time. Taking at 41,463 the population 
of the places they were sntcedeel to serve, they required 1,035,575 gallons 
per day, reckoning 25 gallons per head per day; but to this must be added 
the consumption for trade purposes, &c., in the town, which was estimated 
at 200,000 gallons per day. This would bring up the total daily con- 
sumption to 1,236,575 gallons. The consumption by meter was very 
variable. In Morecambe, on two days in August, 1882, it amounted to 
190,000 gallons per day ; while on Dec. 26 in the same year the consumption 
was only 40,000 gallons. This made a great difference in the quantities ; 
but the Committee were obliged to have the larger supply always ready, 
and what was not used had to be thrown down the sewers, as there was 
no storeage reservoir to receive it. They had been trying during the 
prevailing dry weather to ascertain the quantity of water they were 
obtaining; and that morning it was ascertained that the water received 
into the service reservoir and on higher levels during 24 hours amounted 
to 1,250,000 gallons; but of this quantity one-tenth was wasted by the 
water being allowed to run down the sewers through the overflow at the 
service reservoir. The actual quantity running to waste from 10 a.m. to 
6 p.m. was 125,920 gallons, which would have been utilized if they had 
had a’storeage reservoir. This was all lost tothem. Besides this, their 
springs had fallen off between May 23 and June 14 to the extent of 400,000 
gallons per day, and since the latter date they had decreased 100,000 
gallons ; making a total of 500,000 gallons. On the 14th of June they 
turned in 200,000 gallons (which was all they could take) at the source of 
the River Wyre, and this reduced the loss per day from the springs to 
800,000 gallons. In 1875, Mr. Mansergh, in his report, pe Pen Re that in 
times of drought the present springs would run down to 630,000 gallons, 
the new springs to 270,000 gallons, and Tarnbrook Wyre to 200,000 gallons ; 
which would make a total yield of 1,100,000 gallons per day. They were 
now receiving about 100,000 gallons per day more than Mr. Mansergh had 
calculated they would receive in dry weather. In 1852, Sir R. Rawlinson pro- 
posed that they should have a storeage reservoir on the top of Langthwaite. 

In 1876, Mr. Mansergh prepared bmg and estimates for a storeage reser- 
voir to hold 50 million gallons; and the cost, including land, was set down 
at £13,000. They bought the necessary land, and at the present time were 
not only redeeming the cost of the land, but also the cost of a reservoir, before 
a stone of it was laid. From this reservoir all the water stored was capable 
of being drawn off except to the extent of about 5 feet, and it would have a 
fall of about 20 feet into the Brow Top basin. Their Surveyor considered 
this was a favourable time for the work to be carried out, and it must also 
be borne in mind that their parliamentary powers for the completion of 
this reservoir would expire in 1886, after which time they could not spend 
money upon it under this particular Act. Their powers extended over ten 
years, and the reservoir was bound to be completed within this period, 
otherwise they would have to go to Parliament again for powers to borrow 
money for any such purpose. The sooner they began to move in the 
matter the better it would be for them. The scarcity of water had been 
felt at various times from 1852; and, as the population of Lancaster was 
increasing, the loss would be more severely felt on all future occasions of 
drought. If dry weather should continue for another fortnight, they 
would have to begin to see in what way to reduce the consumption. 

Mr. E. Storey seconded the motion. 

Mr. KitcHeEN said it appeared that they had sufficient water for their 
present requirements, but that a large quantity ran to waste; and it was 
the opinion of the Chairman of the Committee that they should have a 
storeage reservoir, so that they could have water when they wanted it. He 
did not infer that they had not enough water. 

— Roper: We should have plenty of water if it were properly 
stored. , 
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Mr. Kitcuen believed Alderman Roper told them they had to supply 
1,800,000 gallons per day. Some allusion had been made to Morecambe 
taking 190,000 gallons on one occasion and only 60,000 gallons on another ; 
but was not this in favour of the Lancaster Corporation, seeing that they 
charged upon the largest consumption ? 

Alderman Roper said he merely made use of the comparison with a view 
of showing that they should utilize their works to the utmost, so that they 
might take in other villages, and supply them if necessary. If they hada 
storeage reservoir, and stored their water, they would be able to supply 
more. The time might come when they would be obliged to limit the 
quantity for Morecambe. 

Mr. Storey believed Alderman Roper wanted to show that in dry 
seasons they would not have sufficient water coming into the town to meet 
requirements, and that they ought not to have water entering the town 
through the sewers. He was quite sure Alderman Roper was right in 
thinking that they ought not to leave themselves in pa 3 a position that 
if a dry season came they would find themselves short of water. With 
all their present appliances, they would not be able to get more than 
1 million gallons per day in dry weather; so that they would require 
300,000 gallons in the town more than they could obtain. Therefore he 
quite agreed that they should set to work and have the storeage reservoir 
constructed, so that they would be able to impound all the water which 
they now allowed to flow away to waste. 

Mr. Towers was of opinion that the water which had been said to over- 
flow and run down the sewers ought not to be lost sight of ; nor was it to 
be supposed that it did no good whatever. In his opinion it had answered 
avery good purpose, for it had kept the sewers in something like order. 
If this water did not flow into the sewers, they would have to take it from 
the regular supply. If they had a storeage reservoir away from the town 
it -was less likely to be polluted by smoke or anything else. It seemed to 
be quite necessary to construct a reservoir; but he thought it was a matter 
which might well be left with the Water Committee. 

- Alderman Roper having replied, the minutes were confirmed. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
- EprnsurGu, Saturday. 

Now that gas is extensively used for preparing the most delicate dishes, 
as well as adapted for the safest and most inexpensive motive power, it is 
curious, and not uninteresting, to look back upon the old Acts of Parlia- 
ment authorizing its introduction; the subtle and dangerous characteris- 
tics then supposed to be inherent in coal gas being evidently more feared 
in England than in Scotland. In 1818, the Sheftield and Liverpool Com- 
panies, like that of Edinburgh, obtained Acts for lighting the towns with 
gas; but, as I mentioned last week, the premier Scotch Company was left 
free to make its own regulations. Sheffield, however, was to be careful 
that there should be no possibility of leakage at the crossing of a water 
conduit, and so the cross-piece of the gas-main was to be not less than 
9 feet in length; while Liverpool was ordained to have the pipes made of 
“cast iron, wrought iron, or copper, and not of any other material,” and 
by the 60th section was ‘‘ bound to use the best coal that could be obtained 
in the town or neighbourhood for making the purest gas.” Edinburgh is 
unrestricted in this respect, and only’bound by the common law provisions 
against the creation of a nuisance or the pollution of water in which 
there is a private or public right. The Corporation of the city now 
obtains every fortnight, at the public expense, an analysis of the gas 
supplied by the Edinburgh and Edinburgh and Leith Companies re- 
spectively, under powers contained in the Municipal Act; but to what 
urpose it is done, except as a means of comparison for the curious, 
4 cannot understand, as the Corporation have no more control over 
the quality of the gas supplied to the community than they have 
over the cost or the dividend declared to the shareholders, including the 
Lord Provost himself. The Gas-Works Clauses Act, 1847, provides for 
the maintenance of a standard quality of gas, and (as to its purity) a 
test to prove its freedom from sulphuretted lrydrogen; while under the 
Burghs Gas Supply (Scotland) Act, 1876, section 57 enacts that “all the 
gas supplied by the commissioners shall be at least of such quality as to 
produce from a union jet or other burner proved by the Board of Trade, 
capable of consuming 5 cubic feet of gas per hour under a pressure equal 
to a column of water 5-10ths of an inch in height, a light equal in intensity 
to the light produced by 14 sperm candles of six to the pound, burning 120 
grains per hour.” Now, although our local supplies are not so regulated, 
it must be admitted that the quality of the product will compare favourably 
with any place; indeed, the above provision makes quite an abnormal 
standard for a country provided with cannels such as we have, and there 
is some reason for believing that in bygone times, when the cost was not 
according to the indications of the meter, but to the number of standard 
burners (against the alteration of which there was a statutory penalty), 
and ere yet the photometer had come into daily operation, the gas supplied 
to the citizens had an intensity equal to 40 candles. Of course, a very 
little went a long way; and meter inspectors may here find an explana- 
tion for elderly consumers wanting to know how it is that with the same 
number of burners, and gas at half the price it was 40 or 50 years ago, 
their accounts are just about the same in amount. A Scotch consumer 
going to England would have the riddle’solved; for, being supplied with a 
gas having only about half the illuminating power, he would burn double 
the quantity, and so. maintain something like a general average in light 
and cost. Underthe Edinburgh Gas Company’s Act of 1818 the capital was 
fixed at £100,000 in £25 shares, the whole sum to be raised in five years ; 
and the powers were not to be executed until £70,000 was subscribed. 
The Liverpool gas undertaking of the same year started with a capital of 
£50,000—a sum which the Edinburgh Company added to their subscribed 
capital by statutory powers obtained in 1829; this later Act, by the way, 
having provisions which may account for the separation of the two local 
Companies. There is limited liability ; and one of the sections states that 
the parties attending the general meetings “ shall pay their own expenses.” 
Section 32 of the 1818 Act provides for a contingency fund of £5000, or 
£10,000 if the Committee of Management see cause, the same to be made 
up by laying aside not less than one-tenth part of the yearly free profits ; 
‘and no dividend to a greater extent than 5 per cent. per annum shall be 
made of the profits to arise from the said undertaking,” until the part of 
the contingency fund expended has been replaced. The additional powers 
obtained by the Act of 1829 included some slight precautions, such as (in 
section 8), ‘‘gas-pipes shall be laid at the greatest practicable distance 
from the nearest part of any water-pipe ;” no other interest having been 
thought of in the establishing Act. But there is still ample liberty, such 
as in section 4:—“ And be it further enacted that it shall be in the power 
of the said Company to produce gas for the purposes of the said recited 
Act and this Act from any materials capable of producing the same.” So 
that, supposing the undertaking was that of paper making, there could not 
be greater scope. But the strangest provision is section 13 :—‘ And be it 
further enacted that until there be -another company incorporated by Act 
of Parliament or otherwise for the supply of the city and suburbs of 
_ Edinburgh, and places adjacent, with coal gas, the annual dividends of 











10 per cent. per annum on the amount actually paid-up of the stock w 
the said Company are authorized to raise; and whenever the revenue g 
the said Company shall, for the average of three years, yield such a guy 
as, after deducting all necessary and proper charges and expenses, gh 
leave a net sum more than sufficient for the payment of a yearly dividend y 
the above rate, then, and as often as the same shall happen, the Directo, | 
of the said Gaslight Company shall be bound to make such reductions q 
the rates levied by them, or of such of the said rates as may appear t 
them best entitled to such deductions, as will leave in the hang 
of the Company at least the annual revenue necessary for pay, 
ment of the said dividend.’ There is here a kind of centrifugal 
force which keeps, by legislative enactment, the two Companig 
apart, each revolving in its own orbit, and, whatever the “ eclipses” may 
be, never becoming s0 erratic as to coalesce and so introduce the restrictiy, 
clause and the policy in favour of consumers. Indeed, strange to say 
there is an express provision slipped into this 1829 statute against coal 
tion ; section 15 providing “ that it shall not be lawful for the Company a} 
any time hereafter to join or connect themselves to or with any other co] 
gaslight company, already incorporated or that may be incorporated, no 
purchase part of its property for the purpose of connection.” Under this 
Act of 1829, in order to see that the limitations as to profits were duly 
observed, the Master of the Merchant Company of Edinburgh and thy 
City Accountant were selected as the Auditors ; and, to show the spirit of 
publicity thought desirable in such a concern, they were ordained ty 
transmit a report of the Company’s affairs to the Lord Provost, Magistrates, 
and Council of the City of Edinburgh, and this, too, at the expense of the 
Company. As has been stated, the Company have got rid of this inquiry 
through the starting of an opposition undertaking by the Act 3 &1@ 
Geo. IV., cap. 12, being‘‘ An Act for Better Lighting the City of Edip. § 
burgh and the Town of Leith and Places Adjacent, and for other purpose 
relating thereto ;” incorporating the Edinburgh and Leith Gaslight Com. 
any,and providing for the disposal of the Leith Gaslight Company estab. 


the said Edinburgh Gaslight Company shall not exceed in any one yeu 
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ished by Act 3 Geo. IV., cap. 32, and for the dissolution of the last-namej Ki 
Company. By an Act 5 Geo. IV., cap. 77, powers were obtained for the the 
“better lighting of the city and suburbs of Edinburgh by oil gas; " 
but I do not propose to touch the bye-product of shale just now; th Cri 
Edinburgh Company, as I have shown, being at liberty to use “any ent 
material capable of producing gas.’ The Edinburgh undertaking hy Th 
undoubtedly been managed with much /inesse and discretion ; but ther be 
are signs of a popular reaction. Even at the late annual meeting ther illt 
occurred what, in newspaper parlance, would have been called “, mo 
scene ;” and it is only by freer treatment and franker control that the to 
position of the undertaking will be maintained, and the shareholdex pai 
as well as the public be satisfied and have confidence in the concern. , 
Another outbreak of fire has unfortunately occurred in the Niddrie the 
pits, and the supply of cannel coal from this source postponed indef. ter 
nitely. As will be remembered, one of the shafts caught fire on the chi 
24th of May last, when seven of the workmen lost their lives. It was) cer 
found necessary to close the whole of the workings, with a view to 81) 
smothering the fire. 3 Do 
A novel question as to water-rates was disposed of by the Sheriff in 7 ] 
Edinburgh on Wednesday. Ina small-debt action, the Edinburgh Sub 79% in 
scription Library sued the Water Trust for repayment of the amount paid 7 Sh 
as water-rate for the year ending the 15th of May last. The Library 9 fo 
claimed exemption under the Friendly Societies Act, in terms of which | 
they were registered, and by virtue of which they were relieved from 
School Board, parochial, and police rates. It was submitted, on behalf of 
the Trustees, that water was in the same position as gas, which, supposing 9 
it to be rated by the Corporation, would not be considered as an asses 
ment. The Sheriff decided in favour of the defenders; holding that th 79) p# 
rate was not really an assessment, but a specific charge for value receivel 7) £1 
The Water Trust is thus curiously shown to play the very successful game yy G 
of “‘ Heads I win, tails you lose ;” for in some of the high-rented shops in ces 
Princes Street a tap of water is impossible, and yet they have to pay the to 
rate that is not an assessment, without the value being received. ' dr 
At the annual general meeting of the Dunfermline Gas Company 1% as 
Wednesday—Mr. D. Russell presiding—a dividend of 33s. 3d. per share, o £1 
94 per cent., was declared. The total amount of gas consumed during the 9s 






year was 44,790,000 cubic feet—2,485,000 feet more than in the previouw 
year. The undertaking is thriving under the experienced management 
of Mr. Mackenzie. 

























































At the annual meeting of the Kelso Gas Company last Thursday,s7 7) = 
dividend of 10 per cent. on the original shares was declared. A recom 7) P! 
mendation that the price of gas should be reduced from 5s. to 4s. 7d. per o 


1000 cubic feet was also approved of. 

The accounts of the Dundee Water Commissioners for the year 1883-4 have 
been issued preparatory to the annual meeting which is to be held on the 
8rd of July. They show that the debt amounts to £432,250, while the 
borrowed money is £440,407. During the year there has been a falling of 
in the domestic rate ; the amount realized from this source being £17,64 
compared with £20,750 the previous year. The public rate shows a smal 
increase ; and the special rates still more so; the figures being £22,05i, 








against £21,279 at the corresponding date last year. ie pe 
_—_—_—_——— — om Wi 
(FROM OUR GLASGOW CORRESPONDENT.) ie 
Guascow, Saturday ; e 

Preparations for the next annual meeting of the North British Associs- : 
tion of Gas Managers, which is to be held in this city towards the endd " 
July, are now pretty well forward, thanks to the exertions of Mr. D ne 
Terrace, the zealous Secretary, and his colleagues in the governing body 7 Cc 
of the Association. I am not yet in a position to give a complete poy . 
gramme of the business that is to occupy the attention of the member; 7% = 
but mention may be made of one or two matters. The President, Mr.f. . 
T. Linton, is not unlikely to give some prominence, in his address, to the 7% pr 
application of heat-regeneration in firing gas-retorts—a subject on whic) 7 Pr 
he will be able to speak with some confidence from his own experience wit) % . 
the Siemens system in the Leith Gas-Wooks. The same subject will als £4 
be dealt with in a report which is to be submitted on behalf of the Com-/ th 
mittee of the Association. I understand that papers of some interest wil} fi , 
be read by Mr. J. M‘Gilchrist, of Dumbarton, and by Mr. Macpherson, (9% oF 


Kirkcaldy. In continuance of the practice of the last few years, th 
meeting will extend over two days; and it will doubtless be interesting 
many members of the Association to learn that on the second day of the 
meeting there will be an excursion to Aberfoyle, a place around which th ® 
‘“Wizard of the North” threw such a halo of romance in his novel ¢§ 
“Rob Roy.” Aberfoyle has now been connected with this great centred 9 
population and industrial activity by means of the “ iron road,” the distant 
being covered in a run of about an hour. d 
There is room for expecting that a somewhat disagreeable fact will hav 9% 
to be announced regarding gas leakage in the forthcoming annual report 7 
the Glasgow Corporation Gas Committee. For a number of years tht 
amount of the leakage went on decreasing from year to year with more“ 
less regularity. In the year 1871-72 the leakage was fully 21 per cent. 9 
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y one it was reduced to 15 per cent. in the year 1879-80, and 
tock w ic nee omen = rr next financial year, notwithstanding the intensity 
revenue of ot = continuance of the frost during the winter of that year. In 
uch @ guy ear ending May 31, 1883, it was reduced to 10°997 per cent. of 
mses, shall _ Potal make. But in the full conviction that such an amount 
dividend x “¥ going to waste as leakage was still much too great, effort 
2 Directoy » tee: on the part of the management were still being exerted, 
luctions oy _ the determination to make further reduction under this head, and 
appear ty th re was a feeling that the effort and care would be crowned with further 
the 5 ~ results, although in the course of the past year a certain amount of 
for | pay. ticism was entertained by some people that things would, at the end 
centrifuga] othe financial year, be found to be worse than better. “The best-laid 
Companieg ” hemes o’ mice and men gang aft agley,” is an old Scotch proverb, which 
pses ” may on this case has received another illustration, for the gas leakage has, I 
restrictiyy understand, risen during the past year in the Glasgow district to 11°7 per 
Be to say, cent. of the total make, and there is good reason for believing that the 
inst coal. increased leakage is due to the disturbance of the street mains through the 
om pany at operations involved in the construction of an underground railway which 
other coy] eto connect the College Station with the Glasgow and Dumbartonshire 
rated, nor Railway in the western portion of the city. Gas-mains of considerable 
Under this calibre have from time to time been found, in the line of the new railway, 
were duly blowing off very freely ; and it may ag come to be a question in the Law 
h and the Courts if the Railway Company or the contractors cannot be held liable 
1€ Spirit of ® for the loss sustained by the Glasgow Gas Commissioners in the extra gas 
rdained ty leakage of the past year. This loss has been entirely outside the control 
agistrates, of the Gas Commissioners’ servants. 
nse of the I understand that Mr. S. Stewart, Manager of the Greenock Gas-Works, 
is inquiry is now making decided progress towards the erection of a bench of retorts 
ict 3&4 on the Kliénne system. It is just possible, however, that the construc- 
y of Edin tional operations may not be y= for at least two months yet. 
r Purposes There will, in the first instance, be four ovens of 8 retorts each, or 
ight Com. 32 retorts in all. It is thought that, when these are quite ready for firing 


any estab. up, they will afford a tolerably fair test of the economical value of the 


ast-named Klénne regenerator furnaces. This is the first example in Scotland of 
°d. for the the adoption of the Klénne system. : ¢ 
oil gas; The lighthouse and fog-signalling works in course of erection on Ailsa 
now; the Craig—the solitary mountainous islet which, in a sense, guards the 
use “any entrance to the Firth of Clyde—are making rapid and solid progress. 
aking hay The works include gas-manufacturing plant, in which crude shale oil will 
but ther be the raw material; and the gas produced will be used both as the 
ting there illuminant in the lighthouse, and as the motive power for driving gas 
called “, motors to work the fog-horns. No fewer than five “Otto” engines are 
| that the to be fitted up for this purpose on the “ Craig”—four of them to work in 
ireholden pairs, and the fifth to be held in reserve in case of emergency. 

ern. The Glasgow pig iron market has been dull this week, and has steadily, 


> Niddrie or slowly, receded. Already the apparent improvement of a week or 









ed indef. ten days ago has passed away, and the former degree of depression again 
e on the) characterizes the market. ‘The reports from the various leading iron 
- Tt was centres continue to be of an unsatisfactory nature. There isa slight pres- 
View tof sure for some brands for shipment; but it is not of a nature to be lasting. 
Fi Down to 41s. 2d. cash was accepted yesterday afternoon. 

Sheriff in & Business in the coal trade continues to be fairly satisfactory, except that 
irgh Sub 7% in some districts it is not without difficulty that prices are maintained. 
ount paid | Shipping prices range from 6s. 3d. to 8s. 6d. per ton for the different sorts, 
, per ~~» io.b. at Glasgow; and from 5s. 3d. to 7s. 6d. per ton at the pits. 

of which Be 
ved from 5 

behalf of CURRENT SALES OF GAS PRODUCTS. 
supposing | LiveRpoot, June 28. 
Ln assess Sulphate of Ammonia.—The market continued firm during the early 
that the 9 part of the week; in fact, business was rumoured at £15, and even 
received 9) £15 2s. 6d. f.0.b. Hull. Since then, however, a sudden falling off of the 
sful game German demand, and a further depression in nitrate of soda, and thus a 
| shops in cessation of the impetus given from this quarter, has caused the market 


to assume a much easier tone, and a decline seems imminent. A serious 
drop may, however, not occur, if the parcels available continue to remain 
as restricted in quantity as they are at present. To-day’s quotation is 
£14 15s. to £14 17s. 6d. The value of nitrate of soda on spot has fallen to 
9s. 6d. per cwt.; and cargoes off coast are down to 9s, 3d. per cwt. 


MANCHESTER, June 28. 
The amount of sulphate of ammonia in the market is still relatively 








ursday,t 5 small, and for the last few weeks has been decidedly more in favour of the 
A recom | producer. Sales have been effected between £14 15s. and £15 f.o.b. Hull ; 
s. 7d. per | and, contrary to late experiences, the price of sulpkate has not followed 
> that of nitrate of soda, downwards. 

83-4 have 

' Je = At the monthly meeting of the Stoke Town Council last Thursday week, 
‘ lin : it was reported that the Gas Committee had handed over to the 
% £1758 borough fund an interim dividend amounting to £2500, which was most 
; al satisfactory. 

go Tuts (Tuesday) afternoon a deputation of townships and parishes, who 


will be affected by the Water-Works Rating Bill (which gives powers of 
rating to local authorities owning water-works outside their own district) 
will have an interview with Mr. George Russell, M.P., at the Local Govern- 
ment Board. A counter deputation of Municipal Corporations will have 
an interview on Friday. The Bill does not include Scotland; but it will 
be remembered that an effort is being made to render its provisions appli- 
cable to it. 

Tue Gas Supply or DvxkInFIELD, DENTON, AND Haucutron.—As from 


urday 
Associt- 
1e end ol 





toa al ig to-day (July 1), the dissolution of the Dukinfield and Denton Joint Gas 
lete pro jam Committee takes effect. Mr. Harrison Veevers continues Engineer and 
‘em bers; Ha Manager of the Dukinfield Local Board Gas-Works; and his son (Mr. 
t. Mr. Fm James M. Veevers) will be Manager of the new gas-works at Denton, the 
3, to the im property of the Denton and Haughton Local Boards. : 
yn whieh | Ratinc AppeaL aT RapcLirFE.—The Assessment Committee of the 
nce with ia Prestwich Union recently increased the assessment of the mains belonging 
will als| 9 % the Radcliffe and Pilkington Gas Company within the union from 
he Cou: Mam 4416 15s. to £782. Notice of appeal against the valuation was given by 
rest will) the Company, with the result that the amount has been reduced to the 
erson, of figure at which it previously stood. Mr. T. Newbigging, C.E., of Man- 
one. a chester, acted on behalf of the Company. 
asting t Tue Leeps Corporation Gas-Works Orricrats.—Last Thursday week 
y of the the Leeds Corporation Gas Committee, at their monthly meeting, again 
hich the considered what steps should be taken in view of the resignation of Mr. 
novel di Thomas May, who had been recommended by the Committee as Assistant 
entred) 9 =ngineer, but who has since received the more lucrative appointment of 
distance Manager at the Richmond Gas-Works. Ultimately it was resolved to 
>» Tecommend the Council to appoint a skilled Manager at the New Wortley 
ill haved works, who shall also be Assistant Engineer. 
eport d os THE SHEFFIELD Gas Company’s CHEMICAL WoRKS AT GRIMESTHORPE.— 
pars tht ie Complaints having been brought under the notice of the Sheffield Town 
more of Council of an alleged nuisance from the chemical works of the Sheffield 
KA Gas Company at Grimesthorpe, the matter was referred to the Health 


cent. di . - : ‘ - 
5 Committee, who nominated a Sub-Committee to report on the subject. 





Their report was presented at the meeting of the Committee last Thurs- 
day. The opinion expressed therein is that the nuisance complained of 
arises from the chemical works; and it was suggested that an application 
should be made to the Local Government Board to send down an Inspector 
to inquire into the operations at these works. The Committee adopted 
the report, and it will come before the Council for confirmation at their 
next meeting. 

PRESENTATION TO Mr. F. Dovcuty, or Marcate.—A very interesting 
event took ee on Monday last week, when the workmen employed by 
the Isle of Thanet Gas Company, at their annual dinner, presented the 
Manager, Mr. F. Doughty, with a handsome marble clock as a token of 
their esteem. The clock strikes the hours and half hours; and it bears 
a plate, with the following inscription :—‘ Presented to Mr. Frederick 
Doughty, Manager, by the employés of the Isle of Thanet Gas Company. 
June 23, 1884.” Mr. Doughty (who spoke with some feeling) thanked the 
men for the testimonial, and said it had so taken him by surprise that he 
was at a loss for words to express his feelings to them as he should wish ; 
but he should prize it beyond anything he had received, because it had 
come from his fellow-workmen. Mr. Doughty has been in the Company's 
service upwards of 45 years. 

THE QUALITY OF THE MANCHESTER WaterR.—The following is from a 
recent number of the (London) Globe newspaper:—“ The distinguished 
experts whose self-imposed mission it is to periodically frighten Londoners 
about the purity of the water they drink, have a fine field presented for 
their analytical labours at Manchester. A correspondent of a local paper 
describes, in detail, what came under his observation during a merely 
cursory examination of the water supply. Having discovered that it had 
a very offensive smell, he submitted a sample to certain improvised tests ; 
and he soon lighted on a find. This was ‘a quantity of small beads of 
— ’ left in the cloth through which the water had been strained. 

tncouraged by this success, he next filled a glass, and held it up to the 
light. ‘Considerable signs of life’ forthwith showed themselves; and 
the surface became covered with minute bubbles. . A lens being obtained, 
these bubbles were found to be ‘ all alive, oh!’ each containing a wriggling 
creature which scarcely rested for a moment. On the following day a 
further examination revealed the presence of a variety of other micro- 
scopic insects ; and ‘the whole mass of water was seen to be full of life 
even by the naked eye.’ “It appears, too, that large-sized newts occasion- 
ally turn up quite unexpectedly from the taps; one having lately blocked 
the way until discovered. We think that even the most savage critics of 
Thames water will acknowledge it to compare favourably with the 
Manchester supply.” 

DeatH oF Mr. H. Tomuison, or Camprripce.—We regret to have to 
announce the death, on the 23rd ult., of Mr. H. Tomlison, the Engineer 
and Manager of the Cambridge Water-Works Company. He had been in 
failing health for rather more than four years, and was in a very critical 
state a few weeks before his death. From this, however, he rallied; but 
succumbed to an outburst of pulmonary hemorrhage early on the morning 
of the above-named day. Mr. Tomlison had been connected with the 
Cambridge Water Company for 21 years; and had throughout this period 
rendered most valuable service in extending and perfecting the works of 
the Company. He was very young when appointed to take office. But the 
Directors foresaw (as time proved) that he was a man of great scientific 
acquirements and practical skill; and it is with profound regret they lose 
the assistance of so esteemed and valuable fan officer. His ability as 
Engineer and Manager of the Cambridge and Trowbridge Water Com- 
panies earned him the entire confidence of the Directors and others 
connected therewith, by whom he was held in the light of a personal 
friend. His engineering skill was, however, not confined solely to 
Cambridge alone. He devised and carried out the water-works at Trow- 
bridge, Melksham, Frome, and Devizes; and his was also the scheme for 
the Warminster Water-Works and the reconstruction of the Ely Water- 
Works. He was also the Engineer to the Frome Local Board sewerage 
scheme. Mr. Tomlison was only in his 40th year. 

Propos—eD MEMoRIAL TO THE Late Sm W. Sremens.—Last Thursday 
a meeting was held at the Institution of Civil Engineers, Great George 
Street, Westminster, to consider what steps should be taken to raise an 
engineers’ memorial to the late Sir William Siemens. Sir J. Bazalgette, 
President of the Institution, occupied the chair, and said that a general 
desire had been expressed among engineers that some memorial should be 
raised as a recognition of the great merits and important services rendered 
to engineering by Sir W. Siemens. It had been ascertained that it would 
be agreeable to the authorities of Westminster Abbey that a window should 
be erected in that building to the memory of the deceased. The cost of 
such a window might amount to between £700 and £800; and it was sug- 
gested that the subscriptions should be limited to one guinea each. It was 
resolved, on the motion of Sir C. H. Gregory, seconded by Mr. E. Woods, 
that it would be desirable to commemorate the distinguished character and 
attainments of the late Sir W. Siemens by erecting to his memory a 
window in Westminster Abbey; and that the subscriptions should be 
limited to one guinea, as suggested. An Executive Committee of three 
members from each of the five societies represented at the meeting, with 
Sir J. W. Bazalgette as Chairman, was appointed to carry out the object 
of the meeting. The Committee includes Sir F. Bramwell, Mr. I. L. Bell, 
Sir J. Whitworth, Sir W. Armstrong, Lord Ravensworth, Mr. J. D’A. 
Samuda, Sir E. Reed, Mr. B. Samuelson, M.P., the Duke of Devonshire, 
Sir H. Bessemer, Sir W. Thomson, and Sir F. Abel. Mr. J. Forrest, the 
Secretary of the Institution, was requested to undertake the duties of 
Honorary Secretary and Treasurer. 

CoMMENCEMENT OF SEWAGE WoRrKs FoR SHEFFIELD.—Last Wednesday 
the works about to be constructed by the Sheffield Corporation, at Black- 
burn Meadows, for treating the sewage of the borough, were commenced 
by the Chairman of the Sewage Committee (Mr. J. Merrill) cutting the 
first sod. The works have been designed by Mr. C. Gott, M.Inst.C.E.; 
and are estimated to cost £150,000. They will consist of a main building, 
265 feet long and 85 feet wide. It will be roofed over, and contain four 
subsiding tanks, each 42 feet long and 15 feet wide. There will also be 
rooms for slaking and mixing lime, engine and boiler rooms, and shops for 
repairs. After the solid particles of the sewage have been retained in the 
subsiding tanks, the fluid part will be mixed with a precipitant, and flow 
through conduits into open precipitation tanks, of which there will be 30, 
each capable of holding 45,000 gallons. After the precipitation has taken 
place, the water will be drawn off into aératers,-where oxidation will act 
upon the free lime contained in the water, and will then be filtered through 
filter-tanks, of which there are to be 60, filled with suitable filtering 
material. From the filters the effluent water will pass through an effluent 
channel and through the main outfall sewer into the Don. After the 
water has been drawn out of the 1 tanks the sludge will be run 
into two tanks, from which it will be pumped into open sludge ponds, of 
which there will be six, each about 100 feet long and 80 feet wide. Here 
the sludge will be left to dry, and afterwards removed for agricultural or 
other purposes by rail or canal, The area to be occupied by the main 
building and tanks is about 74 acres, and the total area of the land is about 
23 acres. The main building has to be completed at the end of the present 
year, and the whole of the works to be finished by Jan. 1, 1886. 
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THE QUALITY OF THE LONDON GAS SUPPLY 


[From returns to the Metropolitan Board of Works by Mr. W. J. Drsprn, F.1.C., F.C.S.] 
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SULPHURETTED HyproGcen.—None on any occasion. 
Note.—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. 
not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankme 


Thirty-two Medals at all ——------— 
the Great International Ex- 
hibitions have been awarded - 
to GWYNNE & CO. for 
Gas Exhausters, Engines, and 
Pumps. 
GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 











per hour, which are giving un- 
qualified satisfaction in work, 
and can be referred to. 











In use in all the Largest 
and most Modern Gas-Works ° 
in the World, and far surpass- 


ing any other construction of Machinery made, either 
as regards quality of materials,|workmanship, design, 


durability, work performed, and economy of fuel. 


Many of the so-called “‘ Improvements” and “ New” 
Exhausters recently introduced by other makers are 
arrangements long since discarded by GYWNNE & CO. 


as inferior in design, durability, and efficiency. 





ESSEX ST WORKS 
LONDON W.C. 


GWYNNE & C°f 
PATENTEES 








hand 
2, 000,0 


~ per hour. 


W.C., ENGLAND! 


Can be made on thea 
Patent principle, to pay 
Gas without the slightes 
oscillation or variation in 

4 Pressure. No other Make 
M can do this. ; 








| GWYNNE & CO. anf 
the largest Makers in th 
World of 
PEXHAUSTERS AND ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 


Orders for Engines % REGULATORS, PUMPS, &c., &c. 
‘and Exhausters now in 


Gwynne & Co.'s New Catalogu 
and Testimonials on Gas-exhaustin 
and other Machinery on application 
at the above Address. 


to pass about 
00 cubic feet 


aa 
GWYNNE & CO.’S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 





OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 


Street, Lonpon, E.C, 

ANDREW STEPHENSON begs to call 
attention to the above announcement, and requests 

that all communications intended for him be addressed 


to the Head Office. 
W ANTED, a re-engagement as 
ASSISTANT GAS ENGINEER, MANAGER, 
or CLERK of WORKS. Had considerable experience 
in the Construction and Management of Gas-Works. 
Understands the Preparation of Drawings, Quantities, 
Specifications, &c. No objection togo abroad. First- 
class testimonials and references. Age 84, and single. 
Address E. M., Ivy House, Colwick Road, NotrincHaM. 


T HE Directors of the Crawley Gas 
Company, Limited, wish to RECOMMEND a 
WORKING MANAGER, up to a make of from 8 to 4 
million per annum. 
Address Mr. T, Russet, Crawley, Sussex. 


Joun Wo. O’NeEr1, 
Managing Director. 














Ww ANTED, by the Advertisers—| 

Street, York Road, Wandsworth—either piecework or 
by the day. Many years at the Chartered Gas-Works, 
Westminster. Uniform heats guaranteed. One trial 
solicited. 


TO GAS ENGINEERS. 
WANteED, Retort Setting, at Home or 
Abroad. Will find Labour and Materials; or | 
will take Labour only. Uniform heat throughout the 
Setting guaranteed. Address JoserH IREDALE, 15, Auck- 
land Street, Vauxhall, Lonpon. N.B.—Settings with the 
Regenerative Furnaces, if required. 


TANTED, Retort Setters. Must be) 


first-class Workmen. 
Lonpon, 8.E. 


(ZENTLEMEN having influence with Gas 
and Water Companies, Municipal and Local 
Boards, are offered a Liberal Commission for further 
introducing an Article largely used by such Concerns. 
Address No. 1009, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


ANTED, a Second-hand Condenser, 
12 in. inlet, and about 6 or 7in. outlet, with good 
Cooling Surface. 
State particulars, as to size, condition, and price, to 
PETER SPENCE AND Sons, Goole Alum Works, GooLe. 





~ - - | 

SECOND-HAND SCRUBBER. } 

ANTED, the above at once. Must be 

in good condition, and about 3 ft. diameter, by 

20 ft. high. | 

Address No. 1063, care of Mr. King, 11, Bolt Court, | 
FLeet STREET, E.C, 





C. T. Laws and Sons, Retort Setters, 19, Ferrier | 


Apply, by letter, to J. and H. Rosvs, Lower Sydenham, | 


TO WATER-WORKS ENGINEERS. : 
HE Alnwick and Canongate Local | 


| Board of Health have under consideration the 7 
| question of securing an Additional Supply of Water for 
the district, and require the services of a duly qualified 
WATER-WORKS ENGINEER to examine the dis 
trict in conjunction with their own Surveyor, in order 
that an exhaustive report may be presented to the J 
Board. : 
No one need apply who has not been engaged o2 
similar works ; and applications should be accompanied 
by reference to work performed by the applicant, 
should state terms, and be sent not later than Satur 


day, the 19th day of July next, to the undersigned, who 3 


will supply any further information. 
Rost. MippLEMAs, 
Clerk to the said Board. 
Alnwick, June 23, 1884, 


|GIOR SALE—a Second-hand Square | 

STATION METER, capacity 8000 cubic feet per 

| hour, fitted with 8-in. Hydraulic Valves and Connections 

In good working order. To be removed to make room 
for a larger one. 

For price and particulars apply to W. and B. Cowas, 

Lonpon, MANCHESTER, or EDINBURGH. 





' GOR SALE—A 12-in. Dry Centre Valve | 
(Cockey’s patent and 
second hand. 
in perfect condition. 
new. 
Also a STATION METER to pass 20,000 cubic feet 
per hour. In good condition. Price very moderate. 
Also a Second-hand GASHOLDER, with 5 Columns 
27 ft.6 in. diameter, 10 ft. deep, crown plates new. 
And a Second-hand GOVERNOR, 4in. and 6 in, Com 
nections. Very cheap. 
Apply to Epwarp CockEy anp Sons, The Frome Irot 
Works, 


Price very moderate. Equal t0 





make) for 4 Purifiers, § 
It has been refaced and ground, andis 





July 8, 1884.] 
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e toa) ) LHE JOURNAL OF GAS LIGHTING, 
eration the 
Wes WATER SUPPLY, & SANITARY IMPROVEMENT, 
or, in ode TUESDAY, JULY 8, 1884. 
ted to the as 
— THE LAST METROPOLITAN GAS AMALGAMATION. 
ee > Txe last of the Metropolitan gas amalgamations was com- 
han Satur |e pleted, so far as the parties to the union are concerned, 
igned, wh WS during the past week, when the three Companies involved 
Sil held their extraordinary meetings, and unanimously approved 
ou’ GE the Scheme, the details of which will be found set out in 
Ha another column. The arrangement will probably be sanc- 
Square tioned by the Board of Trade, because there are no such 
ieee reasons for suspecting the possibility of a “ slip ’twixt the 
nake room “cup and the lip” as existed when it was a question of 
B. Cows, uniting the South Metropolitan and The Gaslight and Coke 
; Companies. A very few comments on the present proposal 
Val have appeared in the Metropolitan Press; and all, as usual, 
phen wide of the mark. It is an exclusively local affair; and the 
nd, andis yy Teasons which have operated to bring it about are not of the 
Equal t0 5 slightest general interest. Neither can it be said that the 
ubic feet fi scale of the financial and administrative procedure is so 
Columns fi large as,to draw general attention to them. The whole 
"cor fm DUSiness of the absorbed concerns is but a small percentage 
"~~ (of that of the amalgamating Company; and, so far as the 
me Iror FF local public are concerned, a welcome reduction of price and 


improvement of quality will be the principal evidence of the 


mst 





change. In consequence, moreover, of the smallness of the 
additional consumption, the retarding effect of the diminished 
rental in the new districts upon the proximate reduction of 
price in the old district will not be sensibly felt. After a 
while the beneficial effects will be more equally distributed 
—the small stations will disappear ; the service will be more 
symmetrical; and the rapid growth of consumption in the 
absorbed areas, which are full of promise, will reflect upon 
the fortunes of the United Company. 

The one feature of general interest in the Scheme is in 
respect of its dealings with the capitals of the two amalga- 
mated Companies. Of these the Woolwich Consumers’ 
Company is under the sliding scale, while the Woolwich 
Equitable Company is not. The arrangements in respect of 
the latter, therefore, were indicated by precedent ; but in the 
other case a precedent had to be created. This was, after all, 
not a very abstruse proceeding ; but the framers of the Scheme 
are to be congratulated on the aptness displayed in this 
matter, for this part of the arrangements is likely to be 
attentively regarded in future times. Briefly, then, the 
stock of both the Companies has been treated exactly alike, 
and is to be exchanged for “C” sliding-scale stock of the 
South Metropolitan Company—a 10 per cent. stock which 
participates in all the direct earnings of the Company for the 
future. The Woolwich Consumers’ Company, however, have 
been paying 13 per cent. dividends ; while the dividend they 
would receive on the “‘C’’ South Metropolitan stock is only 
124 per cent. There would thus be a loss of dividend 
amounting in the aggregate to £712 10s. per annum, which, 
although possible in the ordinary vicissitudes of trade, would 
not be willingly incurred by anybody as a feature of a volun- 
tary amalgamation. Consequently, it is proposed to make 
compensation for this loss, at the rate of 20 years’ purchase, 
by drawing upon the Company’s own savings in the form of 
reserve fund, insurance fund, and undivided profits in hand 
at the time of amalgamation. This, of course, practically 
converts the high sliding-scale dividend into a permanent 
property; which is just one of the debateable points in a 
Scheme of this nature. The compensation funds being the 
Company’s own, makes an important factor of the question 
in this case. If it had been a proposal for the amalgamating 
Company to pay this amount, by way of premium, to induce 
their new partners to accept the stock bearing a lower rate 
of dividend, there would have been many more objections to 
such a course. The provision might have run to the effect 
that the amalgamated Company should have their own 
savings. But the actual wording raises the issue in a more 
definite way; and this must accordingly have been the inten- 
tion. There is naturally no need to make any such provision 
for the other Company; but they get their unissued share 
capital, amounting to £21,000, called up during the current 
year, and allotted among the proprietors pro ratd in the usual 
manner. The unissued shares of the Woolwich Consumers’ 
Company, being already subject to the auction clauses, are to 
be issued (under the same conditions) as part of the “*C”’ 
stock of the United Company. 

Another effect of the amalgamation will be to change very 
materially the constitution of the directorate of the United 
Company. It is in contemplation to reduce the minimum 
number of Directors to seven; and several gentlemen will 
retire upon the usual terms. The Boards of the two amal- 
gamated Companies will, of course, disappear ; but the oppor- 
tunity will probably also be made use of for the retreat of a 
portion of the Board of the South Metropolitan Company. 
It would be premature to discuss the precise nature and 
extent of these changes; but they will probably be important. 
There are the usual provisions for the retirement of salaried 
and non-salaried officials, whether entitled to annuities or 
otherwise. The new conditions as to purity and illuminating 
power in the added districts are not to apply until the 
Company are in a position to supply the areas in question 
from their new station at East Greenwich. It is provided, 
however, that the exemption shall not exceed a period of two 
years from the commencement of the Scheme. It is also 
provided that the reduction of price from the 3s. per thousand 
cubic feet, now charged in the two Woolwich districts, may 
be deferred for six months. Beyond this there is nothing to 
be particularized in the proposals. 


ELECTRIC LIGHTING MEMORANDA. 
A wonperrvt article, headed “ Health and the Electric Light,” 
appears in last week's Engineering. The|general drift of the 
effusion may be understood from its title. It is, in reality, 
a hash-up of all the old analyses and statements about the 
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pollution of the air of living-rooms by gas and all other lights 
of combustion. These undoubted facts are interesting in their 
way ; but when collected without discrimination, and for the 
obvious purpose of showing that lights of combustion ought 
never to be used, the wooden logic of the figures has almost 
a contrary effect to what is intended. Statements of this 
kind, when over-insisted upon, recall the methods of Malthus, 
Jevons, and their like. It has been proved over and over 
again that, at the actual geometrical rate of progression, a 
time will come—if, indeed, it has not arrived—when there 
should not be standing-room on the earth for its population, 
and when the coal deposits of England ought to be exhausted. 
Against logic of this kind the human mind is apt to take 
refuge in stubborn incredulity. So it is with the alleged 
poisonous effects of gas and candles. We have been told 
repeatedly that people who use artificial lights of this order 
ought to be blinded and poisoned; but, as a matter of fact, 
they are not. It is, moreover, an anachronism to find an 
article of the kind in question published in the place of honour 
in a technical journal. There is nothing new either in the 
argument advanced against gas, or in the stated claims of 
the immaculate incandescent electric lamps which ought, as 
it is contended, to supersede the foul means of illumination 
which a misguided people persist in patronizing. Perhaps 
the people do so because they cannot get the “ artificial light 
‘‘ which is nearly all that could be wished.” What is the 
use of glorifying a method of lighting which is not placed 
within reach of the suffering populace? For the rest, the 
Engineering article is most clumsily written; being, in this 
respect, at the farthest distance from the art of Mr. Ruskin, 
of whom it is said that the nonsense he too often utters is 
more widely read than most men’s wisdom, because of the 
witching language in which he clothes it. 

The Engineer also comes out with a few remarks con- 
cerning electric lighting, a@ propos of the ‘ Healtheries.”’ 
Our contemporary confesses that ‘the course of events 
‘during the last few months in connection with electric 
‘lighting may be very easily stated.”” This is true enough, 
as anybody who has followed these ‘‘ Memoranda” may well 
agree. ‘‘In incandescent lighting, no important improve- 
‘‘ment of any kind has been introduced.” It is believed, 
however, by the same authority, that. are lighting has 
improved, mainly in consequence of the improved quality of 
the carbons now in the market. It is admitted that much 
remains to be done in this respect to prevent flickering and 
noise, which are regarded as the gravest defects—especially 
the former; for it is naively stated that ‘‘ variations in the 
‘*amount of light are of secondary importance.” If such a 
defect is relegated to the second rank, it is plain that the 
others which take precedence of it must be very bad indeed. 

Electricians in New York are not without their share of 
the peculiar trouble that afflicts their brethren in England, 
and prevents the system of lighting which they seek to 
introduce from establishing a permanent footing ariywhere. 
The New York World of the 24th ult. contained a paragraph 
suggestively headed “ Darkness on Fifth Avenue,” which 
tells how on the previous night, after having been alight for 
a quarter of an hour, all the Brush lamps in the district— 
which, it is scarcely necessary to state, is the best in the city 
—went out and left the streets in darkness for two hours. 
Of course a reporter was on hand; and he questioned the 
superintendent at Delmonico’s Restaurant concerning the 
effects of such a mishap. This latter luminary observed 
sententiously that ‘‘ this thing has occurred before, and is 
‘* getting to be a nuisance.” He further gave, as his opinion, 
that the residents in the district favoured by the electricians 
should petition the city authorities to restore the gas-lamps, 
for security. Such is the state of affairs everywhere. 

For some mysterious reason, the Leeds Express is extra- 
ordinarily partial to the electricians who have been engaged 
to light up a portion of the Leeds Municipal Buildings. 
Recently a very glowing account of the installation, written 
in the most approved newspaper style, was published in this 
organ of local opinion. The article in question bristles with 
superlatives. The success of the experiment is said to be 
‘‘beyond doubt ;”’ “‘ The illuminant itself exhibits the utmost 
‘‘ power, brilliance, and softness, combined with perfect regu- 
“ larity and steadiness ;’’ and much more to the same effect. In 
order that this opinion of the electricians’ performances should 
receive the widest possible advertisement, the proprietors of the 
newspaper reprinted it, and sent it round to all the other news- 
papers—an evidence of zeal for electric lighting which deserves 
the widest recognition. It unfortunately happened, however, 
that on the same evening when this eulogium was going to 





press, the readers in the Public Library (which is the section 
of the Municipal Buildings that has received the most par. 
ticular attention on the part of the electricians) were startled 
by the extinction of two rows of incandescent lamps, and the 
subsidence of the rest to ‘‘a very dull red;” the occurrence 
being accompanied by mysterious noises of a disturbing 
character. It is curious how very often, at critical moments, 
electric lighting disappoints its thick-and-thin supporters, 
Thus, the day after the congratulatory notice had appeared in 
the Leeds Express, the same newspaper was compelled to pub. 
lish a letter describing the mortifying occurrence just men. 
tioned. Needless to say, the newspaper authorities, who haye 
apparently determined that, so far as assertion can effect the 
desired object, the electric lighting experiment shall be q 
success, have not thought fit to. distribute the expostulatory 
letter as widely as the erroneous report which called it forth. 


THE LINCOLN GAS PURCHASE. 
Tue last of the preliminary steps for the acquirement of the 
Lincoln Gas Company’s property by the Corporation has 
now been taken ; and the arrangements, as concluded by the 
Special Gas Committee of the Corporation, have (as reported 
elsewhere) been adopted. There will be a Bill in the next 
session of Parliament for carrying the agreement into effect. 
The terms of purchase have already been set out in these 
columns; but they may be repeated, for the sake of clearness, 
The Corporation will guarantee the present maximum divi- 
dends upon the stocks of the Company, with the option of 
redemption, after three years, at the rate of 25 years’ pur- 
chase ; and the costs will be paid by the Corporation. The 
sum of £1200 is to be paid to the Directors as compensation 
for loss of office; and, upon completing the transfer, all the 
Company’s savings and reserve fund will be handed over 
intact. - There can be no doubt that the transaction will 
prove a profitable one for the town; it only remains to be 
seen what use will be made of this profit. The chief mover 
in the affair, Alderman Maltby, declared that the first thing 9 
to be done will be to reduce the price of gas; and, secondly, 7 
to help the rates or make improvements. This is the regular 7 


way of Corporations—they start fairly with a reduction of 


price that gains them a good name among the consumers. 


But, unfortunately, in many cases the first reduction is the | Z 
last ; for when the sweets of supplementary revenue, out of 7 
the immediate control of the ratepayers, are once tasted, they 7 
Let us hope that this will 7 


are very difficult to relinquish. 
not be the course of events at Lincoln. 


GAS-RENTALS AND RATING AT BURNLEY. 


Tue Chairman of the Finance Committee of the Burnley 


Corporation (Alderman Howorth) made a very able as well as | 
interesting speech last week, on the occasion of the borough 7 


estimates for the ensuing financial year coming before the § 


aa 


Town Council ; and his proposals aroused a somewhat lively 9 
discussion. The debate turned largely upon the profits of © 
the Corporation gas-works, which have been in excess of the 7 
estimate ; and it was urged by some members of the Council 
that the reason why the gas undertaking is so profitable is J 
merely because the price of gas is kept up to an unnecessarily | 
and unjustly high figure. Of course, the centre of the diffi- 7 


culty lies in the Improvement Committee, who last year 


largely exceeded their estimated expenditure. Nothing else 

could have been expected ; for, so long as the gas profits are 9 
available, the Committee have not the fear of the ratepayers 7 
before their eyes. The old question of the relative rating 7 


and gas-rentals of mills and small occupiers cropped up 


during the discussion ; and Alderman Greenwood cited data | 
to prove that, in the case of the former, a reduction in the § 
price of gas, and an equivalent increase of rating, would leave 

the actual payments nearly as before. The largest firm in| 
the town would, in an alteration of this kind, save £50 4s. in | 
gas, but pay £51 10s. more in rates. Small occupiers would | 
likewise neither lose nor gain by any such change; from | 
which it would appear that in Burnley, of all places in the J 
world, there is an absolute equilibrium between rating and § 
gas-rental. In this state of affairs there is nothing to be 

said; and so, in the happy belief that it did not matter 

whether they had low rates and dear gas or vice versa, the J 
Burnley Town Council levied their rate. : 


REJECTION OF THE THAMES TUNNEL SCHEME. s 
Ir is scarcely to be wondered at that the Metropolitan Board © 


of Works have received a rebuff in the matter of their pro- = 


posal in Parliament ‘for establishing further means of com- 7 
munication across the Thames below London Bridge. After | 
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many years’ consideration, the Board had agreed to promote 
the magnificent, not to say extravagant, scheme of Sir J. 
Bazalgette, comprising a high-level bridge and two tunnels ; 
the whole costing, at the lowest computation, nearly six 
millions sterling. Suddenly, however, and (as many members 
of the Board complained at the time) for no public reason, 
the majority of the Board threw over this scheme, and—just 
in time for the present session of Parliament—brought for- 
ward a new plan fora tunnel. This, together with the only 
other scheme for attaining a like object—the “‘ duplex ” bridge, 
promoted independently—has been thrown out, and nothing 
can be done for another year. The chief result of this failure 
will be to render it more difficult than ever for the Metro- 
politan Board to establish a decent lien upon the expiring 
coal and wine dues. Their object throughout has been to get 
permission in good time before the dues lapse to do something 
—it matters not what—that would cost a great deal of money. 
In every town there are natural inconveniences of site or 
arrangement that call for removal whenever there is money 
forthcoming. Untold millions could be laid out in Metropo- 
litan improvements; and, in order to “catch the wind” of 
popular favour, as well as the good-will of the Treasury, the 
Metropolitan Board have at different times submitted the 
urgent importance of various works of this kind, with the 
proviso that they could only be done by keeping up the duty 
on coal. Everybody would like to see the Thames embunked 
from Teddington to Gravesend; the main drainage carried 
out to the Maplin Sands; all the slums swept away, and 
industrial dwellings erected wherever found necessary— 
in short, London transformed into a practicable City of 
Hygeia. But where is the money to come from? The 
Metropolitan Board have done a great deal by the proceeds 
of the coal-tax; they would like to do more by the same 
means, and if they or their successors (as imagined by Sir 
W. Harcourt) could get possession of the gas and water 
revenues as well as that from coal, the consumers might rest 
assured that there would be no more reductions in price until 
the magnificent opportunities for getting rid of money pre- 
sented by this great and growing Metropolis were all provided 
for. This is not a cheering prospect; and it is satisfactory 
to reflect that a serious check has been put upon the pre- 
tensions of the Metropolitan’ Board in this comparatively 
small matter of Thames communications. It has made the 
chances in favour of the proximate remission of the coal dues 
stronger than anything else that could have happened. 


THE EUROPEAN GAS COMPANY AT ROUEN. 

Ir is a very satisfactory indication that the spirit of progress 
inspires some Gas Companies doing business on the Conti- 
nent, to find, in a French technical journal, a complimentary 
notice of the participation of the European Gas Company in 
the exhibition now open at Rouen. The Company have 
undertaken to show in this exhibition what can be done with 
gas for lighting, heating, and the production of motive power, 
by the use of the most improved apparatus. The lighting 
section of the Company’s exhibit has been divided into three 
parts, relating respectively to the lighting of living-rooms, 
workshops, and streets. |The Company already provide gas- 
fittings, stoves, and engines, and have a hire and purchase 
system of fitting up rooms for consumers, which is almost 
necessary in order to increase gas consumption in any old 
town. It appears that a renter of a “ flat” or suite of rooms 
in Rouen can have the Company’s gas laid on for lighting or 
cooking on a scale of rents calculated on the following basis :— 
For supplying one point, whether burner or stove, there is a 
charge of 1 franc per month; for two points the charge is 
1fr. 10¢.; and so on, adding only 10 centimes for every 
additional point. These terms comprise a service-pipe not 
exceeding 10 métres long, the meter and cock, and 80 métres 
of interior connection to the fittings for consumption, which 
are probably let according to value. After this manner the 
European Gas Company should speedily be distinguished for 
securing the highest rate of consumption per head of the 
population in the towns supplied from their stations. 








.... death is announced, as having taken place on the 30th ult., of Mr. 
enry Watts, F.R.S., the well-known chemist and littérateur. His name 
= be Lagan pn remembered in connection with the “ Dictionary of 
emistry and the Allied Branches of other Sciences,” the fifth volume of 
= was completed in 1868, and the second part of the third supplement 
7 ately as 1881. He had been Editor of the Journal of the Chemical 
ociety since 1850; and Librarian of the Society since 1861. He was 
engaged, at the time of his death, in writing a new and abridged edition 
of the “ Diction of Chemistry.” He was also editing (in conjunction 
—_ Mr. C, E. Groves) a re-issue of “ Knapp’s Technology ;” and the 
irteenth edition of “Fownes’s Manual of Chemistry,” of which the 
second volume is left in manuscript. 








Water and Sanitary Affairs. 


Two opposing deputations waited upon the Local Govern- 
ment Board last week, in reference to the Water-Works 
Rating Bill. Somewhat unfortunately, it was arranged that 
one deputation should be received by Mr. Owen, the Perma- 
nent Secretary of the Department, and the other by Mr. 
G. W. E. Russell, M.P., the Parliamentary Secretary. Each 
deputation proved so masterly in its arguments that the 
effect has been to prepossess the two authorities with some- 
what opposite views. The gentlemen who came up on Tues- 
day and saw Mr. Owen were antagonistic to the Bill; while 
those who were in attendance on Friday, and saw Mr. Russell, 
supported the measure, and were its active promoters. Mr. 
Russell informed the deputation on Friday that Mr. Owen 
had told him what views had been put forth by the previous 
deputation, with which views Mr. Owen “ seemed rather to 
‘‘agree;” but as for himself, he confessed that his judgment 
was “very apt to be swayed by the superior intelligence of 
** gentlemen who had spoken, and who were well conversant 
“‘ with this difficult subject.”” In fact, he was “‘ very strongly 
‘impressed favourably to their contention.’’ Accordingly, it 
remains for the President of the Local Government Board, in 
consultation with Mr. Russell and Mr. Owen, to say whether or 
not he will be able to support the second reading of the Bill. 
As this event is fixed for the 30th inst., there is only a very 
shadowy chance that the Bill will become law during the 
present session of Parliament, let the decision of the Govern- 
ment concerning it be never so favourable. That in a future 
session some change will be made in the existing law as to 
the rating of water-works is almost inevitable. The Bill, 
as it stands, is limited to works in the possession of Muni- 
cipal Authorities ; and it has reference only to England. But 
there is a similar measure promoted by the Scotch Corpora- 
tions. The measures thus brought forward have the significant 
feature of introducing an entirely new principle of rating. 
The old principle has been to fix the rateable value on the 
basis of what a hypothetical tenant would give as rent for 
the property. If the new principle be admitted with 
regard to Corporation water-works, the question has been 
asked, Can it stay there? The Water Companies may 
claim to come under the same system; and if water, why 
not gas? The new principle proposes that gross receipts 
should be taken as the basis of rateable value; and the 
opposition to this proposal comes from rural districts con- 
tiguous to large towns. The deputation which objected to 
the Bill the other day, consisted of representatives from ten 
Poor-Law Unions in Yorkshire and Lancashire, having a 
population of nearly a million, and a rateable value of 
£3,748,000, with water-works rated at £183,335. One clause 
in the Bill provides that rateable value should only be con- 
sidered as one-eighth of the gross receipts for the supply of 
water, when water is raised by pumping. When the supply 
is obtained by gravitation, the rateable value is to be con- 
sidered as one-sixth of the gross receipts. The proportions 
are objected to as ‘‘ monstrously inadequate ;”’ and the system 
is such that by a large rate in aid, or by some other process, 
a Corporation might extinguish the rateable value entirely. 
We are not quite sure whether the objection to the Bill is so 
much against the principle as against the mode of working 
it out. It is probable that on the new basis substantial 
justice might be done; and if so, it may be hoped that, by 
the exercise of wisdom and forbearance, a fair and workable 
measure will be produced. The opponents of the Bill admit 
that it is desirable to establish ‘‘a more settled and deter- 
“mined method by which the rateable value of water-works 
‘« may be ascertained.” High legal authorities have declared 
the same thing ; and we are ready to believe that the present 
effort, ably advocated by Mr. G. W. Morrison, the Town Clerk 
of Leeds, will lead the way to the long-desired reform. 

The Water Committee of the Birmingham Town Council 
have been troubled by Mr. W. B. Smith, somewhat as the 
London Water Companies have been harassed by Mr. Archi- 
bald Dobbs and his followers. Alderman Avery has just 
made a statement before the Birmingham Corporation, as to 
the “ apparently interminable litigation ’’ with the aforesaid 
Mr. Smith, whose object it was to make a number of deduc- 
tions from the rental of his property in arriving at the basis 
of the water-rent charge. The only point on which Mr. 
Smith has succeeded is in reference to voids. As the owner 
of a number of houses letting at low rents, it happened that 
he generally had some of these houses empty. In com- 
pounding for the water-rates, he wished to have an allowance 
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for an average number of empty houses ; and this point he has 
gained. Alderman Avery regrets the amount of public time 
which has been absorbed in these petty contests; and asserts 
that Mr. Smith had no occasion to fight these battles, as the 
Corporation were prepared to deal liberally with him without 
being placed under compulsion for the purpose. On the top 
of the Smith litigation came the new rendering of the law 
respecting annual value. But Alderman Avery undertakes to 
show that, taking all the decisions—‘‘Mr. Dobbs’s, Mr. 
‘‘Smith’s, and all of them ”’—the Corporation could never- 
theless, if so minded, increase all the water charges. The 
lesson to be learnt from the Birmingham report seems to be 
this—that the possession of the water supply by a municipal 
authority does not ensure contentment on the part of the 
consumers, or prevent vexatious litigation. The story told 
by Alderman Avery is but an echo of what has been heard in 
London from the lips of the Chairmen of the Metropolitan 
Water Companies, when addressing the half-yearly meetings 
of shareholders. Agitation has been going forward, causing 
great expense and trouble to the Companies, without any real 
benefit to the public, but rather checking the progress of im- 
provement in the matter of the supply. So Alderman Avery 
complains that, in order to defend cases that need never have 
been raised, time has been expended, both on the part of the 
Committee and the officials of the Corporation, which “ would 
‘* have been much more agreeably occupied in promoting the 
‘* practical administration of the Water Department.”’ 

The inquiry before the Select Committee of the House of 
Commons into the merits of the Lower Thames Valley Main 
Sewerage Scheme came to a crisis on Friday, when the 
Chairman announced that the Committee would not go into 
the details of alternative schemes, and that they would 
attach very little importance to any such schemes unless it 
was shown that the owners of the required sites would sell 
the land without opposition. With this declaration before 
them, the opponents of the Bill took time to consider; and 
there was an adjournment until Monday (yesterday). On 
Saturday the report of Mr. J. Thornhill Harrison, upon 
whose recommendation the Provisional Order was granted, 
was issued by the Local Government Board at the request of 
the Committee. The report contains a decided approval of 
the Mortlake scheme, both in general and in detail. Objec- 
tions to it on the ground of nuisance are met by the 
argument that no nuisance need be created; and that even 
if the works came to be conducted in the most careless 
manner, the annoyance could not be compared to the 
nuisance connected with the present state of things. As 
to the objections of the landowners, Mr. Harrison shrewdly 
remarks they are of such a nature that it would not have 
been possible to select a spot concerning which similar 
objections might not have been urged. Mr. Harrison’s report 
is remarkable, as giving official approbation to a chemical 
process for the treatment of sewage. Not many years ago 
chemical precipitation in respect to sewage was greatly dis- 
credited by Government officials. Sewage irrigation was the 
recognized method in those days. After a time, there was a 
willingness to admit a combined system, in which the effluent 
from precipitation took the place of raw sewage in fertilizing 
the land. In the present instance a scheme is accepted in 
which the treatment is purely chemical, no irrigation or 
filtration being appended. Yesterday the Select Committee 
sat again, and evidence was given by the opposition showing 
the general features of an alternative scheme. Possibly 
there is an intention to defeat the Joint Board, by fighting 
the Provisional Order until the lapse of time proves fatal 
to its success in the present session. But the Select Com- 
mittee are apparently desirous of frustrating such tactics. 





RetrorpD CorPpoRATIon WatTeR Suppiy.—At the last monthly meeting of 
the Retford Town Council it was resolved to apply to the Local Govern- 
ment Board for their sanction to a loan of £5000 for the purposes of the 
water undertaking. 

Late at night on Saturday week a water-main belonging to the East 
London Water-Works aa gre situated near the Lea Bridge Road 
corner of Clapton High Road, burst with a tremendous noise, uprooting 
the roadway and hurling concrete and paving-stones through the windows 
of many of the adjacent houses. By the impact of the water, a passing 
tramcar was forced across the road; the tram-rails being driven out of 
position, and the driver receiving severe wounds on the head. Four other 
persons who were near were also wounded by the flying stones, and had to 
have their injuries seen to by surgeons. The houses close by presented a 
scene of wreckage, Every window in the front of the White Hart Tavern, 
including some massive panes of glass, was smashed. The roof of a 
cottage in the grounds of Clapton House was demolished by the fall of the 
débris that had been thrown up. Windows elsewhere were shattered. 
Almost immediately after the disaster, the noise of which was heard at 
the Hackney Police Station, a strong force of police proceeded to the 
scene, and rendered every aid. The water was promptly turned off until 
the needful repairs could be effected. 





Gssavs, Commentaries, and Rebictys, 


THE PRODUCTION OF AMMONIA FROM COAL, 
Second ARTICLE. 
RevertTine to the residual sulphur in coke, Professor Fostey 
implies that it is a popular fallacy to assume that ordinary g,; 
coke contains a higher percentage of sulphur than ordinary house 
coal. As far as the quoted analyses extend, this is true; and i 
is to be sincerely hoped that a similar result will attend a wide 
investigation. ‘The smell of sulphurous acid from burning coke js 
generally very marked—much more so, indeed, than is noticeable 
in the combustion products from burning coal; and it is no doubt 
to this circumstance that the popular belief is attributable as to 
coke containing more sulphur than raw coal. If the reverse jg 
really the case, the possible explanation may be that in the com. 
bustion of raw coal the odour of sulphurous acid is masked by the 
more predominating effluvia of the gaseous hydrocarbons which | 
give coal smoke its characteristic smell. J iE: 

Turning to the part of Professor Foster’s paper dealing specially § 
with the disposition of the nitrogen during the destructive dis. 
tillation of coal—including ‘‘ ammonia in the crude gas,” “ cyano. & 
gen in the crude gas,” and “ nitrogen unaccounted for’’—there @ 
is one circumstance to which it may be desirable to draw attention, 77 
The various experiments were in all cases conducted under con. Wy 
ditions which were practically similar; but these conditions scarcely 
appear to be strictly comparable to those of ordinary gas manu. 7 
facture. As far as we can gather, the method employed was to 
introduce into an iron tube a weighed portion of the coal under 
examination; the whole being then raised “ to the temperature of 
distillation as quickly as possible.” This is obviously a different | 
condition to that followed in ordinary gas making, where the coal 7 
is at once introduced into a highly-heated retort. The main dif. 
ference would, no doubt, be that, in practice, the proportion of | 
ammonia would possibly be somewhat lower, and the proportions | 
of cyanogen and unaccounted-for nitrogen higher than those found © 
in Professor Foster’s experiments. This point is, in fact, alluded 
to in the paper, where we find reference made to the possible § 
increase of cyanogen and free nitrogen, with corresponding rising | 
of temperature, and to the obscurity in which this branch of the 
subject is involved. Recommendations, which are well worth 77 
consideration, are also made as to the desirability of conducting "7 
experiments upon the influence of temperature on ammonia pro- 
duction during the destructive distillation of coal. 

We now come to the most important part of the whole paper— 
viz., that treating specially of the possibility of obtaining the 
residual nitrogen of coke in the merchantable form of ammonia, in 
such a manner as to admit of the process being commercially 
successful. Now, in order to attain this end, some cheap source 
of hydrogen must be forthcoming ; and water, in the form of steam, 
would at once seem the most easily available and the most econo- 
mical. Many valuable experiments in the use of steam as a means 
of producing ammonia from nitrogenous coke were, in fact, made 
by different investigators between the publication of Professor 
Foster’s first and last papers. Professor Foster’s experiments on 
this subject have also afforded important results, but were con- 
ducted on a porous cannel coke specially chosen as being favour: 
able to the production of ammonia. We learn from his last 
paper that such description of coke, by exposure to a red heat 
in a current of steam for a period of 4} hours, lost 14 per 
cent. in weight, and yielded ammonia equal to 15°6 per cent. 
of the total nitrogen present. This is equivalent to a yield of 
24:9 lbs. of sulphate of ammonia per ton of coke. Further experi- 
ments, having more regard to accuracy of detail, yielded, in a 
period of 5} hours, ammonia equal to 61°6 per cent. of the nitrogen 
present in the original coke, with a loss of 42 per cent. of the 
weight of the material. Contingently it is remarked that a small 
amount of nitrogen is unaccounted for—a fact which Professor 
Foster attributes (no doubt correctly) to the decomposition of some 
of the ammonia originally formed, into nitrogen and hydrogen by 
contact with the heated sides of the experimental tube retort. The 
chief importance of this particular experiment is that with a loss 
of 42 per cent. of the weight of the coke, and a yield of nitrogen 
equal to 61°6 per cent., it is clearly shown that steam exercises a 
selective influence on the nitrogen of nitrogenous substances at a 
red heat. This is shown not only by the yield of ammonia in 
proportion to the loss in the weight of the coke, but also by the 
results of the nitrogen determinations in the original coke and in 
the residual material after treatment. The 50 grams of coke 
taken contained 0°69 gram of nitrogen; and after the steam treat- 
ment 29 grams of coke were left. Had this residual coke been of 
the same composition as the original material, it would have con- 
tained 0°4 gram of nitrogen, whereas it was found to contain only 
0°241 gram. The actual yield of ammonia from the coke in this 
experiment is stated to be equal to 90 lbs. of sulphate per ton. ' 

Interesting as these experiments are from a scientific standpoint, © 
the practical spirit of the age will ask the inevitable question: 
‘Will it pay?” This branch of the subject is alluded to in the 
final portion of Professor Foster’s paper ; but, while there is much 
that is worth very serious attention and consideration, there is also 
much that will probably not meet with universal acceptation. The 
utilization of the nitrogen of coke by means of steam involves the 
manufacture of water gas; and for the dual system of mains which 
this would necessitate, gas managers of the present day are scarcely 
prepared. It is quite true, however, as stated by Professor Foster, 
that “whatever may have been the prospects of the water-gas 
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industry (and they have never been very hopeful in this country), 
it is certain that they were never brighter than at present, seeing 
that ammonia can be simultaneously produced as a bye-product.”’ 
The evolution of the sulphur in the coke in the form of sulphuretted 
hydrogen may also increase the possible margin of profit. 

With regard to the figures given by Professor Foster as demon- 
strating the fuel consumption theoretically necessary to gasify coke 
by means of steam according to the well-known reaction— 
it is shown that the combustion of 7 parts of carbon are needed to 

roduce the necessary amount of heat-units to effect the gasifica- 
tion of 12 parts of carbon and 18 parts of water. Allowing 100 per 
cent. more fuel as the difference between the amount theoretically 
necessary and that (assumedly) required in practice, Professor 
Foster bases his further calculations on the supposition that, in 

ractice, 14 parts of carbon as fuel will be necessary for the con- 
version of 12 parts of carbon into water gas. Under these con- 
ditions, it is shown that the theoretical value of the produced 
gas as a heating agent is only about 4 per cent. less than the 
theoretical value of the whole of the carbon used in its manufacture. 
With all due deference to Professor Foster, this calculation is 
clearly untenable as being any criterion of practical working. 
That retorts could be maintained at the high temperature necessary 
for gas production with a loss of only 4 per cent. between the 
theoretical heating value of the fuel and that of the gas produced, 
would, if true, be a very welcome fact for gas managers, and one 
which, if it existed, would have been discovered before now. The 
truth, however, is that the fuel consumption necessary for the con- 
version of coke into water gas will reach, even with the utmost care 
and economy, a very much higher figure than has been assumed by 
Professor Foster. In all cases where high temperatures have to be 
maintained, the discrepancy between the theoretical and the prac- 
tical fuel expenditure is very marked ; and the higher the tempera- 
ture to be maintained, the greater becomes the discrepancy. It is 
not necessary to enter into elaborate calculations to prove that in 
the ordinary process of gas manufacture there is an immense waste 
of heat over that theoretically necessary to convert the volatile 
portion of the coal into gas. A simple visit to the retort-house— 
almost unbearable to those who are not habituated to the work, 
from the immense radiation of heat from the furnaces—followed by 
a glimpse, after dark, of the tops of the chimney-shafts (often sur- 
mounted with flame at a distance of many feet from the centres of 
combustion), is sufficient proof of the large fuel expenditure which 
is taking place in proportion to the work done. 

In order to obtain a true basis for reasoning with regard to the 
fuel expenditure necessary in the manufacture of water gas (upon 
which turns the subsequent utilization of the nitrogen of the coke 
as ammonia), the only plan would be a practical trial with a well- 
constructed furnace and an efficiently-set bed of retorts. This has 
already been practically done under slightly different conditions, 
and the results obtained will be alluded to later on. There are, 
however, besides the fuel expenditure question, other details of 
almost equal importance to be solved before the utilization of 
the nitrogen in coke by the manufacture of water gas could be 
undertaken by gas companies. Chief among other considerations 
is the fact that (so far, at least, as the London Companies are con- 
cerned) a dual system of mains would be necessary—the one for 
the ordinary lighting gas, and a duplicate series for the heating 
product. Before, however, entering further into the various con- 
siderations affecting this question, we will briefly review one or two 
important investigations on the subject of ammonia production by 
other observers. 

It is obvious that the question of the utilization of the residual 
nitrogen in coke, as far as Gas Companies are concerned, would 


; be immensely simplified if the production of water gas were not 


a necessary concomitant ; and on this subject the recent investiga- 
tions of Mr. R. Tervet* are of special value, and may possibly, at 
some future time, be the means of effecting the desired solution of 
the problem. It was discovered by this gentleman that hydrogen 
possesses the property of eliminating a large proportion of the 
residual nitrogen of the coke in the form of ammonia; as much 
as 60 lbs. of sulphate per ton having been thus produced. Pure 
hydrogen is, of course, not commercially available for this purpose ; 
but, pursuing his researches, Mr. Tervet found that the hydrogen 
might be diluted with neutral gases with an equally good practical 
result (with the single exception that the action was somewhat 
slower). From this it follows that any gas containing free hydrogen 
would answer the desired purpose; always bearing in mind the 
fact that the smaller the proportion of free hydrogen the slower the 
action. This discovery opens up the possibility of using water gas, 
or even producer gases, as a means of eliminating the nitrogen 
from coke. Many other details of interest are mentioned in Mr. 
Tervet’s paper. In examining the effect of various gases upon 
nitrogenous coke, carbonic acid, nitrogen, and marsh gas were 
found to be without specific action in producing ammonia; while 
carbonic oxide exerted a decided, but very limited effect. This is 
somewhat against what would have been theoretically anticipated ; 
and it shows that the action which takes place in the elimination of 
nitrogen as ammonia by hydrogen is one the cause of which is not 
80 easily explained as might have been anticipated. The action of 
steam in eliminating nitrogen as ammonia is easily conceivable; 
for, in the reaction— 
F C+ H,O =CO+ Hz 
any nitrogen present would be likely to unite with the hydrogen, 





* See Journax, Vol, XLIIL,, p. 20. 





while in the nascent condition, to form ammonia. It has, how- 
ever, been shown by Mr. Tervet that the cokes containing most 
hydrogen are those which also yield most ammonia on treatment with 
gaseous hydrogen; while a coke which fails to yield any hydrogen 
by prolonged ignition also fails to afford ammonia when subse- 
quently subjected to the hydrogenizing treatment. It might be 
assumed from this that the nitrogenous hydrocarbon—as it may 
be termed—existing in coke only needs to be broken up to yield 
its nitrogen as ammonia. This view of the case is probably true ; 
the failure to yield ammonia on intense ignition being very likely 
due to the ammonia formed (in the absence of diluent gases) being 
decomposed as quickly as it is produced. At the same time it is 
strange that carbonic acid was found without specific action; for it 
might be reasonably assumed that the equation— 
CO, + C = 2C0 

would, to a certain extent, have broken up the nitrogenous com- 
pound present, with the formation of ammonia, which would have 
been prevented from subsequent decomposition by the diluent 
action of the excess of carbonic acid. Mr. Tervet, in fact, alludes 
to such a preventive action when seeking to explain the theory of 
the hydrogenizing treatment. He assumes that the hydrogen has 
three functions—viz., that of supplying hydrogen for the formation 
of ammonia; that of acting chemically, in inducing or producing 
chemical union with the nitrogen; and that of acting as a protec- 
tive medium, in preventing the subsequent decomposition of the 
ammonia in its passage over and through the red-hot surface of 
the coke and the retort. In the face of the fact that the coke must 
contain hydrogen in order to subsequently yield ammonia, it would 
seem that the action is covered by the last two counts; the first one 
being scarcely necessary. 





THE RECENT CONGRESS OF THE 
SOCIETE TECHNIQUE DE L'INDUSTRIE DU GAZ 
EN FRANCE. 

As already announced, the French Gas Managers’ Society met in 
Paris on the 17th and 18th ult., under the presidency of M. Marché. 
We are now able to give, from the Revue Industrielle, a condensed 
account of their proceedings at this meeting. On the opening day 
the premiums and medals were awarded for the memoirs read last 
year at Marseilles, or submitted to the Committee for the present 
year. M. Guéguen received the first prize of 250 frs. for his essay on 
the chemistry of gas production, an abstract of which is in course of 
publication in the Journat. Medals were awarded to M. Marquesan, 
for a study of coal tars; to M. Cornuault, for his admirable 
essay upon the London Gas Companies,* and also for a paper upon 
the lighting of railway carriages; to M. Delahaye, for a chronicle 
of electric lighting in 1883; and to M. Monnier, for four valuable 
contributions. The presidential address dealt with the origin of the 
Society, and recognized that it has become so numerous that the 
usual hall of meeting is now much too small. He defended the 
Society from the reproach of being no more than a syndicate for 
the defence of a monopoly; and declared that it pursues a far more 
elevated ideal—to study progress and improvement, and to become, 
in a word, “the youngest of learned societies.’ The President 
was thus led to speak of the late M. Dumas, the partner with 
M. Regnault of the photometrical unit commonly used by French 
gas engineers; and he proposed that the latest French unit of 
light should be called after this regretted philosopher. Considering 
that the credit of originating and working out the latter (such as it 
is) is due wholly to M. Violle, it seems more like Hibernian than 
French logic to utilize it as a kind of tombstone for M. Dumas. 
M. Marché went on to speak generally of the competition recently 
suffered by gas companies, both from each other and from extraneous 
systems of lighting; and declared that the horizon is now clear 
again. The address (which seems to have been brief, and to have 
been somewhat of the character of an oration) was well received. 

M. Guéguen contributed the second part of his voluminous 
chemical treatise on gas production; but the Revue Industrielle is 
shy of commenting upon it, and proceeds to mention the more 
easily debateable papers. Of these latter, M. Coze is first noticed, 
for a communication upon the elimination of tar at the hydraulic 
main outlet, by hot condensation. The author describes practical 
experiments carried out at Epinal, Denain, and Epernay. Accord- 
ing to him it is advisable—(1) To adopt flattened hydraulic mains 
kept at a mean temperature of between 55° and 60° C., or 131° and 
140° Fahr. (2) To annex to the hydraulic main a gas chamber of 
such capacity that the velocity of the gas through it does not 
exceed 2 to 3 centimétres per second, and that its passage through 
this receptacle may occupy at least 9 or 10 minutes; the tempera- 
ture being maintained equal to that of the hydraulic, and the 
deposit of tar being isolated from the gas by a thin layer of water. 
(3) To pass the gas through condensers, dry coke washers, or other 
apparatus, whereby the temperature of the gas may be brought 
down to 10° C. (50° Fahr.), and the condensed liquids collected. 

M. Hedde, dealing with nearly the same subject, submitted that 
hot condensation might be effected—(1) By raising the tempera- 
ture of the hydraulic main, and coating the ascension-pipes with 
non-conductors of heat, unless prevented by stoppages. He also 
advocated burying the hydraulic in masonry. (2) By raising the 
temperature in the foul-gas chamber or main by coating it with a 
non-conductor, and reheating it by steam. He would use ordinary 
means of cold condensation and washing. 


* A résumé of this essay appeared in the Journat in November last year. 
(See Vol. XLII., pp. 830, 874.) 
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M. Chevalet submitted some observations on the condensation of 
the heavy portions of coal gas. The author considers that the 
coals of the Pas-de-Calais contain more tar and soot than other 
coals. He advocated the extension of the surface of condensers to 
1 square métre for 2 cubic métres of gas produced per hour. In 
the course of the discussion of this paper,.M. Ellissen observed 
that the term “ hot condensation” is wrong when the temperature 
does not exceed 55° to 60°C. (130° to 140° Fahr.) What was 
needed, in his opinion, was to bring the temperature of the gas 
gradually down to that of the surrounding air; avoiding too sudden 
chill. In this, he considered, consisted the merit of the arrange- 
ment introduced by M. Coze. As to M. Hedde’s proposal, this 
would simply mean distilling the tar in the gas. 

M. Mallet described a tower for the treatment of ammoniacal 
liquor, consisting of an improvement in the use of scrapers to pre- 
vent stoppages arising from the employment of lime. M. Parenty 
described a system of cleansing purifying materials, which consisted 
of a method of regularly washing them in the process of revivifica- 
tion, for the extraction of their contained ammonia. The method 
is otherwise applicable to the washing of all materials containing 
soluble principles, and is therefore useful for other industries 
besides gas making. M. Leclereq described certain consequences 
of a French law of 1867, which provides that in all new gas-works 
the holders must be situated ‘at least 80 métres distant from 
any dwelling-house.”’ For lack of conformity to this law the St. 
Quentin Gas Company have a gasholder constructed which they 
cannot use. In connection with the construction of a gasholder at 
Melun, it has been decided that a pavilion standing isolated in 
a garden is not a dwelling-house contemplated by this law. 
M. Leclereq, in another paper, suggested, for scrubbers, the use of 
hollow glass balls or glazed pottery instead of coke. The glass 
balls are of varying diameters, from 8 to 12 centimétres, and cost 
from 88 to 45 frs. per cubic métre of scrubber capacity, according 
to size. The advantage is that the balls need not be removed for 
cleaning the scrubber; which ordinarily disagreeable duty is then 
performed by a washing of warm water or steam. M. Leclercq 
also submitted a design for an electric alarm for showing when a 
gasholder is nearly full. 

M. Melon read a paper on the utilization of coke dust as fuel for 
boilers.. This has been successfully accomplished by the aid of the 
Michel and Perret fire-bars, with special arrangement for cleaning. 
At a Lille factory there has been obtained in this way a vapo- 
rizing duty of 5°5 kilogrammes of water per kilogramme of dust. 
After this M. Servier submitted to the meeting three novelties— 
the Gibault syphon-isolator ;* the Clamond improved gas-burner, 
which dispenses with a supplementary air supply ; and the Schlulke 
regenerative burner, which is not described in the Revue Indus- 
trielle beyond the observation that, like many others of the class, 
it makes a room very hot unless the ventilation is exceptionally 
good. 

The reading of papers by members was then interrupted, in order 
that M. Violle might show, his new fused platinum standard unit 
of light. The platinum was melted in a lime crucible by an oxy- 
hydrogen blowpipe; and it was made apparent, by the minuteness 
of the preparations, and the relatively short duration of the pheno- 
menon, that very well-appointed laboratories can alone indulge in 
the luxury of the new standard. The occasion was utilized by 
M. Le Blanc, the Chief Gas Examiner of Paris, to make a spirited 
speech in defence of the maligned Carcel lamp. 

The remaining papers were not fully discussed, for lack of time, 
M. Rattier described an interruptor, with double communication, 
for discovering leaks from gas-mains. M. Giroud submitted an 
electric alarm for indicating escapes of gas, as fitted to gas-meters 
by M. Brianthe ; and the same gentleman showed a new burner, 
designed by M. Delmas, which was stated to give a good result. 
M. Lechien enlarged upon his safety-lamps for dangerous places, 
and also for theatres. M. Cornuault also showed a new and handy 
model of safety-lamp in which a candle replaces the oil and wick 
commonly employed. M. Trouvé showed a collection of his 
batteries and incandescent lamps; and M. Monnier drew from his 
pocket a Scrivanow battery, and lit up one of the electrical jewels 
now employed for stage decoration, but susceptible of more useful 
service. M. Parsy brought forward a regulator for public lanterns ; 
M. Rouget submitted a pressure-gauge for use in gas-works; 
M. Chevalet described an apparatus for estimating carbonic acid 
in coal gas; M. Parsinty read a ‘ Note’? upon a combination of 
regulator and indicator of flow. M. Delahaye made a commu- 
nication as to the condition of electric lighting. It was based 
upon some observations of M. Servier setting forth the dis- 
tinctive characteristics of the two systems of lighting —the 
prodigality in regard to light of the one as contrasted with the 
easy divisibility of the other. As M. Delahaye observes, one of 
the reproaches—and not the least founded—addressed by gas 
engineers to electricians is that the latter adopt a bad principle, 
and push their competition without regard to price. M. Delahaye 
contends that it is not business to compete in this way; and that 
electricians would do better to charge a remunerative price, and 
set themselves resolutely to satisfy the ever-increasing demands of 
the public, who, if they find any suitable new comfort or luxury 
provided for them, do not hesitate to pay a good price for it. This, 
freely rendered, is M. Delahaye’s argument; and it is a very just 
one. So long as electric lighting is unreliable, dangerous, or 
objectionable in any way, it will not attract patronage, even 





* This appliance was described and illustrated in the Journat for Dec, 4 
last year (p. 975). 





although dispensed at a price which, in order to be equal with gas, 
is unremunerative to the providers. Let the latter improve thei 
commodity ; and when it is otherwise satisfactory there will bea 
sufficient field open for it, notwithstanding the price that must be 
charged.’ 

On the whole, the recent congress of the Société Technique 
appears to have been fairly successful ; although, with one or two 
exceptions, the papers read do not seem to have been quite up to 
the level of former years. It will, however, be better to wait for 
the full text of the communications, before judging of their merit, 
which may be more than the titles and précis indicate. 





GAS AND WATER COMPANIES IN THE MONEY MARKET, 
Very little in the way of change is to be noted in gas stocks for 
the past week. The most noticeable feature is the rapid and 
complete recovery of Gaslight “ A,’’ which regained the quotations 
from which it had been put down the previous week. The buying 
price of Imperial Continental also advanced materially. Beyond 
these, nothing else moved; no stirring influence being at work, 
In the course of the week the Scheme by which the South 
Metropolitan Gas Company is to augment its territory by the ab. 
sorption of the Woolwich districts was sanctioned by the pro. 
prietors of all three of the Companies concerned, and the final 
stage of approval by the State authorities is reached. But the 
project attracts hardly any public attention—in the Money Market, 
at any rate, if not elsewhere generally—as it is felt that, whatever 
may be the fate of the Scheme, the result can have scarcely any 
appreciable influence on the fortunes of the South Metropolitan 
Company; at all events for some long time to come. 

In the Water Market matters are even more destitute of any. 
thing tending to excitement; and a slight fall in Southwark and 
Vauxhall alone saved it from complete stagnation. 

The markets closed at the end of the week as follows :— 
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Tue Errect or High TEMPERATURES ON PETROLEUM 
HyDROCARBONS. 


This was the title of a paper, by Drs. Armstrong and Miller, © 
communicated to the Chemical Society last month. The authors 
described the results of their examination of the liquid obtained on 7 
compressing oil gas, such as is made by passing the vapour of © 
petroleum through highly-heated retorts. They point out that | 
their material is in every respect similar to that examined by | 
Faraday in 1825; and in which he discovered benzene. 
benzene and its homologues, the liquid from oil gas contains 
hydrocarbons of the ethylene and acetylene series. It is note 
worthy, they say, that the latter are none of them true homologues 
of acetylene, as they are incapable of forming metallic compounds 
analogous to-acetylide of copper. They are probably all derivatives 
of allene.(CH3.C.CH,), the isomer of allylene or methyl-acetylene. 
From the fractions boiling below benzene, two hydrocarbons of the 
acetylene series have been isolated, methylallene (CH,CH.C.CH)), 
identical with the crotonylene separated by Caventon from the 
mixture of hydrocarbons condensed by compressing coal gas, and 
hexoylene (C,H,,), identical with that described by Schorlemmer. 
The crystalline tetrabromides of these hydrocarbons have both been 
obtained in large quantity in a pure condition. As yet it has not 
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eat ee 
been found possible to isolate the intermediate hydrocarbon—C,H,. 
The fractions below benzene contain two olefines—viz., amylene and 
hexylene. A study of their oxidation products shows that both of 
these are the normal hydrocarbons. The amylene furnishes, on 
oxidation with permanganate, normal butyric acid. The hexylene 
js converted into normal valeric acid. In other words, the amylene 
js normal propyl-ethylene; the hexylene, normal butyl-ethylene. 
In conclusion, it was pointed out that this is an extension of the 
investigation of Thorpe and Young. By heating paraffin under 
pressure at a& comparatively moderate temperature, they obtained 
a mixture, with corresponding olefines, of lower (normal) paraffins 
down to pentane. At the higher temperature of the oil-gas retorts, 
the paraffins are completely converted into olefines, acetylenes, 
benzenes, &c. It is not improbable, they state, that the benzenes 
are products in a direct line of the action of heat on the parafiins ; 
and that they are not built up, as has been supposed, from hydro- 
carbons of the acetylene series. 


Tue Waste Heat or Retort FuRNACEs. 


Mr. W. H. Radford, of Nottingham, has patented a method of 
utilizing the waste heat of direct-acting gas-retort furnaces—t.e., of 
furnaces of the old type burning coke direct to carbonic acid. Mr. 
Radford, like many others before him, has been struck by the waste 
of heat due to the fact that the products of combustion leave a 
retort furnace at 1200° Fahr. or more; whereas the most economical 
temperature in a chimney for ensuring a proper but not excessive 
draught is 600° Fahr. Thus it would be better for the working of 
the retorts themselves if the effluent products of combustion were 
cooled down on their way to the chimney ; and at the same time 
the heat taken from them might be otherwise utilized. Mr. 
Radford proposes to generate high-pressure steam from this waste 
heat, by an arrangement of boilers in connection with the main 
flue. Less than 40 per cent. of the heat that might be utilized in 
this way would suffice, in Mr. Radford’s opinion, for generating 
steam to supply all the motors in the works; and he proposes that 
the remaining 60 per cent. should be used to produce electricity for 
lighting streets and public squares. Mr. Radford calculates that 
every through setting of seven retorts would, by saving the heat 
otherwise lost, generate sufficient steam to supply at least 15 indi- 
cated horse power; whence he makes it appear that the saving 
under this head for a town of 200,000 inhabitants would be repre- 
sented by 744-horse power, worth, “at a low estimate,’’ £3273 per 
annum. There is, of course, nothing new in all this; for steam- 
boilers have, time out-of mind, been set upon the main flues of 
retort-settings. It is useful, however, to recall from time to time 
how wasteful is the old-fashioned direct-acting furnace. 


A New System or Parntine Iron. 


A process, on a new principle, for protecting iron and steel from 
corrosion (especially when submerged) has been patented by Mr. F. 
Maxwell-Lyte, F.C.S. The theory of the process is essentially 
electrical ; and its utility is based upon the hypothesis that the 
oxidation of iron and steel is much accelerated by, if not wholly 
due to galvanic action. The metal to be protected is first coated 
with one or two primings of an oxide of a metal electro-positive to 
iron, upon which any of the ordinary anti-fouling or oxide paints 
may be applied. These latter always contain the oxide of a 
metal electro-negative to iron; and this oxide will consequently 
always be reduced, and the iron oxidized in time. The priming 
employed by Mr. Maxwell-Lyte is composed of oxide of zine, or 
magnesia, particularly the latter; and this not only protects the 
iron, but keeps it from contact with the outer coat. It is claimed 
that something of this kind has always been used whenever paint- 
ing of iron has been even partially successful; but that the guiding 
principle—the use in the first place of a material electro-positive 
to iron—has been overlooked. Red lead as a priming’ does fairly 
well for a time ; because though lead is electro-negative to iron, it 
is only slightly so. Better protection is assured by the use of a 
distinctly basic material. 


THE Use or Coat Gas in STEEL MAakING. 


Among the other methods of making steel at present known, 
not much attention is paid to the possibility of converting iron 
into steel by the direct agency of coal gas. In the course of a 
series of papers on “ Metallurgy,” now being published in Iron, 
& quotation from Gmelin on the production of steel by cementation 
is given. The author states that steel may be readily made by 
placing iron bars heated to redness in a cast-iron tube coated 
with clay, and passing through the tube a stream of ordinary coal 
gas. The carbon of the gas is transferred to the surface of the 
metal, which it penetrates throughout, after the gas has been shut 
off, and while the heat is still maintained for the purpose. How 
this action takes place is not clear; but it is certain that, by the 
use of gas, steel may be made without the intervention of solid 
Seager Whether it is an economical process in comparison with 
4 other systems of working in more general use is not stated. If 
‘ nye successful, however, the product of the gas process 
should be a very pure class of steel, unless the presence of sulphur 
1s an objection. 


Pree Coat Dust anp Mine Exptosions. 

urther communication has been made to the Royal Society, 
by ~ > Galloway, on the influence of coal dust in colliery cme. 
of wd Galloway claims to have discovered the great influence 
Set coal dust in colliery explosions, although he does not deny 
a » esc out by Sir Frederick Abel, coal dust has been 
Previously recognized as a factor in these disasters. What Mr. 





Galloway contends for, however, is that dry coal dust is the prin- 
cipal agent in colliery explosions, and that fire-damp occupies only 
a secondary position. A mixture of air and coal dust is inflammable 
at ordinary pressure and temperature; and this fact, experimentally 
proved by Mr. Galloway, explains the phenomena observed after 
some great explosions, when flame has passed through very long 
galleries, presumably containing nothing but pure air, and, of 
course, dry coal dust in a state of greater or less purity. In the 
particular case of the Dinas: Colliery, where an explosion occurred 
on Jan. 18, 1879, it was within Mr. Galloway's knowledge that no 
sudden outburst of fire-damp had ever been known to take place in 
it. The workings were naturally very dry, the temperature ranging 
from 75° to 82° Fahr.; and the floor was covered with coal dust, 
After the explosion, coked dust was found in well-marked deposits 
in all the working places, as far as these could be penetrated. The 
ventilation of the mine was so divided that even if fire-damp had 
been present in one part, it could not have affected the remainder. 
Consequently, Mr. Galloway concludes that, in this case, coal dust 
and air alone were responsible for the disaster. The importance 
of this conclusion, as bearing upon the storing of dusty coal, is only 
too obvious. 


THe MANUFACTURE OF DyEs From BasTarD CANNEL. 


As an indication of the many directions in which inventive 
minds are turning in order to accomplish the utilization of the 
so-called ‘‘ waste substances,” it may be mentioned that in the 
Dukinfield district, near Manchester, a bastard cannel is obtained, 
which, as a gas coal, has comparatively little value, but which pos- 
sesses rich properties for the manufacture of dyes. The building 
of works in the immediate neighbourhood of the pits is in con- 
templation, with the view of using this coal simply in the manu- 
facture of dyes; the only questions which at present stand in the 
way being as to the quantity of the bastard cannel, and the price 
at which it can be obtained. Already it is being largely used at 
dye-works in the Manchester district ; and considerable quantities 
from the Black Mine and the Peacock Mine in the Dukinfield dis- 
trict are also being used solely in the manufacture of dyes. 


Cechnical Record. 


SOME NEW PHASES IN PHOTOMETRICAL PRACTICE. 
By W. J. Dispr, F.I.C., F.C.58., 
Chemist and Superintending Gas Examiner to the Metropolitan 
Board of Works. 
[A Paper read, on May 5, before the London Section of the Society of 
Chemical Industry, and reprinted from the Society’s Jowrnal. } 

The attention which has been paid within the last few years to 
the improved illumination of open spaces and large areas generally, 
and the introduction of the electric light and gas-burners of high 
power, has inevitably led to a reconsideration of the methods in 
use for estimating the value of the various systems adopted. It 
was formerly considered sufficient to estimate the intensity of the 
luminous rays in a horizontal direction only, irrespective of the 
value of the rays which are actually utilized in practice. Such a 
system was doubtless useful in those cases in which burners of 
similar primary construction were employed; but with the various 
forms of burners and lanterns recently introduced to the public, 
such a system is entirely erroneous, and can only afford results of 
a misleading character. 

In order to ascertain the true value of a luminous agent, it is 
necessary to determine the power of the rays falling at angles vary- 
ing from the horizontal to the vertical; or, more strictly, 
through the whole of the semicircle, from the vertical 
line above to the vertical line below the point of illumina- 
tion, as shown in fig. 1. For this purpose the ordinary 
form of photometer is altogether unsuitable, and can only 
be employed after considerable modification, and with an 
expenditure of time and labour which is all but out of the 
question. I have therefore devised an instrument of 
entirely different construction to the usual form, which Fis. 1. 
renders the testing of the angular rays both easy and rapid. 

Before proceeding to the description of this photometer, it will 
be advisable to discuss the principles adopted, and the reasons for 
them. 

When the Committee of the Gas Section of the International 
Electric and Gas Exhibition, held at the Crystal Palace last year, 
invited Professor Foster and myself to report upon the various 
burners exhibited, one of the first points considered by us, at the 
request of the Committee, was the estimation of the angular rays 
emitted from the various burners submitted to our examination. 
For this purpose we employed a small portable photometer 
designed by Mr. F. W. Hartley, and termed by him the “ Univer- 
sal’? photometer.* The instrument consists of a light narrow 
table, 11 inches wide, 2 ft. 6 in. high, and 5 ft. 6in. inlength. The 
scale is divided into inches and tenths; and is 21 inches in length. 
It is fitted into, and capable of being shifted and fixed at any posi- 
tion within a groove in the table top, which has a long slot along 
its centre. Below the slot is a brass socket connected by wire cords 
passing over pulleys to the winch handle; similar to the arrange- 
ment in the Evans photometer for moving the candles, and serving 
the same purpose—viz., the movement of the standard. The disc 








*This apparatus was illustrated and fully described in the JournaL, 
Vol. XLI., p. 1008.—Ep. J.G.L. 
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carrier is supported on a stand, the base of which is fitted with a 
pointer or index coinciding with the vertical line of the disc. The 
disc carrier, like the scale, may be moved along the table, and 
both must be shifted at the same time; the index of the disc 
carrier and the zero of the scale being made always to coincide 
with each other. With the photometer a strong sliding pillar is 
provided, which, like the photometer, stands upon the floor, and 
is provided with levelling screws and plumb lines. This pillar 
serves to carry gas-burners, or lamps of various size, as required. 
Mr. Hartley has calculated a series of tables for use with the 
instrument, by means of which results are readily obtained. 

As submitted to us, the disc was rigidly fixed in the usual 
vertical position; but at our request this was so arranged as to be 
susceptible of adjustment at any required angle, so that the rays 
from the standard and the burner under examination whatever its 
position, might impinge upon the screen at equal angles. The 
following considerations will show our reasons for this :—When 
two lights are opposed to each other in a horizontal direction, and 
a vertical screen is placed between them, it is evident that the rays 
impinging thereon must do so in accordance with the well-known 
law of the squares of the distance. If the actual distance of one 
of the lights from the screen remains constant while travelling 
through the circumference of a circle whose centre is coincident 
with the centre of the disc, the number of rays impinging upon 
the unit area of the disc must be less, and continue to decrease as 
the position of the light is increased from that of the horizontal 
line ; and this decrease is in exact ratio to the cosine of the angle 
formed by the position of the light with regard to the disc and the 
path of horizontal rays. Therefore the number of rays impinging 
upon the vertical disc will diminish with the cosine of the angle 
thus formed. The following diagram (fig. 2) shows this very 
clearly :— 
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Let AA’ BB’ represent the section of horizontal rays impinging 
at right angles upon the vertical dise CC’; and CD C”D” the 
section of an equal number of rays thrown at a downward angle 
from a source of light placed above the horizontal. It is evident 
that the whole of the angular rays do not impinge upon the disc 
CC’, but that the rays which do so are defined by CD C’D’. By 
drawing the circumference of a circle whose radius is CC’, and 
finding the cosine CE, it is at once seen that the section of the 
rays CF’, which impinge upon the disc, is in exact proportion to 
the cosine of the angle of incidence CE. 

When the light is raised throughout a quadrant, the number of 
rays impinging upon the vertical disc will be nil; and thus, 
though the burner may be one of high illuminating power, such 
a system of photometry would fail to record any value for it. 

Another important point in connection with the vertical disc 
must not be overlooked; and it is that, when the rays of light 
impinge upon a surface at an oblique angle, a considerable loss 
of light occurs by reason of the increase of reflection and absorp- 
tion which preponderates over the loss incurred when the angle 
of incidence forms’ a right angle. This loss increases with the 
increase of the angle, and seriously vitiates any results obtained. 
The following table shows the results of some tests made in this 
manner :— 


TaBLE I.—Showing the Illuminating Power of “* Angular Rays”’ 
when tested with the Photometer Disc fixed in a Vertical 
Position, and when it is arranged so that the Angles of Inci- 
dence are identical :— 


Rays rrom BuRNER 22°59 wirn Horizontau LINE. 
Readings with Loss per Cent. by 
Disc arranged for Estimation with 
equal Angles of Vertical Disc, dueto 
Incidence. Reflection. 
44°1 eo 4°9 
245-0 ee 
519°5 ee 
29°7 ° 
852°0 
68°8 
30°8 
162°2 


Corrected for 
Cosine of Angle 
= 0°9239. 


Readings with Disc 
Vertical, 
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Rays From Burners 45° with Horizontat Line. Cosine = 0'707}, 


“ 18-0 
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12°15 
with HorizontaL Line. Cosine = 0-387, 
378°0 eae 61°8 
920°0 76°5 


Average. s+... 69°1 


After correction for the diminished number of rays impinging upon 
the disc at the different angles, the value obtained is deducted from 
that found by estimation with the disc arranged for equal angles 
of incidence, and the difference between the two results calculated | 
into percentages. By this means I find that when the burner js 
at an angle of 22°5° above the horizontal, the average loss due to 
reflection from the vertical disc is 4°4 per cent.; at 45° it is 12 per 
cent.; and at 67°5° it is 69 per cent. 

It is obvious, therefore, that the method of estimating the 
illuminating power of angular rays by means of a vertical disc is 
erroneous. 

By arranging the disc so that the angle of incidence is equal on 
either side, thus— 


Average 

Rays FROM BURNER 67°5° 
55°3 144°5 
82°8 216°5 
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Disc, AA’. Horizontal rays, AB A’B’, Angular rays, CA C’ A’. 
we equalize both the proportionate number of rays impinging 
thereon, and the loss due to reflection. Determinations thus made 
possess all the value of those made with a vertical disc and hori- 
zontal rays on either side in the usual manner. 

For the purpose of comparison with the ‘ Radial ” photometer, 
as [have termed my design, I append the accompanying illustration 
(fig. 4) of a portable photometer—made by Messrs. W. Sugg and 
Co.—which embraces ail the essential points of the most approved 
pattern of the ordinary bar photometer. It is easily taken to 
pieces and packed in a box for conveyance, and is readily fitted up 
for use, with a little practice, in five minutes. The principle 
involved in the construction of the ‘ Radial” photometer is very 
simple—viz., that the light under examination should be rigidly 
fixed in one position while the estimations of the value of the 
angular rays emitted from the horizontal to the vertical, either 
above or below, are being made; thus ensuring perfect steadiness 
of the burner or other luminous point. 

The apparatus consists of two vertical supports, one of which is 
permanently fixed to the base-board or foot, while the one on the 
right hand travels‘on rollers on the base-board in such a position 
that it will run in front of the fixed support. The two uprights are 
connected by a bar, the ends of which work upon trunnions, or 
axles, attached to blocks which travel in the grooves of the uprights. 
These blocks can be clamped in any desired position. One end of 
the bar is attached to the front of the fixed upright, while the other 
end is attached to the travelling upright at the back ; so that when 
the two uprights are in juxtaposition the bar is perpendicular 
between them. The centres of the trunnions correspond in position 
with the centres of the two graduated dial-plates in front of the 
uprights. The distance between the centres of these dial-plates is 
50 inches. It is evident, therefore, that whatever position the bar 
may be in, the distance from the centre of one dial to that of the 
other must be constant. In front of the dial-plate on the travelling 
upright, the screen or disc-holder is fixed so that its centre is coinci- 
dent with the centre of the dial. Attached to the block in the 
groove of the travelling upright support is the horizontal bar that 
carries the standard. 

The standard is supported in front of the horizontal bar bya 
travelling carriage working on rollers. It is moved by a cord and 
winch, conveniently placed on the right-hand side of the graduated 
dial on the support. Attached to the block carrying the photo- 
meter disc is.a brass rod, which is brought well forward and then 
curved round for the purpose of carrying a velvet curtain to screen 
off extraneous: light when readings are being taken. 

The two dial-plates are graduated—the larger one, on the fixed 





8, 1884, 





bP = 0°7071, 
18°0 
18°6 
14°6 
22-0 
12°5 
18°4 
10°3 
12°3 
15°9 
158 
8-7 
11°6 
13°2 
0'8 
116 
14°5 
12°15 
= 0°3827, 
61°8 
76°5 
69°1 
ging upon 
icted from 
ual angles 





calculated | 


burner is 
SS due to 
5 18 12 per 


ating the 
al disc js 


equal on 


‘e. 


pinging 
is made 
1d. hori- 


ometer, 
stration 
ge and 
proved 
ken to 
tted up 
inciple 
is very 
rigidly 
of the 
either 
\diness 


1ich is 
yn the 
sition 
its are 
ns, or 
‘ights. 
ond of 
other 
when 
icular 


sition 7 


f the 
tes is 
e bar 


x 

aut 

en 
. 











July 8, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 








61 








Fic. 4. 


support, in degrees; and the smaller one, on the travelling support, 
in half degrees. These are numbered as whole degrees for the 
purpose of facilitating the setting of the dise for equal angles of 
incidence ; so that when the bar is at (say) 40°, the disc-pointer is 
to be set at 40. It will then be in the proper position—viz., 20°. 
The dise may be arranged to work automatically with the move- | 
ment of the bar, by means of a simple mechanical appliance ; so 
that whatever may be the position of the bar, the disc will be at 
the correct angle. 

A brass rod is provided for adjusting the position of the burner, 
&e., to be tested. It has to be pushed through the centre of the 
block and trunnion on the fixed upright support; and it will then 
be at right angles with the plane of the dial, and project exactly 
through its centre. By this means it is easy to fix the exact 
position of the flame in front of the apparatus. The light to be 
tested may be brought forward to the full extent which can be 
attained by the dise and standard. This obviously can be regu- 
lated as desired ; so that the size of the burner or lantern which 
may be tested with the apparatus is practically unlimited—due 
regard being paid to length of bar and power of light. 

When a test is commenced, the light to be examined is fixed on 





























the support attached to the block in the fixed upright, and accu- 
rately centred with the dial-plate, which is to be lowered to the 
bottom of the groove in the support. The block in the travelling 
support has next to be raised. ‘This operation will bring it imme- 
diately over the burner ; the travelling upright being in front of the 
fixed support, and the pointer on the bar indicating 90° on the large 
dial-plate. The photometer disc is to be arranged for equal angles 
of incidence, by turning it until its pointer is at 90, when a reading 
can be taken. The clamp holding the top block in position is then 
loosened, and the handle working the rack and pinion of the travel- 
ling support turned until the bar is at an angle of 80°. The block 
must then be clamped ; the disc adjusted to 80°; and so on for each 
degree or ten degrees as desired, until the horizontal rays are 
estimated. The block supporting the light is then to be raised to 
the higher position, and the bar adjusted for the desired angle 
below the horizontal, and a second series of readings taken until 
the downward vertical rays are estimated. 

The illustration fig. 5 shows the instrument arranged for testing 
the rays thrown downward at an angle of 45° :— 

The Bunsen, or greased disc, under ordinary circumstances, 
with lights of equal colour, is all that can be desired; but when 
used for testing the electric light, or gas-burners of the recupera- 
tive class, it is very unsatisfactory, and at times useless, in conse- 
quence of the great difference in tint between the light emitted 
from the standard and that of the burner under examination. I 
have, therefore, abandoned its use for these purposes, and employ 
a modified form of the Leeson or “star” disc. As originally 
designed, this disc was unsatisfactory, in consequence of the 
“ cockling”’ of the two thin papers on either side of the perforated 
stout paper. To such an extent was this fault found to interfere 
with the readings, that the Gas Referees, some time back, dis- 
allowed its use at the Metropolitan gas-testing stations under their 
charge. 

Finding that the Bunsen dise did not answer all the purposes 
required, I modified the star dise by pressing together the three 
papers (of which it is formed) with very thin starch water, and 
drying the moist disc under pressure. This treatment effectually 
prevented “ cockling;’’ and the use of the disc in its present form 
is sanctioned by the Gas Referees. The great advantage of this 
form of disc is that very sharp readings are readily obtained, with 
totally different coloured lights. Red and blue lights are compared 
with the greatest ease—an advantage which no words of mine can 
enhance. 

It is to be hoped that, in future, all eomparative tests of the 
value of various burners will be so conducted as to show the actual 
work done by them, not only in one direction, but in all directions. 
With Argand and other circular burners, this can be done by 
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making one series of tests from the vertical above to the vertical 
below, at every ten degrees. But in the case of flat-flame burners, 
it 1s necessary that this series should be iade in duplicate—one 
with the flame flat, or at right angles to the bar of the photometer, 
and one with the flame placed with its edge'to the bar. An exten- 
sive series of experiments on this point has shown that very 
considerable differences exist between the quantity of light emitted 
from the flat surface and from the edge of various burners; this 
difference varying from 10 to 35 per cent. of the light emitted from 
the flat surface. Therefore it is very necessary that the two series 
of tests should be made, and an average taken which should be 
held to represent the value of the burner. The following table 
shows the results of some preliminary tests made in this manner :— 





Taste IIl.—Showing the results of Tests of the Angular Rays | 
emitted from an Argand, and from two Flat-lame Burners of | 


different construction. The Photometer Disc was arranged so 
that the Angle of Incidence was equal on either side. 
results are stated in Percentages of Maximum Intensity. 


























| Flat-flame, No. 1. | Flat-flame, No. 2. 
Rays from Burner, | Argand.| Flame at Flame Flame at | Flame 

| Right with the Right with the 

Angles to | Edge to Angles to | Edge to 

the Photo- | the Photo- | the Photo-| the Photo- 

meter Bar. | meter Bar. meter Bar. | meter Bar. 
90° above horizontal | 64°2 84°8 79°6 | 656°0 | 60°0 
- » me | 94°3 94-2 79°6 60°0 | 62°0 
70° * a 86°4 95°6 84-0 60°0 55°0 
ow ~~ ‘“ 96°5 92°7 84-0 64°0 56°0 
50° ” ” 97°1 95°6 83-2 66°0 58°0 
— « ” 100°0 91°3 79°6 68°0 60°0 
FF ys ” | 97°1 87:0 76°8 72°0 62°0 
20° » | 96°5 84-0 75°3 74°0 63-0 
: ” | 95°0 84°0 74:0 70°0 63°0 
Horizontal. . 90°0 84°8 71:0 68-0 60-0 
10° below horizontal | 90:0 89-1 71°6 72°0 65°0 
20°, ” | 92°9 89-1 76°38 78°0 68°0 
a ws mA | 94°3 87°6 76°8 76°0 69°0 
40° 5, - 97°1 94-2 76:0 78°0 72°0 
50° ” | 91°5 93°5 69°5 84°0 76°0 
60° ,, 99 | 81°5 98°5 68-1 88-0 70-0 
70° » 57°2 | 100-0 66°7 | 94:0 60-0 
80°, %9 36°5 99°2 63°8 | 100-0 56°0 
ws, is | 26-4 74:0 72°1 | 62:0 45°0 











For the purpose of facilitating comparison, I have drawn the 


The | 





I am well aware that I am proposing a complete revolution jp 
practical photometry; but, having shown a full justification fo 
it, I venture to hope that those experienced will readily agreg 
with me, that the sooner the old erroneous methods are abandoned 
the better. By means of the radial photometer and the improved 
Leeson’s disc, any light can be readily tested in a most satisfactory 
manner, and results obtained which will fully repay the smal] 
amount of additional work expended in their production. 

The importance of a reliable standard of light is admitted by al] 
experts in photometry ; and a great deal of work has been done by 
various investigators with the view of obtaining something of 
more definite character than candles. It is to be hoped that, 
before long, a change from the present parliamentary standard 
will be authorized, and one or more of the proposed substitutes 
for candles made legal. Enough has been done to prove that the 
pentane test of Professor A. Vernon Harcourt, and the screen 
of Mr. Methven, possess all the requirements of practical 
standards; and where expense is no object in the one case, or 
gaseous fuel is obtainable in the other, and a small degree of 
illumination is desirable, little objection can be made to them, 


| But where gaseous fuel is not at hand, and when a standard of 


light of higher illuminating power is desired, no better standard 
can be advised than the sperm oil-lamp of the late Mr. T. W, 
Keates, which was fully described by him in the JouRNAL oF 
Gas Licutine for March 16, 1869.* At that time the lamp was 
arranged to give a light equal to 10 candles; but since then it 
has been improved so as to yield a light equal to 16 candles, 
This can be modified, when desired, to give a light of 2, 5, or 


| 10 candles, by simply cutting off portions of the flame by means 


of a suitable screen; in which case sufficiently accurate results 


| for ordinary purposes can be obtained without weighing the oil. 


In raising this question of the lamp, I am perfectly aware that 
many will think that I am “ thrashing a dead horse.” In answer 
to those who do so, I will ask for any systematic tests made 


| with this lamp which shall prove its unreliability. The objection 
| that the lamp is used with a wick I hold to be utterly unscientific, 
| and unworthy of consideration in the face of the fact that, when 


properly used, the lamp yields a light which is practically constant. 
In proof of this statement, I would point to the series (‘Table III.) 
of tests of a gas-flame arranged to yield a steady column of light 
8 inches in height, by cutting off the light from the top of the 


| flame with a screen, so as to exclude errors, as far as possible, 


diagrams, figs. 6 to 10, representing the quantity of light emitted in | 


different directions. From these it will be seen that the ordinary 
method of testing burners does not give really comparative results 
of any value, as the horizontal rays in each case are curiously less 
in illuminating power than the angular ones, both above and 
below them. Therefore horizontal testing only is unfair to the 


burner ; and in all competitive trials it should be supplemented in 


the manner I have described. 





arising from slight variation of consumption or quality of gas. 

The tests were made at intervals, and on various days, during 
which practically no variation was found in the illuminating 
power of the gas used. The results may, therefore, be taken as 
fairly representative of the work done by the lamp. 

The conditions under which the lamp must be burnt are very 
simple—viz., clean oil and a clean wick. For particulars regarding 
the oil, I cannot do better than refer to Mr. Keates’s paper already 





* See Vol. XVIIL., p. 181. 
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Fic, 6.—ARGAND Burner. 
The thick line 
of a circle whose radius equals the value 
of the light thrown from the burner 
horizontally. 


R Fia, 7.—Fuat-Fiame Burner, No. 1. 
represents the circumference Flame at right angles to photometer bar. 





Fie. 10.—F Lat-FLAME 
Burner, No. 2. 
Flame with the edge to 
photometer bar. 


Fic. 8,—F1at-FLAmMe Burner, No.1, 
Flame with the edge to photo- 
meter bar. 
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mentioned. What he said there holds true now, and will hold 

true so long as there are sperm whales to be caught, and a tem- 

perature of 40° Fahr. obtainable. 

Taste I1I.—Showing the Results of Tests made with Keates’s 
Lamp, of a Flame 3 Inches in Height ; the Light from Portions 
above that Height being Cut Off by means cf a Screen. 

Light given by 


Ascertained 
Standard Lamp Telus of 
rrected for Consumpti 
= of Sperm, — Gas Flame. 
* “BR ° 
sn 16°82 17-85 
A a Wg 16°89 18-07 
Second day . ‘ te Ne 
. ere 16°75 17°82 
oa ce ow 16°38 18°32 
a =: eres 17°02 18°21 
iod@ay. «© « + 16°48 18°06 
nie yee 16°68 18°11 
th da a ae 16°10 17°93 
es 16-50 as 18°13 
; i Pes 17°08 is 17°93 
MG@Gey. «2s 6 16°46 ‘a 17°88 
Pes tts 17:00 a 17°92 
a 16°52 18°05 


- os a be 2 17-00 ‘4 

Note.—71 per cent. of the tests were within 0°1 candle of the mean. 

The only objection, of any moment, which can be made to the 
use of the lamp is that it requires a certain interval of time to 
elapse between the first lighting and its readiness for use ; but as 
this interval is only about 30 minutes, I do not see that this 
objection should have weight with those who are desirous of 
obtaining correct results from an operation which requires such an 
exercise of patience as photometry admittedly does. . It 1s pro- 
yerbial that impatient operators make bad photometrists. 

The great advantages to be derived from a 16-candle standard, 
which is ready for use at all times and in all places, are obvious. 
In the first instance, the advantage of using a standard which 
approximates more nearly to the power of the light under examina- 
tion must be perceptible to the most superficial observer; as by 
this means the errors due to the multiplication of the readings by 
8, 16, &c., are eliminated, and more correct results obtained. In 
the second place, the colour of the standard lamp is almost 
identical with that of the ordinary 16-candle gas-flame; and, 
therefore, readings with the disc are rendered easier. In the third 
place, the use of the 16-candle lamp enables estimations to be 
made of the value of high-power gas-burners and electric lights, 
with far greater facility and exactness than can possibly be the case 
with standards of lower power; and with the further advantage of 
shortening the photometer-bar. 

I have thus shown enough to point out the chief advantages of 
the lamp. The objection that ‘‘the lamp will not burn” is so 
utterly at variance with all the facts, and the results of hundreds of 
tests made with it, that I pass it by without further comment. 

In conclusion, I may state that I do not claim to have settled the 
many vexed questions arising in photometric practice. On the 
contrary, the radial photometer was designed to assist in their 
investigation; and it is to be hoped that its systematic use will 
throw considerable light on many points, connected with the con- 
struction of gas-burners and other illuminating agents, which at 
present rest in obscurity. If my endeavours to provide a workable 
instrument which shall assist in their solution meet with any 
degree of success, I shall be more than satisfied.* 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 
(Continued from Vol. XLIII., p. 1084.) 
II.—ConDENSATION. 

In the preceding chapter we have seen what are the laws which 
govern the decomposition of coal and the formation of the hydro- 
carbons. We have now only to lower the temperature of the 
resulting mixture to a degree approximating that at which it 
should pass into the distributing mains, and to eliminate succes- 
sively those of its constituent elements which might injuriously 
affect the illuminating power, or exercise a deleterious action upon 
the localities lighted, to obtain a stable compound utilizable for 
illuminating purposes. At the high temperatures of the distilla- 
tion vessels, the vapours have the same characteristics as gases ; 
and on their issuing from the incandescent part of the retort, we 
have only to occupy ourselves with the phenomena of the recon- 
stitution of the dissociated compounds. It would have been of 
very great interest to know the temperature sof these volatile 
matters in the retort itself, as they do not attain anything like that 
of the surrounding vessel; the gases becoming heated with some 
difficulty, and the various decompositions of the hydrocarbons 
taking place almost always with very considerable absorptions of 
heat. But the experiments necessary to furnish us with this 
information not having yet been made, I conclude, from the fact 
that the gases cool with difficulty, that they must have the same 
temperature in the body of the retort as they have when they 
reach the mouthpiece. From information which has been com- 
municated to me, I find that the gas at the latter point has a tem- 
perature of 500° to 550° C., which gradually diminishes, becoming 
only 350° to 400° C. in the ascension-pipes during the first hours 





* Mr. Dibdin’s pee was discussed in conjunction with that read at the 
same meeting by Dr. P. Frankland, on the “ Composition and Illuminating 
Power of Coal Gas,” and The 


: iven in the Journat last week (p. 17). 
report of the discussion w: > 


appear next week.—Ep. J. G. L 





of distillation. When we examine the composition of illuminating 
gas, and note the large quantities of carburetted vapours which 
are diffused therein, in presence of free hydrogen, on its issue from 
the red-hot portion of the retort, we are led to think that we are 
dealing with a chemical operation which has been only partially 
performed. It is, in fact, difficult to explain otherwise how it is 
that products which readily combine are to be found thus in simple 
mixture. 

M. St.-Claire Deville has established most conclusively that the 
recombination of the dissociated elements requires a certain definite 
time and temperature ; and we also know that the reconstitution of 
the hydrocarbons can only be effected at a specific degree of heat. 
It is, therefore, probable that this cessation of the process of com- 
bination is due to the want of contact of the elements for a suffi- 
ciently long time at a suitable temperature. It would be extremely 
advantageous—and practically the thing appears to be very easy of 
execution—to cause the products of distillation, on leaving the 
retorts, to pass into cast-iron cylinders raised to a temperature to 
be determined by experiment (and probably from 400° to 500° C.), 
which would compel a portion of the hydrogen to mingle with the 
hydrocarbons, instead of passing away in company with them as is 
now the case. Very possibly a simple enlargement of the retort 
mouthpiece, and some few changes in the lower portions of the 
ascension-pipes, would suffice for the formation of a reconstitution 
chamber. 

As soon as the temperature of the surfaces with which these 
products come in contact falls below 400° C., a fresh phenomenon 
is added to those which we have just been examining—viz., the 
condensation of the compounds whose boiling points correspond to 
this temperature. These condensations constitute a very delicate 
operation for illuminating gas, inasmuch as we are dealing with a 
mixture of gases and vapours, and the latter belong for the most 
part to liquids soluble one in the other, and having boiling points 
which approximate very closely. Compared with water, these 
vapours possess but a very small amount of latent heat; conse- 
quently, cooling brings them without difficulty to the liquid 
condition. But, on the other hand, these condensed products 
have a constant tendency to diffuse themselves in the gases which 
accompany them. In condensing, the particles of vapour do not 
necessarily reunite ; and some of them remain in a state of strongly 
marked division under the form of a cloud, which subsides very 
slowly. It is this that takes place particularly with the less 
volatile products; and experience shows that it is much less diffi- 
cult to deprive these gases of the oils than of naphthalene and 
parafiin. 

I will just note here that the resistance of naphthalene to con- 
densation is increased by the fact that it is soluble, especially in a 
hot state, in the light coal oils and in water, and that it remains 
dissolved in the highly attenuated globules of these liquids which 
are in suspension in illuminating gas. Now, the solution of a solid 
body is a complex operation which the study of calorimetry permits 
us to consider as a fusion which is accompanied by the diffusion of 
the liquid produced in the mass of the dissolving body. As the 
body in dissolution is maintained in the liquid state only by the 
presence of the dissolvant, if the latter is evaporated the dissolved 
body resumes the solid state. The same thing occurs when a body 
like naphthalene (the solubility of which increases with the tem- 
perature) is cooled after having been dissolved by heat. In these 
two cases the body crystallizes. A similar solution is almost always 
supersaturated when condensation takes place; and the study of 
phenomena peculiar to this state explains very thoroughly the facts 
in regard to the crystallization of naphthalene often observed in 
gas-works. 

I will now briefly recapitulate the theory of the various general 
phenomena to which the condensation of the crude products give 
rise. The liquefaction or condensation of vapours consists in their 
passage from the aériform to the liquid state. It is a phenomenon 
essentially exothermic. Condensation may be effected by three 
causes—viz., cooling, compression, and chemical affinity. The 
two former require that vapours shall be in a state of saturation ; 
but the latter causes the liquefaction of the most rarefied vapours. 
The quantity of saturated vapour which forms within certain 
determined limits, depends only upon temperature and upon the 
liquid vaporized ; and in no way whatever on the nature of the 
gas. It would be just the same if this took place in a vacuum. 
The elastic force of the saturated vapours—that is to say, in contact 
with an exces of liquid—increases with the temperature; and it 
varies for each particular liquid. With the exception of the speed 
at which the operation takes place, vapour forms in gases as in @ 
vacuum ; and the maximum tension it acquires is added to the 
pressure of the gas. The non-saturated vapours—viz., those 
which are not charged with an excess of liquid—possess the same 
physical properties as gas. 

Dalton has laid it down as a general law, that the vapours of all 
liquids have the same maximum elastic force at equal distances 
from their boiling points. Though this law is not absolutely 
correct, it is sufficiently so for organic liquids belonging to a series. 
The vapours of mixed liquids do not usually act like mixtures of 
gases. M. Regnault has pointed out three cases of this. The first 
is that of liquids which do not mix together, such as water and 
sulphide of carbon, or water and benzene; in which case the 
tension of the mixture of the vapours is equal to the sum of the 
maximum tensions of these vapours when separate. The second 
is furnished by those liquids which dissolve each other in limited 
quantity, such as water and ether. In this case the maximum 
tension of the mixture of vapours is less than the sum of the 
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tensions of each vapour separately; and it is frequently even 
below that of the vapour of the more volatile of the two liquids. 
The third case is that of the liquids which mix in all proportions ; 
and here the diminution of the elastic force is still more marked. 


According to some experiments made by M. Viilner, the ratio of 


the elastic force of a mixture to the sum of the elastic forces of each 
of the liquids furnishing it is constant, at least when these liquids 
are in nearly equal proportions. M. Naumann has proved that 
mixtures of water and the hydrocarbons distil at a constant tem- 
erature which is below the boiling point of the most volatile 
iquid; and the temperature of the vapour is always higher than 
that of the liquids, thus— 
Temperature Temperature Boiling Points 
fixtur Vapour. sapieocnibune. 
ee"0: «. Were, 
84°1°,, 108°5° ,, 


91°5° 135°5° ,, 


Mixture. 
Benzene and water . 68°5°C. 
Toluene and water . 82-4° ,, 
Xylene and water 89°0° ,, 
Turpentine and water. — 94°8° ,, 159°2° ,, 
Naphthalene and water — 98°8° ,, 218°2° ,, 
Guided by the mechanical theory of gases (according to which 
the tension of the vapours depends on the number of molecules 
which, under similar circumstances, assume the gaseous condition), 
M. Naumann found “ that the quantities of the two liquids sub- 
mitted to distillation, and valued in molecular weights, are, among 
themselves, in the same ratio as the tensions of these liquids 
when measured at the constant temperature at which distillation 
is effected.” 

Ratio of the 
Tensions of the 
Water and Liquids. 
0°42 


Corresponding 
Barometric 
Pressure. 
742 mm. 

752 ,, 


Temperature of 
the Mixture 
of Vapours. 

69°1°C. 
84°0° ,, 


Benzene 
Toluene 
Turpentine. 94°8° ,, 
Naphthalene 98°8° ,, 

In concluding this theoretical réswmé, I will only remark that it 
is not necessary, in order to condense (by cooling) the vapours held 
in suspension in gases, to bring the whole of them into immediate 
contact with refrigerating surfaces; and that it follows, from the 
laws of the propagation of heat in gases, that the condensation of 
vapours diffused in a gaseous medium takes place more rapidly 
than in a vacuum, because the movement of translation of the 
gaseous molecules causes a lowering of temperature in the mass. 

(To be continued.) 





THE GAUGES IN THE NEW EXHAUSTER-HOUSE AT 
BIRMINGHAM. 

The accompanying illustration shows a very useful and novel 

appliance which has been recently fitted in the new exhauster-house 

at the Windsor Street Gas-Works, Birmingham. It consists of a 
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large King’s gauge, handsomely finished, and indicating 4 inches 
of exhaust, but so arranged that it will not blow with a pressure of 
80 inches. The dial is about 24 inches in diameter; and the 
pointer and figures are so conspicuous that the slightest variation 
may be seen by the man in charge of the engine, even from the 
opposite side of the exhauster-house. The whole is enclosed in a 





polished oak case with glass door; and a water-line adjustment jy 
provided in a convenient position at the side. The gauge is placej 
between two of the exhausters, against the side wall of the hong, 
There is also another case containing two registers—one indicating 
3 inches of exhaust, and the other 30 inches of pressure—with on, 
clock driving the two cylinders on which the papers are placed. |p 
the centre of the house is a hexagonal case (also in polished oak), 
containing twelve 36-inch pressure gauges. All the apparatns 
above described has been manufactured—in accordance with jp. 
structions from Mr. Charles Hunt, M. Inst. C. E.—by Messrs, W, 
Parkinson and Co., of London; and it proves a very useful as wel 
as ornamental addition to Mr. Hunt’s spacious and well-designed 
exhauster-house already described in these columns. 


[We are not responsible for the opinions expressed by Correspondents) 


THE RULES OF THE GAS INSTITUTE. 

Sir,—It is of no use for Mr. Hunt, whose letter on the above subject 
appears in the last number of the Journat, to indulge in abuse, anj 
descend to the imputation of motives, because he did not succeed in pass. 
ing the crude and ill-digested rules which he and others had prepared 
and tried hard to ‘‘ force down the throats” of the assembled member; 
at the recent meeting of The Gas Institute. There was a very large 
majority present who felt that the proposals of the Council did not meet 
the necessities of the case ; and, without argument, I took what appeared 
to me to be the most courteous way of dealing with the matter, by 
suggesting that the rules should be referred back to the Council for 
reconsideration, and be brought up again at the next annual geneml 
meeting. Suffice it to say that the proposed Rule 28 does not carry, 
upon the face of it, the interpretation which Mr. Hunt gives to it in his 
letter. I suppose I may claim to be a person of ordinary intelligence; 
and yet I did not understand, when reading the proposed rule, that the 
election of members was intended to be transferred from the general 
assembly to individual members, by means of voting-papers. The rule 
does not sayso; and, therefore, even if the proposal be good, the framing 
of the rule is bad. 

In common, I presume, with every member of the Institute, I have 
to-day received a circular, stating that the Council are prepared to 
receive suggestions for the improvement of the rules; in response to 
which I intend to set forth my views in extenso, and to ask you to give 
them a place in the Journat, so that my brethren of the Institute may | 


consider them. Among my suggestions Mr. Hunt will find that I cordially © 


approve (as I have frequently and openly stated) of the abolition of the 
class of extra-ordinary members. 
President for the time being of each District Association be a member of 7 
the Council of the Institute ; also that the election of new members, anid 7 
the determination of their class, be made by the Council instead of by the 7 
general assembly ; and certainly that an extinguisher be put upon the 
absurdly ridiculous proposal in Rule 27s for the appointment of exami- 
ners and the granting of certificates. That which all learned and 
scientific societies, from the Royal Society downwards, consider unneces- 
sary, and perhaps invidious, may well be dispensed with for the present 
by The (juvenile) Gas Institute. 
38, Parliament Street, S.W., 
July 2, 1884. 


G. W. STEvENson. 


Sir,—Now that the alterations of the rules of The Gas Institute are 
under consideration, perhaps it will not be unadvisable to point out 
what appears to be an omission in the requirements for the admission 
of members. According to Rule 3, ‘‘ Members shall be either engineers, 
managers, or secretaries of gas-works.””’ The omission in this rule is 
that no evidence of training or experience on the part of the applicants 
is necessary to obtain admission. The result is that persons are 
(occasionally, at least) admitted who are confessedly unacquainted with 
even the rudiments of gas manufacture. 
the Institute above others who have spent years in the profession, 
and who, as well-qualified assistant-managers, are associates and not 
members. That this does actually occur I know to be the fact, as 
persons are sometimes appointed managers or secretaries purely on 
account of local considerations, and in defiance of the competition of 
men of ability and experience. To remove this anomaly, I would 
suggest that a gentleman must have been regularly engaged for at 
least three years in a gas-works before being eligible for election as 4 
member of the Institute. This would not entail any real hardship, 
and would tend to preserve the dignity of the Institute; whilst the 
position, when attained, would be the more highly prized. 


June 27, 1884. BENZENE. 





MR. VALON ON GASEOUS FIRING. 

Srr,—I am at all times grateful for information, from whatever quarter 
it may come. Mr. G. E. Stevenson (whose letter on the above subject 
appeared in the Journax last Tuesday) may, however, rest assured that 
I am quite cognizant of the difference between weight and volume, and 
divided by 13 (not 12). 

I sincerely regret Mr. Stevenson’s absence from the hall, on the 
occasion of the recent meeting of The Gas Institute, during my reply. 
It would have saved him the reiteration of figures and statements I had 
taken some pains (seemingly during his absence) to prove had no bearing 
on the heating of air in channels. If justification were needed for my 
remarks then made, it would be found in the confusion existing in the 
minds of Mr. Stevenson and other members of the Institute with regard 
to chemical and mechanical heat applied to air. Mr. Stevenson’s figures, 
giving the total heat, are similar to those I laid before the meeting; my 
remark being that the heat of the coke chemically applied was enough to 
carbonize the coal, and to spare. And so it is. But Mr. Stevenson 
seems to think the same heat could be realized by applying it to heat the 
air through a brick wall; or, in other words, by regenerating (?) the air in 
channels. Mr. Stevenson has conveniently assumed that the air can be 
raised to 1500° in channels; and then, if I read his letter right (for he is 
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anything but clear), proceeds to show that 1500° in intensity can be 
obtained from 1000° in the effluent gas, if one has only quantity sufficient. 
This is altogether beyond me; I cannot follow such a line of reasoning. 
Does Mr. Stevenson seriously mean to assert that the temperature of air 
in a channel can be raised to the temperature of the effluent gas without 
deduction for radiation, chimney energy, or the intervening brick division 
between gas and air? Mr, Stevenson has made the fatal error of proving 
too much. None of your readers will need me to point out that, if his’ 
statement of figures is correct, more than one-half of the total heat of 
the setting is due to regeneration of air (?) by waste heat. 

Mr. Stevenson, in his rambling and extravagant statement of figures, 
makes a reference (somewhat out of place) to theory and practice. 
Which is theory—this, or the result of my three years’ practical working? 
My statements are all deduced from practice ; and I cannot help thinking 
that had Mr. Stevenson had the opportunity of obtaining any practical 
experience of his own, instead of relying on that of others, his logical 
mind would have guided him to different conclusions, and indicated to 
him the fallacy of waste heat raising a constant current of complementary 
air in a brick channel, under atmospheric pressure, to 1500°. However 
this may be, we have it in practice, which cannot be denied, that the 
enormous temperatures to which Mr. Stevenson refers can only effect a 
saving of 2 lbs. of coke. 

Ido not think the merits or demerits of mine or any other furnace 
need to be discussed at present. I would suggest that intending cor- 
respondents on this subject should confine themselves strictly to the 
issue in question—viz., What can the secondary air supply be raised to 
by the waste heat of a gaseous fire—and support their statement by any 
formule, theoretical or practical, that can be relied upon. The under- 
standing of this would be greatly assisted by the absolute temperatures 
of the gas discharged among the regenerative tubes, the temperature of 
the effluent gases, and the allowance made for radiation. I, on my part, 
promise to give my own views in support and proof of what has already 
been stated to the members of the Institute as the result of my expe- 
rience; and which, at present, I have no reason to doubt. “he task of 
answering letters from week to week is tedious, and not very profitable ; 
attention generally being called off, as in Mr. Stevenson’s letier, to side 
issues, instead of being fixed on the one under consideration. I will, there- 
fore, reserve any further remarks I may have to make until later on, when 
the question will be more fairly before your readers than it is at the present 
moment. ; , " 

Ramsgate, July 2, 1884. W. A. Vaton. 


Si1r,—Permit me to ask Mr. Valon, through the medium of the Journat, 
the following questions :— 

1. What description of retorts and bricks is employed—i.e., ordinary 

or special? What is the life of the materials ? 

2. The coals are stated as being Pelaw Main, with an addition of 1 per 
cent. of cannel. Were the coals screened or unscreened? and 
what was the average size of the coal? Further, what was the 
kind of cannel used ? 

I have taken the liberty of asking these questions, as I find Mr. Valon’s 
make of gas’ per mouthpiece greatly exceeds my. production, although I 
also employ Pelaw Main coal with 5 per cent. of New Boghead. My 
coal is unscreened. I have for three winters worked generator furnaces 
(Liegel’s), but cannot claim any such results as those achieved by 
Mr. Valon. I presume that he works with a dry main; or perhaps has 
po He a — ae ~~ a the dense tar that will collect 
in the hydraulic whenever hi eats are employed. . 

Rome, July 2, 1884. . “ W. J. Jouss. 





SUNDAY LABOUR IN GAS-WORKS. 

S1r,—The thanks of all who know what Sunday labour in gas-works 
really is, are due to Mr. Livesey for his endeavours to abolish work on 
that day. In the fifth paragraph of his paper read at the recent meeting 
of The Gas Institute,* Mr. Livesey says that one plausible objection to 
abolishing Sunday work is that the men will not make a proper use of 
the day; but let them have the chance, and then see. I speak (or rather 
write) from practical knowledge, as I have had nearly 17 years’ expe- 
rience, and know what Sunday work is; and I have no hesitation in 
saying that it is very degrading, both morally and physically. 

I will now try, from my own experience, to tell you why so many do 
not have that respect for the Sabbath which they should have. When 
I commenced as a stoker, 17 years ago, we had to work a fortnight in 
the day and a fortnight at night; and we had to draw every hour, or 
twelve times in a shift. When a man was on day duty, it was six o’clock 
at night before he had finished ; so how was it possible for him to get to 
a place of worship? Indeed, how could he be expected to be in a proper 
frame of mind for worship, after being at work all day? I can tell you, 
Sir, that the feeling gradually (unawares to me) so grew upon me, that in 
time I began to forget that there was a Sabbath; for what is there to 
remind a man of it when he has to be at his daily toil? Then, again, 
about Sunday drinking. In my opinion, nothing leads to so much 
Sunday drinking among gasmen as Sunday labour. Are not the man’s 
work and surroundings the same as on week days? and when a man is 
used to working on Sunday, he naturally will do on that day other 
things which he would not have thought of if his Sunday had not been 
converted into a working day. 

Our men work the eight-hours shift, and we lie off sixteen hours on 
Sunday for six months in the year ; and you may be sure when we have 
— the other six months we are always wishing there was no Sunday 

our, 

I can recollect that a few years ago, when I was stoking, I very often 
begged to be let off with less work on Sunday,’after seeing how the 
holders were. But no; we still had to work on as usual. And on 
Monday I have seen when we could not get once round. Can anyone 
conceive anything more ridiculous than making men work on Sunday 
and keeping them idle the next day ? 

Then as to cost. I suppose many object to let the works stand on 
account of a small portion of coke being required for the fires. But 
have not the farmer, the contractor, the cab or omnibus proprietor, 
and the railway companies to give their horses corn and hay on Sunday, 


when they are standing in the stable ? and I maintain that keeping up 
the fires is just the same as feeding horses to have them ready for work 


next day. 
Darlington, July 4, 1884. J. Hoacarp. 





THE COMMERCIAL VALUATION OF ILLUMINATING GAS. 
Sir,—That Mr. Norton H. Humphrys’s articles on the above subject 
are of considerable interest and value, I admit with as much pleasure as 
I do my esteem for him personally; but, in reading the articles as the 
JourNALs from June 3 to July 1 appeared, I observed several statements, 
or propositions, to which I should have raised objections had it not been 
for the conclusion to which Mr. Humphrys comes at last—viz., that 
“the Bunsen photometer, with the aid of modern improvements, is the 
best and most practicable appliance at present known for determining 
the quality ” (i.e., the illuminating power) of coal or other gases which, 
on combustion, afford light. Mr. Vernon Harcourt, in a paper on ‘*A 
New Unit of Light for Photometry,” read by him before the meeting 
of the British Association at Plymouth, in 1877,* said much the same 
thing, in the following words:—* Since the value of an illuminant 
depends solely upon such parts of the total force radiating from a flame 
as affect the human eye, no test of illuminating power can be satisfactory 
which does not depend upon vision; at least until it has been proved 
that some other effect of radiation ° is, for all flames, in 
direct proportion to the effect upon the optic nerve,” &c. With Mr. 
Humphrys’s conclusion before me, my antagonism to certain lines of 
argument in his article is overcome. I feel bound, however, to make 
a few comments on his speculations as to what he conceives possible 
to be done in the way of producing perfect sperm candles, in apparent 
ignorance of the many efforts which have been made in this direction. 
I say (and with all possible respect) “‘ apparent ignorance ;’’ for it is 
almost impossible for me to conceive that Mr. Humphrys is not aware 
of much of what has been attempted. He has, however, written (inten- 
tionally or unintentionally) in such terms as not only to justify, but 
to render imperative the use of the above expression. 

Mr. Humphrys says (vide Jovrnat for June 3, p. 954): ‘ The 
unit of comparison [the sperm candle) . has repeatedly been 
denounced by high authorities to be very liable to variations.’ He 
might have said, by every authority and every operator who has used 
the candle as a light-unit in photometry. The complement to Mr. 
Humphrys’s remark is, that many of such ‘‘ high authorities,” as well 
as other competent workers, have earnestly and diligently essayed to 
make the sperm candle such a trustworthy light-unit as Mr. Humphrys 
imagines it might be made. In these efforts neither money nor labour 
has been spared; and they have been seconded in London by the hearty 
co-operation of a gentleman (a sperm merchant and sperm-candle 
maker), to whose almost scientific interest in the matter, as well as to 
his kindly courtesy, I can bear testimony, as I am sure Mr. Harcourt, 
Mr. Heisch, and others, would be willing also to do. The extract given 
by Mr. Humphrys from the Rev. W. R. Bowditch’s book goes for 
nothing. It is a purely speculative piece of writing, and does not 
suggest anything which had not been essayed anterior to the date on 
which it was written. If Mr. Humphrys had had as much to do with a 
sperm factory, and seen as much of the manufacture of sperm candles, 
as I have, he would not find it “ difficult to understand why a candle 
cannot be made that may be depended upon,” 

I have written so much about candles and their proper use, that 
I will not repeat. Those who are interested in knowing something of 
what I have said may turn, for an example, to my paper read before the 
British Association of Gas Managers in 1870.+ I will only here say that 
I have not been a prejudiced opponent of sperm candles; but, on the 
contrary, have advocated their retention as light-units until the gas 
world and the Governmental authorities should be convinced that a 
really trustworthy substitute is found. The sperm candle is, I feel 
certain, as good now as it ever will be; and, after my long experience, I 
cannot but think that it is a waste of time, energy, pens, ink, and paper, 
to write speculative articles upon such apparently possible means of 
improvement as practical experience has shown to be of no avail. As to 
making the candle cylindrical, with a view to its doing better, this was a 
dream of the first Gas Referees, out of which they speedily awoke. 
Next, as to making the candle larger and more powerful in lighting 
power, by thickening the wick, I have no hesitation in saying that the effect 
would only tend to the aggravation of present incertitudes. 

I do not agree with Mr. Humphrys that gas engineers and gas com- 
panies have not objected to the candle unit ; for, according to my recol- 
lection, the first objections were raised by gas engineers in this country. 
Mr. A. Wright, then Engineer to the Western Gas Company, wrote 
objectively in 1857; Mr. Kirkham, in conjunction with Mr. W. Sugg, 
did so before the Institution of Civil Engineers at a much later date; 
while letters tomyself from gas engineers during many years past show how 
much trouble the candle unit has caused. 

Mr. Humphrys’s theory with respect to the cause of difference in 
colour, illuminating power, &c., of flames needs to be supported by more 
evidence than he has given. When engagements and occupations 
permit, I hope to enter into investigations which may (and I have little 
doubt will) support his conclusions. He says that the whiter and 
intenser flames satisfy the public best, so I understand. This seems 
rather opposed to the fact that the tendency of modern improvement 
has been, in respect to ordinary Argands and flat flames, in the direction 
of increasing “‘ quantity ’’ at the cost of ‘‘intensity.’”’ Even Mr. Lewis 
Thompson, whom Mr. Humphrys has cited, recognized the fact that 
“sluggish,” and therefore comparatively low-intensity flames produced 
the highest photometrical and therefore illuminating effect! Possibly, 
however, in this matter, I have failed to grasp Mr. Humphrys’s meaning, 
as I certainly have that of his expression ‘* hydrogen is many times more 
powerful as a heat-producer than carbonic oxide,”’ although I re-read Dr. 
P. Frankland’s paper in the last number of the Journat; for I concluded 
that Mr. Humphrys’s observations really referred to the effect of 
hydrogen versus carbonic oxide as a diluent of illuminating gas. 

I have not written in any carping spirit; and Mr. Humphrys can 
well bear criticism, Nn Po long continue to expose himself to the 
possibility of being subjected to it. 

55, Millbank Street, July 3, 1884. ¥. W. Hammes, 





* See JournaL, Vol. XXX., p. 33. t Ibid,, Vol. XIX., p. 579, 





* See Journa, Vol. XLIII,, p. 1160, 
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Register of Patents, 


Propucine InTENsSE Wuartr Licut.—Abel, C. D.; communicated from 
Clamond, C., of Paris. No. 5244; Nov. 5, 1883. 

Patents Nos. 2035 and 2757 of 1882, and Nos. 2110, 2290, and 3062 of 1883 
refer to various constructions of ——— for producing intense white 
light by applying the combustion of inflammable gas or vapour supplied 
with he air to heat to incandescence a network cage of magnesia or 
other refractory material. The present invention relates to an improved 
ne of apparatus for this purpose, which is of the following 

ind :— 

The body of the apparatus is made, in three main picces, of refractory 
material—first, an external piece (of vase form) pierced in its lower part 
with holes for the admission of air, and having at its top edge a gallery to 
carry a glass globe; secondly, a central piece made tubular for the ascent 
of the gas through it, and having formed in it, near its lower end, an 
annular chamber supplied with gas by small holes through its end (this 
chamber having numerous jet-holes into an annular space, to which air is 
also supplied by numerous holes); thirdly, a hollow annular piece which 
fits in ances the external oes and the central piece, and which has 
certain special features. In the lower partof its annular cavity it receives 
air by numerous holes from the space in the vase below. Part of this air 
passes, by a number of small holes, into the annular space above men- 
tioned, where it meets the small jets of gas. These, on burning, highly 
heat the material on either side; the products of combustion escaping by 
lateral passages into the space within the glass globe. The rest of the air 
passes up the annular hollow; becoming highly heated on its way to an 
upper chamber, whence it issues by a central opening in the burner. The 
burner itself consists of an annular chamber which is supplied with heated 
gas by several tubes branching from the central gas-tube, and having a 
number of small jet-holes through its interior periphery, directing jets 
nearly radially inwards, and (interspaced with these) jet holes through its 
upper inner angle directed obliquely upwards and inwards. Above the 
annular chamber is placed the network cage of refractory material, which 
a Yo intensely heated by the combustion within it of the heated air 
and gas. 


SSS 


nwennstees Se 


The illustration shows a vertical section of the burner. The gas enter- 
“ing the central passage G rises into the chamber M, from which it passes 
through tubes N into the annular chamber A, whence it escapes through 
the circular rows of small holes formed some in a nearly horizontal direc- 
tion, others inclined upward at a certain angle. The jets of gas issuing 
from these holes being ignited on coming in contact with the current of 
heated air passing up as indicated by the arrows, they are drawn upwards 
into the cage of refractory material, and effect the heating of the latter to 
incandescence. It will rth be seen that these jets replace the crown of 
small tubes through which the gas issues into the refractory cage decribed 
in patent No. 3062 of 1883. 

he holes of the one row must be so arranged relatively to those of the 
other that they are not situated directly one above the other, but in inter- 
mediate positions, so that the flames are all kept perfectly separated. 

The burner consists mainly of the central piece B, the annular piece C, 
and the external casing D. The central piece has a gas passage G; and 
two small holes, communicating with gas passages K, through which a 
small portion of the gas issues into an annular chamber F. From this it 
passes through small orifices into the annular space E where it enters into 
combustion with the air entering through holes so as to heat the sides P 
of the chamber E; the products of combustion being made to escape 
through the tubular passages E! into the lower part of the chimney-glass 
V, carried by the gallery L. The air required for the combustion of the 
lower gas-jets passes into the annular passage C through holes; and, on 
being brought into close contact with the heated surface P, becomes heated 
to a considerable degree as it passes up into the space Q, whence it,issues 
among the gas-jets as already Sociol. 

The casing D serves to support the part C and the glass. It is provided 
with perforations through which the air gains access to the part C ; and it 
is secured to the parts R, R!,and S. It will be seen that the parts B, C, 
and D are merely fitted into each other without screwing, so that when 
the collar S, which supports the part D, is unscrewed, D and C can be slid 
down from B, and also separated from each other. 


OsrTaIntnc THIOCYANATES FROM THE MATERIAL USED FOR THE PuRIFICA- 
TION OF Gas.—Haddan, H. J.; communicated from Marasse, §8., of 
Berlin. No. 5483; Nov. 22, 1883. (Not proceeded with.) 

In his specification, the patentee says: The material employed in 
gas-works for purifying gas contains eo having been u , besides 
ammoniacal salts, tar, wood shavings, chiefly sulphur, oxide of iron, and 
ferrocyanides. In carrying out the present invention, the soluble 
ammoniacal salts are extracted from the spent purifying material by 
lixiviation ; after which the residue is nashel in a closed vessel, with an 
excess of lime and with water, to more than 100° C., whereby calcium ferro- 
cyanide and calcium sulphide are formed. The latter product acts on the 





former, so as to produce calcium thiocyanate and a sulphur compound g 
iron. Any sulphur which may have been absorbed by the excess of lim, 
is removed by the addition of sulphate of iron (green vitrol). The solutioy 
of calcium thiocyanate thus obtained is purified in the usual manner, or 
converted into other thiocyanates. Instead of lime, other bases (such g; 
potash or soda) may be used. ana 
Ostarnine VotaTiLte Hyprocarsons From Coat Gas, &c.—Drew, E,, of 
South Kensington, London. No. 5505; Nov. 24, 1883. (Patent void) 
This invention (of improvements in the method of obtaining volatij, 
hydrocarbons from coal and shale gas) is thus described by the patentee. 
Heretofore, in the separation of volatile hydrocarbons from coal and shal, 
gas, the gas has been brought into contact with a heavy hydrocarbon o 
other oil; and, in order to facilitate the process, the gas and oil hays 
according to one method of working, been reduced to as low a temperature 
as is practicable—being cooled by means of an air cooler or freezip 
machine. In carrying into effect the process of cooling, an engine a 
apparatus were employed, in which air was first compressed, they 
deprived of the heat acquired by compression, and afterwards allowej 
to expand in contact with brine or other medium employed to cool the gas 
and oil. This method of working is expensive, complicated, and leg 
effective than the methods of working constituting the subject of the 
present invention. In extracting light hydrocarbons from coal or shale 
gas, the gas is caused to bubble through, or pass in close contact with 
heavy oil; but the gas must be in a greatly compressed state while in 
contact with the heavy oil. The gas is preferably compressed to 4 
pressure equivalent (at the least) to that indicated by about 3 inches of 
mercury; and this may be effected partly by forcing the gas through 4 
greater depth of oil in one or more columns than heretofore, and partly by 
choking its exit from the oil vessel or vessels. Other means may, however, 
be employed. The compression, of course, makes the gas hot; and there. 
fore it is preferred to make it travel through a considerable length of pipe 
from the compressing engine to the oil vessels, or through other apparatus, 
so that in transit the hot compressed gas may, as far as practicable, be 
deprived of its acquired heat. If, however, it be desired to cool the gas 
below the temperature of the air previous to its passage through the heavy 
oil, or when in contact therewith, after compressing the gas and depriving 
it, as far as practicable, of its acquired heat, it is allowed to expand in 
presence of the heavy oil or before entering the oil vessel, such expandei 
gas being then at a temperature considerably below that of the air, but stil] 
retaining sufficient elastic force to carry it through the column of heavy | 
oil, or otherwise in contact therewith. 


IncREASING THE Luminosity oF Gas FiLames-—Siemens, F., of Dresden, 
No. 5520; Nov. 26, 1883. 

In the specifications to former patents granted to the present inventor, 
there are described arrangements for heating the air supplied to gas. 
burners by heat communicated from the gaseous products of combustion, 
According to the present invention, this heating of the air supply is 
effected by heat radiated by the flame itself. The more intensely the 
flame burns, the greater is the amount of heat given off by radiation. In 
order to partially utilize this very considerable and unavoidable expendi- 
ture of heat, the lower part of the flame is surrounded with a heat absorb. 
ing and conducting casing, so that a large part of the radiated heat is | 
utilized for heating the air supplied to the burner, as also the gas supply. 7 
The degree of heating thus obtained is so great (resulting from the high 
intensity of the flame obtained) that, notwithstanding a certain loss of | 
direct light occasioned by the surrounding casing, a greater amount of 
light is obtained from the upper exposed part of the flame than would be 
obtained from the entire flame without the heating appliance. 

The invention can be carried out in various ways. The constructions, 
however, which the patentee employs by preference are shown on the 
accompanying drawings. Fig. 1 is a vertical section and sectional plan of 
the burner in its simplest form; and fig. 2 a vertical section and sections 
plan of the burner somewhat modified for larger sizes. 


Fig. 2. 
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_ The gas arriving by the inlet-pipe enters a chamber G, from which it 
rises by a number of small tubes R arranged in a circle. Surrounding 
these tubes, and extending some distance above them, is a casing L, having 
at its lower part a number of holes and slits, T and T!, for the admission ol 
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The upper part of the casing L preferably terminates with a turned- 
d around the interior are a number of ribs P, projecting 
inwards. In the centre of the burner is a stem S made with projecting 
ribs P}, and terminating with a conical head N. The glass chimney X is 
supported on several brackets F projecting from the casing L. The flames 
of the gas issuing from the tubes R radiate heat to the casing L and to the 
stem $, the ribs P and P! of which expose extended surfaces ; and the air 
entering by the holes and slits T and T! becomes highly heated as it 
ascends in contact with these heated surfaces. The gas is also heated by 
the heat conducted down the casing, stem, and tubes; and thus a flame of 
great intensity is produced, with illuminating power so great that the part 
of it which appears above the casing gives greater light than the whole 
flame would give if no part of it were shrouded by a casing arranged to 
heat the air supply. The lip A of the casing and the head N of the stem, 
by directing the ascending current of heated air against the outside and 
inside of the cylindrical flame, cause great intensity of light above the 


in lip A; an 


casing. 7 a 

When the lamp is made of small size, where the area for the passage 
of air is limited, the ribs P and P! may be dispensed with. _ 

For lamps of larger size the construction may be modified as in fig. 2. 
In this case the central stem S is made tubular, with slits T? at its lower 
part, for the admission of air to its interior, and with its upper lip N curved 
outwards. Within it is a gas-tube R', the flame from which, heating the 
stem, increases its power of heating the air passing upwards between it 
and the casing L. Instead of issuing from separate tubes R, the gas may 
issue from a ring burner supplied by tubes. 


Manuracture oF Gas.—Rogers, H. J., of Watford. No. 1204; Jan. 11, 
4 


1884. 

This patent refers to the “ Koh-i-Noor Gas” (or a modification of it), 
about which so much was written in obscure country papers a short time 
since. We shall therefore—though little is likely to come of it—give the 
description nearly in the words of the patentee, in his specification. He 
says: The object of this invention is to simplify and cheapen the manu- 
facture of gas, and render the generating and storing apparatus adapt- 
able for villas and small mansions as well as for towns, villages, factories, 
ships, and large establishments According to one method, a coil or coils 
of pipes or retorts are placed in any suitable position in the apparatus, 
snk temeented with fire-bricks forming a hot chamber. Beneath this 
chamber is a mixing-box for gas and air; the air being drawn in by the 
pressure of gas, and forming therewith an intense heating flame, so that 
the coils of pipes or retorts are made red hot. Above or at the sides of 
the coils is placed a copper boiler filled with water; or, in some instances, 
the boiler may overlap the coils and form part of the hot chamber, as 
shown in the drawing. The steam is then conducted from the boiler 

















(after superheating it by passing it through the hot chamber) to an injector 
in the centre of the upper coil of pipes, or to the centre of one of them ; 
and to the injector a pipe is led from a tank containing crude or refined 

etroleum shale or oak oil, or other hydrocarbon oil. The oil is injected 

y means of the steam into the top pipe, which is the coolest of all the 
pipes. In this pipe the oil, which is thoroughly disintegrated by the 
steam, is vaporized; and the carbon combining with the hydrogen of the 
steam forms “a gas of a very high illuminating power and at a very cheap 
rate, and furthermore a gas quite free from sulphur and carbonic acid.” 
The gas thus made passes through a cooler of any desired form, and 
through a washer containing water; no other purification whatever being 
required. It is then conducted to a gasholder, and is ready for use. 

To render the apparatus more automatic, and sothat the attendance should 
be reduced to a minimum, a tappet is arranged on the top of the gasholder 
frame, so that as soon as the holder rises it comes into contact with the 
tappet, which is connected by means of rods and levers with the levers of 
the oil and steam and gas inlet cocks. These three cocks being imme- 
diately shut off by the rising of the holder, the generating process ceases ; 
but as the gas in the holder is used, and the holder again descends, the 
lever in connection therewith (being weighted) descends also, and thereby 
Opens again the gas, steam, and oil inlet cocks. The process of gas 
generation then again proceeds. A small jet of ignited gas is left in the 
mixing chamber ready for the re-ignition of the main supply; thus 
obviating the constant, or even the frequent attendance of the person in 
charge. It is obvious that the heating gas-jets must be lighted under the 
retorts for some time before gas is made alter any prolonged cessation of 
the process; the above arrangement being adopted when the holder is 
small, and not of sufficient capacity to keep the lights running for any 
length of time. To start the apparatus and fill the holder for the first 
time, coal may be used under the retorts or coils; or a naphtha-generating 
apparatus may be employed for the first supply of gas. 


- APPLICATIONS FOR LETTERS PATENT. 

, 9472.—Rypitt, G., Highgate, London, “Improvements in producing 
light and heat from gas, mineral and vegetable oils or fats, = air regu- 
lator.” June 27, 

9504.—Rozrnson, C. H., Glasgow, “ Improvements in gas-stoves.” June 27. 

9528.—Hearineton, A. H., Regent’s Park Road, London, “ An improve- 
ment in gas-burners.” June 28. 

9532.—Scunetx, J. F., Reap, J., Warwick, J., and Darpysume, W., 
Manchester, “ Improvements in and apparatus for obtaining gas from 


hydrocarbons.” June 28, 


9544.—Macek, J., Glasgow, “ Improvements in gas-engines.” June 28. 
2559-—M'Cracken, T., Ardmore, Ireland, “Improvements in the con- 
struction of burners for the combustion of gas or vapour and air for 
heating purposes.” June 380. 
Janna nO, J. H., Exeter, “Improvements in wet gas-meters.” 

9576.—Kipp, J., “Improvements in apparatus for carburetting gas.” A 
communication from W. J. Kidd, evel, U.S.A. June 50. 

%645.—Wetcn, E. J. C., Palace Chambers, and Rapier, R. C., West- 
minster Chambers, London, “ Improvements in gas-engines.” July 1. 








Fegul Intelligence. 


FARNHAM COUNTY COURT.—Wepnespay, JuNE 25. 
(Before Mr. Vernon Lusurtncton, Q.C., and a Jury.) 
ALDERSHOT GAS AND WATER COMPANY UV. BARTELS. 

This was an action in which the plaintiffs sought to recover £18 12s. 7d. 
for gas supplied to the defendant, a military tailor and outfitter at Alder- 


“shot. The case had been before the local Magistrates on two previous 


occasions. On the first, it was dismissed on a technical point—viz., that 
the information had been laid by the Secretary of the Company (Mr. 
D. B. Livesey) without a minute to this effect from the Directors ; on the 
second, the Magistrates refused to adjudicate, on the plea that there were 
“reasonable grounds for dispute.” Hence the case was taken to the 
County Court. 

Mr. Foster (Solicitor to the Company) attended on their behalf; Mr. 
Eve appeared for the defendant. 

Mr. Foster, in opening the case, said that since the action was com- 
menced the sum of £13 3s. had been paid into court by the defendant. 

His Honour inquired whether it would be convenient for Mr. Eve to 
state the defence. 

Mr. Eve said the defendant complained that the Company had charged 
him for upwards of 40,000 cubic feet more gas for the December quarter 
of last year than he had consumed in the corresponding quarter of the 
previous year; and he held that there must be some mistake. 

Mr. Foster went on to say that the Company had supplied Mr. Bartels 
with gas; and he had a meter on his premises. The meter was primd 
facie evidence between the parties ; and it was for Mr. Bartels to disprove 
its registration. When the present complaint was made, the meter in 
question (which already bore the Government stamp) was forwarded to 
London, tested by the proper authorities, and found to be correct. The 
Company had nothing whatever to do with the manner in which the gas 
was consumed on Mr. Bartels’s premises; all they had to do was to make 
out his account for the quantity consumed as registered by the meter. 
[Mr. Foster. then quoted figures to show the fluctuations in the quantity 
of gas consumed on the premises, amongst them being: For the quarter 
ending December, 1880, 42,000 cubic feet; for the same quarter in 1881, 
24,000 cubic feet; and in 1883, 82,000 cubic feet, which was the subject of 
the present action.] Mr. Bartels had several times complained of his gas 
bills, and had had no less than three different meters fixed on his premises. 
In 1882 Mr. Bartels had a wet meter. He complained, and another wet 


“meter was substituted ; the first one being sent to London to be tested. It 


was foundcorrect. The meter {produced} which had registered the 82,000 
cubic feet, had also been sent to London, tested, and found to be correct. 
It was a 10-light meter; and at a 5-10ths pressure was calculated to pass 60 
cubic feet of gas per hour. In consequence of several gas-engires and 
cooking-stoves having been recently put up in Aldershot, it was necessary 
to increase the pressure during the day. This would result in more gas 
passing through the mains; but Mr. Bartels could have averted any undue 
pressure in his case by having a regulator at his meter, and attending 
to his burners. 

A Juryman asked whether it was customary, when there was a great 
increase in the consumption of gas, to call the atten:ion of the consumer 
to it. 

Mr. Foster said it was not, as all the Company had to go by was the 
meter. It was not their province to inquire what became of the gas after 
it passed through the meter and was registered. 

Two meter-cards were produced; but they did not contain any entry 
as to the consumption for the quarter in dispute, as the card could not be 
found when the meter inspector visited the premises. 

Robert Trubee, a meter inspector in the employ of the Company, said 
a card had been left on defendant's premises with the original meter; and 
on the change of meters taking place in March last year, a second card 
was substituted. When the new meter was fixed he started taking the 
registrations with an entry of 23,500 cubic feet. The entries then ran as 
follows :—April 5, 40,800 feet; July 2, 67,100 feet; Aug. 24, 74,800 feet; 
Oct. 4, 99,700 feet; Nov. 27, 141,600 feet; then went on to the date in 
question, when it reached 178,500 feet. The meter bore the Government 
stamp. 

Mr D. B. Livesey said the cards produced were supplied by the Com- 
pany to consumers; and the man who took the meter index entered upon 
the card the quantity of gas consumed during the quarter. Healso recorded 
in his book the state of the meter. From the meter-taker’s book he 
(witness) made out the bills. When a meter was exchanged, either a new 
card was supplied, or the change of meter recorded on the old card; but 
in the present instance the inspector neglected to do this. On receiving a 
letter from Mr. Bartels complaining that he had been charged too much, 
he (witness) sent the inspector to read the meter a second time; and sub- 
sequently—to please Mr. Bartels—the Company sent the meter to London 
to be tested, when it was found to be correct. There were several gas- 
engines at work in Aldershot; and in consequence of this it had been 
necessary to increase the pressure during the daytime. 

In cross-examination, witness said that between the 4th and 23rd of 
January the defendant consumed 15,700 cubic feet of gas; and from the 
latter date to the 3rd of April, 17,500 cubic feet. There was an erasure in 
the inspector’s book; but this arose in consequence of the number of the 
old meter having been inserted instead of the new one. The meter pro- 
duced was the one brought from Mr. Bartels’s house. 

Mr. Airey, an inspector of meters to the Metropolitan Board of Works, 
said the meter produced had the Government stamp on it when sent up to 
London ; and the instrument had not been tampered with. He examined 
it, and found it correct in accordance with the Act of Parliament. 

His Honour: This meter is supposed to have passed 82,000 cubic feet in 
a quarter. Is this an extraordinary quantity in reference to the capacity 
of the meter? * 

Witness : Notat all. 

His ne Is it possible for any unjust official to tamper with a 
meter 

Witness said certainly not for his own benefit. An official could tamper 
with a meter; but the loss would fall upon the company, and not on the 
consumer. They could not make the meter register more gas than had 
passed through it. 

This was the case for the plaintiffs. 

Mr. Eve then addressed the jury on behalf of his client, stating that he 
had no wish to impute fraud to the officials of the Company ; but his client 
certainly felt that he had been imposed on, having been charged for a 
greater amount of gas than he had consumed. He had good reasons for 
thinking so; and he thought the jury would come to the same conclusion 
after they had heard his version of the matter. He did not get the new 
card [produced] till a week after the meter had been taken away; and then 
only na he had complained. He maintained that Mr. Bartels had not 
been treated fairly, inasmuch as he had not been supplied with a card till 
January of the present year. And when he discovered that his consump- 
tion of gas had increased from 82,000 to 82,000 cubic feet in one quarter, 
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| 
he was startled. The question was, could his client have consumed 82,000 | 
cubic feet of gas in the December quarter of last year? He maintained 


had complained. He received in January a bill for the December quarter, 


in which he was charged for 82,000 cubic feet of gas. His consumption of 


that he could not; and he would give the jury a few facts, notwithstand- | gas was about the same for the last quarter of 1882 as for that of 1883, 4, 


ing the primd facie evidence of the meter. They had been told that it had 
been found necessary to increase the pressure; and, according to the 
plaintiffs’ own showing, as 60 feet of gas passed through a 10-light meter 
per hour, if Mr. Bartels had burnt the gas every 24 hours during the 
quarter, it must have been forced through the meter at the rate of 960 feet 
per hour. From the 4th to the 23rd of January this year, while the meter 
esr sane was in Mr. Bartels’s house, 15,700 feet of gas were registered as 
aving been consumed; but after the meter had been taken away, and 
another substituted, the ye merge omar for the remainder of the quarter was 
ter the meter was taken away the change 

was in favour of the consumer, ape the burners were the same. It 


17,100 feet. This showed that a: 


showed that there was something ra 


ically wrong. Mr. Bartels had no 
desire to act unfairly towards the Company, he having made an estimate 
of the 17 burners in his house at the rate of 5 feet per hour per burner, 
and had paid into Court the sum of £12, with costs on that amount, for his 
estimate of 53,000 cubic feet of gas, which was also in excess of his con- 
sumption in the corresponding quarter of 1882; and he asked the jury to 


| was of a very vague descri 
of the plaintiffs’ case. 


had 17 burners in his house, and these he estimated consumed 5 cubic feet 
per hour each ; making a total of 29,470 cubic feet per quarter. He haj 
spoken to the Company’s officials as to an alteration of figures on the cayq: 
and Mr. Livesey afterwards showed him the meter-book, when he at onc, 
detected an erasure. There was a reduction in the quantity of gas con. 
sumed immediately after the meter was changed. 

Mr. Beresford, in the employ of the defendant, said there had been no 
difference in the consumption of gas during the December quarter of last 
year, as compared with that of the corresponding period of 1882. 

His Honour, in addressing the jury, pointe 
proof rested with the plaintiffs, who, in accordance with the Act of Parlig. 
ment, had put in defendant’s house a meter, which had been certified bya 
Government inspector to be a correct one, and which had registered a cop. 
sumption of 82,000 cubic feet for the quarter in question. This was ye 
strong evidence indeed. The evidence of the defendant and his witnesses 
ption, and did not disprove that given in support 


out that the burden of 


say that this sum was sufficient to cover the cost of the gas consumed. | The Jury gave a verdict for the plaintiffs; his Honour intimating tha 


Defendant said the card produced was brought to his house after he 











he entirely concurred in it. 


Parliamentary Intelligence. 


PRIVATE BILLS (SESSION 1884) RELATING TO GAS, WATER, Erc.—Proaress mape To Saturpay, Juny 5. 










































































































































































Title of Bill Petition for Bill Bill Read Bill Read Bill Bill Read Bill Received 
. Presented. the First Time. | a Second Time, Reported. | the Third Time. | Royal Assent, 
| 
| 
Abercarn and Newbridge Gas _ Lords . . | Commons Bill April 22 May 1 June 26 July 1 oe 
i oes ee Feb. Feb, 11 Feb. 25 March 31 April 21 es 
Belfast Improvement. . . . . Lords. . Feb. 12 Feb. 12 Feb. 18 April 29 | May 2 f 
Be ~ ie sw oe nt. Lords Bill May 5 May 14 June 10 June 26 “ 
pO a | le Feb. 12 Feb. 12 Feb. 18 May 9 May 15 ini 
a 2. 0 © «= «© Seer. Lords Bill May 19 June 5 July 4 os 
Bexhill Waterand Gas . . . . Lords . adele 
a a + «+ + « Commons. Feb. 18 Feb. 19 Feb. 25 Preamble not proved. 
Birkenhead Corporation . - + Lords . . {| Commons Bill April 22 May 1 May 9 fay 13 |. Janets 
- Pa - « +» Commons. Feb. 8 Feb. 11 Feb. 18 April 1 April 21 j 
Bute Docks (Cardiff) Water Supply Lords . 
pe 9 © © « « « COmmons. Feb. 11 Feb. 18 Feb. 21 Bill withdrawn. — 
Cardiff Corporation . . . . . Lords . . | Commons Bill June 19 June 20 o ve oe 
ie ° © « e « Commons. Feb, Feb. 11 Feb. 19 June 10 June 19 ee 
Colwyn and Colwyn Bay Gas . . Lords. . Feb. 12 Feb. 12 Feb. 19 Bill withdrawn. | —. 
” 9 - «+ Commons. — — 
Coventry Corporation (Gas Pur-} Lords . . | Commons Bill June 9 June 19 June 24 June 27 os 
chase). . . . +. « « « -) Commons. April 28 May 1 May 7 May 21 June 5 | ae 
Croydon Corporation. . . . . Lords . . | Commons Bill May 16 May 26 June 26 July 4 — 
- + « « «+ « Commons. Feb. Feb. 11 Feb. 19 May 1 May 15 
Dewsbury Improvement. . . . Lords . . | Commons Bill June 13 June 19 ee - 
a * « » « « Commons. Feb. 8 Feb. 11 Feb. 19 May 26 June 10 04 
Dunblane Water . . . . . . Lords. oneness winnie 
os i ee ot oc 0 el. Feb. 8 Feb. 11 Feb. 18 Bill withdrawn. oe 
Herts and Middlesex Water. . . Lords . — 
pa ra - + « Commons. Feb. 8 Feb. 11 Feb. 18 Preamble not proved. 
Imperial Continental Gas ages Lords . . Feb. 12 Feb. 12 Feb, 21 April 28 May 1 } —" 
tion. . . ». « + « « « +) Commons. Lords Bill May 2 May 12 May 21 May 26 a“ 
King’s Norton Gas (Purchase) . . Lords. . Feb. 12 Feb. 12 Feb. 18 March 13 March 18 om 
po Pe . ». Commons. Lords Bill March 25 April 7 Bill withdrawn. oe ve 
Kingston - upon - Hull Corporation) Lords . . | Commons Bill March 28 April 21 May 2 May 16 } Suna 
Water,&. .. . +. «+ «+ ») Commons. Feb. 11 Feb. 12 Feb. 18 March 12 March 27 . 
Leeds Corporation. . . . . . Lords. . Feb. 12 Feb. 12 Feb. 18 Bill withdrawn. 
7 » + «© «+ « « « Commons. ; : 
Leicester Corporation. . . . . Lords . .«. | Commons Bill April 24 May 2 May 5 May 9 Pee ee 
ee o ¢« ¢ « « « Oommors . Feb. 8 Feb. 11 Feb. 19 April 3 April 22 ) J 
Llandrindod Wells Water . . . Lords. . Feb. 12 Feb. 12 Feb. 18 March 20 March 25 oe 
os as - « «+ Commons. Lords Bill March 27 May 138 July 2 om ok 
Lianfairfechan Water. . . . . Lords. . Feb. 15 Feb. 15 Feb. 29 March 24 March 28 oe 
te =“. + «s+ © See. Lords Bill April 1 April 28 June 25 é% ve 
Llanfrechfa Upper Local Board . Lords. . Feb. 12 Feb. 12 Feb. 18 March 21 March 25 ve 
és = oe - Commons. Lords Bill March 27 April 7 June 25 os oe 
Metropolis Water. . . . . . Lords . woe a 
i i ies fe" 26) or an) Sere. Feb. 8 Feb. 11 —- 
Northampton Water. . . . . Lords. . Feb. 12 Feb. 12 Feb. 25 June 16 June 19 é 
- " . w iin ——— . Lords Bill June 24 one? ie, ane . eé 
Plympton and District Water . . Lords . . | Commons Bill April 4 ay 2 ay 16 ay 2 ‘ 
om 7 ~ - « Commons. Feb. 8 Fob. 1l Feb. 18 March 19 April 3 } June 23 
Rickmansworth Water . . . . Lords . . | Commons Bill March 24 April 1 April 8 April 21 May 19 
ne - °c = ee. Feb. Feb. 11 Feb. 18 March 18 March 21 } may 
Rochdale Corporation . . . . Lords . . | Commons Bill April 1 April 24 June 20 June 27 oe 
eh a - + » Commons. Feb. 8 Feb. 11 Feb. 18 March 20 March 31 es 
SandbachGas.. . - » MMB. . Feb. 14 Feb. 14 Feb. 25 March 28 April 4 Je 
.. ee - + Commons. Lords Bill April 4 . May 5 June 18 June 23 ee 
South Stockton Local Board - Lords. . Feb. 12 Feb. 12 Feb. 18 March 24 March 28 oe 
~ ae - « Commons. Lords Bill April 1 April 21 June 30 Es ee 
Southwark and Vauxhall Water . Lords . . | Commons Bill May 23 June 13 ee ee oe 
- pa - Commons. Feb. 8 Feb. 11 Feb. 25 May 9 May 22 os 
StalybridgeGas . .. . . . Lords . . | Commons Bill April 25 May 19 June 16 June 20 ee 
.- ott, ee + en, Feb. 8 Feb. 11 Feb. 20 March 31 April 24 és 
Stockton and Middlesbrough' mah Lords. . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 ae 
porations Water . . . . .) Commons. Lords Bill May 27 June 16 es = oe 
Swanage Water . .. . . . Lords. . Feb. 14 Feb. 14 Feb, 18 May 2 May 6 oe 
je ‘sis >. « ~~, ee. Lords Bill May 8 May 19 June 18 June 30 ee 
Swansea Corporation Water . . Lords . Feb. 12 Feb. 12 Feb. 18 April 3 May 2 ee 
“ = - + Commons. Lords Bill May 6 May 19 July 2 ve oe 
Tendring Hundred Water . . . Lords . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 es 
Pa me - «+» Commons. Lords Bill May 27 A ee ws oe 
Torpoint and District Water . . te — Feb. 12 Feb. 12 Feb. 26 Preamble not proved, —_—— 
‘i ‘i - «+ Commons. 
Walker and Wallsend Gas . . . Lords. . Feb. 15 Feb. 15 Feb. 22 March 27 April 1 J 93 
i * . . « Commons. Lords Bill April 7 April 28 May 7 May 19 } cag 
West Cheshire Water. . . .:. Lords. . Feb. 15 Feb. 15 Feb. 22 March 14 March 27 June 23 
a » «+ + + « + Commons. | Lords Bill March 28 April 21 May 7 May 16 } pi 
West Gloucestershire Water . . Lords. . Feb. 12 Feb. 12 Feb. 18 March 25 April 3 i“ 
a va - » Commons. Lords Bill April 4 June 5 oe oe és 
Windsor Corporation « « fords .. Feb. ‘12 Feb. 12 Feb. 18 March 81 April 4 } June 23 
a a , . « Commons. Lords Bill April 7 April 29 May 21 June 9 _— 
Woolwich Equitable Gas - + Lords . . | Commons Bill June 19 June 20 June 27 July 3 se 
is - + e + Commons. Feb. 8 Feb. 11 Feb. 20 June 11 June 19 ee 
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HOUSE OF LORDS. 
Monpay, JUNE 23. 
Gas AND WATER PROVISIONAL ORDERS Butts, Gas PRrovistonaL ORDERS 
But. (No. 2).—These Bills received the Royal Assent, by Commission. 






Turspay, Jury 1. 
The Cardiff Corporation Bill was referred to a Select Committee, con- 
of Viscount Hutchinson (Chairman), the Earl of Mar and Kellie, Lord 
Lord Ribblesdale, and Lord Trevor ; to meet on Friday, July 4. 







sisting 
Forbes, 
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Tuurspay, Jury 3. 
Warer PRovIstonaL ORDERS Bit (No. 2).—This Bill received the Royal 
Assent, by Commission. 
HOUSE OF COMMONS COMMITTEE. 
Tuurspay, May 1. 
wre Mr. J. Tatnot, Chairman; Mr. H. H. Fowrisr, Mr. C. Garnrer, 
Goutpney, Mr. G. W. Hastines, Mr. C. Parker, and Mr. 
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CARDIFF CORPORATION BILL. 

Mr. Litter, Q.C., Mr. PEMBROKE STEPHENS, and Mr, BaLrour Browne, 
and Mr. SULLIVAN, appeared for the Corporation of Cardiff; Mr. W. H. 
Micnaet, Q.C., Mr. Brpper, Q.C., Mr. SaunpErs, Q.C., Mr. WuiLu1ams, 
Mr. Lewis, Mr. Lepcarp, and Mr. Jeune, for the various petitioners 
against the Bill, among whom were the Marquis of Bute, Messrs. Craw- 
shay Bros., and the Local Boards of Penarth and Merthyr Tydfil. 

Mr. LirrLer, in opening the case for the promoters, stated that the 
principal object of the Bill was to obtain power for the improvement of 
the water supply of Cardiff; and he proposed to adopt the usual course, 
and consider particularly that part of the measure. The history of the 
water supply of Cardiff was this: In 1877 (the works then being in the 
hands of a Company) a scheme was prepared for extending the source of 
supply. This led to negotiations between the Company and the Cardiff 
Corporation, the result of which was that the Corporation agreed to pur- 
chase the works for the sum of £300,000. The transfer was effected by an 
Act passed in 1879; and from that time the water supply had been in the 
hands of the Corporation. The works at present in existence were in 
almost the immediate neighbourhood of the town—a matter of very con- 
siderable disadvantage, on account of the character of the land. There 
was one reservoir at Lisvane, and a second one in course of construction. . 
There was a pumping station at Ely, with a reservoir at Penhill, the 
object of which was to provide for the supply of Cardiff; and another 
reservoir at Cogan, for the supply of Cogan and Penarth. Finally, there 
was a reservoir at Llandough, at a greater elevation than the others, for 
the supply of Penarth and places at a higher level. The water for the 
Lisvane reservoir was obtained from a drainage area of 2200 acres, 
situated only 4 miles from Cardiff; a large part of it being arable land. 
One portion of the watershed was of carboniferous limestone, and another 
portion of red earthy clay. The effect of this was that the water was very 
hard, was subject to pollution from the manures used on the arable land 
(a portion of which manure consisted of towns’ refuse), and was also 
liable to be rendered turbid from the red clay. The water at Ely was 
even harder than that at Lisvane. The Corporation were under statutory 
obligation to supply not only Cardiff, but the district of Llandaff, with an 
additional population of 5000—a population they were at present quite 
unable to serve ; and during dry seasons they had not only to restrict the 
domestic supply, but had to discontinue the watering of the streets. 
Indeed, last summer, they had at one time been reduced to a storeage 
supply of 15 million gailons, of which at least one-third was utterly unfit 
for use. The Corporation calculated that they ought to have a supply of 
at least 25 or 30 gallons per head of the population, because Cardiff was 
almost entirely a water-closet town, and most of the houses were furnished 
with baths, having hot and cold water supply. The Corporation therefore 
determined to consider where they maak best obtain a good supply of 
water ; and the Borough Surveyor had examined every available spot, and 
had come to the conclusion that the valley of the larger Taff afforded the best 
source from which an abundant supply of pure water could be obtained. The 
ca drainage area was situated 10 miles from Merthyr Tydfil, and 22 

rom Cardiff ; and the portion the Corporation proposed to deal with first 
comprised a drainage area of 4000 acres, while a further area of 6400 acres 
was available if the growth of Cardiff required an additional supply in the 

future. They proposed to construct a reservoir capable of storing 3019 

million gallons ; and in order to provide for the large number of mills and 

works lower down the stream, it was intended to construct a compensation 
reservoir. The other works comprised a conduit with three relieving tanks, 
which would discharge the water into the supply reservoirs at Lisvane. 

The total cost of the works was estimated at £370,000; but this expendi- 

ture would enable them to keep pace with the growth of Cardiff, and pro- 

vide for 16 or 18 years in the future. The learned Counsel then went 
through the various petitions which had been presented against the Bill, 
and examined the allegations made against the scheme of the Corporation. 

The Marquis of Bute, in his petition against the Bill, alleged that as good 

a supply, or, even a better one, could be obtained nearer to the town, and 

at a less cost; and as he was the largest ratepayer of the borough, it was 

of great interest to him that the supply should be as cheap and as good as 
possible. In reply to this, he (Mr. Littler) could only say that the pro- 

moters did not know of any place from which they could obtain so good a 

supply at so cheap a rate as that proposed, and he ventured to think that 

the Corporation knew their own business quite as well as the Marquis of 

Bute knew it. 

Mr. R. Bird (the Mayor of Cardiff), in examination by Mr. P. STEPHENS, 
said the rateable value of the property in the borough was £410,468. The 
trade of the town had vastly increased of late years. During the last 25 
years about £3,000,000 had been laid out in the construction of docks in 
Cardiff ; and the Trustees of the Marquis of Bute were at the present time 
further extending their docks and railways at an estimated cost of £500,000. 
In addition to this a considerable extension of the Penarth Dock was also in 
progress, ata cost of £250,000. Much attention had of late years been given 
to the sanitary improvement of the borough, and, as the result, there had 
been a marked reduction in the rate of mortality. The average death-rate 
for 1883 was 19°8 per 1000. He considered that it was very desirable to obtain 
an additional supply of water from the Taff Fawr, near to the Brecon Beacons. 
Twice since the water-works had been purchased by the Corporation the 
town had been cn the verge of a water famine. When the Corporation 
came to consider the question of increasing the supply, they were at once 
confronted by the fact that the existing source was not likely to furnish 
the amount required. It was estimated that in dry seasons the present 

athering-ground would not meet the demands of the town for more than 

our years at the rate of 25 gallons per head. In order to obtain even this 

amount—3 million gallons per day—they would have to impound storm 
pater and water charged with impurities from land heavily manured. 

rom the present supply also they were unable to get a sufficient pressure 
to meet the wants of the inhabitants. They had therefore come to the 
conclusion that it was necessary to obtain a new supply; and they 
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believed there was no other district from which such supply could be 
so advantageously obtained as the one they had selected. 

Dr. Paine, Medical Officer of Health for the Borough of Cardiff, stated 
that he estimated the increase in the population of Cardiff since the last 
census had been going on at the rate of 5000 a year, and was likely to 
continue at the same rate in the future. If this was so, at the end of 10 
years there would be a deficiency in the water supply of 3 million gallons 
er day, the deficiency at present being 14 million gallons. It was 
impossible for him to insist on the ae observance of the requirements 
of health and cleanliness unless there was a sufficient supply of water. 
He thoroughly approved of the plan which the Corporation had adopted. 
The water from the Taff Fawr was excellent for the purposes of a water 
supply, both as to quality and quantity, The quantity, indeed, was un- 
limited, it was only a question of storeage. 


Frimay, May 2. 
Alderman Jones said he had been twice Mayor of Cardiff, and was now 
Chairman of the Public Works Committee, and Deputy-Chairman of the 
Finance Committee. He took an active part in the negotiations for the 
transfer of the water-works to the Corporation, and was quite familiar 
with the whole history of the water question. At the time of the purchase 
the capital of the Company was £130,000, together with £20,000 in bonds. 
This capital was now transferred to the ordinary loans of the Corporation, 
and was being paid off along with the rest of the money paid for the 
undertaking. Financially the transaction had been very successful to the 
town. Up to the present time the works had not cost the town a single 
farthing; but, on the contrary, had been a source of profit. He knew 
how the sum of £300,000 purchase-money had been arrived at. At that 
time the Company were netting £12,000 a year in profits; and when the 
Corporation came up to London to oppose the Bill for the extension of the 
Company’s powers, the undertaking was offered to them at 25 years’ 

urchase of the profits, which came to £300,000. Of recent years they 
had not had sufficient water to supply the needs of the town. They had 
been obliged to discontinue watering the streets, and had not had sufficient 
water to properly flush the sewers. Last summer, indeed, they were on 
the verge of a water panic. 

The CHarrMan intimated that the promoters need not continue this line 
of evidence anyfurther. The Committee were satisfied of the necessity for 
an improved supply of water. The total amount of the borrowing powers 
for water-works purposes was £470,000 ; the amount actually borrowed was 
£349,173; the amount that had been repaid by means of the sinking fund 
was £3009 ; the amount still owing was £346,164, and the amount of borrow- 
ing power still unexercised was £130,826. The amount repaid annually by 
the sinking fund was £850, and the interest last year was £13,722. The 
reason why it was proposed to abandon the water supply from the Ely 
pumping station was that the water was so very hard. The intention was, 
if the new supply was obtained, to hold the Ely supply in reserve in case 
of need. The pumping machinery would be kept in working order so as to 
be ready for emergencies. At the time the new Lisvane reservoir was 
proposed to the Town Council he stated that he believed when the reservoir 
was constructed there would be an ample supply of water for the next 20 

ears. This statement was based on the figures before him at the time 
(1881); but the growth of the town since then had been going on ata very 
rapid rate. At all events, the estimate then made had not been verified by 
the results. 

Mr. J. A. B. Wiiliams, C.E., Water Engineer to the Corporation of 
Cardiff, said the water-works and the distribution of the water were under 
his control. Since the works came into the hands of the Corporation, 
considerable extensions of the works had been made, to keep pace as far as 
they could with the needs of the population. These additional works 
included further pumping works at Ely and a new reservoir at Lisvane. 
The water from the gravitation works at Lisvane was very hard, owing to 
the geological condition of the gathering-ground; the limestone rock 
cropping up at the northern part. Then a considerable portion of the 
gathering-ground was arable land; 1058 acres out of a total of 2200 acres 
being at present under cultivation. This was very objectionable in a water 
gathering-ground; because the water became polluted by the manuring 
of the land in the course of cultivation. These were some of the con- 
siderations that had led the Corporation to seek a new supply. Further, 
the southern portion of the gathering-ground was rapidly becoming a 
résidential suburb, and building was proceeding rapidly. This must tend 
to deteriorate the quality of the water. The well at the pumping station 
at Ely was only about 24 feet, or 20 feet below the bed of the river. He 
was instructed three years ago to look round for the best source for a new 
water supply. Accordingly, in May, 1881, he presented a report to the 
Corporation recommending the Taff Fawr Valley, because it presented a 
source from which an ample supply could be obtained, and because the 
water was the purest that he had met with. Further than this, he found 
that the water could be obtained from this district at a cheaper rate than 
was the case with any other source of supply that he had examined. A 
sample of the water had been analyzed by the Borough Analyst, whose 
report stated that the water contained a very slight proportion of solid 
matter, that the quantity of organic matter was cual, and the general 
constitution of the water such as to show it to be of exceptional purity. 
There was no evidence of sewage or animal contamination, and the 
water was in every respect well adapted for a town’s supply, being 
very sey for drinking and soft for domestic purposes. It was quite 
true that a soft water, while being very advantageous in many respects, 
had some disadvantages in others; but it was invariably found that a soft 
water was more appreciated by consumers than a hard water supply. 
The whole of the poms works would form a "peg of the new scheme; 
that was to say, the existing reservoirs, as well as the new one now under 
construction at Lisvane, would be used as storeage and service reservoirs 
for the new supply. The new Lisvane reservoir would be completed in 
about two years, and would have a capacity of 300 million gallons. As to 
the new works propened under the present Bill, the plans had all been 
submitted to Mr. J. F. Bateman. It was proposed to deal with a total 
drainage area of 10,400 acres, divided into two parts—the upper part of 
4000 acres, and the lower one of 6400 acres. It was proposed first to con- 
struct reservoir No. 2 in the upper drainage area, with a capacity of 
319 million gallons, or 50 in cubic feet. From this reservoir 
10 inches of the available annual rainfall would be given as compensation 
to the millowners and others lower down the valley. The conduit from 
reservoir No. 2 would be taken right to Cardiff to the Lisvane reservoirs, 
which would be used for storeage and service purposes. The conduit 
would be carried along the main road, and would pass through the towns 
and villages. There would be three relieving tanks on the way. If it should 
be found that further storeage was coped it was proposed to construct 
reservoir No. 1 at the north of the upper drainage area; and if it should 
be found that still further storeage was required, No. 8 reservoir would be 
made in the lower drainage area. This reservoir would have a capacity 
of 670 million gallons, and from it compensation water would be given in 
the same proportion as in the case of the other drainage area. The esti- 
mated cost of the whole of the works was £373,000; and it was considered 





that they would occupy five years in construction. The cost of the first 
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portion of the works—reservoir No. 2, and the conduit and relieving 
tanks—would be £241,000, of which the reservoir would cost £50,000. In 
his opinion, it would probably be 15 or 18 years before it would be 
necessary to construct reservoir No. 3, although the tendency in the 
present day was for the demand for water to increase. He estimated that 
the yield from the first portion of the works would be 5 million gallons 
per day to Cardiff, as compared with about 2 millions per day at present, 
in ordinary seasons, and a good deal less in dry weather. Besides this, 
the 10 inches given as compensation water would yield 276 cubic inches 
per minute. An agreement had already been entered into for the purchase 
of the land required for reservoir No. 2, and arrangements had been made 
with the County Boards and the road authorities with respect to the 
conduit. As to the Cyfarthfa Works, situated just below the drainage area, 
they would have a drainage area of 16,000 acres, independent of the area 
dealt with by the Bill; while, at the same time, they would have as com- 
pensation water from the upper water-works a supply of 24 million gallons 
per day. If the whole of the works were constructed they would have a 


supply of 64 million gallons per day, which was twice the amount they had’ 


now from the same sources in dry weather. In the case of the millowners, 
the same result would be attained. The compensation water which they 
would receive under the Bill would be twice the quantity they had at pre- 
sent in dry seasons. As the Corporation had not made any reservoir, the 
millowners were not able to catch and store any flood water ; so that in dry 
seasons yoy were at times quite without water. It would be an advantage 
to them to have a regular, safe, and constant supply, as they would have 
when the proposed works were carried out. Another effect of the works 
would be that the floods would be greatly reduced. As to the Bute Docks, 
they were 29 miles from the proposed works. They derived their water 
supply from the River Taff, the water being diverted by means of a weir. 
The drainage area from which they drew their supply was 470,000 acres in 
extent, independent of the area proposed to be dealt with by the works. 
The flow of the river was also largely augmented by the water pumped 
from the collieries, and this was a great advantage in dry seasons. As to 
the Glamorganshire Canal, it drew its water supply from a drainage area 
of 110,800 acres, besides the portion dealt with by the Bill. There was an 
ample supply of water; and at present a large quantity was wasted. The 
primary object of the Bill was to provide for a water supply to the town of 
Cardiff, and the Corporation had no desire to provide a supply for any 
other district. As to the statement contained in one petition against the 
Bill, that the proposed reservoirs would be dangerous, he could not under- 
stand how such an allegation could be allowed to have any weight, seeing 
that there were already several reservoirs belonging to the Merthyr Local 
Board a short distance above the petitioners’ works. He was quite pre- 
pared to say that there was nothing whatever in the plans to cause any 
reasonable fear of danger. The responsibility of the Corporation would be 
very great, and this would be suflicient guarantee that the works would 
be carried out with every possible care, and every attention to solidity and 
safety. As to the petition of the Merthyr Local Board, he considered that 
the drainage area on which they drew their water supply was ample for 
many years; and was not, in fact, made fully available. He therefore did 
not see why they should ever want any supply from the Cardiff mains. 
He considered the Taff Fawr Valley the natural source of supply for 
Cardiff. As to the petition of the Penarth Local Board, the water supply 
to that place was first given in 1862 by an extension of the works of the 
Cardiff Company. At present the water had to be carried in iron mains 
through Cardiff before it could be pumped to the Penarth level, as Penarth 
was situated at a higher level than Cardiff. The supply of Penarth had 
therefore necessitated an entirely new service. The whole results of his 
investigations showed him that there was no better source of supply than 
the one proposed; and the works had been laid out, to the best of his 
ability, with the object of meeting the necessities of the case. 

In cross-examination, witness said that in his opinion Cardiff required at 
least 24 or 3 million gallons of water a day, and the works proposed to be 
first constructed would give a supply of 5 million gallons daily. The conduit 
would be carried under some of the streets of the Merthyr Local Board; 
but every care would be taken to interfere as little as possible with those 
streets. He did not know that the Corporation were under any covenant 
to supply Pontypridd with water, should the Bill pass. There had, how- 
ever, been some negotiations on the subject. Pontypridd was 8 miles 
distant from the Cardiff limits of supply. When the new Lisvane reser- 
voir was constructed there would be a considerable addition to the present 
supply, and the Corporation had also power to obtain a further supply of 
500,000 gallons a day from the Ely pumping works. Witness had reported 
as to the present supply in 1881, and then stated that the Lisvane gather- 
ing-ground would yield, when the new reservoir was made, a daily supply 
of 2,300,000 gallons in the driest season. This, with the 14 million gallons 
a day from the Ely works, would give a total supply of 3,800,000 gallons a 
day. That calculation was, however, based upon a statement of Mr. 
Taylor, the Engineer of the Ely works, that these works would yield, when 
certain extensions were carried out, 14 million gallons per day; whereas 
the result of those extensions was to give scarcely any addition to the 
supply of 1 million gallons. 


(Zo be continued.) 


Hliscellaneous Helos. 


THE AMALGAMATION OF THE WOOLWICH GAS COMPANIES 
WITH THE SOUTH METROPOLITAN GAS COMPANY. 


Tue Terms of THE SCHEME. 

As announced in our editorial columns a fortnight since, a Scheme of 
Amalgamation has been projected between the South Metropolitan Gas 
Company and the Woolwich Equitable, and the Woolwich, Plumstead and 
Charlton Consumers’ Gas Companies. The Scheme was submitted to the 
shareholders in the respective Companies last week, and received their 
unanimous approval ; and it now only awaits the sanction of the Board of 
Trade. It has been drawn closely on the lines of previous Schemes; and, 
of its 29 clauses, the 23rd—that dealing with the capitals of the three Com- 
panies—is the most important. The following are the main features of 
the Scheme :—It is to come into operation on Jan. 1, 1885; and the united 
undertakings are to be called simply the South Metropolitan Gas Com- 
pany. Allthe works and properties, rates, &c., of the respective Companies 
are vested in, and payable to the United Company, who are, of course, 
liable for all debts. These matters are dealt with in clauses 2 to 12; the 
remaining clauses having reference to the constitution and regulation of 
the combined undertaking. By clause 13 the present Directors of the 
South Metropolitan Company are constituted the first Directors of the 
United Company; and clause 14 settles their number, and the retiring 
allowances to which those Directors may be entitled who vacate office 
under the Scheme. The compensation to be paid to retired officers and 
servants is specified in clauses 16 to 21; and the next clause provides that 
the decision of the Board of Directors as to whether an office or employ- 











ment has been abolished in consequence of the Scheme shall be fing) 
Clause 23 (dealing with the capitals of the three Companies) is, as aboy 
stated, the most important clause in the Scheme ; and is as follows ;— 

The capitals of the three Companies shall, subject to such alterations 
as are herein provided, constitute the capital of the United Company, 


Capital of the South Metropolitan Gas Company. 

The South Metropolitan capital being composed of three classes 
Stock, “A,” “B,” and ‘‘C” respectively—‘A” and “B” having certaiy 
arrangements as to dividends between themselves, in which the public ay 
in no way interested, and “C” being free from those arrangements—anj 
the interest of all classes being dependent upon the sliding scale of 10 per 
cent., with an initial price of 3s. 6d.,and it being desirable that the capit 
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of the United Company should be maintained on the same basis, the 
shares of the Woolwich Consumers’ Company and of the Woolwich 
Equitable Company shall, so far as may be necessary for this purpose, 
and as soon as may be after the commencement of this Scheme, he 
converted into equivalent amounts of ‘‘ C ” stock of the United Company, 


Capital of the Woolwich Consumers’ Company. 





Equivalent 
in “oO” 

Standard Amount/Stock of the 
Dividend, with A™9""ticanted | out- | United 
a Standard ined up. | stand- Company, 

Price of 4s. — ing. |with a Stan- 
dard Price 
of 3s. 64. 


Acts relating to the Company. 





Plumstead and £ 4 £ 
Consumers’ Gas | 
+ «© « « «e «| 10percent. | 12,000 12,000 
4 ” | 12,000 
6,000 } 
24,000 2 
6,000 | 
| 80,000 | 
oe | 


Woolwich, 
Charlton 
Act, 1855 . 

Do. « + » 








35,000 


6,300 
14,700 


30,000 
99,000 


se Se oo a oe 21,000 | 
Do., do. (not yet issued—to be | 
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51,000 


| 30,000 | 
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The sum of £21,000 outstanding on the 7 per cent. shares as above shall 
be called up on or before the Ist of January, 1886; but the holders of any 
such shares, on paying to the United Company the amount outstanding 
thereon at any time before the 31st of December, 1885, shall be entitled to 
receive from the United Company interest at the rate of 5 per cent. per 
annum from the date of payment until the said 3lst of December, 188), 
after which date the said shares shall, as hereinbefore provided, be con- 
verted into equivalent amounts of “C” stock of the United Company. 
The dividend payable on the £9000 already paid up on these shares shall 
be the same as it would have been if converted into an equivalent amount 
of “C” stock. Notwithstanding the provisions in clause 11 of the 
Woolwich, Plumstead, and Charlton Consumers’ Gas Act, 1877, the United 
Company may raise the sum of £30,000 not yet issued under the powers 
of that Act, in their own name, as “‘ C” stock of the United Company, and 
dispose of the same by auction in manner provided by the Acts of the 
South Metropolitan Company. The Woolwich Consumers’ Company 
having for some time past, under the operation of the sliding scale, been 
paying an additional dividend of 3 per cent. upon all their share capital, 
which, on conversion into “C” stock in the United Company, will be 
reduced to 24 per cent.; and with respect to that portion of the capital 
which is limited to dividends of 74 and 7 per cent. upon a smaller amount 
of capital, as shown in the above table, the said Woolwich Consumers 
Company may, out of the reserve fund, insurance fund, and undivided 
profits, in their hands at the time of the amalgamation, and not required 
to satisfy any claims outstanding against the Company, appro riate a sum 
not exceeding £14,250 for division among their own shareholders, as com- 
pensation for the loss of dividend amounting in the aggregate to £712 10s. 
per annum. 


Capital of the Woolwich Equitable Company. 
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The sum of £4500 outstanding on the 74 per cent. shares of the Com 
pany shall be called up and made payable on or before the Ist of January, 
1886 ; but the holders of any such shares, on paying to the United Com- 

any the amount outstanding thereon, at any time before the 31st of 
Seonubes, 1885, shall be entitled to receive from the United Company 
interest at the rate of 5 per cent. per annum from the date of payment 
until the 31st of December, 1885, as aforesaid, after which date the said 
shares shall, as hereinbefore provided, be converted into equivalent 
amounts of “C” stock in the United Company. The dividend payable 
on the £4500 already paid up on these shares shall be the same as it woul 
have been if converted into an equivalent amount of “C” stock. The 
£21,000 of unissued share capital as above shall be allotted to the shat 
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holders in the Woolwich Equitable Company on the register of that 
Company on the 81st of December, 1884, in proportion (as nearly as con- 
yeniently may be) to the number of shares held by them respectively at 
that date, and shall be called up and converted into an equivalent amount 
of “C” stock on or before the 1st of January, 1888. Provided that the 
holder of any such shares shall, on paying to the United Company the 
amount of any such share before the 3lst of December, 1887, be entitled to 
receive from such Company interest at the rate of 5 per cent. per annum 
from the date of such prepayment until the 3lst of December, 1887, 
aforesaid. : 

Clause 24 relates to the issue of new certificates. Clause 25 regulates 
the borrowing powers of the United Company, whose district of supply 
js defined by the succeeding clause (26) to be that authorized to be 
supplied by the three Companies respectively. This clause also contains 
the following important provisions in regard to the price and quality of 
the gas to be supplied by the United Company :—“ The provisions of the 
South Metropolitan Company’s Act, 1876, eee the illuminatin 

wer and purity of the gas to be supplied, and the price to be pee | 




















test the illuminating power and purity, and also the ag ay for the 
regulation of the dividend to be paid to the shareholders by the price 
charged to the consumers, and the appointment of a Public Auditor by 
the Board of Trade to examine the accounts and other matters, shall 
apply to the United Company and the whole of the district supplied by 
them; and the bye-laws, restrictioas, orders, and proceedings of the 
South Metropolitan Company shall continue in force with, and be 
applicable to the United Company. Provided that the penalties imposed 
by sections 14 and 15 of The Gaslight and Coke and other Gas Companies’ 
Acts Amendment Act, 1880, respecting the illuminating power and purity 
of the gas supplied in the district of those Companies shall not apply to 
the gas supplied in the district of the Woolwich Companies until the 
United Company are able to furnish such supply from the new works 
now in course of construction at East } meee Provided that as soon 
as the United Company are prepared to furnish such supply from those 
works, they shall give notice in writing to the Metropolitan Board of 
Works of their intention so todo. Provided also that such exemption 
shall not in any case exceed a period of two years after the con.mence- 
ment of the Scheme. Provided also that the price of 3s. per 1000 feet 
now charged by the two Woolwich Companies in their respective 
districts, may be maintained by the United Company without prejudice 
to the dividend payable by the South Metropolitan Company for a period 
of six months after the date of the commencement of this Scheme.” 

The remaining clauses merely refer to the sale of lands, and the inter- 
pretation and paying the costs of the Scheme. 

















MEETING. OF THE SouTtH MeTRopotiTran Gas Company. 

An Extraordinary General Meeting of this Company was held last Wed- 
nesday, at the Bridge House Hotel, London Bridge—Mr. J. SHanp in the 
chair—to consider the Scheme for the amalgamation of the Woolwich, 
Plumstead, and Charlton Consumers’ Gas Company and the Woolwich 
Equitable Gas Company with the South Metropolitan Company. 

The Secretary (Mr. Frank Bush) having read the notice convening the 
meeting, 

The Carman said: I may state, gentlemen, that we make the proposal 
now submitted to you in virtue of the South Metropolitan Company’s Act 
of 1876 (clause 64), by which we have permission to amalgamate with any 
similar undertaking south of the Thames, excepting the Crystal Palace 
District Gas Company, I may say that, to carry this out, a Scheme has 
been prepared, which is very much upon the line of the Schemes amal- 
gamating the Surrey Consumers and the Pha@nix Companies with the 
South Metropolitan Company; the necessary alterations in the clauses 
—s been inserted. The Secretary will now read the heads of the 

cheme. 

The Secretary having done so, 

The Cuarrman said: Before inviting any remarks upon the Scheme just 
placed before you, I think it as well to say a word as to the two Companies 
who are willing to forego their independent existence, and merge them- 
selves into the South Metropolitan Company. The elder Company is the 
Woolwich Equitable, which was started in 1834—just 50 years ago—and 
was incorporated in 1855. The other Company is the Woolwich, Plum- 
stead, and Charlton Consumers’ Company, which was started in 1855. 
You therefore see that, though they are small Companies, they are very 
respectable ; and have carried on an independent existence for some time. 
The quantity of coals carbonized by the two Companies last year was 
20,000 tons, against 441,000 tons in our own Company. This will give an 
addition to our make of about 5 per cent. They are only about 
one-twentieth part of ourselves. I need not say anything about their 
capital, which is fully explained in the Scheme. ‘The selling price 
of both Companies is 3s. per 1000 cubic feet. The Woolwich Equitable 
ya aed are not under the sliding scale, but have fixed maximum 
dividends of 10, 74, and 7 per cent. The Consumers’ Company are 
under the sliding scale, with an initial price for gas of 4s. per 1000 cubic 
feet. In consequence, however, of their selling gas at 3s. per 1000 
feet, they are able to pay dividends of 13, 104, and 10 per cent. Of course, 
in arranging the equivalent which these Companies have to receive in 
our “C” stock, we have to consider the actual dividend they are paying. 
Although the Equitable Company are not under the sliding scale now, 
they have a Bill in Parliament which is to bring them under its operation ; 
and.there is no doubt that, if they obtained the Bill and remained unamal- 
gamated with us, they would pay higher dividends. You will very 
naturally ask what benefits the South Metropolitan Company are to 
derive from the amalgamation. I admit that they are not very great; 
still they are worth seeking after. The Directors have had a good deal of 
trouble in arranging an equitable basis of amalgamation; and we have 
arrived at it. [The Chairman then referred to a map suspended against 
the wall, and indicated the districts supplied by the three Companies. | 
You will see that our new works at East Greenwich are very close to the 
district served at present by the Woolwich Companies, and we can supply 
them with gas very economically from there. We are constructing these 
Works to take up the increase which our own works cannot deal with ; but 
as we cannot put up small works there, we are erecting a section of large 
works, It is not, however, profitable to make a small quantity of gas in 
even a section of large works; and there will be a quel outlet for us to 
supply the districts of these Companies with our spare gas. The pre- 
mises of the Equitable Company (which are further down the river) 
are all freehold, with good wharfage accommodation; and the pre- 
_— of the Consumers’ Company are part freehold and part lease- 
hold. The leasehold portion of the works has a long term to run ; and, 
in fact, I believe they make a profit out of letting a part. At any- 
rate, the leasehold portion only stands them in about £30 a year 
rent after the letting off. Another advantage we shall derive is in the 
arrangement of the mains. At present the two Woolwich Companies’ 
mains interlace each other throughout the greater part of their district ; 
80 that any shopkeeper or consumer has a right to be supplied with gas 





for the same, and as to the appointment of Referees and Examiners to’ 





from the mains of either Company. The price charged is the same; so 
there is no advantage in the competition. Still, many people like to make 
the change. This necessitates the drilling of holes in the mains; thus 
causing waste of gas, which is proved by their leakage being greater than 
ours. Should the amalgamation be carried out, the mains will be re- 
arranged, and the spare pipes removed, so as to reduce the leakage. The 
two Companies are quite independent; and there are two Boards of 
Directors, two Engineers, and two Secretaries. The offices of these 
gentlemen will be done away with, causing somewhat of a saving—not 
very great, but still something: The benefit to be derived by the gas 
consumers of Woolwich is something tangible. At present the selling 
price of the other two Companies is 3s. This will be reduced to 2s. 8d. ; 
or a reduction of 11 per cent. The standard of illuminating power is now 
12 candles; and this will be raised to 16 candles. At present there is no 
check on purification ; but, on the amalgamation taking effect, the supply 
must satisfy the Metropolitan Gas Referees, and the gas must be as pure 
as that sent out by our own Company. Both of the Woolwich Companies 
have had their meetings—the Consumers’ Company last night and the 
Equitable Company this morning; and we are informed that they have 
agreed to the terms of the Scheme. If this meeting approve of it, the 
Directors will place it before the Board of Trade, without whose sanction 
the Scheme cannot be carried through. I will now move the following 
resolution :—‘‘ That the Scheme now submitted, for the amalgamation of 
the Woolwich, Plumstead, and Charlton Consumers’ Gas Company and 
the Woolwich Equitable Gas Company with this Company be hereby 
approved, subject to such modifications as may be necessary; and that 
the Directors are hereby authorized to take measures to carry this 
amalgamation into effect.” 

The Deputy-Cuamman (Mr. G. Livesey): I have great pleasure in 
seconding the resolution; and, in doing so, I would only say, after the 
able and lucid statement of the Chairman, that while we have not much 
to expect out of so small an affair, I believe it will be a benefit to the 
Company to carry out this amalgamation. I do not think there will be a 
loss, but probably a gain ultimately, when we get our new works into 
operation, 

Mr. E. Granam thought the shareholders could not do better than leave 
the matter in the hands of the Directors. 

Mr. W. J. Parkes observed that he was for letting well alone. He 
thought the remarks of the Chairman as to the indifferent condition of 
the pipes in the Woolwich Company’s district implied a great expenditure 
for new mains if the amalgamation came into effect. 

The Cuarrman: With regard to the mains of the other two Companies, 
of course, there are duplicate mains in the greater part of their district— 
in the town itself; and the alteration we should make would consist in our 
taking up one set of these mains. The leakage caused from the changing 
by the consumers from one Company to the other would thus be saved. 
In consequence of our amalgamation with the Surrey Consumers’ and the 
Pheenix Companies, we are now taking up duplicate mains; and, as a 
rule, we not only save the leakage, but the mains pay for their use in 
other places. This amalgamation is comparatively a slight one. It is not 
like that which we called you to discuss last year, where the South Metro- 
olitan Company were going to be absorbed by the Chartered Company. 

his amalgamation will only add 5 per cent. to our make. 

The motion was then put and carried unanimously, and the proceedings 
terminated. 








MEETING OF THE WootwicH ConsuMERS’ Gas Company. 

An Extraordinary General Meeting of the Woolwich, Plumstead, and 
Charlton Consumers’ Gas Company was held on Monday last week, at the 
Offices of the Company, High Street, Woolwich—Mr. J. HenpERson in the 
chair—to consider the Scheme of Amalgamation with the South Metro- 
politan Gas Company. 

The Secretary (Mr. T. R. Richardson) having read the heads of the 
Scheme, 

The Cuarrman moved a resolution approving it, subject to such modifi- 
cations as might be made therein by the Board of Trade; and authorizing 
the Directors to carry it into effect. He stated that the Woolwich Con- 
sumers’ Company enjoyed a standard price of 4s.,and the Woolwich Equit- 
able Company 5s. 6d. per 1000 cubic feet, not subject to the sliding scale 
but the price now charged was 3s., and next June this would be reduced to 
2s. 8d. If the Scheme were rejected, the Company would, owing to the 
demands made upon them for gas, have to lay out a large sum in additional 
works for increased manufacture. It was quite evident that large concerns 
could make gas at less cost than small companies ; and so they proposed 
to join the South Metropolitan Gas Company, which, though second in 
size in the Metropolis, was second to none in any other way. The United 
Company would be well managed, and they were pledged to reduce the 
price to 2s. 8d. six months after the Scheme took effect. They would also 
give a better gas than the two local Companies were able to 
supply. 

Mr. BLANcHARD seconded the motion. 

Mr. Hucues remarked that he, in common with many other share- 
holders, felt a pang of regret at the severing of old and pleasant associations 
involved in the Scheme of Amalgamation. But the shareholders were 
going to get their money’s worth ; and, on the whole, he thought it best 
to agree to the Directors’ proposals. 

Mr. Moors pointed out that the £14,250 to be paid as compensation for 
the loss of the 4 per cent. dividend was the Consumers’ shareholders’ own 
money, and that the Equitable shareholders would come in for the liabili- 
ties of the South Metropolitan Company. 

The Cuarrman said the reserve fund of that Company was £200,000, which 
was ample to cover all liability. 

Mr. Lone said he should have preferred to see the two Woolwich Com- 
panies amalgamate. In a short time the local works would be closed, 
and they would lose a regular source of employment for a large number 
of working men. He considered that the South Metropolitan Company 
were getting a bargain, and that Woolwich was having rather the worst of 
it. He considered it would have been better to keep the local gas supply 
in their own hands. : 

The motion was then put and carried by 46 votes to 16. 

It was subsequently agreed that application be made to the South Metro- 
politan Company for two Directors of the Woolwich pen mage to be 
placed on the Board of the United Company ; and the proceedings closed. 





MEETING OF THE WooLwicu EquiTaBLE Company. 

An Extraordinary General Meeting of the Woolwich Equitable Gas 
Company was held in the Board Room, at the Company's works, Wool wich, 
last Wednesday—Mr. R. Turner in the chair—for the purpose of submit- 
ting to the shareholders the Scheme of Amalgamation with the South 
Metropolitan Gas Company. 

The Secretary (Mr. Turner) having read the heads of the Scheme, 

The CuarrmMan moved its adoption; and, in doing so, pointed out what 
he considered to be the advantages of the proposed amalgamation. In 
addition to the reduction in the price of gas to 2s. 8d. per 1000 cubic feet, 
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and a supply of gas of better quality, the shareholders would, he said, receive 
increased dividends to the extent of £534. The Consumers’ Gas Com- 

any had approved of the Scheme; and he was of opinion that the share- 
nolders of the Equitable Company would receive even greater advantages 
from the amalgamation than those of the Consumers’ Company. 

Mr. CuurcH# seconded the motion. 

Mr. Watts said he came to the meeting prepared to move an adjourn- 
ment for a fortnight; the shareholders, in the interim, to be supplied with 
a copy of the Scheme, in order that they might fully digest the details. 
The Directors were familiar with the particulars; but the shareholders 
could not master them from simply hearing the Scheme read. 

Mr. Jackson agreed with the previous speaker, and said it would have 
been better for the two Woolwich Companies to have amalgamated, called 
up the remainder of the capital (amounting to £75,500), and increased their 
existing manufacturing plant. If the two Companies had combined they 
would have been strong enough to withstand all opposition. 

The motion was carried unanimously. 

A similar resolution to that passed at the meeting of the Consumers’ 
Company, in regard to the representation of the Woolwich Companies on 
the Board of the United Company, was then carried nem. dis., and the 
proceedings closed. 


THE PROPOSED PURCHASE OF THE LINCOLN GAS-WORKS 
BY THE CORPORATION. 

At the Meeting of the Lincoln Town Council last Tuesday—the Mayor 
(Mr. F. J. Clarke) in the chair—the proposal that the Corporation should 
acquire the works of the Lincoln Gas Company was again under con- 
sideration, on the presentation of a report by a Special Gas Committee 
appointed to inquire into the matter, in accordance with the terms of a 
resolution passed by the Council at their meeting on the 5th of February 
last.* The report was as follows :— 

“ After investigating the Company’s accounts, and fully considering the 
different bearings of the question, the Committee unanimously came to 
the conclusion that it is desirable for the Corporation, as an Urban 
Sanitary Authority, to purchase the undertaking of the Lincoln Gaslight 
and Coke Company, if the purchase could be effected on equitable terms. 
In coming to this conclusion, the Committee have not overlooked the fact 
that the net revenue for the year 1882, arising from the manufacture and 
sale of gas and residual products, did not quite equal the sum required for 
payment of the dividends on the share capital (such net revenue being 
£4929 5s. 9d., and the sum needed for dividends £5119 9s. 2d.); and that 
for the year ending the 31st of December last, £670 had to be taken from 
the reserve fund in order to provide for the payment of the dividends due 
to the shareholders, the net revenue from the sale of gas, &c., being this 
sum less than was sufficient for the purpose. 

“The Company’s printed accounts and the balance-sheet make it clear 
that the sums expended on repairs and maintenance of plant and works, 
and in repair, maintenance, and renewal of mains and services, during the 
last three years (and which have in the last two years diminished the net 
revenue to the sums above mentioned), have been greatly in excess of the 
outlay which would have been made for such purposes by an ordinary 
owner. For maintenance of plant and works the sum total for three 
years is £11,707 2s. 11d., which includes £4320, taken (in accordance with 
an arrangement with the Corporation) from the balance of the profit and 
loss account, and is more by £5477 15s. 4d. (or £1157 15s. 4d. if the above 
£4320 is not included) than was expended during the previous seven years 
if all the amounts so spent are,added together. For repair, maintenance, 
and renewal of mains and services, the total for three years is £5238 Os. 9d., 
or £1766 17s. 1d. more than the expenditure of the previous seven years. 
It is therefore manifest that in case the repairs had been carried out 
during the last two years on the same scale as during the seven years 
above referred to, or if the expenditure had been on an average of the last 
ten years, not only would the net income have been sufficient to pay the 
dividends, but there would have been an excess in 1883 of nearly £3000 to 
carry to the profit and loss account, which would have increased the 
already large balance now standing to the credit of that account. 

“The Committee also wish to point out that, in case the undertaking 
of the Gas Company should be transferred to the Corporation, the yearly 
expenses of management would be reduced by at least £460 (the amount 
of the Directors’ allowances, £400; and the Auditor’s fee, £60); and the 
Committee think a further reduction might be made in the expenses. 

“Having arrived at the conclusion that the purchase would be desirable, 
if it could be effected on an equitable basis, the Committee next proceeded 
to endeavour to ascertain from the Directors of the Gas Company whether 
they would be willing to sell the undertaking; and, if so, the terms of the 
purchase. After some correspondence, the following suggestions for a 
sale made by the Committee to a deputation of the Directors have been 
agreed to by the Board, as forming an equitable basis for effecting a 
transfer of the Gas Company’s undertaking to the Corporation, viz. :— 


“1, The Corporation to guarantee the prescribed maximum dividends 
upon the stocks of the Company, and to be entitled to an option 
to redeem the stocks at 25 years’ purchase, upon giving notice to 
the proprietors. 

“2, That a sum of £1200 be set aside as compensation to Directors for 
loss of office. 

“3, That the redemption clause be not put in operation until after the 
expiration of three years from the time of transfer. 

“4, That all costs be paid by the Corporation. 


‘* When a purchase substantially on these terms has been agreed to by 
the Council, and approved by the ratepayers, the Directors of the 
Company are prepared to recommend their shareholders to confirm the 
arrangement, 

“The Committee propose that, in arranging the details of the purchase, 
the option to acquire the stock of the Company at 25 years’ purchase 
should be exercisable as to part as well as to the whole of the Company’s 
stocks; and if as to parts, from time to time and at separate times, the 
amounts to be redeemed at each separate time to be at the discretion of the 
Corporation. 

“Tt will appear that, on paying £1200 and the costs incidental to 
effecting the transfer, and guaranteeing the maximum dividends on the 
gas stock—which, in consequence of the recent (May, 1884) issue of £10,000 
of the 7 per cent. stock of 1880, now amounts to the sum of £104,480, 
bearing a maximum dividend of £6424 per annum—the Corporation will 
not only become entitled to all the works, plant, and earning power of 
the Company, but also to the reserve fund £8608 4s. 3d., and the remainder 
of the balance of the profit and loss account, which, after paying the half- 
year’s dividends, due December, 1883, now amounts to £4354 13s. 6d., 
making a total of £12,962 17s. 9d. 

“ The Committee are satisfied that the works are in very good order, and 
they believe, should gas be sold at the present price, a surplus profit of at 
least £2000a year would accrue to the Corporation. 

“ The Committee recommend that in the Act of Parliament which it will 
be necessary to obtain, in case the purchase of the undertaking should be 


* See JounNAaL, Vol, XLIII., p. 286, 











sanctioned by the Council and the ratepayers, clauses should be ingg 
providing (in substance) for the disposal of the income to be receiveg 
the Corporation from the gas undertaking as follows :—(1) In paymenty 
the cost of obtaining the Act, and other incidental expenses. (2) In 
ment of the costs of granting and issuing the annuities, mortgages and 
debenture stock required for the gas shareholders and others. (3) In pay. 
ment of the working and establishment expenses, and cost of maintenang 
of the gas undertaking, and the costs of collection and recovery of gas-rent, 
(4) In payment of the gas annuities and interest (if any) on gas debentyr, 
and debenture stock. (5) In providing the requisite instalments or gin). 
ing fund which would be required to redeem the capital stock at the endgy 
a term of years to be fixed by Parliament. (6) In or towards payment ¢ 
all other expenses of executing the Act. (7) In providing a reserve fund jj 
the Corporation should think fit, not exceeding £20,000. And that the net 
surplus remaining after the fulfilment of the several purposes aforeggij 
and the annual proceeds of the reserve fund not required to answer any of 
the purposes for which it will be created, should be paid to the credit g 
the district fundaccount. But the Corporation should be bound, in mang. 
ing their gas undertaking, to make from time to time such variations jp 
the price of gas as, having regard as well to the rights of the gas gop. 
sumers under the existing Acts as to the risks and responsibilities of th 
ratepayers, shall be fair and reasonable.” 

Appended to the report were the following statements as to the working of 
the Company during the past five years, and the amount of capital, an 
the dividends paid thereon, on June 30 last :— 


Working in each Year since 1879. 

Date Gas made, Gross Net Working Cost per 

. Cub. Ft. Income. Income. Expenses. 1000Cub.f,, 
1879 118,000,000 £20,774 £6,601 £14,178 =... 1s. 7°64, 
1880 . 120,000,000 21,329 14,318... ¥ 
1881 ee 133,000,000 . 22,080 17,214 «.. 
1882 oe 140,000,000 .. 23,085 18,155 
1883 156,000,000 .. 21,097 


25,884 
Capital and Dividend, June 30, 1884. 
oe 0 oe SOM ° - 10 per cent. 
_) eee ae ‘ 
20,000 . . . ” . 
20,000 . . ” 
20,000 . . ” 
7,278 «. . il. 


£111,758 
Average rate of dividend, 5} per cent. 


Astock.,. . «. « 
Stock of 1873. ; 

Ditto 1880... 
Preference stock. , 
Premium (about) . 


Alderman Maursy, in moving the adoption of the report, dwelt upon 
the advantages that might be expected to result from the acquisition of 
the gas-works by the Corporation. 
before the Council had, he said, been based on calculations made by 
himself ; but the 
believed, satisfie 


the minds of most of the Council. These figures 


showed beyond doubt, he thought, that the Corporation would make § 
This sum 9 
could be utilized in the first instance in reducing the price of gas; and, § 
secondly, for the benefit of the city generally, either by the reduction of 


a profit of something like £2000 or £3000 a year from the works. 


the rates or for making improvements. He did not think he need say 


anything further. 


go into his figures, in order to justify the present procedure. 
Alderman Brearp seconded the motion. 


Mr. Cannon said he was one of those who opposed the purchase of the J 
gas-works in 1880; and he thought the Council then acted properly. Butthe § 
reasons that induced him to oppose at that time had certainly now lost 
The circumstances were now entirely altered ; and although 7 
he thought the Corporation would, in the purchase of the gas-works, be § 
running a certain amount of risk, there would undoubtedly be benefits 9 
accruing to the ratepayers which would balance this risk, and he did not § 


their weight. 


feel justified in standing in the way of the purchase. 


Mr. ManrrtIn said, as one of the opponents of the purchase on the former 
occasion, he was sorry he could not see the matter in the same light as § 


the previous speaker. He admitted that the terms were now much better; 


but still he could not see that the position they occupied with regard t (9 
the Gas Company—if their position were enforced—would be improved. § 
They took unnecessary risk, which he could not be convinced they were 


justified in doing. 


The Mayor said that a great number of towns had acquired gas-works; 


but no town in England had been able to purchase on such-terms 4s 
were offered to Lincoln. 


if the Council now succeeded in the purchase—and he believed they 


would—it would be a good thing for the city and of advantage to the 7 


Corporation. 


Alderman Mattpy having replied, the motion was put and carried with § 


only two dissentients. 





BURNLEY CORPORATION GAS SUPPLY. 


In the course of his report to the Gas Committee of the Burnley Cor & 


poration, on the progress of the gas undertaking during the twelve months 


ending March 25 last, the Manager (Mr. 8S. P. Leather, Assoc. M. Inst. C.E) | 


states that 239,031,000 cubic feet of gas were produced; being an increase 
of 15,160,000 cubic feet, or 6°75 per cent., as compared with the preceding 
year. The total quantity of gas made was thus disposed of: Sold, 
210,848,700 cubic feet; supplied to the public lamps, 19,105,000 cubic feet; 
used on works, 1,705,000 cubic feet; unaccounted for, 7,372,300 cubic feet, 
or at the rate of 3°08 per cent., as against 4°15 per cent. in the previous 
year. The smallest day consumption in the twelve months reported upon 
was 125,000 cubic feet; the largest, 1,541,000 cubic feet. The average 
illuminating power was 17°56 candles, against 17°25 candles in 1883 (the 
parliamentary standard being 15 candles). There were 2567 tons of cannel 
and 21,802 tons of coal used; and this produced at the rate of 9839 cubic 
feet of gas per ton—a slight reduction on the previous year. The cost of 


carbonization per ton of coal has, with one exception, decreased every | 


ear since 1879, when it was 3s. 0°91d. In the year covered by the report 
it was only 2s. 3°17d.; or a saving of about 93d. per ton. This, Mr. 
Leather says, is due to machine stoking ; and he adds that if the whole of 
his retorts could be adapted to charging machinery, the cost of carboniza- 
tion would be brought down to 2s. per ton of coal. The amounts receivable 
from the consumers of gas, for public lighting, and for meter-rents were a 
follows :—Private consumers, £27,139 ; public lamps, £2528; meter-rents, 
£1648—total, £31,315. The Corporation sell and let out on hire gas cooking- 
stoves, gas-fires, &c.; and the number of these appliances disposed o 
last year was 522. There were 7827 yards of new mains laid (1118 yards 
being in place of old pipes); and 641 new services were put into houses. 
The expenditure for the current year is estimated at £28,600; the interest 
and sinking fund at £7000—total, £35,600. The estimated income is giveD 
as £41,500; so that there is a surplus balance of £5900. : 

With regard to the prospective requirements of the gas undertaking, 





The figures contained in the report | 


had been verified by the Borough Auditor, and, he § 


If they completed their arrangements, they must have § 
a meeting of the ratepayers to sanction the purchase ; and he would thea § 


He had previously taken a prominent part in § 
endeavouring to obtain the gas-works; and he had every confidence that, 
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reports as follows :—In considering the continued increase in 
the erection of houses, mills, sheds, and manufacturing plant generally, and 
the increased annual demand for gas, I desire to draw the attention of the 
Gas Committee to the necessity o carefully examining the position of the 

roducing power of the present works. The largest make, and the largest 
consumption, in any one day during the past five years, have been as 


follows :— 


Mr. Leather 


Largest Make Largest Consumption 


Years. in One Day. n One Day. 
—_ Cubic Feet, Cubic Feet. 
1879—80 oe 1,082,000 ° 1,139,000 
1880—81 oe 1,192,000 oe 1,248,000 
1881—82 oe 1,351,000 ° 1,470,000 
1882—83 oe 1,420,000 oe 1,520,000 
1883—84 os 1,461,000 oe 1,541,000 


In the winter of 1879 there were 236 retorts at work out of a total of 252; 
and at the best working, with 236 retorts and 48 stokers, we could only 
roduce 1,082,000 cubic feet of gas per day. The following season the 
Jo. 8 bench of retorts was rebuilt, and a new bench of retorts (No. 4) was 
puilt as additional producing power. The retorts were also enlarged from 
18in. by 15in. to 22in. by 16in, The roducing power next season will be 
two benches of 70 retorts each in the lower retort-house, and two benches 
of 112 retorts each in the upper retort-house ; making a total of 364 retorts, 
capable of producing (if all working at one time and in good order) 1,900,000 
oats feet of gas in 24 hours. The largest consumption in one day has 
been, as shown, 1,541,000 cubic feet ; thus if we had every retort at work, 
and all in good order, there would be a producing power of 359,000 cubic 
feet per day in excess of the largest consumption last December. In the 
year 1881 there was an increase of 10°38 per cent. ; in 1882, 9°13 per cent. ; 
jn 1883, 10°21 per cent. This shows that our annual increase will average 
about 10 per cent. per annum. Should this rate of increase continue, 
in three years we shall require to be in a position to produce more than 
2 million cubic feet of gas per day. I have stated above that our producing 
power next season would reach 1,900,000 cubic feet per day ; and in stating 
this I assumed every retort to be in good working order. To have every 
retort in good working order in December is almost impossible, because 
the retorts that have been working during the whole of the summer 
months cannot be expected to work all through the winter season without 
letting down to undergo repairs. The great heat at which we work clay 
retorts destroys the furnaces ; and, after six months’ working, the furnaces 
require thorough repair or renewal. It is rarely that we get retorts to 
work more than two seasons ; so that a bench of retorts that has worked 
two summers and one winter season, cannot be relied upon to produce gas 
a second winter season. I propose that we should build a new retort- 
house on land adjoining the canal, purchased from the Canal Company. 
To build a retort-house, with coal-stores complete, will occupy one whole 
season. The following season will be fully occupied in erecting a bench 
for retorts, putting in the retorts, fixing the ascension-pipes, hydraulics, 
condensers, washers, purifiers, &c., for the new house, which, when com- 
pleted, I propose should contain 246 retorts. It would only be necessary 
to put in one-half (128) retorts the first season ; but all the other apparatus 
jot connections should be made to answer for the whole house. The 128 
retorts would produce 750,000 cubic feet of gas per day. It is desirable 
that the Committee should at once consider this subject, as the work, 
if commenced in the spring of 1885, could only be got ready for producing 
gas at the beginning of the winter season of 1887; and chou Burnley 
increase in the future at the same rate as it has done in the past, this work 
will not be ready before it is required. It is also probable that in the year 
1888 a gasholder will require to be erected at Stoneyholme. I would 
therefore recommend that a Provisional Order be applied for this autumn 
for £43,000. This would cover the capital expenditure of the next four 
years as follows :— 





Works extensions,asabove .. . eo 2 © « « See 
Mains extensions, four years . . . . « «© «© «© « 6,000 
New meters, three years . . . + + © © © « « 6,000 
New lamps, three years . . . 1 « « «© « + « 1,000 

£43,000 


The following is the revenue account for the year ending March 25 :— 




















Expenditure. 
Per Ton Per 1000 
of Coal. Cub. Ft. 
Costofcoalandcannel . . . .£13,756 9 8 .. 11s.3°481d. .. 1s. 2°251d, 
Purifying materials . ... . 191 0 2 .. ° O 1°911 +» O 0°201 
Salaries (Engineer and Manager) . 400 0 . O 8°939 0 0-414 
Gas-making wages. . .. . +. 275815 5 . 2 3°170 0 2°858 
Maintenance of works. . . . . 9840117 38 .. 2 97503 0 3°524 
Meter inspectors’ wages . . . . 257 1 0 - O 2°532 0 0°266 
Maintenance of mains. a 496 0 8 - O 4°885 0 0-514 
Meter repairs and renewals. . . 243 610 - O 2 396 0 0°252 
PUUEO MR. 6 6 4 8 8 6 5561210 .. O 5°482 0 0°577 
a See eee 125 5 8 - O 1°234 oo © Om 
Rates emitemes..« 0 © ¢ @ 815 19 10 . 0 8°036 -- O 0°845 
Salaries . . 1 « «6 » « 1,237 1011 - 1 07188 --» O 1°282 
nin -. 5". 6 « «© » 157 9 . O 1°550 ‘ 0 0°163 
General establishment charges. . 40 5 7 «. O 0°397 +» O 0°042 
Interestand sinkingfund .. . 6366 6 8 .. 5 2°699 0 6°595 
Reserve fund err = 934 9 0 .. O 9°208 +» O 0°968 
Liability in respect of land purchased 
(discharged out of revenue) . . 2,700 0 0 - & 2591 . 0 2°797 
Balance to borough fund. . . . 6,057 910 .. 4 1°810 » O 5°240 
£39,498 16 10 .. 32 5°007 « 8 4°920 
Revenue. 
Sale of gas—206,289,500 cubic feet 
at2s.9d.per 1000... . . . .£28,87216 6 .. ~ ee _ 
Less discount. . . . 214515 5 .. _ . > 
£26,227 11 «.. _ ee 
4,559,200 cub. ft. at 4s. per 1000 . 91119 8 .. _ ~ 
£27,139 0 9 «.. 2%s.3°'281d. .. 2s, 4°115d, 
19,105,000 cub. ft.for publiclamps 2,5271811 .. 2 0°897 - 0 2°619 
Rental Gfmetes ...-« +o « BO WM.. 1.4: o -O O07 
Residual products— 
Coke (lessexpenses) . . . . 272114 8 .. 2 2°804 .. O 2°820 
ates se sss 5s Ee 1 8 6 ee +» O 2°492 
Ammoniacal liquor and sulphate 
_Ofammonia, . ... . . 98,0215 2 .. 2 5°799 «» O 8°184 
Miscellaneous . . . . ss » 3108 .. O 0°306 +» © 0°083 
£39,498 1610 .. 82 5°007 «» 8 4°920 





Amone the ge questions which have been arranged for discussion at 
the next Social Science Congress, which is to be held at Birmingham on 
September 17-24, is the following in the Health Section :—What is the best 
method of dealing with (a) town sewage, () the products of house and 
street scavenging, and (c) the products of combustion ? 





LEWIS’S INCANDESCENT GAS LIGHTING. 

There have recently been put into operation at one of the departure 
latforms of the Euston Square Station of the London and North-Western 
Railway, 20 of Lewis’s incandescent gas-lights. The platform is 900 feet 

long; and it is well lighted from end to end with the burners so far fixed, 
though they are not yet worked to their full capacity. Notwithstanding 
ing that they are constructed to consume 18 cubic feet of gas per hour, the 
actual quantity passed is only 124 feet ; so that there is a surplus in reserve 
of nearly one-third. The consumption of gas is stated by the patentee to 
be 17 per cent. less than that of the ordinary system of lighting, while it 
gives fully double the candle power. No lanterns or glasses are used, yet 
the lighting is perfectly steady ; not being affected by any quantity of wind 
orrain, This will be understood when it is remembered that the principle 
of the burner is the mixing of air with ordinary coal gas; the li it really 
being produced by the incandescence of a platinum cap, which forms the 
apex of the burner. The air and gas are arranged to be mixed in such pro- 
portion that perfect combustion takes place; and thus no unconsumed 
carbon is permitted to escape. The motive power employed for furnishin 
the air under pressure is simply that of a 2-man Bisschop gas-engine, = 
this is said to supply sufficient air for a much larger number of burners 
than are employed in the present experiments. 

We hear that the Company owning Lewis's patents are about to intro- 
duce, for private house lighting, a burner which is claimed to give the 
same results as those above stated, without the necessity for using any 
motive power for the air supply. 


THE MUNICIPAL teat 70g WATER-WORKS RATING 
BILL. 


DepvuTATIONS TO THE LocaL GOVERNMENT Boarp. 

Last Tuesday a deputation from the Unions of Lancashire and the West 
Riding of Yorkshire had an interview with Mr. Hugh Owen, Permanent 
Secretary of the Local Government Board, to lay before the Department 
their objections to the Water-Works Rating Bill—prepared by the Town 
Clerk of Leeds (Mr. G. W. Morrison), and introduced by Mr. J. Dodds, on 
behalf of the Association of Municipal Corporations—and to seek the 
assistance of the Government in securing the rejection of the scheme, 
which was fully set out in the Journat for Feb. 19 last (p. 331). 

Sir M. Wixson having introduced the deputation, 

Mr. Dewuurst (Skipton) said he and the other representatives of Poor-law 
Unions in Yorkshire and Lancashire attended that day to object in toto to 
the Water-Works Rating Bill, as the Unions felt aggrieved at many of its 
provisions. Clause 4 provided that the rateable value should only be con- 
sidered as one-eighth of the gross receipts for the supply of water, when 
water was raised by pumping; and when the water was raised by gravi- 
tation works, the rateable value should be considered as one-sixth of the 
gross receipts. The effect of this would be that in many districts where a 
corporation had constructed water-works for the supply of more than two- 
thirds of its consumption, they would be entitled to rate them at no more 
than one-third or one-sixth of the gross annual receipts. This might 
appear fair to the corporations, but it seemed decidedly unfair to those 
who were to be mulcted in this manner. Clause 6 was equally invidious. 
It provided that any rate levied for the purpose of supplementing the 
water-rate should not be deemed to be part of the gross receipts liable to 
rating. Under this clause they might, if they pleased, instead of levying 
the bulk of their income as water-rents, choose to fix a very low price for 
the water, and supplement the low price by a rate in aid. Many corpora- 
tions did this. By lowering the water-rate and levying a rate in aid, 
corporations might reduce the gross receipts to any amount they pleased ; 
and they would attempt to do this for the sake of avoiding seteabilite. 

Mr. Newsteap (Wharfedale) said the Bill proposed to deal with the 
rating of municipal water-works in a very exceptional manner. It was 
proposed to take the matter altogether out of the category of other pro- 
perty,and to introduce a new and fixed principle which certainly would 
not be applicable to every case. He was willing to admit that there had 
been difficulty in some cases in ascertaining the rent which a hypothetical 
tenant would give. But there had been so many different decisions on the 
point that there were not now the same difficulties which existed formerly ; 
and there were certain well-recognized rules of ascertaining the rateable 
value of works of this nature. In the Union that he represented he found 
that there was a water area (including compensation reservoirs) of about 
650 acres, with a storeage capacity of 4000 million gallons, and representing 
a total expenditure of nearly £800,000 ; and the effect of the mode of rating 
proposed in the Bill would be to reduce the rateable value of this property 
to £13,000, the gross receipts being £76,000, while only £4333 would be 
assigned to his Union as the rateable value of property that had cost 
£800,000. As to the point that the corporations were supplying a public 
want, he said it was manifest that in this matter of water supply they 
became traders. In the case of Leeds, they had a supply of 20 million 
gallons a day for 300,000 inhabitants. This was an extravagant supply for 
domestic and sanitary purposes ; and he held that if a corporation went 
beyond these purposes they ought not to receive the benefit of the Public 
Works Act. 

Mr. Dyson (Penistone) said he objected to the Bill because it applied 
exclusively to local authorities. He did not see where was the equity of 
there being one basis of assessment for water companies and another basis 
for corporations. 

Mr. AcKERLEY (Wigan) said the Guardians whom he represented had 
not gone into the details of the Bill; but their contention was that no 
case had been made out for the proposed change. 

Mr. HoGarrs (Rochdale) a that they should adhere to the principle 
of the hypothetical tenant, and make such modifications as might be 
found desirable in particular cases. 

Mr. Lonezorrom (Halifax) stated a few facts with reference to his parish, 
which he said would offer an exceptional case, because Halifax was 
perhaps more up to their privileges in the matter of the rating of water- 
works than were the other parishes. The total rateable value of the 
water-works of the Halifax Corporation was £19,000; and the gross 
receipts were £33,000. If they took the basis of the rateable value at one- 
sixth of the gross receipts, as the Bill would provide, the value would be 
reduced to £5600 instead of £19,000. This was an exceedingly important 
matter, because the share of assessment in the rural townships was 
£14,000, while the share of the urban portions of the parish was under 
£5000. Then if they accepted the mode of division in the Bill, they found 
that in one township, where there were compensation and storeage reser- 
voirs, the rateable value would be reduced from £3762 to £470. 

Mr. Owe, in reply, said he would have much pleasure in submitting to 
the President the views that had been put before him by the deputation. 
Of course, the question would arise: If the | gps ae of the Bill were 
admitted with’ reference to the works of local authorities, could it stay 
there? The water companies would say: It may be argued that sanitary 
authorities and corporations are not commercial undertakings; but, as a 
matter of fact, they supply water for trade purposes to large areas 
surrounding their own areas, and they arrange their terms so as to 
favourable to themselves. Then, again, there was the case of gas-works. 
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In a large number of cases local authorities supplied gas; and it was not 
easy to see where the distinction was between water and gas. If the 
principle were admitted with regard to water, there would be no doubt 
that companies—such as gas companies—would claim that their property 
should be assessed on similar principles. He quite understood that there 
might be a distinct difference of interest in the case of the town council 
of a borough which had large works outside its own district, and the 
representatives of those districts in which these works were situated. 
There must necessarily be a difference of interests in such cases. But, as 
he understocd it, not only did the deputation strongly object to the 
proposal for arriving at the rateable value as laid down in the Bill, but 
they also objected to other clauses. As regarded the ratepayers of the 
districts which supplied the water, it was immaterial whether they paid 
for the water by means of a water-rate or out of the borough or general 
district rate; but it made a vast difference to the outside areas, so far as 
the assessment was concerned, Another point which he would place 
before the President was that the annual accounts of these corporations 
were not subject to any audit, except that of the auditors appointed by the 
burgesses themselves, who had practically no powers of disallowance or of 
apportionment of charges. 

Mr. Dewuurst said there was another point to which he should like to 
draw attention, and it was that when the corporations had paid off 
their debts, they would be able to reduce the rateable value by reducing 
their charges, although their property would be just as valuable. In this 
~~ they would pay less in rates just at the time they were best able to pay 
them. 

Mr. Owen said he quite saw this point. As the debts of a corporation 
were paid off, the amount drawn from water charges would be necessarily 
less, and the rates, if based upon gross receipts, would also of necessity be 
reduced. 

The deputation then withdrew. 

Last Friday a deputation from the Association of Municipal Corporations 
had an interview with Mr. G. W. E. Russell, M.P., and Mr. H. Owen to 
lay before the Government certain reasons in favour of the Bill. 

Mr. Dopps, M.P., as President of the Association, introduced the deputa- 
tion, and said that this subject had been before them for some time past, 
and it now seemed to be ripe for legislation. The difficulties of the 
question had been recognized for upwards of a quarter of a century. The 
Corporations had left the exposition of the question to Mr. G. W. Morrison, 
the Town Clerk of Leeds, who had thoroughly and completely mastered the 
subject, and he could not do better than call upon him. 

Mr. Morrison said that the deputation appeared before the Local 
Government Board representing Corporations who had expended many 
millions of public money in providing for their various localities large 
systems of water-works, by means of which they were furnishing the 
inhabitants of the towns in England with a wholesome and pure supply 
of this first necessary of life and health. The subject was a most difficult 
and complicated one, because the law was based on an entire fiction— 
viz., the fiction of the hypothetical tenant; and highly artificial processes 
had been invented, and were now adopted in order to combat the doctrine of 
this hypothetical tenant, so as to meet cases which could never have been 
contemplated by the Legislature when the Parochial Assessment Act, 1836, 
was passed. ‘These complications were greatly increased when, as was 
generally the case, water-works were in several parishes. The effect of 
the difficulty of applying the doctrine of the hypothetical tenant had been 
that no definite principle of universal application had been laid down, and 
there were scarcely two Corporations represented there who were rated 
upon the same basis ; and the rating authorities had been compelled to fix 
an arbitrary assessment without reference to any intelligible or definite 
rules. The Bill would alter all this; and would lay down a clear, definite, 
and fair principle of rating. Their opponents had admitted that the law 
required altering; but the Corporations had listened in vain for any 
suggestion from them as to the principles which should be adopted. 
Enormous sums of public money had of late years been spent in providing 
water-works ; and it had now become essential that the question should no 
longer be left in abeyance. Many connected with corporations considered 
that the Bill erred on the side of generosity towards the rural districts ; 
and were of opinion that if they recurred to first principles, they would 
have much better terms than those specified in the Bill. Let them fora 
moment look at the question on its merits. When a corporation provided 
a water undertaking for the benefit of the townspeople, it certainly did no 
harm or mischief, or created any disadvantage to the rural authorities. 
It did not create any element of ratepaying risk, or introduce any poor; 
and if extraordinary traffic happened to arise during the construction of 
the works, they were under an obligation to pay for such extraordinary 
traffic. But he went further than this, pot asserted that they were 
positive benefactors to the rural districts when they placed their works 
there. In the first place, they intercepted the flood waters (thus preventing 
floods in the valleys during storms), and practically did the work which would 
fall, under Mr. Dodson’s Rivers Conservancy Bill, on the rural authorities. 
It had been suggested by the opponents of the Bill that the large towns 
had no right to abstract water from the rural districts. This argument 
seemed to him to be based on a fallacy. In the first place, water ought to 
be free for human use as it went down to the sea; it was not a rateable 
hereditament at all. But did they detrimentally affect the rural authori- 
ties by collecting water in. their gathering-grounds? Parliament always 
insisted, before it passed the statute into law authorizing a corporation to 
collect water, that compensation reservoirs should be provided. These 
compensation reservoirs answered several objects. They were really used, 
in the first place, for the purpose of preventing the localities from being 
flooded with storms from the rivers ; and, in the next place, by securing a 
regular flow down the streams, they kept up the rateable value of the 
mills on the banks. Obligations as to providing compensation reservoirs 
conclusively showed that the water-works were a positive benefit, rather 
than a disadvantage to the rural authorities. He would like to make 
another remark with regard to these reservoirs. They were really a 
charge on the water undertaking, and ought to be an element of deduction 
instead of increase to the rateable value. Leeds had been compelled, 
under parliamentary enactment, to spend nearly £200,000 on a compensa- 
tion reservoir, which was really of no value to the borough, but was only 
used to supply riparian owners. It was very unjust that these reservoirs 
should increase the assessment; they ought, they all contended, to dimi- 
nish it. Another feature upon which they must not omit to lay stress, 
was that when Parliament granted power to a corporation for a good 
water supply, it generally insisted upon provision being made for pos- 
terity—provision in excess of the immediate wants of the neighbourhood. 
If structural cost alone, as in Scotland, were taken as the principle of 
allocation, he might point out how disastrous it often was; necessitating, 
in some cases, that the costs should be incurred twice over. The 

ievance of the deputation was that the law was at present uncertain, 
involving an enormous number of appeals, from waai, however, many 
Corporations were deterred by the enormous cost and uncertainty which 
were involved. One anomaly in connection with the matter could not be 

passed over. To whom must a Corporation appeal if they were dissatisfied 





with an Assessment Committee? To the various Courts of ‘Quarts 
Sessions. He wished to speak with the greatest respect and defereng 
with regard to these Courts; but the very judges to whom Corporation, 
had to appeal from the Assessment Committees had constituted ther. 
selves partisans in reference to a matter upon which they were now jy 
judicial authority. All these anomalies would be swept away by the Bill 
which substituted a simple process of ascertaining rateable value. Refer, 
ring to the proportions named in the Bill, he pointed out that the bulk g 
the rating under the existing system was taken in the localities which gj 
not contribute one penny towards revenue. It had been suggested that 
seeing the great number of poor who were congregated in large town, 
and the absence of poor in the rural districts—in no way referable to th, 
water-works system—three-fourths and one-fourth were fairer proportion 
than those provided by the Bill. They had not, however, wished 
behave unhandsomely towards the rural districts; and they, therefore, hag 
suggested that the proportion of two-thirds of the rateable value should hy 
apportioned in proportion to the water revenue, and one-third in propor. 
tion to the actual expenditure. ‘ 

Other gentlemen forming part of the deputation having also spoken jy 
support of the Bill, 

Mr. RussELL, in reply, said it was unnecessary for him, speaking for the 
Local Government dey to say that they considered this a most iy. 
portant subject; and in any matter which related to the provision of, 
wholesome water supply—and especially in view of the possible advancg 
of epidemic disease in this country—the matter would receive every atten. 
tion. Mr. Owen (the Permanent Secretary of the Local Government Board) 
had told him what views had been put forth by the previous deputation, 
in which Mr. Owen seemed rather to agree; but he himself must confess 
that his judgment was very apt to be swayed by the superior intelligence 
of gentlemen who had spoken, and who were well conversant with this 
difficult subject. The deputation had been able to make out that a state of 
things existed which it was very important to remedy ; but whether the 
remedies which they proposed were in all respects best calculated to mee 
the case, was a question so highly technical, that it required a great deal 
more consideration than he had been able to bestow upon it. He should 
lay before the President a statement of the case which the deputation had 
submitted to him; and he must admit that he was very favourably im. 
pressed with their contention. At the same time he was bound to say 
that a contrary impression had been made upon Mr. Owen ; and it would 
be for the President to decide whether he should support them in Parlis. 
ment or not. Owing, however, to the state of public business, it was 
impracticable for legislation to take place on the Bill this session. He 
could not pledge the President to support the second reading; but he 
would say that the subject was very important, and that the largest 
possible facilities for the discussion of it should be given. 

The deputation then withdrew. 


BIRMINGHAM CORPORATION WATER SUPPLY. 
Tue LiriGaTion with Mr. W. B. Samira. 


At the Meeting of the Birmingham Town Council last Tuesday—the 
Mayor (Alderman Cook) in the chair—the Water Committee presenteda 7 
report, dealing (among other matters) with the litigation which, as may | 


be remembered, has been going on for some time between the Corporation 
and Mr. W. B. Smith in regard to- the charge for water supplied to his 
property. In recording the most recent legal proceedings in this matter 
Ewhich took place on May 29 and June 6*), the Committee stated that on 
the latter date an application was made to the Stipendiary (Mr. Kynners- 
ley), on behalf of Mr. Smith, to settle the annual value of certain other 
houses belonging to him, which, it was contended, by virtue of the 
decision of the House of Lords in the Dobbs case, should be based upon 
the poor-rate valuation. Mr. Kynnersley decided that, in arriving at the net 
annual value, the Corporation were not necessarily bound by the poor-rate 


valuation; and he accordingly determined that in assessing the annul © 


value of small-house property for the purpose of water charges, there 
should be deducted, in addition to 8 per cent. for voids, 12 per cent for 
repairs, insurance, and other speculative payments, together with the 
amount actually paid for rates and taxes. The report then proceeds: 
“The Committee are advised that the judgment in the Dobbs case, so far 
as it applies to small-house property, overrules in some respects the 
decision of the Queen’s Bench Division in Mr. Smith’s case, + although it 
by no means justifies some of the items of deduction claimed by Mr. 
Smith. The effect, however, of both judgments is now of no importance 
to the Water Committee, who, before either of the cases were decided, 
had more than anticipated their effect by voluntarily adopting rateable 
value as the future basis of their water charges. This system has been in 
force as to houses below £50 in annual value since January, 1883, and in 
all cases since January, 1884. The Committee would also point out that 
the scale of water charges is now, and has in numerous cases for many 
years been less than the authorized parliamentary scale. The water 
charges due from Mr. Smith since the commencement of the litigation in 
1880 have remained unsettled, pending the decision of the Court; but 
Mr. Smith has paid a considerable sum on account. The above decisions 
will only affect certain items in Mr. Smith’s unsettled account prior to 
1883; and as the present charges are based upon a lower valuation than is 
required by the decision in the Dobbs case, it is difficult to discover any 
further cause for litigation.” 

Alderman AVERY, in moving the adoption of the report, after referring 
to the costly proceedings which the Corporation had been forced to take 
by the action of Mr. Smith, expressed the opinion that, up to the present 
time their opponent had been generally speaking unsuccessful ; the only 
point on which he had succeeded being the question of voids. Mr. Smith 
originally and persistently claimed the right to deduct several specific 
items from the house-rental in arriving at the basis for a water-rent 
charge. First, voids; and, secondly, rates—not the amount of rates 
actually paid, but the full amount of the rates. Every member of the 
Council oman that there was a compound allowance of two-thirds for 
amounts above £5, and one-half for those below £5. The Overseers also 
made a substantial allowance for the purpose of the poor-rate; and al- 
though the full amounts were never actually paid, Mr. Smith claimed that 
he should be allowed to deduct them—that was, to deduct not something 
which he had to pay, but something which he did not pay. Thirdly, he 
claimed that he should be pormaittod to deduct for repairs; and, fourthly, 
that the assessment to the water-rent should be made under the provisions 
of the Public Health Act. There were also other claims concerning minor 
matters. All these points, with the exception of the question of voids, 
were decided adversely to Mr. Smith by Mr. Kynnersley. Thereupon 
Mr. Smith appealed to the Queen’s Bench Division, who confirmed 
Mr. Kynnersley’s decision. Upon this Mr. Smith made an application 
to be allowed to appeal ; but the Court refused the application. Then 
came the celebrated Dobbs case; and, by virtue of the House of Lords’ 
decision, Mr. Smith would have gained something, if the Water Committee 
had not, long before it was pronounced, reduced all their water-rents below 


* See Journal, Vol, XLII pp. 964, 1007 + Ibid., Vol. XLI., pp. 877, 1061. 
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Of “Quarter nts at which they would have been fixed under this decision. In 


the amou 


d : is subject a few months ago, he informed the Council that 
ooeael peaking on tis pe up to that time would have enabled the Council, if 
ey l the disposed, to increase the water-rents; and he now deliberately 





uted then, 
rere now in 
by the Bij 
ue. Refer. 


bey ted the statement. In order to demonstrate its truth, he would read 


from some correspondence which took place in 1879. The 
gam pomp letter addressed to the Water Committee, and was as 




























ae he owner of 40 weekly-rental houses; 20 are let at 5s. per 

P whic allow “us 64, and 10 at 5s. 6d., being equal to a gross annual rental 

rested thai 1 £500 Now, out of this £520, I pay £29 a year for water-rate; £15 16s. 1d. 

irge towne . rough rate; £26 1s. March poor-rate ; £26 1s. September poor-rate ; and 

able to thy 40 at least, for voids and repairs. This sum, when deducted from the 
- ’ 





roporti ves the real rent at about £380; and I hereby appeal to 
wiheds 3 rag hy meg be water-rate upon this rental, and not upon the on ha 
refore, was evident that this letter was written under the impression that the 
e should by Vater Committee were at the time charging the maximum rents 
in Propor ithout deduction; which, in point of fact, was not the case, very 
é pstantial deductions being made before the rent was fixed. He 
 s ‘ oe Avery) replied: ‘“‘Permit me to explain the manner in 
Ppoken jy (Alderman Avery) repil ‘od. Th li t Bags me 
*hich the water-rate is levied. he par lamentary water-rate of a 
ing for th h use of the value of 5s. a week, or £13 a year, is £1 4s. for each house. 
, Most Take the 40 houses at 5s. per week at £1 4s., and the water-rate, at the 
vision of g arliamentary scale, amounts to £48. The actual charge, however, is 
le advance 799 leaving allowances £19. This sum of £19 is equal toa reduction of 
very atten 39 7-12ths per cent. from the statutory charge ; or, if taken in another way, 
ent Board) a charge is made of 14s. 6d. for each house, instead of the full parlia- 
eputation mentary rate of £1 4s., and it is believed that an ample compensation is 
St confess thereby given for all legitimate outgoings on the part of the landlord. 
itelligence To this communication he received a most effusive letter of thanks; and 
with this it was difficult to understand how his letter should afterwards have been 
& State of criticized by the same person with a vituperation as exuberant as his 
ether the former commendation of it. It was evident that voids, as well as other 
d to meet deductions, had been substantially allowed for, in the water-rents charged 
preat dea] ever since 1881. He had undertaken to show that, taking all the decisions 
Te should —Mr. Dobbs’s, Mr. Smith’s, and all of them—that the Corporation could, 
ation had if so disposed, increase all the water charges. For this purpose he 
rably in. proposed to divide the whole range of houses from 2s. 74d. a week upwards 
1d to say into three divisions—firstly, houses between 2s. 74d. a week and 7s. @ 
it would week; secondly, houses between £17 10s. and £50 yearly : and, thirdly, 
n Paris. houses of £50 and upwards. Im the case of the first division—houses 
S, it was between 2s. 74d. and 7s. per week—he would give as an illustration the 
ion. He famous 5s. weekly house. The annual rent was £13; deduct from this 
; but he 20 per cent., being 8 per cent. for voids and 12 per cent. for repairs, in 
> largest accordance with the last decision of Mr. Kynnersley; also £1 1ls. 6d. 
‘ for rates actually paid, and £8 rent, and it left a net annual value 
of £8 8s. 6d. The statutory charge for houses from £7 10s. to £10 
was 10s. 4d.; but the water-rent charged since Jan. 1, 1883, was 8s., 
and about 25 per cent. below the legal decisions. If they took the 
whole range of houses from 2s. 74d. to 7s. a week, and subjected the 
rent to the same deductions as set forth in the illustration of the 5s. 
house, the result would be an aggregate charge of £5 12s. 1d. The 
lay—the © water-rents charged since January, 1883, had been an aggregate of £5 2s., 
ented a § or a difference of (say) 10 per cent. Next, take one house of each class of 
eodier~c the number ranging from £17 10s. to £50 gross annual value, and taking 
rm the rateable value as the basis of the water-rent charge, and charging 
to his "9% thereon the amount authorized by the statute, the aggregate charges would 
matter “TP be £15 14s. 6d.; but the actual charge since Jan. 1, 1883, had been £9 12s., 
that on or a difference below the statutory charge of (say) 40 per cent. In the 
yoners- @ higher ‘class of houses he would take as an illustration a‘house of the 
n other annual rental of £120. The rateable value of such a house was’ £102, and 
of ‘the upon this the statutory water-rent charge was 6 per cent., or £6 2s. The 
d upon actual charge since January, 1884, had been £5 2s., or 20 percent. below the 
the net statutory amount. In addition to this there was, before the passing of the 
or-rate =P Consolidation Act, a charge of £1 for a bath for such a house; but since 
annul § the passing of the Act the charge had been reduced to 10s. In order to 
» there J prevent misunderstanding, it was necessary to explain that the charges 
ent for & now made included an allowance for voids and all other allowances; and 
th the & that voids, repairs, and the like were not to be further separate deduc- 
ceeds: tions. It should also be explained that they were strictly charges for 
80 far domestic supply; and where supply for trade purposes was mixed 
“ts the |") up with domestic supply, additional charges were made. He had 
ugh it |) given, as fairly and accurately as he could, the results of a long 
oy Mr. (95) and protracted litigation which had taken place. In pursuance of 
tance what he believed to be the wise and noble policy adopted by the 
cided, 7) Council, large reductions of water-rents had been made, amounting to 
iteable > £25,000 a year. These reductions had not been adopted by reason of any 
cen in | apprehension of the legal decisions which had been given, or by reason of 
ind in the decisions themselves. There were in the water district about 70,000 
t that houses of exceedingly low annual value ; and, as nearly as he could tell, 
many the average charge for these houses was 7s. yearly, or 14d. a week—equal 
water to about 3d. a week per person. For this sum water was brought from 
eqn streams 3 to 15 miles distant, pumped from wells 300 or 400 feet deep, 
b; but lifted about an average of 400 feet, and delivered in an abundant and unin- 
eae termittent supply. He ventured to believe that the work of the Water 
ior to & Committee was no discredit to the body, or to the Council who entrusted 
han is them with it, 
r aby Mr. Brinstey said he understood the litigation was not settled; and 
: inquired as to the truth of a statement that a summons had been applied 
TING for against one of the Corporation officials, and that, Mr. Kynnersley 
) taxe declining to grant it, a mandamus had been obtained. 
esent Alderman Avery said Mr. Brinsley was quite mistaken; and when the 
only time came it would be shown that there was cause that it should not be 
mith granted. 
= The report was then approved. 
a NOTES FROM SCOTLAND. 
ithe (FROM OUR EDINBURGH CORRESPONDENT.) 
s for Eprnsuren, Saturday. 
bee 2 _ The Gas Committee of the Dundee Corporation, accompanied by a large 
*e A ") ‘Circle of delighted friends, had their annual outing—or “ burst” as it is 
\ at ~ locally termed—a few days since; everyone being brimful of conviviality 
. 1 and satisfaction at the financial and commercial success of the gas under- 
i _ P taking of thetown. But Juteopolis is soon to see another light. Convener 
hly, Mitchell’s olefiant star, just now in the ascendant, must die out, and 
ions Mr. M‘Crae’s lam The electricians are abroad ; and, 


. ia be extinguished ! A 
nor |) = whether animated by spleen at the jollification of the Gas Committee, or 


ids, ‘ chagrin at their successful undertaking, they have this week raised a great 
Pei i commotion over the advantages of electric lighting for the large mills in 
4 - the town. Electricity and philanthropy would seem to go hand in hand ; 
ws and, of course, the health of the workers is put forward as a makeweight 
as in the controversy. But the manufacturers do not see the matter in this 
tee light. And yet the Dundonians are philanthropic. By the gifts of her 
wa wealthy citizens, Dundee has now a University and a staff of professors, 


one of whom—Professor Ewing—is the man of “ light and leading” in the 
1, Present agitation. He recently delivered a lecture in which the electric 





light was made to assume the couleur de rose so natural to it, even 
without the aid of a prism; and he assured his hearers that, in the 
case of an installation of 500 lamps, each of 20-candle power, with 
the force supplied from existing engines, the cost was “almost the 
same as gas” —including everything, such as interest and depreciation, 
renewal of lamps, coal, oil, and attendance. Professor Ewing may be a 
“ guide and philosopher,” but he has in Dundee a candid and practical 
“friend,” who is evidently fully impressed with the truth of the Scotch 
proverb: “Facts are chiels that winna ding.” Mr. W. C. Martin is an 
“ electric-lighter” by profession, and recognizes the appropriateness of 
the field he has hitherto cultivated without return. In an epistle in which 
he says he should be delighted to find that Professor Ewing is right, he 
explains that “there is no doubt that the jute and linen mills in Dundee 
form a very large field in which electric lighting could be easily intro- 
duced, and give the best opportunities electric light companies could have. 
Some of these mills alone use more t 6000 lights ; and the majority of 
them have plenty of enginé power available to drive the machines.” 
Why, then, it may be asked, do manufacturers stand in their own light, 
or in the shadow of Professor Ewing? Well, the fact is, that the cost is 
not “about the same as gas;” and manufacturers in Dundee (who, of 
course, conduct their business on commercial principles, and are thinking 
just now of putting the mills on short time) prefer facts to fancy, even 
though the latter has the imprimatur of one of their professors. They 
refuse to be electrified, as Mr. Martin is unfortunate enough to know; 
for within the last two years he has prepared estimates for mill lighting, 
amounting to a total of about 20,000 incandescent lamps, for different 
firms in the district, ‘‘ but not a single one of these has resulted in an 
order,” owing, as he says, to the enormous cost of the plant, although he 
quoted the prices as low as could be done “ consistent with efficiency,” 
and did not make any charge for engines or machinery. His estimate for 
500 incandescent lamps, to light a public works in Dundee, using 500 gas- 
jets, was £1060 lls. The cost of lighting with gas the same works is 
about £100 per annum—a sum which Mr. Martin himself candidly admits 
is utterly inadequate to meet interest, depreciation, renewal of lamps, 
coal, oil, and attendance. Mr. Angelo Fahie, of Dublin, and Mr. R. E. 
Crompton, of London, enter into the Scotch fray, and join in a lament 
over the cost of an installation of electric light. The latter, by the way 
in trying to comfort Mr. Martin with the blessed gift concealed at the 
bottom of Pandora’s box—hope—discovers a mare’s nest in Dundee. 
He is at the trouble to explain that Mr. Martin’s estimate for electric 
lighting plant provides for a light collectively equal to 10,200 candles ; 
whereas the gas plant (on the supposition that one burner is equiva- 
lent to 12 candles) is only equivalent to 6000 candles for 500 lights. He 
therefore thinks that we should halve the difference, and then see which 
is better and cheaper. Unfortunately for Mr. Crompton’s discovery, 
gas is not at so low a standard as he supposes ; and if he had perused my 
“Notes” in the JounNat a few weeks since he would have seen it reported 
that the average illuminating power of the gas supplied in Dundee for 
the past year had been 27 candles. Mr. Crompton, however, evidently 
knows nothing about Scotch gas, for, in another calculation, he puts it 
at 2s. 6d. per 1000 cubic feet ; whereas it is 3s. 6d. in Dundee, and this is 
extremely moderate as prices at present go in this country. But, after all 
is said and done, there is still an unhappy comparison in the cost; and 
what is the remedy? Eureka! He has found it. Turn darkness into 
light, work your dynamos all night, and “go home with the lark in the 
morning ;” then you will find that the electric light pays. It will not pay 
if you only use it for 400 or 500 hours; but use it for thousands of hours 
per annum, and then = simply put gas out. What about the health of 
the workers now? and how about getting them to work all night at the 
same wages as by day? If the spots on the sun are increasing, and there 
is a chance of its burning out at some not remote period, it may be well to 
accustom ourselves to a light which certain of its admirers say is prefer- 
able; only it is not put in this way, and Professor Ewing does not give us 
the outcome of his spectroscopic observations, but of his own inner con- 
sciousness as to the practicability of electric lighting in preference to the 
sun’s rays, albeit they have been “ bottled up” in the bowels of the earth for 
ages. ‘ In a letter to a local paper this week the learned Professor returns 
to the charge. He knows, it would seem, the mill for the electric lighting 
of which Mr. Martin unsuccessfully estimated ; and, “on account both of 
its position and of its construction,” it requires exceptionally little 
artificial light. The gas accounts having been produced by the 
firm, something must be said to affect its — of comparison. The 
electric lighters appear, like some other folks we read about, to “love 
darkness rather than light,” because of their greater chance of success. 
Might not the “dark continent” rather than Dundee be « better field for 
experiment ? unless, of course, they could use their influence upon an 
obtuse Parliament to cause the reintroduction of the window-tax, and so 
compel the mills to close their shutters and take to an installation of 
electric lighting. Professor Ewing, in endeavouring to satisfy Mr. Martin’s 
scruples, explains that he took the “ general case” of a mill requiring a 
light equivalent to 500 burners of 20-candle power; and as the basis of his 
calculation he assumed that the lights would be required during 500 hours 
in the year. The prime cost of electric plant is put down at £900 instead 
of £1060, the estimate of Mr. Martin. In regard to the item for wiring, 
the Professor now admits that his estimate was “ little more than a guess ;” 
and yet this is the kind of authoritative statement upon which he would 
have commercial gentlemen rely. On the respective estimates for dynamos 
there is a little difference of £150; and on the lamps another £50. The 
minimum is taken by the Professor, who would probably be a little 
more careful (not to say chary) about his use of figures; if he thought he 
might be called upon, like Mr. Martin, to carry them into practical effect. 
But there must be a cause for an effect; and it is not far to seek. The 
Professor had launched into a comparative analysis of statistics; and, given 
the quotient of gas, had to find the ratio of an installation. His simple 
poutine: in proportion has a happy and amusing solution. The annual 
cost—interest, depreciation, &c.—is brought out with a total of £166 10s. 
Now, to get an equal amount of light from Dundee gas, he says there 
must be consumed 4 cubic feet per hour in each burner, or 4 x 500 x 500 
= 1,000,000 cubic feet in the year. This, at 3s. 6d. per 1000 cubic feet, 
costs £175, which the Gas Commissioners’ discount at 5 per cent. for 
prompt payment reduces to £166 5s.—a difference in favour of gas of an 
odd 5s., which the Professor’s ingenuity might surely have obviated. He 
then very sententiously observes that the only part of his estimate which 
he can regard with mistrust is the assumption of 500 hours as the time 
during which artificial light is wanted throughout the year in an average 
mill; and then there is an admission that if the actual number of hours is 
less than 500, the cost of gas will be reduced more than electricity, and so 
we are driven back to the old conclusion, which should thus be advertised by 
electric lighters: ‘‘ Wanted, an everlastingly dark place to illuminate!” 

The installation of the electric light at the International Forestry 
Exhibition was not completed for the opening last Tuesday; and I 
understand that the lighting has been postponed for a month. 

The North British Railway Company, who have perseveringly main- 
tained a number of arc lights at their central station in Edinburgh, are 
now experimenting with oil gas for the lighting of railway carriages, 
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Pintsch’s patent plant has been fitted up in a local train between Edin- 
burgh and Musselburgh—a journey occupying about half an hour. Each 
carriage has underneath the floor a tank which is filled at a pressure of 
120 lbs. to the square inch, and is calculated to last for 48 hours. Con- 
siderable interest is being manifested in the experiment, which has been 
quite successful, and is likely to be extended. Last night the ten o’clock 
train had 30 lights burning. The small jets in use for the present trial 
would be quite insufficient with coal gas, and more oxygen would be 
required than the flame obtains from the slot at the top of the patent 
lamps, the roofs of which are enamelled, and act as reflectors. The rich 
gas affords a perfectly luminous flame; and, being secured from draughts 
of air, affords a pleasant, steady light, which can be regulated in the 
ordinary way. A small index in front of each carriage acts efficiently as 
an indicator of the quantity of gas consumed, and the number of hours 
the supply has been in demand. 

The annual meeting of the Galashiels Gas Company was held on Tues- 
day afternoon—Provost Hall in the chair. A dividend was declared of 
10 per cent., a bonus of 24 per cent. added, and a balance of £2693 1s. 4d. 
carried to the next account—this, too, with the price of gas maintained at 
3s. 2d. per 1000 cubic feet, and the illuminating power kept at the usual 
high standard of 28 to 30 candles. The profits, with the balance from last 

ear, amounted to £4943. The quantity of gas sold was 43,357,778 cubic 

eet; being an increase over the previous year of more than 500,000 cubic 

feet. The yield per ton of coal carbonized was stated to have been 9639 
cubic feet. The works were stated to be in good order, and a new holder 
is being erected in place of the old one which was totally destroyed 
by the storm in January last. The report was unanimously adopted. 

The Corporation of Arbroath show, in the management of their gas 
undertaking, progress not altogether pleasing probably to the evil prophets 
of the town. Provost Thornton presided at a meeting of the Gas Com- 
mittee on Thursday, at which the accounts for the year were submitted. 
The revenue (including £793 of profits from last year) was £10,639 18s. 
There had been received for gas and meter-rents £7660 15s. 11d., and 
£1322 16s. 1d. for tar sold. The year’s working showed a surplus of 
£799 Os. 9d., after setting aside £435 to meet contracts for repairs. Half 
of the surplus goes to the consumers, by way of a rebate; and the other 
half to the Town Council, to be applied for public purposes. It was agreed 
to reduce the price of gas from 4s, 2d. to 3s. 114d., besides which there is a 

‘rebate to the consumers of 24d.; making the actual price 3s. 9d. per 1000 
cubic feet. The appreciation of the services of the Manager (Mr. R. S. 
Carlow) was shown “ an increase of his salary. 

Alyth, a town on the east border of Perthshire, is supplied with gas by 
a Company, the Directors of which intend to propose to the annual meet- 
ing of shareholders to be held soon, that the ium be reduced from 6s. 8d. 
to 6s. 3d. per 1000 feet ; thus, as was supposed, making the price uniform 
with that in the adjoining towns of Blairgowrie, Coupar-Angus, and 
Kirriemuir. At a meeting of the Blairgowrie Gas Company, however, 
held on Wednesday, it was resolved that the price of gas be further reduced 
to 6s. per 1000 cubic feet, with 5 per cent. discount. It was resolved to pay 
a dividend of 6 per cent. free of income-tax. 

Ata meeting of the Forres Gas Company held last Monday a dividend 
of 74 per cent. was declared ; andit was at the same time resolved to reduce 
the price of gas from 6s. 8d. to 6s. 3d. per 1000 cubic feet. 

(FROM OUR GLASGOW CORRESPONDENT.) 
GuasGow, Saturday, 

Like various other gas companies in Ayrshire and adjoining counties, the 
Ayr Gas Company have found it to be both possible and prudent to lower 
the price of their gas for the ensuing year. At the annual meeting held 
last Wednesday—Dr. Ronald (Chairman), presiding—an interesting report 
was submitted by the Directors. It dealt with the resignation of the late 
Manager (Mr. J. Robb), and the appointment of his successor (Mr. W. 
Smith), who had for ten years been Manager of the Newton-on-Ayr Gas- 
Works; and it alsostated that the 24 additional retorts, which had become 
necessary, had been erected, at a cost of upwards of £1400. The average 
illuminating power of the gas sold during the year 1883-4 was 27 standard 
candles, and the price was 5s. per 1000 cubic feet; being the lowest rate at 
which gas has ever been sold in Ayr. But the Directors, in their desire to 
reduce the price still further, so soon as this could be done consistently 
with the interests of the shareholders, were glad to be able to reeommend 
a reduction to 4s. 7d., the same to take place on the Ist of August (this 
being the commencement of the next quarter), A dividend at the same 
rate as last year—viz., 74 per cent.—was declared; and the retiring 
Directors were unanimously re-elected. The extent of the reduction in 
price does not seem to have given universal satisfaction, for the Editor of 
one of the Ayr newspapers has adduced the case of well-nigh 20 towns in 
Scotland where the price ranges from 4s. 6d. down to 3s. 2d. per 1000 cubic 
feet ; and he states that many of them (such as Aberdeen and Dundee) are 
not situated in the coal districts of Scotland at all, yet it is a somewhat 
remarkable fact that they are able to produce gas at a cheaper rate than 
Ayr. He might have mentioned many other places, such as Glasgow, 
Paisley, Greenock, Dumbarton, Hawick, Kilmarnock, &c., in all of which 
the price is under 4s. 6d. per 1000 cubic feet, the maximum rate which he 

uotes. Still I think he may feel somewhat gratified at the fact that 

uring the ensuing year he and other gas consumers in “ Auld Ayr” will 
have their gas at 5d. per 1000 cubic feet less than they have ever had it 
before. Such a reduction is certainly an indication of progress; the more 
so as it has been made in the face of a rising market, so far as the price of 
cannel coals is concerned. 

There is now some prospect that the Kirkcudbright Gas Company will 
fall in with the proposal which I recently mentioned as having originated 
in the Town Council to adopt the provisions of the Burghs Gas Supply 
(Scotland) Act. The annual meeting of the shareholders of this Company 
was held on Tuesday of the present week, under the chairmanship of Mr. 
W. Martin. A statement of accounts for the past year, as prepared by the 
Manager of the works (Mr. W. Elliot), and reported on by the Directors, 
was considered and unanimously adopted. The following resolutions were 
afterwards unanimously approved of :—(1) That a dividend of 74 per cent. 
be paid to the shareholders for the past year. (2) That in regard to a 
communication addressed to the Company by Mr. J. Gibson, Convener of 
a Committee of the Town Council, Mr. Nicholson, the Secretary, be 
instructed to reply—‘‘ That the Gas Company are willing to dispose of 
their works at a price to be fixed by arbitration, in terms of section 21 of 
the Burghs Gas Supply (Scotland) Act, 1876, when the Town Council shall 
have adopted the said Act, and are in a position to deal in the matter ;” 
and (3) That for the current year the price of gas be reduced from 7s. 6d. 
to 7s. 1d. per 1000 cubic feet. 

So far as its Gas Company is concerned, the town of Wigtown is some- 
what exceptionally placed. Not only was there no reduction in the price 
of gas announced at the annual meeting of this body held last Monday 
night, but the Directors were not able to recommend a higher dividend 
than 4 per cent. on the profits of the past year. In the preceding year the 
dividend was 5 per cent. ; but the storms of last winter caused such great 
damage to the works as to necessitate considerable outlay, and therefore to 
render it prudent to declare a lower dividend. 





In accordance with the recommendation of the Directors, the Sa} 
Gas Company, at the annual meeting held yesterday, declared a divide 
of 74 per cent., and resolved to continue the price of gas at 4s. 2d. per j 
cubic feet. No charge is made for the use of meters; and the gas for th 
street lamps is supplied free by the Company. 

A large reduction in the price of gas has been made by the Langholy 
Gas Company. Last year the price was 5s. 10d. per 1000 cubic feet; and i 
the year 1884-5 it is to be 5s. This large reduction in price has be 
accompanied by a dividend of 10 per cent. to the shareholders, It y 
resolved at the recent annual meeting that a loan of £1000, which at Dt 
sent stands as a liability of the Company should be taken up in new shay 
to be first offered to the present shareholders. 7 

The Glasgow pig iron warrant market has inclined towards firmness jj, 
week, and large quantities of iron have changed hands, the price advanciy 
from 41s. 14d. on Monday to 41s. 6d. cash on Thursday, and the marge 
closing yesterday with the price at 41s. 5d. It cannot, however, be gyjj 
that the outside public are yet taking any more practical interest in 
condition of the market. 

A languid feeling prevails in all departments of the coal trade; ship. 
ments showing a marked falling off, and the home consumption }ejy 
greatly diminished. . 


CURRENT SALES OF GAS PRODUCTS. 

LiveRrpoot, July 5, 

Sulphate of Ammonia.—The tone of the market has considera}; 
improved since the middle of the week; and an advance seems immingy 
if the demand which has sprung up continues. In fact, in the presenceg 
the great scarcity of parcels available for prompt and near delivery, ; 
would not be a matter of great surprise if a much higher level we 
reached in the course of the month. There are buyers to-day at £15, fo} 
Hull; but sellers hold for higher prices. Nitrate is also dearer, both 
spot and to arrive. 








EMBEZZLEMENT BY A Gas-Works OrrictaL.—At the West Ritiy 
Quarter Sessions last Tuesday, William H. Hick, formerly cashier in t_ 
Gas Department of the Corporation of Batley, was indicted for hay; 
embezzled upwards of £700, the money of the Batley Corporation, in w 
service he had been for ten years. The prisoner’s defalcations were fou 
to have been carried on over a period of three years. He had surrendenj 
all his property to the Corporation, which was more than sufficient to cove 
the deficit. The case was heard in the local Police Court on the 3rd ¢ 
May last, and prisoner was committed for trial. (See JourNnat for May} 
p. 830.) The Court sentenced the prisoner to eight months’ imprism 
ment; the Chairman remarking that Hick had only £100 a year, and thy 
if the Corporation paid such small salaries to responsible servants they 
must expect to be defrauded. ’ 

Exursitions or Gas AppLiances.—The Leighton Buzzard Gas Company 
held an exhibition of gas cooking-stoves and other appliances in the Con 
Exchange on the 30th ult. and Ist and 2nd inst. The arrangements wer 
entrusted to Mr. Ruggles, the Company’s Manager, who brought togethe 
a good collection of gas-stoves, the utility of which in the preparation ¢ J 
food was practically demonstrated by Miss Price in the cookery lecturs§ 
given by her during the three days of the exhibition. Now that the Con 7 
pany have shown the inhabitants how gas may be utilized in domesti: § 
operations, they should take another step to facilitate its use for such pu § 

oses by making a reduction in price. Last Wednesday week the Ove 
Rerwen Corporation held an exhibition of gas-stoves and other appliancs 
in the Co-operative Hall. The details were left with Mr. T. Duxbury, wh § 
carried them out most efficiently. The exhibition remained open till ls 7 
Saturday. : 

BrrKENHEAD CorpoRATION Gas Suppty.—At the meeting of the Birke. 
head Town Council last Wednesday, the Gas and Water Committe 7 
reported that the Gas Engineer (Mr. T. O. Paterson, Assoc. M. Inst. CE) 
had been requested to prepare a statement as to the delivery pressur 
of gas supplied during the past few years, in addition to any furthe 
information that might throw light upon the causes of the complaints 7 
recently made by some gas consumers with respect to the increased cor 9 
sumption of gas. Mr. Paterson accordingly presented a report, in whic! 
after adducing a number of facts and figures with regard to the consump § 
tion of gas in Birkenhead, he said:—“ The fact remains that, although © 
more than 19 million cubic feet more of gas has been sold this year thu 9 
last, still the receipts are less by upwards of £1000 in consequence of tle 7 
price being lowered. If 3s. 3d. per 1000 cubic feet had been maintainel § 
throughout the year ending March 25, 1884, together with the same increas 7 
in consumption, the receipts would have shown more than £3000 increase 
instead of nearly £1200 decrease; therefore it is quite clear that the las 
reduction in the price of gas has benefited the consumers to the exten! 
of £4200.” iia 

New Water-Works ror VEentIcE.—The concession for the construction 
of an aqueduct to convey drinking water from the mainland to Venice, 
which was granted in 1876 to Messrs. Ritterbandt and Dalgairns—repr- | 
senting British capitalists—was subsequently handed over by them to the 7 
Compagnie Générale des Eaux, of Paris. The aqueduct (which passes 9 
under the lagoons), the underground pipes, for the distribution of the 9% 
water, and two large reservoirs in the town, have now been completed. 
The total expenditure incurred by the Company amounts to 5,000,000 frs. 
The Municipality is to pay the Company from the first day the water § 
works are in regular operation 100,000 frs. a year for the supply of potable § 
water to the 120 public wells in the town, which are to remain open thre © 
hours a day. After 60 years the water-works are to become the property | 
of the Municipality. Private families will be provided with water at the 
price of 60 c. per cubic mttre—1000 litres; and the Company will als 
make special arrangements for the supply of larger quantities of water a 
lower rates. The minimum quantity of water which the Company wil 
furnish is 250 litres per day. The water is to be taken from the canil 
known as “ Dei Moranzani.”’ ; 

Burney Corporation Water Suppty.—The Manager of the Burnley @ 
Corporation Water-Works (Mr. W. Williamson) reports that the greatest © 
depth of water at the weir during the year ending March 25 last was 12inches, 
or 25,038,000 gallons ; against 9 inches, or 16,263,000 gallons, in 1882. The 
quantity delivered from the reservoir during 1882 was 451,815,555 gallons; 
while last year only 352,017,110 gallons were delivered. From Jan. 1, 1882, | 
to May 30 of the same year, water passed over the weir on 121 days; the 
quantity being 182,631,160 gallons. In the same period during last year 
on 41 days, the quantity was 147,076,030 gallons. The whole of the latter | 
quantity passed over by Feb. 19; whereas only 56 million gallons passed 
over during the same period in 1882. The average daily consumption 12 
the town from the gaugings, for the year ending March 25 last, was 1,192,502 
gallons for trade and domestic purposes combined. By meter the averag? 
daily consumption was 114,976 gallons for trade purposes, and 1,076,5% 
gallons for domestic use. The number of houses supplied with water was 
14,124; thus giving an average daily consumption of 7622 gallons for each 
house, or (allowing an average of 5} persons to each house) 145 gallons pet 
head per day. During the year water connections were made to 629 neW 
houses and 13 other premises ; whilst 23 meters were fixed, 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


WYNNE & CO., Essex Tenet Works, Victoria a, London, W.C., ENGLAND. 


Can be made on their 
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GWYNNE & CO.S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 





WALLER & (0. -arenr GAS EXHAUSTER. 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already in use and on order for 4Q different Works, equal to 1,760,000 
Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 
. It will deliver fully one-third more per revolution than the Beale Exhauster. 
2. It has not any Segments or Rings to cause friction. 
. The Cylinder being a circle, and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 
4. No heavy F ly-wheel needed, and one-third less power required for same work. 
. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 











OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHCNIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 

Wetted surface consists of Tubes open at ends 
and side, combined with Discs. The Gas passes 
through and over these Tubes into the hollow 
shaft, and thence outwards alternately the whole 
length of the Washer. 








SPECIAL ADVANTAGES: 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 


ALL THE INTERIOR CAN BE REMOVED 
WITHOUT DISTURBING THE CASING. 


ECONOMY IN COST. DURABILITY. 
SMALL SPACE. BEST RESULTS. 


PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, 8.E. 
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OXIDE OF IRON. 
HE .Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right-to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C. 
Joun Wo. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 

attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


WANTED, an engagement as Working 
MANAGER or FOREMAN of small Works. 
Eighteen years’ practical experience in Manufacture 
and Distribution, Meter Inspecting, &c. Age 38. An 
abstainer. 

Address A. W. Parkins, Haddon Road, Sutton, 
SuRREY. 


WANTED, by a young Man (aged 21) 
a situation as METER FIXER, INDEX 
TAKER, &c. Willing to make himself generally 
useful. Six years’ experience in Meter Fixing. Testi- 
monial on application. 

Apply to A. Barss, 12, Castle Terrace, Castle Hill, 
HastTInGs. 


WANTED, by a Gas Engineer in the 
prime of life, an appointment as ENGINEER 
and MANAGER of Gas-Works. Good Carbonizer and 
correct Accountant. Highest recommendations and 
references. > 

Address No. 1065, care of Mr. King, 11, Bolt Court, 
FLeet STREET, E.C. 


W ANTED, by the Advertisers— 

C. T. Laws and Sons, Retort Setters, 19, Ferrier 
Street, York Road, Wandsworth—either piecework or 
by the day. Many years at the Chartered Gas-Works, 
ee Uniform heats guaranteed. One trial 
solicited. 

















W ANTED, a re-engagement as 
ASSISTANT GAS ENGINEER, MANAGER, 
or CLERK of WORKS. Had considerable experience 
in the Construction and Management of Gas-Works. 
Understands the Preparation of Drawings, Quantities, 
Specifications, &c. No objection togo abroad. First- 
class testimonials and references. Age 34, and single. 
Address E. M., Ivy House, Colwick Road, NoTTINGHAM. 


FLeet Srreet, E.C, 


TO WATER-WORKS ENGINEERS. HE Gravesend and Milton Gas 


T HE Alnwick and Canongate Local pany have now FOR DISPOSAL two you 
Board of Health have under consideration the | Steam Engines, about 10-horse power each, alg, 
question of securing an Additional Supply of Water for | 20,000 cubic feet per hour (Beale’s) Exhausters 
the district, and require the services of a duly qualified | Bye-Pass, Compensating Governor, Valves, (, 
WATER-WORKS ENGINEER to examine the dis-| tions, and Shafting complete. Also two. Ty, 
trict_in conjunction with their own Surveyor, in order | Boilers, one 18-horse power, and one 14-horse powy 
thas = exhaustive report may be presented to the Sethe of 18 gg ne oe ete, 4 
joard. od, , . +s ‘ yaraulic 
No one need apply who has not been engaged on | for Settings of 5 Retorts ; and one length Wroughij, 
similar works ; and applications should be accompanied | U Shape, 18 in. by 18 in., for 3 beds of 7 Retorts y 
by reference to work performed by. the applicant, | Mouthpieces, Buckstaves, &c., complete. 
should state terms, and be sent not later than Satur-| The whole can be inspected at any time, and og, 
day, the 19th day of July next, to the undersigned, who | ™ade for the whole, or part, to 
will supply any further information. | Gro. B. SMEDLEY, ; 
Rost. MippLeMas, | Engineer and Superintendgy 
Clerk to the said Board. : eee ee re 
| OOD’S COMPOS. Red, Green, Bry 
— ——-——| YELLOW, or BLACK. Samples free, Fe 
TO GAS-WORKS MANAGERS AND FITTERS, | seen or ng ston = as Roofs, Girders, Gasho) 
+ ; out Gas-Meters, Waggons, Machinery, &c. They hides 
HE following are required . and VARNISH thoroughly, dry in an hour, will — 
1. A Single Man as WORKS MANAGER of a | are mixed ready for use; one coat equals two of 
Private Gas-Works in North Wales. Must be capable | 20s, to 27s. per cwt. Mr. A. Ford, Gas-Works, } ™ 
of doing the Repairs of the Works, and also of the| Essex, writes:—“ Your compos have given me ga mn 
Fittings in the House; and able to do the Plumbing in | tion for various purposes, such as Gasholders, [ap 
connection with the Water Supply and anything else of | Columns, &c.; and I estimate them very highly asqy 
a like nature. Wages 28s. per week and free lodging. | labour-saving agent.) Another valuable item is th 
2. A Married Man (without family) for the Gas- you do not represent them beyond their capacity» ' 
Works at a Roman Catholic College. Capable also of |" E, Woop, Talbot Works, Hatcham Road, Loxpos 
a the same ee as + gg Wages 24s. per | ————__— ————______—_— ee 
week, with cottage, fire, and gas free. | In ZR O J 
3. A Single Man asa GASFITTER and METER | Gite UOMPANY. THE WOOLWICR a 
REPAIRER for a Town in Porto Rico, West Indies. STEAD, AND CHARLTON CONSUMERS 
Wages £10 per month, payable in silver, at the current} COMPANY, AND THE WOOLWICH EQUITARY 
ae WORKING FOREMAN for a:Gas 1 | gGA8 COMPANY. r 
4.A ‘or a Gas and Water ‘ + 
Works in Russia; one who is a good Fitter and can | NOTICE 1s hereby given, that a Scheny 
do Plumbing Work. Wages £10 per month, with house, _ for the Amalgamation of the above-named (q) 
fuel, and gas free. panies, under the powers and provisions of the § 
Every applicant must state his age, write in his own | Metropolitan Gaslight and Coke Company’s Act, 
handwriting, and-send copies only of testimonials, and | and the Acts incorporated therewith, has been 
be perfectly reliable and steady. | mitted to the Board of Trade for their approval, 
Address No. 1064, care of Mr. King, 11, Bolt Court,| Copies of the proposed Scheme of Amalgamsiy 
may be obtained at the Board of Trade, Whitey 
__. | Gardens ; and any person or persons having any objy 


Alnwick, June 28, 1884. 








PIPES. Second hand, sound, and in good condition. 


GLos. 


. 29 | tions to urge against the Scheme should forwar, 
’ ANTED, Three 6-in. Donkin s Gas | written statement of such objections to the Assisuy 
VALVES and from 50 to 60 yards 6-in. SOCKET | Secretary, Railway Department, Board of Trade, witi 
| three weeks from the date of this advertisement. 
A copy of such statement should, at the same timey 
| forwarded to the Secretary of the South Metropoliy 
| Gas Company, 709a, Old Kent Road, S.E. 


Apply to the Secretary, Gas - Works, Thornbury, 





17ft. high, 5 ft. diameter, one Square Station Meter, by 

West and Gregson, all 10 in. Connections, also 14 in. 

Goremen, Boiler, and a few Valves, 
ition. 


tary, Gas-Works, Stretford, MANCHESTER. 


OR SALE—Two Jones’s Exhausters| The Board of Trade, July 5, 1864. 
with Bye-pass, &c., two Wrought-Iron Scrubbers, SHREWSBURY GASLIGHT COMPANY. 





DISPOSAL OF SURPLUS TAR, 
HE Directors of the above Compuy 
are desirous of receiving TENDERS for & 
purchase of the surplus TAR made at their Way 


Allin good con- 


For further particulars apply to B. Haynes, Secre- 





outside diameter 3 ft., inside 2 ft. 


CovenNTRY. 


during the year commencing July 1, 1884. 

The estimated quantity for disposal is about 700 im) 
per annum. 

Forms of tender, containing all further particu 
may be obtained on application at the Compay 
Works, or by post. 

Tenders to be sent in to the undersigned not liz! 


OR SALE cheap—An Annular 
CONDENSER, four legs, 21 ft. 6 in. long each; 


Apply to W. L. Roxsinson, Manager, Gas-Works, 





TO GAS ENGINEERS. 
WANTED, Retort Setting, at Home or 


Abroad. Will find Labour and Materials; or 
will take Labour only. Uniform heat throughout the 
Setting guaranteed. Address JosEPH IREDALE, 15, Auck- 
land Street, Vauxhall, Lonpon. N.B.—Settings with the 
Regenerative Furnaces, if required. 





UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared: 
Estimates made at'moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


T HE Directors of the Crawley Gas 
Company, Limited, wish to RECOMMEND a 
WORKING MANAGER, up to a make of from 8 to 4 
million per annum. 
Address Mr. T. Russet, Crawley, Sussex. 


QYVANTED, a Gas Manager for a small 
Works. Salary 21s. per week for six (summer) 
months, and 27s. per week winter months, with house, 
garden, coals, &c. 
Apply, with testimonials, &c. (on or before July 14) to 
Mr. JoHN GREEN, Kirkby Stephen, WESTMORELAND. 


ENTLEMEN having influence with Gas 
and Water Companies, Municipal and Local 
Boards, are offered a Liberal Commission for further 
introducing an Article largely used by such Concerns. 
Address No. 1009, care of Mr, King, 11, Bolt Court, 
Fueet Street, E.C. 


HE Whitwood Chemical, Company, 
Limited, are prepared to appoint a MANAGER, 
competent to make Sulphate of Ammonia, Benzol, and 
other Tar Products. 
Apply to Jno. H. Puruips, Secretary, Whitwood 
Collieries, NoRMANTON, 
July 3, 1884. 


SECRETARY AND MANAGER. 








TO ENGINEERS AND ALL WHO DRAW PLANS. | 


0 
T Set for LETTERING PLANS, &c. 
consists of TEN COMPLETE SETS of ALPHABETS, | 
= shaded, and ornamental ; 


all the principal words used upon Engineering Drawings, | 
including Scales, Points, Corners, &c., in a mahogany 
case, with Brushes. | 


Road, Lonpon, N. | 


than the 29th day of July, 1884. . 
The Directors do not bind themselves to accept b) 
highest or any tender. 


STENCIL PLATES. 





By order, 
Wa. Betton, Assoc. M. Inst. C.E., 
Secretary and Manage. J 
Gas-Works, Shrewsbury, June 26, 1884. 


BE SOLD, a magnificently executed | 
The Set| 
HE Hinckley Local Board are prepari 

to receive TENDERS stating the price pera 

for the supply of about 3000 tons of best GAS COAL,« 
be delivered (free from shale and sulphurous pyri 
arriage paid at Hinckley Railway Station, in a 


FOUR SETS of | 
§$ in various Styles; and- FIFTY PLATES of | 


Price for the whole, 30s. 


Apply to. Mr. G. Baker, 22, Orpingley Road, Hornsey | © Be ni : : 
quantities as may from time to time be required 


| Board during a period of Two years, from the Sls ¢ 





THE Directors have for Sale a Telescopic 


Cast-Iron Columns. 
diameter and 18ft.6in.deep. Price £300. 


Superintendent, at the Works.. 
Aldershot, care of the Hon. Secretary. 


July inst. i 
The Board do not bind themselves to accept my 
. tender, and they reserve the right to divide the contm)> 
GASHOLDER in Cast-Iron Tank, with Eight | between several firms, if found necessary. 
The party whose tender may be accepted, in full 025 
part, will be required to enter into a bond, prepared 
the Board, for the satisfactory execution of their « 


ALDERSHOT GAS AND WATER COMPANY. 


Dimensions of Tank, 43ft. 6 in. | 


The Holder is now in use, but;the Purchaser can 


remove it immediately, as the. ground it occupies is | tract. 
required for other purposes. 


Mae Tenders, specifying the descriptions of Coal, to * 
The same may be seen on application to Mr. Weller, | sent to me, the undersigned, on or before the 19th dF 


x July inst. 
Address to the Office of the Company, Victoria Road, Tomas Moss, Clerk of the Boari. 
as ; Hinckley, July 5, 1884. 





NOW READY, PRICE 12s. 6d., 
FIELD'S 


ANALYSIS OF GAS ACCOUNTS 


For the Year 1883. 





This Analysis has been extended, and now includes the Accounts of the 
3 Metropolitan Companies, in continuation from 1869 ; 
14 of the Suburban Companies, in continuation from 1880 ; 
10 of the Provincial Companies for 1883 ; and 


HE Directors of the Worthing Gas 

Company require the services ofa SHCRETARY 
and MANAGER, the whole of whose time, must ‘be 
devoted to the duties of the office, and who*taust find 
satisfactory security for £500, 

Salary £300 per annum. 

Applications, in own handwriting—stating age, quali- 
fications, and earliest date at which the candidate 
would be able to enter on the duties of the office, with 
copies of not more than three testimonials, endorsed on 
the cover, “ Secretary and Manager ’—to be addressed 
to the Chairman of the Worthing Gas Company, Gas 
Office, Park Road, Worthing, to be delivered on or before 
Monday, the 2ist of July, 1884. 

No application will be entertained unless the candi- 
date has held a similar position. 


8 of the Corporation Gas Undertakings for 1883. 


And gives the Averages for the Several Accounts, at per ton of Coal Carbonized and per 1000 cubit 
feet of Gas Sold, of Capital employed, the Quantity of Gas Made and Sold, and of each of tl 
items of Income and Expenditure, as stated in the Form of Accounts prescribed by the G# 
Works Clauses Amendment Act, 1871. 





LONDON: 
WALTER KING, “Journal of Gas Lighting,” 11, BOLT COURT, FLEET ST., E.(; 


AND 


EDEN FISHER & CO., Stationers, 50, LOMBARD STREET, E.C. 
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NVERPOOL UNITED GASLIGHT COMPANY. LIVERPOOL UNITED GASLIGHT COMPANY. 


TAR. . . | , AMMONIACAL LIQUOR. . 

HE Directors of the Liverpool United | THE Directors of the Liverpool United 

Gaslight Company are prepared to receive Gaslight Company are prepared to receive 
NDERS for the TAR produced at their several | TENDERS for the AMMONIACAL LIQUOR produced 
rks for a term of Three years from April 1, 1885. at their several Works for a term of Three years from 
the quantities of Tar produced per annum are | April 1, 1885. ~ 
mated to be as follows, but the same cannot be The quantities of Ammoniacal Liquor produced per 
anteed, and may be more or less:— annum are estimated to be as follows, but the same 
t the Athol Street Works about 757,000 gallons. cannot be guaranteed, and may be more or less :— 
y Eccles Street. » » 452,000 , At the Athol Street Works about 1,400,000 gallons. 

904,000 




















” 5 
Caryl Street » » 514,000 ,, » ~Eecles Street ,, 
” Wavertree ” » _ 636,000, » Caryl Street ,, ” 1,080,000” 
” Linacre » », 1,672,000, » Wavertree *” » 1,818,000, 
ne tenders may be for the whole, or for one or more » Linacre 7 





J ” L 7 ” 
Jorks separately. 3 The tenders may be for the whole, or for one or more 

a of condor and full particulars may be obtained | of the Works separately. 

application to the undersigned. Forms of tender and full particulars may be obtained 

Tenders, sealed and endorsed “ Tender for Tar,” are | on application to the undersigned. 

be delivered here not later than the 5th day of; Tenders, sealed and endorsed “Tender for Ammo- 

cust next. ; | niacal Liquor,” are to be delivered here not later than 

The Directors reserve to themselves the right to | the 5th day of August next. 

ept any tender in part or in whole, and do not bind The Directors reserve to themselves the right to 

emselves to accept the highest or any tender, | accept any tender in part or in whole, and do not bind 

WiLL14M KinG, Engineer. | themselves to accept the highest or any tender. 
Has Office, Duke Street, Liverpool, } WituiaMm Kine, Engineer. 
June 27, Gas Office, Duke Street, Liverpool, June 27, 1884. 























THE 


HAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, S.E., 
SUPPLY FROM STOCK 
AST-IRON RETORTS AND ALL KINDS OF GAS-WORKS APPARATUS, 
SOCKET-PIPES FOR GAS OR WATER PURPOSES, 
FLANGE-PIPES FOR STEAM, 
RAIN-WATER PIPES AND GUTTERS, 
HOT-WATER BOILERS, PIPES, AND CONNECTIONS, 
LAMP-COLUMNS, LAMPS, LAMP-FRAMES, WROUGHT TUBES, &c., 
HOT WATER AND HOT AIR APPARATUS, 
ERECTED COMPLETE ON THE MOST IMPROVED PRINCIPLES. 





ESTABLISHED 1835. 
LIVESEY FIRE-CLAY WORKS, near BLACKBURN; 
BROTHERS & MASON, 


ORLANDO BROTHERS, 
MANUFACTURERS OF ORLANDO BROTHERS’ 


PATENT. FIRE-GLAY GAS RETORTS. 





Tiles for Segment Ovens and every description of Fire-Clay Goods. 


| R. DEMPSTER & SONS. 
RS— 


NG . R siduals 
ICAL E working UP . 
—CHEM : kin! oh oe principles: 

rn —PATENT— 


sil SULPHATE PLANTS. 


ELLAND, vorksuire. 


S. CHANDLER « SONS, 


GAS AND WATER ENGINEERS 


OF THE 


“STANDARD” WASHER COMPANY, 
CONTRACTORS ror THE SUPPLY & ERECTION 


OF ALL KINDS OF 


GAS and WATER APPARATUS and GAS and WATER FITTINGS 


GENERALLY. 
SPECIAL ATTENTION GIVEN TO MAIN LAYING. 














8. C. & 8. will be glad to send every information, with Estimate and Drawng, 
on application to 


CENTRAL WORKS, KENNINGTON OVAL, LONDON, S.E. 


IMPERIAL CONTINENTAL GAS ASSOCIATION 


(INCORPORATED BY ACT OF PARLIAMENT.) 


ISSUE OF £500,000 4 PER CENT. DEBENTURES 
AT PAR, 
FOR 7, 10, on 15 YEARS AT LENDER'S OPTION 
AUTHORIZED BY AcT oF PARLIAMENT. 


THE Association will receive applica- 

tions at the Offices of Messrs. Barclay, Bevan, 
Tritton, and Co., 54, Lombard Street, London, E.C. 
until the 10th of July, 1884, for £500,000 4 per cent. 
Debentures at par. 

These Debentures will be a first charge, both as re- 
gards Principal and Interest, upon the revenues of the 
Association ; and are fixed for periods of 7, 10, or 15 
years, at the option of the Lenders, to be specified on 
the form of application. 

The Debentures, which are for £1000, £500, and £100 
bear Interest at Four per cent. per annum, com- 
mencing from the Ist of August, 1884, the coupons being 
payable on the Ist of February and the Ist of August 
in each year. They will be registered. 

Copies of the Act authorizing the issue of the Deben- 
tures can be seen at the Offices of the Association 
80 and 31, Clement’s Lane, London, E.C. 

Applications for Debentures must be made upon 
forms to be obtained at the Offices of the Association, 
or at Messrs. Barclay, Bevan, Tritton, and Co.'s, and 
must be sent in to Messrs. Barclay, Bevan, Tritton, and 
Co., 54, Lombard Street, London, E.C., on or before the 
10th of July, 1884. 

Payments will be required to be made as follows, 
viz.:—10 per cent. on Application; 15 per cent. on 
Allotment; and the balance on or before the 15th of 
August, 1884. 

Preference will be given to applicants who are Stock- 
holders of the Imperial Continental Gas Association ; 
and the Directors will, as far as possible, apportion the 
Debentures according to the present amount of Stock 
held by them. 

In case of partial allotment, the balance of the deposit 
will be applied towards the subsequent payments. 

In the event of either the Deposit on Allotment or the 
Balance not being duly paid, the Allotment, in respect 
of which such default is made, will be cancelled, and 
any previous payment made thereon will be liable to 
forfeiture. 

80, Clement’s Lane, London, E.C., 

June 27, 1884. 


BOROUGH OF HALIFAX. 


TO TAR DISTILLERS AND OTHERS. 


HE Gas-Works Committee of the 
Halifax Corporation are prepared to receive 
TENDERS for the purchase of the whole of the surplus 
GAS TAR manufactured on their premises (about 
2000 tons a year), for a period of One or Two years, from 
the 30th of June, 1884. The Tar can be loaded into 
railway tanks at the Gas-Works Siding. 

Further information may be obtained on application 
to Mr. Wm. Carr, Engineer, Gas-Works, Halifax, and 
tenders, endorsed ‘* Tender for Tar,” must be sent to 
the undersigned on or before Thursday, the 17th of 
July, 1884. 

By order, 
KEIGHLEY WALTON, Town Clerk. 

Town Hall, Halifax, June 26, 1884. 





BOROUGH OF HALIFAX. 
HE Gas-Works Committee of the 


Halifax Corporation are prepared to receive 
TENDERS for the purchase of the whole of the AM- 
MONIACAL LIQUOR produced at their Gas-Works, 
for a period of Two, Three, or Five years, from the 30th 
of June, 1884; the Liquor to be delivered either into 
railway tanks or canal barges, as the Contractor may 
desire. 

Further particulars and forms of tender may be ob- 
tained on application to Mr. Wm. Carr, Engineer, Gas- 
Works, Halifax, and tenders, endorsed “ Tender for 
Ammoniacal Liquor,” must be sent to the undersigned 
on or before Thursday, the 17th of July, 1884. 

By order, 
Ke1cuHiry Watton, Town Clerk, 

Town Hall, Halifax, June 26, 1884. 





TO TAR DISTILLERS, &c. 


HE Directors of the Sheffield United 
Gaslight Company are prepared to receive 
TENDERS for the purchase of the surplus TAR made 
at their Neepsend and Effingham Street Works, for the 
period of Twelve months, from the Ist of August next. 
The quantities will be approximately:. Neepsend, 
6400 tons; Effingham Street, 1600 tons. 

At Neepsend the Tar will be loaded into tanks on the 
Company’s Siding on the Manchester, Sheffield, and 
Lincolnshire Railway, or into barrel carts on the Works, 
and at Effingham Street into barrel carts only. 

Forms of tender and conditions of contract may be 
obtained from the undersigned, to whom tenders, en- 
dorsed “Tender for Tar,” must be delivered on or 
before Tuesday, July 29, 1884. 

The Directors do not bind themselves to accept the 
highest or any tender. 

Hansury Tomas, Manager. 

Commercial Street, Sheffield, June 13, 1884. 


HE Gas Committee of the Leeds Cor- 
poration solicit TENDERS for the purchase of 
the TAR that may be produced at their various Works, 
from the lst of December next; the contract to be 
terminable on either party giving six months’ notice, or 
the contract may be for Three or Five years certain, 
terminable on either party giving six months’ notice, to 
expire at the end of either of the said terms as may be 
agreed upon, or at the end of any subsequent half year. 
Approximate quantity of Tar produced about 10,000 
tons per annum; but contractors may quote for the 
whole, or for the Tar produced at York Street and 
Meadow Lane Works conjointly only, or for the Tar 
produced at New Wortley Works only, at their option. 
Forms of tender, with particulars as to delivery, &c., 
may be obtained on application to the Engineer, Gas- 
Works, Meadow Lane, or the Secretary, Municipal 
Offices, Calverley Street. 
Endorsed tenders, addressed to the Chairman of the 
Gas Committee, will be received not later than Wed- 
nesday, the 16th day of July next. 





The highest tender not necessarily accepted. 
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TO TAR DISTILLERS, &c. 


HE Nelson Local Board Gas Committee 
invite TENDERS for the purchase of the TAR 
and LIQUOR produced at their Works for One or Two 
years. 
Tenders, endorsed, must be sent to the undersigned 
not later than the 22nd day of July, 1884. 
WILu1AM Foster. 





TENDERS FOR CAST-IRON PIPES. 
HE Directors of the Newmarket Gas 


Company are prepared to receive TENDERS for 
the supply of the following Cast-Iron SPIGOT and 
SOCKET PIPES in 9-ft, lengths :— 

8000 yards of 5-in., and 600 yards of 4-in., delivered 
free at Newmarket Station. 

Tenders, stating price per yard or per cwt., and 
weight of pipes per length, to be sent to the under- 
signed on or before the 12th inst. 

The Directors do not bind themselves to accept the 
owest or any tender. 

By order, 
THomAs WILKINSON, 
Manager and Secretary. 

Gas Office, Newmarket, 

July 8, 1884 





CORPORATION OF LEICESTER. 
THE Gas Committee of this Corporation 


are prepared to receive TENDERS for the 

supply and erection, at their Aylestone Road Works, of 
a ROOF 194 ft. 3in. long, by 40ft. lin. wide; in two 
spans, together with the necessary columns, &c. 

Drawings may be seen, and specification and form of 
tender obtained, upon application to the Engineer. 

Tenders addressed to the Chairman, and endorsed 
“Tender for Roof, &c.,”” must be delivered on or before 
the 12th of July, 1884. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

ALFRED Corson, C.E., 
Engineer and Manager. 
Gas Offices, Millstone Lane, Leicester, 
July 2, 1884. 





TO TAR DISTILLERS AND OTHERS. 
THE Directors of the Kingston-upon- 


Thames Gas Company are prepared to receive 
TENDERS for the purchase of the surplus TAR pro- 
duced at their Works from July 2, 1884, to June 30, 

1885. The probable quantity will be about 160,000 
gallons. 
Further particulars may be obtained of Mr. H. F. 
Packham, Engineer, Gas-Works, Lower Ham Road. 
Tenders will be required to be sent in, addressed to 
the Chairman, not later than Tuesday, July 15, 1884. 
The Directors do not bind themselves to accept the 
highest or any tender. 
By order, 
W. A. FRICKER, Secretary. 
June 26, 1884. 





TO MANUFACTURING CHEMISTS AND OTHERS. 


HE Brighouse Local Board are pre- 
pared to receive TENDERS for the AMMO- 
NIACAL LIQUOR produced at their Gas-Works for 
One, Two, or Three years, from the lst of October next. 

Coal carbonized, 5500 tons, or thereabouts. 

Further information and conditions of contract can 
be obtained on application to the undersigned. 

Sealed tenders, endorsed on the outside “ Tender for 
Ammoniacal Liquor,” must be sent in on or before 
Wednesday, the 16th day of July, 1884, addressed to 
Henry Sugden, Esq., Chairman of the Local Board, 
Brighouse. 

By order, 
JAMES Pasninaem, Manager. 

Brighouse, July 4, 1884. 





A NEW ARRANGEMENT 


HOT FRICTIONAL CONDENSATION 


FOR 


INCREASING THE ILLUMINATING POWER 
OF COAL GAS. 
By JOHN SOMERVILLE. 


Water Kina, 11, Bolt Court, Fleet Street, t, Londen, E.C, 





Price 2s. (post free), in limp cloth, a Book of 
TABLES 
oF 


AS VALUES, DISCOUNTS, DIVIDENDS, 
WEIGHTS AND MEASURES, 


FOR USE IN GAS OFFICES, 


AND BY THOSE ENGAGED IN THE 
MANUFACTURE AND 
DISTRIBUTION of COAL GAS. 


By THOMAS NEWBIGGING, C.E., 


MEMBER OF THE INSTITUTION OF CIVIL ENGINEERS. 


AND 


Orders to the Publisher 
WALTER KING, 


11, Bott Court, Fireet STREET, Lonpon, E.C. 





*,* The Fourth Edition of THE GAS MANAGER'S 
HANDBOOK is in course of preparation—to be ready in 
the autumn of the present year, Orders for it can be sent to 
the Publisher, 


RUGBY PORTLAND CEMENT COMPs 


MANUFACTURERS OF 


= | 
79 © PORTLAND CEMEN 
i “t OF THE GREATEST STRENGTH AND BEST QUALITY, 
ROMAN AND LIAS CEMENT. 
BLUE LIAS HYDRAULIC LImy 


GROUND AND UNGROUND 


RUGBY, WARWICKSHIRE, 


This Cement and Time has been and is now being used very extensing, 
large Water, Sewage, Gas, and other Works in London, Liverpool, Mane}. ’ 
Birmingham, Leicester, and other towns. 


F. & C. OSLER, 


100, OXFORD STREET, LONDON, 
MANUFACTORY AND SHOW-ROOMS, 
BROAD STREET, BIRMINGHAM. 
EstaBLisHED 1807. 
MANUFACTURERS OF CRYSTAL GLASS CHANDELIER 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES 
TABLE GLASS OF ALL KINDS. 

CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR Lap 


IMPROVED RETORT SETTINGS 


GIVING UNIVERSAL SATISFACTION. 








J. & H. ROBUS, 


BUILDERS & CONTRACTORS, LOWER SYDENHAM, LONDON, i 


MAIN L AYING, IN ALL ITS BRANCHES. 
BUILDINGS, & TANKS,| 


References, Particulars, and Estimates for the Erection and caieten of the above work on applicatial 


JAMES MILNE « SON, 


GAS’ ENGINEERS, 


Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturen| | 
EDINBURGH. 


London House: MILNE, SONS, & MACFI 
2, KING EDWARD STREET, NEWGATE STREET, E.C. 








STATION METERS, GOVERNORS, CONSUMERS’ METERS, GAS LUSTRE 
CHANDELIERS, BRACKETS, 


And every description of Gas-Fittings and Gas Apparatus. 


KIRKHAM, HERSEY, & CLARK, 


Gas, Water and Sanitary Engineers, 


CONTRACTORS FOR SUPPLYING ALL KINDS OF 


APPARATUS OF THE LATEST IMPROVEMENN 


USED IN GAS MANUFACTURE. 








Estimates supplied for the Erection of Gas and Water Works complete, or Scrubber E: 
Purifiers, Gasholders, Roofs, Hydraulic Mains, Valved Dip-Pipes, and every description of Gs] 


Machinery. 
Tenders given for the Supplying and Laying of Cast and Wrought Iron Pipes. 


Regulators and Burners, best adapted for Economical Lighting, fitted in Buildings of ali 


kinds (where gas is used), for the purpose of reducing the cost of lighting. 
Consumers’ complaints of large or increased Consumption remedied. 


Manufacturers of Portable Sgeeetne (for which the Silver Medal was awarded at the Inte: | 
ibition) for supplying Villages, Country Mansions, Railwi) 


national Electric and Gas Ex 
Stations, and all kinds of Buildings in places where there is no Gas Lighting, with pure Gas 
High Illuminating Power, at the cost of Coal Gas. The Apparatus is very compact, and takes i 
little room. No expense in laying long lengths of pipes. Particulars supplied on applicatia 
See Testimonials from Noblemen and Gentlemen who have adopted this System of Lighting is 
many years past. 

Railway Carriages fitted with Patent Lanterns and Governors, Cylinders, Compressors, and 
Pipes for the supply of Oil or Coal Gas. The cost of this lighting is one-fifth of the cost of th 
present system of Oil Lamps. The Great Northern, Great Western, and Great Eastern Railwij 
Companies have fitted up experimental carriages on this system, with ‘perfectly satisfactory results 
Estimates and Drawings supplied to Railway Companies on application. 

Hotels, Clubs, Shops, Railway Stations, and Private Houses fitted with Patent Recuperatitt 
and Ventilating Lanterns (for which the Firm have just received the Gold Medal awarded by tlt 
Judges at the International Electric and Gas Exhibition). 
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TUESDAY, JULY 15, 1884, 


A CONGRESS ON PHOTOMETRICAL STANDARDS. 
THe Important question of standard light-units for photo- 
metrical purposes has been very much before the scientific 
public of Europe during the past two or three years. Quite 
recently an attempt was made to settle the matter by the 


rubbers 
n of Gu 


oe formulation of what is called an “absolute standard,” the 
nature and character of which is sufficiently explained in 

e Inter | another column. The young science of electricity found 
case itself compelled some years since to define and name the 
akes t various units of measurement, and their combinations, which 
es are required in the practical application of electrical energy. 
~— Working apart, in different countries, electricians had devised 
al various units for their own use; and so it came about that, 
of th from the want of intercourse and agreement between elec- 
ss tricians of different nationalities, their units were not all in 
accord. It was a good idea to take advantage of the first 

oratir International Electric Exhibition for the purpose of holding 
by the ® congress of leading electricians of all nations, who should 


agree upon the names and values of the previously unsettled 
units of measurement in use among them. The result was, 
on the whole, highly satisfactory, and electrical science found 


ER. 





itself fitted with a list of standards that could be as freely 
used among physicists as the metric system is among 
chemists of all civilized lands. Unfortunately, however, the 
Congress betrayed the weakness as well as the strength of all 
gatherings of the kind. It could adjudicate, but could not 
invent. Among the other units discussed by the assembled 
electricians was the standard of light; and here they quite 
broke down. It was comparatively easy to define the ohm, 
the coulomb, the farad, &c. ; because these, or their equivalents, 
were already in common use. When it came to the unit of light, 
however, there was found to be absolutely nothing at all to 
goupon. Practically, there were candles of different kinds, and 
the Carcel lamp. None of these, or their known substitutes, 
satisfied the electricians ; and so, when M. Violle—a clever 
professor of natural philosophy in the Lyons schools—sug- 
gested that something might be done with fused platinum, 
they gladly got out of their difficulty by giving him permis- 
sion to see what he could do in the way indicated. Mean- 
while, being in Paris, the Congress agreed to adopt as the 
customary standard of light the regulation Carcel lamp, as 
devised by Dumas and Regnault. 

Such is, in brief, the origin of the latest attempt that has 
been made to produce an independent, constant, and reliable 
standard of light. During the last three years M. Violle has 
been engaged in perfecting his device; and having succeeded 
in showing that the light radiated from a square centimétre 
of the surface of pure molten platinum, just as it is at the 
point of solidification, is constant for the momentary period 
after solidification has commenced round the outer rim of the 
bath of molten metal, and before it has advanced to the centre 
thereof, he calls this a practical and satisfactory standard of 
light, and has prevailed upon the International Congress of 
Electricians to adopt it. It is one thing, however, to procure 
the formal acceptance of an idea from a hap-hazard gathering 
of gentlemen whose interest in the matter at issue is mainly 
philosophical; but it is something very different to secure 
the adhesion of men who have the closest practical and mone- 
tary interest in the question of changing one standard for 
another. Judged from the standpoint of the latter, M. 
Violle’s proposal, as explained by himself, and illustrated by 
the apparatus he has constructed for the purpose, is utterly 
inadmissible. He has simply wasted his time and talents in 
the production of the most useless device imaginable under 
the conditions. The acceptance of his suggestion by the 
electricians was hailed at the time by all the French scientific 
journals as a triumph of French science. It is a matter of 
the most profound indifference to us whether a good thing is 
French, German, or English ; and therefore we are free to 
declare that if this is the last suggestion of French science 
we are sorry for it. 

Electricians and physical philosophers of the schools seem 
to be lamentably ignorant of the many practical refinements 
of photometry, which are familiar to every humble gas 
examiner. It is safe to state that the perusal of the paper 
recently read before the Society of Chemical Industry by 
Mr. W. J. Dibdin, on the subject of the ‘‘ Radial Photometer,”’ 
and published in the Journat last week, will convince any 
one of the wide difference that exists between photometry 
as philosophers and electricians understand it, and as it is 
understood by official gas examiners. Mr. Dibdin speaks of 
working at the photometer patiently for hours. What, in 
such a case, is to be done with M. Violle’s instantaneous 
standard? Electricians in many instances would be sur- 
prised to learn the narrowness of the margin of uncertainty 
allowed to themselves by gas examiners, even when working 
with the candle. With Mr. Keates’s lamp, Mr. Dibdin gets 
71 per cent. of his readings within a margin of 0-1 of a 
candle of the mean, or less than 1-180th part of the whole 
measurement; and the Methven standard is at least as accu- 
rate. Yet, in face of results like these, M. Hofner-Alteneck 
lately suggested the use of methylic spirit in a lamp with a 
cotton wick, which it was admitted might, in inexperienced 
hands, vary 10 per cent. in illuminating power; but the 
proposer says ‘“‘this difference does not matter in practical 
“working!” It is quite evident that M. Hofner-Alteneck does 
not know very much of photometry as practised by English 
experts. 

Now, we have a suggestion to offer in this matter. If the 
admitted defects of the candle and Carcel lamp standards are 
not to be remedied until a congress of philosophers and elec- 
tricians can devise something by way of a unit of light that 
will satisfy practical photometrists, the day of reform will be 
very far distant. The point for gas manufacturers and con- 
sumers is this: Shall gas testing continue to be inefficiently 
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performed, for the want of a universally-accepted standard, 
while there exists a good working unit admirably adapted for 
their own purposes? The report of The Gas Institute Com- 
mittee on this question is so authoritative, that it behoves 
all persons interested in the question, on every side, to try to 
come to an agreement for demanding the legalization of the 
Methven standard, at least as an alternative to candles. So 
long as differences of opinion exist among gas engineers and 
official examiners, whereby pentane gas, sperm-oil lamps, 
Methven slits, and the old candles have their factions, so 
long will the present unsatisfactory state of things continue. 
Would it not be possible for The Gas Institute to organize a 
congress on this matter, in order to ascertain the prospects of 
obtaining an alteration of the law, at least in England ? 
Agreement is the first thing to be secured; and afterwards 
action may be hopefully taken. At present there are only 
reports and discussions, some of them contradictory. If 
these could be cleared out of the way by the method here 
indicated, it would be possible to secure a welcome relief 
from uncertainty for gas manufacturers and consumers ; 
while electricians could be left to fuse platinum, or anything 
else, and pass as many resolutions in favour of fantastic units 
as they choose. 
“SLANDER OF TITLE.” 

A very important and interesting trial is just now proceeding 
in the Chancery Division of the High Court of Justice, before 
Justice North, between Messrs. W. Sugg and Co., Limited, 
and Messrs. G. Bray and Co. The action is one, in legal 
parlance, for ‘slander of title” in respect of the patented 
manufactures of the former firm; and both sides are well 
supported by legal and technical advisers. Many of the lead- 
ing gas engineers of the country are engaged in the case, 
which began last Thursday, and is expected to last some days 
longer. The points at issue are too numerous, and descend 
into too many particulars, to be recapitulated here ; and we 
must accordingly refer our readers to the opening speech of 
Mr. Aston, Q.C., which appears in another column, for a full 
statement of the plaintiffs’ claim. As it is impossible to give 
an intelligible abstract of the contention, even on one side, it 
is manifestly out of our power to present even the briefest 
view of the drift of theaction. Suffice it to say that although 
the arguments and evidence may go upon the narrowest 
technical points, the effect of the judgment will be broad and 
simple. Beyond this observation it would be idle for us to 
attempt to compress the statement of the plaintiffs’ case 
which alone has been made public up to the time of going to 
press—from Mr. Aston’s carefully-digested address. 


A SHORTENED SESSION. 


Everysopy is supposed to have been thinking, during the past 
few days, of the effect of last Tuesday’s proceedings in the 
House of Lords. On Thursday the announcement was made 
that all the work of the session is to be abandoned, in order 
to clear the way for an early prorogation, followed by an 
autumn session. It is not for us to add to the flood of poli- 
tical discussion on this matter ; but the opportunity may well 
be taken to show once more how inconvenient is the arrange- 
ment that makes so much of the business of the nation 
dependent upon the political exigencies of the ruling party. 
It has pleased the respective majorities in the Lords and 
Commons to fall out. This is all the notice we can take of 
the so-called “crisis.” Whether they will fall in again, after 
a couple of months’ holiday, and when the weather is cooler, 
remains to be seen. The effect is for the moment the same 
upon the less noisy, but more useful portion of the work of 
Parliament that is carried on in the committee-rooms. Take, 
for example, the Manchester Ship Canal scheme. Here is 
a proposal that involves the outlay of an enormous sum of 
money, and that has been piloted, with great cost and 
difficulty, through the Upper House. It has reached the 
Commons ; and now, at the moment when the second stage of 
its perilous progress is entered upon, the unfortunate measure 
is in sore danger of stranding. Only by heroic remedies— 
sacrificing the engineering evidence, if possible, and cutting 
down the proceedings in a way that may be regarded as 
simply playing into the opponents’ hands—can this Bill become 
law during the present session. Fortunately there are no 
important Gas Bills in a similar strait this year, or our 
complaint might be more acutely pointed. When, however, 
one considers all that goes to make an important Private 
Bill, which has in its essence and intention no closer con- 
nection with parties at Westminster than with factions in 
China, it seems hard that the reward of so much anxious 
planning, hard fighting, skilful diplomacy, and lavish outlay 











should be lost in consequence of a tussle between the « Ing» 
and the ‘‘ Outs.” People in the position of the promoters y 
the Manchester Ship Canal Bill are disposed to expns 
their views on party politics in the words of Mercutio; «4 
‘‘ plague on both your houses!” 


ELECTRIC LIGHTING MEMORANDA. 


Tue Jablochkoff electric ‘‘ candle’’—the pioneer system g 
all are lighting on a practical scale—has now ceased to ligh; 
the Thames Embankment, as it has done for a period of mop 
than five and a half years. The lights were put up in 18% 
for a three months’ trial, and have gone on ever since; thy 
contract being renewed from time to time. The price py 
lamp, under the last agreement between the Company ayj 
the Metropolitan Board of Works, was 14d. per hour, whic 
was anything but profitable. It is not at all likely that th 
system will be revived on the Embankment, and it is ey 
less probable that it will be replaced by any other arrang 
ment of are lighting; for the Jablochkoff candles are, afy 
all, the only disposition of the carbon are that presents 
passably neat spectacle by day. All the other descriptions of 
are lamps simply vie with one another in clumsiness; tly 
most hideous being the Brush lamp, which does not look jy 
keeping with any surroundings superior in point of ney. 
ness and picturesqueness to an average railway coal depit 
The Jablochkoff Company have not been particularly wa 
treated by the Metropolitan Board; but one result of th 


relationship of the two parties well illustrated the tim J 


serving tendencies of the latter. It will be remember 


that when the Daily Telegraph, and some other of th J 


newspapers, began their agitation against the Metropolita | 
District Railway Company, in respect of the ventilatoy § 


(or ‘‘blow-holes,” as they were graphically styled) on the 
Embankment, the Metropolitan Board gladly seized th 
opportunity of going with the popular feeling then evoked, 
and pretended to lead the cry against all trespassers ani 
desecrators of the great riverside boulevard which they (th 
Metropolitan Board) had built. When the frothy agitatim 
was at its height, however, an industrious special com 


spondent of the Te/eyraph went prowling along the Embank- 9 


ment in search of other trespassers besides the Railway 


Company; and there he discovered not only the shabby § 


temporary engine-house belonging to the Jablochkoff Cow. 


pany, but also an ugly red-brick shed—newly erected, ani | 


evidently intended to be permanent—wherein the Metr- 


politan Board meant to place the electric lighting machinery. J 


So it appeared that, while seeking to make capital out of the 
cry against the Railway Company, the Metropolitan Board 
were themselves greater culprits in respect of this ‘rei 
‘«‘ barn,” as it was called by the journalist. It was a shamefal 
exposure; and not long afterwards the “‘ barn” was demo- 
lished as quietly as it had been set up. Now the whole 


v4 
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terete 


aw. 


electric lighting plant, dilapidated engine-shed and all, wil J 


be cleared off, not soon to be replaced. 

Mr. W. H. Preece has been carrying on some experiments 
in street lighting at Wimbledon, with the object of finding 
the best and most economical means of lighting roadways by 
incandescent lamps. The result does not reflect much credit 
on the common-sense of the ubiquitous Post Office Elec- 
trician, for it has been stated that ‘‘ the most efficient 
« practical mode of distributing light for a main street like 
“that of Wimbledon appears to be 50-candle lamps fixed 
‘©20-feet high above the centre of the road at intervals of 
“100 feet apart.”” It may be supposed that, while the trial 
of lamps strung across the roadway in this fashion was going 
on, there did not happen to be a fire in the neighbourhood, 
or the transit of a fire escape through the main street might 
have resulted awkwardly for this particularly objectionable 
arrangement of ‘‘overhead wires.’ If this is the whole 
result of Mr. Preece’s labours, he might have spared lis 
pains ; for an injunction would certainly issue against any 
electric lighting company who might propose to permanently 
obstruct the highway by cross-wiring it at a height of 20 feet. 
Mr. Preece, as in professional duty bound, is an enthusiast 
in electric lighting; and his next lecture will probably he 
devoted to setting forth the advantages that might be derived 
from following his Wimbledon experiments. If so, it may be 
hoped that there will be some one present to raise this question 
of obstruction. 


THE MEETING OF THE NORTH BRITISH ASSOCIATION. 
Tue North British Association of Gas Managers—whos 
just claim to be the senior organization of the kind in. Great 
Britain is so stoutly upheld by Mr. M‘Gilchrist in ow 
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« Correspondence ” columns to-day—will hold their twenty- 
third annual meeting in Glasgow on the 24th and 25th 
inst., under the presidency of Mr. Frederick T. Linton, of 
the Edinburgh and Leith Gas Company. The programme 
for the meeting is a very good one, comprising seven papers 
on important and interesting matters connected with gas 
manufacture and utilization. Among these is a “ Further 
« Report of the Research and Investigation Committee on 
« Regenerator Furnaces for Retort-Settings,” which may 
contain desirable data bearing upon the dispute on this 
matter recently originated by Mr. Valon. The North British 
as managers always contrive to render their gatherings 
pleasant as well as instructive ; and the arrangements for the 
forthcoming meeting, in the hands of Mr. David Terrace, 
the painstaking Secretary, are quite equal to those of former 
ears, if, indeed, they do not surpass them. The North 
British gas managers are, of course, favoured by Nature in 
the matter of delightful recreation-grounds, which lie at their 
doors; but, more than this, they have the national spirit of 
hospitality and good-fellowship highly developed, as many of 
their Southern colleagues well know by pleasant experience. 
There is no doubt that the numbers who will meet in 
Glasgow on this coming occasion will have fresh and ample 
confirmation of this impression. 


THE PATENT OFFICE REPORT. 
Tur first report of the Comptroller-General of Patents, &c., 
under the new law has been issued, and furnish3s some inte- 
resting data for opinions respecting the working of the exist- 
ing Act. As might have been expected, the most striking 
fact of the report is the record of the sudden pressure thrown 
upon the Patent Office during the first month of the year, 
when cheap patents became available. The applications 
during January numbered 2499; whereas the previous 
average for the month was about 500. Not only was the 
number of applications increased fivefold, but the work on 
them was much heavier; for the provisional specifications 
were not merely pigeon-holed, as formerly, but were all 


' examined, in the terms of the Act, and in many instances 


amendments were introduced at the suggestion of the 
Examiners. During the four months covered by the report, 
as many as 2484 communications of this nature were made 
to applicants by the Examiners; the total number of applica- 
tions being 7060. Thus it would appear that, in the estima- 
tion of the Office, more than one-third of the specifications 
deposited needed comment of some kind, which, under the 
old rules, would have been lacking. The expectations of 
those who imagined that the new law would dispense with 
agents are not justified by the facts; for 72 per cent. of the 
applications still pass through the agents’ hands. Thus, in 
the great majority of instances the public have not availed 
themselves of the facilities placed at their disposal for 
obtaining protection at the cheapest possible rate. The 
preparations for the publication of an official illustrated 
journal of patented inventions are yet in progress. This 
has always been regarded as a difficult undertaking; and 
among other troubles is the fact that the descriptions 
supplied by inventors are generally unsatisfactory. Official 
descriptions will therefore be prepared for the journal; but 
it is to be supposed that the drawings will be furnished by 
patentees. On the whole, it is satisfactory to know that the 
new Act is working so smoothly, and that none of the dis- 
asters and deadlocks predicted by prophets of evil at the 
start have been justified by the facts. 


THE PARIS GAS COMPANY AGAIN VICTORIOUS. 


Ix a recent issue of the Journat it was stated that an attempt 
had been made by the Paris Municipality to reopen the inves- 
ugation into the affairs of the Paris Gas Company, on the 
ground that the Company had not supplied to the experts 
In the recently-closed inquiry a complete set of documents 
relating to their working. It appears that this attempt was 
made, as we should say, by way of motion in arrest of judg- 
ment; and it was taken notice of by the Council of Prefecture 
on the 4th inst. The Municipality demanded that the recent 
investigation should be declared null and void; and the 
Council have decided against the demand, on the ground that 
the absence of the documents in question does not invali- 

ite the report of the experts, since they were other- 
wise supplied with all the information that could have 

en obtained from the missing papers. As it has been 
already decided by the Council of State that the minute 
Points dealt with by the experts, and upon which they based 
their recommendation of a fractional reduction of price, are 


not those bases for a possible reduction contemplated by the 
treaty of 1870, it seems absurd to go back upon the same 
track; and this has been recognized by the Council of Pre- 
fecture, which has given judgment for the Company with 
costs. Thus it may be supposed that the last incident in the 
campaign between the Municipality and the Company has 
really closed; and we may look curiously for the next 
proceeding. Perhaps, after the passions excited by the recent 
litigation have calmed down, an acceptable “ transaction ” 
may be mooted between the parties. 





Water and Sanitary Affairs. 


Arter agitating parochial politicians for many months, and 
occupying the attention of Parliament for a few hours, the 
London Government Bill of Sir William Harcourt has been 
withdrawn. Something greater and grander has to be 
attended to in the meantime; and Imperial politics claim 
precedence over the reform of local authorities. The anni- 
hilation of the Water Companies is put off; the Corporation 
and the Metropolitan Board enjoy a brief respite ; aldermen 
survive ; and Mr. James Beal has to look away into the dim 
distance for the realization of his ideas. Regret that the 
conditional bargain with Sir Richard Cross for the purchase 
of the London water undertakings was not endorsed by Par- 
liament may now become keener than before. But London 
has its water supply, heat and drought notwithstanding ; and 
the water is confessedly much improved. It were well if 
things could be brought into a more settled state. There 
is a constant determination to attack the Companies, to 
harass them, and to represent them in the worst possible 
light. All this is very unwise, though it may seem to 
promise some advantage for a time. Politicians like Sir 
W. Harcourt make the most of every note of discontent with 
the existing order of things, and undertake to provide a 
panacea, but with very little knowledge of facts. Mr. Sclater- 
Booth gave the House of Commons the benefit of some 
common sense during the closing debate on the London 
Government Bill. They had been told that the supply of gas 
and water were the elementary purposes of municipal govern- 
ment. But he asked, Since when has this been so? Gas 
and water, he considered, had been provided “by the free 
“action of Private Companies.”’ Sir J. M‘Garel-Hogg was 
bold enough to tell the House that if facilities were given by 
Her Majesty’s Government, he would undertake next year 
either to get a better supply of water for the Metropolis, 
or to purchase the water-works. Mr. Gladstone, how- 
ever, declared that there could be no satisfactory dealing 
with the water supply until the existing Corporation had 
been extended to the whole Metropolis. As this may never 
come to pass, London would be in a very sorry plight if the 
Premier’s view of the water question were absolutely correct. 
But the Water Supply of the Metropolis, in all its enormous 
volume and immense elaboration, arose independently of the 
Local Authorities. 'The Companies have been controlled and 
regulated from without ; but the Metropolitan Water Supply 
—deserving of far more praise than it receives—has been 
produced and developed by the energy of the Companies them- 
selves. They may sometimes have acted under pressure from 
Parliament or public opinion ; but they have made progress, 
and at the present hour they show immense advance. 

The Thames is the occasion of discontent, both above and 
below the Metropolis. From Teddington down past Isleworth 
there is a complaint that the river is shrinking in its summer 
flow, and that very serious inconvenience is coming to pass. 
Not that all is dark; for even a parched-up river can lend 
itself to human enjoyment. Cricket has been played where 
barges have been wont to ride; and facetious notice-boards have 
been put up, describing what should be the centre of the stream 
as ‘eligible building land” to be let by the Conservators. 
Mr. Labouchere believes he is right in saying that, in the 
vicinity of Richmond, ‘ the level of the river has sunk several 
‘‘ feet in the last twenty years.”” From personal observation he 
is convinced that for at least ten years the level has been 
sinking; a foot being lost in the last twelve months. There 
is no doubt, despite the winter floods, that at low water in 
dry seasons the Thames above Richmond is getting shallower 
as time passeson. Hence the proposal for a lock and half- 
tidal weir at Isleworth. The Conservators object to such a 
remedy ; but a strong demand is rising for something to be 
done. As for the cause of this change, there can be no 








doubt that the stream has been affected by various engineering 
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operations within the Metropolitan boundary. It is further 
urged that London is drinking up the river; the Water 
Companies abstracting large and increasing quantities of 
water from the Thames above Teddington. But as engineering 
—in the shape of dredging below London Bridge, altering the 
Metropolitan bridges generally, and constructing the Embank- 
ments—has done much to hasten the descent of the waters 
from below Teddington weir, so the same art might be 
applied in such a way as to lessen the mischief. Judicious 
dredging where the water runs low ought to render 
service; and if this will not suffice, the best provision 
may be that of an additional weir or two. On the 
other side of the Metropolis there is once more an 
outcry as to the polluted state of the river, in consequence 
of the discharge from the main drainage outfalls. The hot 
weather has set the sewage in a ferment; and the lack of 
rain has caused a deficiency in the upland waters. In answer 
to questions in Parliament, Sir W. Harcourt has declared the 
state of the Thames near the outfalls to be ‘‘ most serious.” 
The Home Secretary evidently wishes London to understand 
that in his opinion it is altogether too bad for the Thames to be 
in such a condition, and it is entirely a result of the imperfect 
system which it was the object of his London Government Bill 
to rectify. Pending more sweeping measures, the Metropolitan 
Board are mixing chemicals with the sewage at the outfalls; 
and the Royal Commissioners who have been appointed to inves- 
tigate the subject have been steaming up and down the river 
between Rotherhithe and Greenhithe to see what is the real 
state of the case. To deodorize the whole of the London 
sewage is a formidable undertaking. But apparently this or 
something else will have to be accomplished ultimately ; and 
it is with regard to this question that light is now sought 
from Lord Bramwell and his colleagues. 
The occurrence of the unexpected was scarcely ever more 
marked than in the decision so suddenly announced last 
Wednesday by the Select Committee of the House of Com- 
mons on the Lower Thames Valley Main Sewerage Scheme. 
The success of the project, so far as the decision of the 
Committee was concerned, seemed almost assured. The 
tenth day of the inquiry had been reached, and the case of 
the rowing clubs as against the scheme had just been gone 
into, when Mr. Cresswell asked the Committee to fix a time 
when they would give their decision upon a point of law that 
had been raised as to whether they had power to order the 
insertion of a clause in the Provisional Order, so as to sever 
Heston and Isleworth from the Joint Board. On this the 
Committee deliberated in private for half an hour; after 
which the Chairman announced, to the astonishment of 
everybody, that a unanimous decision had been arrived at 
that the Provisional Order Bill be not passed. Mr. Michael 
reminded the Committee that there were two Provisional 
Orders. One extended the time during which the Joint 
Board should be exempted from penalties for polluting the 
Thames; and, as this Order was unopposed, Mr. Michael 
asked if the Committee were prepared to pass it. The reply 
given was that the Committee had decided to reject both the 
Orders. It was further announced that on Tuesday (to-day) 
the Committee would meet to draw up their report; and we 
need hardly say that the terms of this document are awaited 
with great interest by all parties. At the close of last week a 
rumour gained currency that the Committee had begun to 
relent with regard to the unopposed Order, and were disposed 
to recommend that an extension of time should be granted. 
It will be of moment to know on what grounds the present 
scheme has been so relentlessly thrown overboard. It is 
suggested that, in the opinion of the Committee, Heston and 
Isleworth are treated unfairly by the scheme, and are made to 
bear an undue portion of the financial burden. Unless the 
Committee alter their decision as to an extension of time, the 
Thames Valley Board will cease to exist at Michaelmas, after 
spending something like £50,000 in vain. By the Committee’s 
action, not only has the Thames Valley Board suffered defeat, 
but the Local Government Board also. The majesty of the 
law is likewise compromised ; impossible penalties being pre- 
scribed for the offence—at present inevitable—of sending the 
raw sewage of the district into the Thames. The fear of 
cholera is also imported into the question. Mr. Labouchere 
declares that the population between Putney and Teddington 
are in danger of being decimated, should the pestilence once 
get amongst them. Yesterday Sir T. Nelson had a letter in 
The Times, echoing this alarm, and urging that, although the 
days of the present session are fast ebbing away, they ought 
not to conclude without Parliament applying a remedy, “ if 
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THE PLATINUM UNIT OF LIGHT. 

Exact particulars of the platinum standard unit of light, as devised 
and perfected by M. Violle, of Lyons, have recently been published 
in several French scientific journals, and the standard itself has 
been exhibited before the French association of gas managers. 
Thus we are in possession of suflicient information to warrant the 
formation of an opinion on the advantages offered by the new 
standard, independently of the recommendation of the author. 
The most complete account of the standard, and of the considera- 
tions that led to its adoption by the International Congress of 
Electricians, will be found in a pamphlet entitled, ‘‘ Note sur les 
Experiences effectuées pour la Détermination de l’Etalon absolu 
de Lumiere, par Mons. J. Violle,” printed in Paris by Gauthier- 
Villars. In this pamphlet the author recapitulates the story of 
his preliminary experiments with silver, which led him to believe 
that platinum, at the point of fusion, would emit a perfectly con- 
stant and invariable light ; and the experiments, with their results, 
are fully detailed. The first point to be settled was whether a 





‘‘ human health and life be of any value.” 


molten metal always shows the same intrinsic brilliancy when in 
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GAS AND WATER COMPANIES IN THE MONEY MARK?) Wher 
OPERATIONS in gas stocks have been very limited, and there js Violle 0 
very much change to note. Gaslight ‘ A,” however, made 8 poy the mcé 
advance to 209-214, the highest figure we have recorded ; and the of melt 
10 per cent. preferentials of the same Company moved up, as usy latinw 
at this time of year, when they contain a substantial accretion y of ~~ 
dividend. Continental Unions recovered the } that they lost th, times 
weeks ago; and Oriental has improved to a good price. richer 

A dead calm is in the Water Market; not a stock Moving author- 
Apparently the fate of the London Government Bill is viewed 4, fame PY 1 7 
matter too remote to have any influence on the prospects of th recau 
Companies, or it had been already discounted. obtain 

Looking back to compare the position of gas and water stocks, bodies 
the end of the first half of 1884 with that in which the opening , above | 
the year found them, it is satisfactory to note that gas stoc face ol 
generally show a decided advance. The three Metropolity a 
Companies exhibit this feature to a limited extent necessarily. a | 
their good prices of six months ago not being susceptible of ay ise il 
great increase. ‘The Continental Companies (especially Contineny Ina 
Union) make a good appearance; and the Oriental Companiy irrepr’ 
follow suit. In the Water Market, comparison does not yield y wor 
satisfactory a result, as the following table will show :— me Cl 

Middle Price, Middle Price, Bt.- 

Dec. 81, 1883. June 30, 1884, ecrease, of the 
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East London 1894 1764 13 Tn 
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Lambeth, 10 per cent . 1864 1764 ra 10 deter! 
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From the foregoing it will be seen that Grand Junction (whic | radia 

was exceptionally depressed at the earlier date by the Dobbs deci. indis 

sion) is an exception to the ruling depression; and it must also effect 

noted that the Companies’ debenture stocks rose during the hal nit 

year, instead of falling. metr 

The markets closed at the end of the week as follows :— the ¢ 
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30,000) ,, ” 5 Do. F,5p.c. Prf, | 100 |108—113] .. |4 8 5 whi 
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the act of solidifying ; and this fundamental question is answered 
afirmatively, for all practical variations in the amount of material 
and speed of solidification. ae ; 

When beginning his study of the radiations from platinum, M. 
jiolle observed the quality and intensity of the light emitted from 
the incandescent metal at various temperatures, ranging from that 
of melted silver, 954° C. ; gold, 1045° c.: palladium, 1500° C.; and 

Jatinum, 1775° C. These experiments showed in the radiation 
of platinum at the melting point an intrinsic brilliancy about ten 
times higher than that of the Carcel lamp; the light being also 
richer in violet rays. To realize the condition set out by the 
quthor—that the absolute unit of light is the radiation emitted 
by 1 square centimétre of the surface of melting platinum—certain 
recautions must necessarily be taken. The first condition is to 
obtain the platinum perfectly pure; for the presence of foreign 
podies not only alters the temperature of fusion, but also (and 
above all) a trace of an oxidizable metal causes a veil over the sur- 
face of the molten bath which compromises the measurement. 
Happily this indispensable purity is not difficult to obtain, and is 
easily preserved ; for the metal, by the process of fusion, purifies 
itself from anything that may get into it in the course of usage. 

In all his experiments, M. Violle had at his disposal platinum of 

irreproachable purity, supplied by the firm of Johnson and Matthey. 

Lime being as yet the only substance in which platinum may be 

melted, the author exclusively employed the apparatus of MM. 

St.-Claire Deville and Debray. With pure platinum the surface 

of the molten bath always presents a perfectly clean and brilliant 

appearance. | . ‘ ane ; 

In order to limit the illuminating surface, a diaphragm was used, 
consisting of a hollow screen of platinum, pierced with a hole of the 
determined size, and kept cool by a current of water in the interior. 
The diaphragm was carefully blackened, in order to prevent radia- 
tion. With the same object the crucible was filled to the brim, and 
only sufficient space left under the cover for the passage of the 
gases from the blowpipe. A system of screens, to prevent all 
radiation except that issuing through the hole in the diaphragm, is 
indispensable. The metal being thoroughly melted (which may be 
effected with perfect ease), the cover of the crucible is half removed, 
and the diaphragm already described placed in position. The photo- 
metrical measurement being taken at the moment of solidification, 
the operation is thus conducted :—The gas is turned off and the 
metal allowed to cool freely, when the luminous intensity dimi- 
nishes—at first rapidly, then more and more slowly, becoming at 
last stationary, to begin some minutes later, and after a lightening 
up, anew diminution. It is possible, by keeping up a small flow 
of gas, to prolong the period of solidification without sensibly 
altering the amount of light emitted. The former method has, 
however, appeared easier to those who have repeated M. Violle’s 
experiments ; for, after two or three trials, the operator, without 
looking at the platinum, learns perfectly when to stop the photo- 
metrical measurements. 

In order to determine the value of the platinum standard in 
comparison with the Carcel lamp, two methods were tried: (1) 
By comparison with direct radiation from the platinum at an 
angle of 45°; (2) By comparison with the radiation emitted 
nominally by the platinum, and reflected horizontally on a mirror 
at 45°. In the first case a photometer of the Rumford type, in 
which the lights to be tested fall upon equal halves of a trans- 
lucent screen, was used with a lamp described as giving, with a 

consumption of 42 grammes of oil hourly, a light of 0°791 nominal 
Carcel. The mean of two experiments showed the value of the 


Careel to be By comparing the Carcel lamp with the light 


2-118" 
emitted nominally by the platinum, and reflected from a mirror at 


45°, the value of the Carcel was shown to be in one series of 


- 1 
; 1 2°079 
experiments, and 077 in another. 

The annexed illustration shows the arrangement of the standard, 
as placed for comparison with the Carcel lamp. In this figure, F 


is the furnace containing the lime crucible with the cover slipped 





half way back, to permit of access to the molten surface. The 
oxy-hydrogen blowpipe is shown at O H; D is the diaphragm re- 
eelving a cooling current of water by A’, A; and the path of the 
luminous rays is indicated by the dotted line. 





The whole arrange- | 


ment of the fused platinum is shielded within a cover, indicated 
by the thin outer black line, to prevent stray radiations from reach- 
ing the screen. The rays thus reach the screen P, where they fall 
at an angle of 45° upon half of the translucent diaphragm, the 
other half being lighted by the standard lamp L, which can be 
moved by the endless screw V, V’, in order to equalize the lights 
from the two sources. It is somewhat remarkable that M. Violle, 
in making this arrangement, did not perceive the injustice he was 
doing to the light which fell at an angle—a consideration explained 
by Mr. Dibdin in his recent paper (see ante, p. 60). The photo- 
meter used in this case is of a type constructed by MM. Sautter 
and Lemonnier for the French lighthouse service. 

A special series of experiments was conducted with the ap- 
paratus devised by M. Deleuil for testing the Paris gas; and the 
tests were made under the supervision of M. Leblanc, the Official 
Gas Examiner of the City of Paris. The manipulation of the 
lamp and the photometrical readings were confided to one of 
M. Leblane’s assistants; while M. Violle was free to look after 
the platinum. The mean result was to ascribe a value of _— 


to the Carcel. Taking the seven series of determinations, the 


proportion between the new unit and the Carcel is a which 


must be conceded to be a very close measurement. If the size of 
the Carcel flame is assumed to be 35 mm. high by 15 mm. wide, 
an equal surface of molten platinum will give the light of 10°92 
Carcels. The intrinsic brilliancy of the new standard is, therefore, 
nearly 11 times that of the Carcel lamp. 

M. Violle then proceeds to describe his experiments with electric 
lamps; expressing his obligations to M. Monnier for having placed 
at his disposal the laboratory of the Society for the study of elec- 
tricity, and otherwise helping him. M. Violle does not, however, 
give any results of his testing arc lamps or electric candles ; merely 
stating that his object was not to determine the intensity of these 
lamps, but to study the practical value of the new standard, which 
he says was completely satisfactory. It is difficult to avoid enter- 
taining the suspicion that M. Violle is not quite candid in this 
respect. Surely, he might have given some numerical result, if 
only to show that tests were actually made—a point which is 
rendered more doubtful by what follows. The author says: “I 
will enter, on the contrary, into some details of the experiments 
with the incandescent lamps, the constancy and colour of which 
render comparison with my standard very easy and sure.’’ This 
observation is highly suggestive; and it goes a long way to confirm 
the suspicion that, what with a varying are light on the one hand, 
and a standard only available for a very short time on the other, 
anything like photometrical work must have been impossible. 

After having perused M. Violle’s descriptions with the greatest 
attention, and duly weighed all the claims he has advanced, it is 
impossible to avoid the conclusion that the platinum standard is 
only a philosophic toy. Everybody who has seen it says it is far 
too complicated and costly for use anywhere but in a first-class 
laboratory; and M. Leblanc, who, as a practical photometrist, 
assisted M. Violle in one of his most important experiments, took 
the opportunity, when the arrangement was recently exhibited to 
the French gas managers, of vigorously upholding the Carcel lamp. 
It will also strike many people, on reading M. Violle’s testimony 
respecting the uniformity of his determinations of the proportionate 
value of the new unit and the Carcel lamp, that the credit is as 
much due to the one as to the other. Nay, more; for if the Carcel 
is found again and again to be the same fractional value in com- 
parison with the molten platinum, what do we want the latter for ? 
The Carcelischeap, steady, and practical; the platinum bath is costly, 
transient, and troublesome. An operator with the latter, according 
to M. Violle’s own confession, must exercise judgment as to when and 
for how long his standard is to be used. It does not remain in this 
condition longer than two or three minutes, during which time all 
the observations must be made in trepidation for the instant when 
the momentary brightening up, due to complete solidification of 
the bath, is to be immediately followed by the rapid dulness of 
cooling in the solid form. Remembering these facts, it becomes 
astonishing that any body of practical men could be found to 
endorse the declaration of the author that “ platinum at the melt- 
ing point fulfils all the conditions that can be required of a standard 
of light.” From a practical standpoint, it scarcely fulfils one of the 
conditions required by a photometrist. It has been adopted by a 
body calling themselves the International Congress of Electricians ; 
but it would be safe to predict that not a dozen photometers will 
ever be fitted with standards on this system, and that it will not be 
heard of after a year or two. 

The universally acceptable standard of light is, in truth, still to 
seek. The demand does not create the supply in this case; and, 
common as is the phenomenon of light, it almost looks as though 
its measurement by a simple, intelligible, unvarying standard is 
practically unattainable. The gas manufacturer may provide 
himself with a Methven screen, and rest satisfied that he has 
something that will not vary, hour after hour, whatever may be 
the variations of the light he is examining. This measure of con- 
solation we owe to the labours of The Gas Institute Committee. 
It is hopeless, however, to expect that physicists, electricians, or 
astronomers will provide themselves with Methven slits, and rest 
contented therewith. The same measufes of time and dimension 
satisfy all; but there is no 2-foot rule for light. Some (as 
M. Violle) go out of their way to propound units of measurement 
that can never be used, and are therefore lower in the scale of 
utility than the much-abused candle. If the candle in England, 
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or the Carcel lamp in France, are dispossessed from their statutory 
place, it will certainly not be by any fantastic momentary standard 
such as that of M. Violle, even though all interests may be unable 
to agree upon the Methven or some other arrangement based upon 
the measurement (say) of gas by itself. It is a difficult subject ; 
and the more it is examined the more difficult it becomes. 





THE PRODUCTION OF AMMONIA FROM COAL. 
ConcLuDING ARTICLE. 
ANOTHER paper of great practical importance in regard to this 
subject was that by Mr. George Beilby.** It appears that Mr. 
Beilby investigated the distribution of nitrogen in the carbonization 
of bituminous shales between the years 1871 and 1873. Operating 
on a shale containing initially 0°7 per cent. of nitrogen, and calling 
this 100, the distribution (expressed as a percentage) was found to 
be as follows :— 
Ammonia in the watery distillate 
* in the oil as alkaloidal tars . 
“ in the residue or coke. 5 gs a 
Mr. Beilby thus, working on shale, demonstrated many years 
back what Professor Foster has recently shown for the analogous 
material coal—viz., that the greater part of the original nitrogen 
remains in the coke. Naturally, to au enterprising manufacturer, 
this discovery was not neglected; and, in 1873, Mr. Beilby, in 
conjunction with Mr. Young, increased the yield of ammonia from 
the shale retorts by the passage of steam during the process of 
distillation. In 1881 the coke itself was treated with steam at a 
high temperature, and the effect was to burn off the fixed carbon ; 
= net result with regard to the distribution of nitrogen being as 
‘ollows :— 


eS5 
ono 


Nitrogen in the watery distillate as ammonia 74°3 
a in the oil as alkaloidal tars : 20°4 
i in the residue orcoke. ... . 4°9 


In 1882 the important discovery was made that air might be 
mixed with the steam used for burning off the nitrogenous 
carbon, without seriously reducing the yield of ammonia, and with 
the advantage of an addition of 10 per cent. to the yield of oil, and 
25 per cent. to the amount of solid paraffin. This method of treat- 
ment was subsequently carried out with success on a practical scale. 
By so proportioning the steam and the air that 50 per cent. of the 
carbon is consumed by the former and 50 per cent. by the latter, 
from 60 to 70 per cent. of the total nitrogen was obtained as 
ammonia, or equal to 90 to 125 Ibs. of sulphate per ton. 

One important question bearing on the production of ammonia 
from coal is the effect of temperature. We are still ignorant as to 
the particular temperature most favourable to ammonia production ; 
but a recent investigation has been made on the question of the 
effect of temperature in decomposing ready-formed ammonia into 
its constituent elements. It is more than probable that such 
decomposition continually takes place in the ordinary process of 
gas manufacture; and the experiments which have been made on 
the subject by Messrs. Ramsay and Young,}+ have therefore an 
important practical bearing. The results obtained are curious, and 
in some points somewhat unexpected. The authors experimented 
by passing pure ammonia gas over various materials at different 
temperatures, and came to the following conclusions :— 

1. That the temperature at which ammonia begins to decompose 

under favourable conditions is a little below 500° C. 
2. That the nature and extent of the heated surface has an 
enormous influence on the rate of decomposition. 
3. That, ceteris paribus, the amount of decomposition depends 
on the rate of the passage of the gas over the heated surface ; 
or, in other words, on the time of exposure to heat. 
Referring to the actual details of the experiments, it was found 
that decomposition was active, under favourable conditions, at 
between 700° and 800° C. Between these temperatures the 
passage of the ammonia gas through a plain glass tube only 
decomposed 0°24 per cent. of the gas; and when the tube was 
filled with fragments of broken hard glass, to increase the area 
of the heated surface, 1°72 per cent. suffered decomposition. 
Passage of the gas through a plain iron tube effected entire 
decomposition. Broken porcelain in an iron tube also caused 
complete decomposition; and, in a porcelain tube, decomposed a 
maximum of 69°5 per cent. Strips of ignited asbestos cardboard 
in a glass tube also entirely decomposed ammonia gas at 780° C. 

Temperature has a very marked effect, as was well shown by 
the first series of experiments with the porcelain tube filled with 
fragments of broken porcelain. Between 500° and 520° C., 1°575 
per cent. of the gas was decomposed ; the effect steadily increasing 
with the temperature. The respective temperatures and amounts 
were as follows :— 


600° to 620° . 18°28 per cent. 
620° to 680° . 25°58 «4, 
680° to 690° . 85:00 i, 
690° to 810° . 4870, 
810° to 830° 69°50 ti, 


At the same time the amount of decomposition at any particular 
temperature varied the moment the conditions were altered; 
being affected mostly by velocity and the character and nature of 
the heated surface. For instance, glass and copper have scarcely 
any action ; while porcelain, iron, and asbestos are very active. 

It will not be necessary to quote other papers, of more or less 
importance, bearing on this subject, with the single exception of a 








* See Journat, Vol. XLIIL,, p. 1001. 
Ammonia by Heat.” Transactions of the 


+ “On the Decomposition o 


recent communication by Mr. Watson Smith.* Mr. Smith fing 
that in ordinary gas coke there is 1°375 per cent. of nitrogen; i, 
beehive metallurgical coke, 0°511 per cent.; and in the meta, 
lurgical coke from the Simon-Carvés coke-ovens, 0°384 per cen, 
The value of these figures for our present purpose is somewhy 
diminished by the fact that the original percentage of nitr 

present in the coals from which the respective cokes were prepara 
is not given. The results, however, illustrate that the higher ty 
temperature at which the coke is produced, the less is the quay, 
tity of residual nitrogen. The most important part, however, ¢ 
Mr. Smith’s paper is the statement of the results of his dete. 
mination of nitrogen in tar, as it supplies the remaining ]iy; 
of the chain in considering the question of nitrogen distribution, 
and this is not given in Professor Foster’s paper. The mean oj 
the experiments gave 1-667 per cent. of nitrogen present in ordinary 
coal tar; so that we can now show for the first time a compar. 
tively complete record of the distribution of nitrogen in th 
destructive distillation of coal, by coupling together the figure 
obtained by Professor Foster with those recently obtained by Mr, 
Watson Smith. It is true that the coal from which Mr. Smit) 
obtained the specimen of tar he examined may not have containg) 
the same amount of original nitrogen as that examined by Professo, 
Foster; but this would not probably make a serious difference jy 
the calculation. At least it will be useful to give the figures, even 
if the original basis has to be somewhat assumed. It will be 
remembered that Professor Foster found that 14°5 per cent. of the 
total nitrogen was obtained as ammonia, 1°56 as cyanides, anj 
48°68 was left in the coke; and he then assumed that the remain. 
ing 35°26 per cent. was present in coal gas in the elementary 
condition. If we now deduct from this residual 35°26 per cent. of 
nitrogen, the proportion found by Mr. Watson Smith in the tar, we 
shall have the following result ; taking the original nitrogen in the coal 
at the figure given by Professor Foster (viz., 1°73 per cent.), and 
assuming the tar at 10 gallons to the ton, weighing 120 lbs. :— 

Nitrogen evolved as ammonia 14°50 per cent. 
- evolved ascyanogen . .... 156 ,, 


” in the tar. 510 ~—=Cé,, 

ae inthegas .. . 30°16, 

Residual nitrogen in the coke 48°68 ,, 
100°00 


It will thus be seen that the percentage proportion of nitrogen in 
the tar is a very appreciable quantity. 

It now remains to give a brief analysis from the accumulating 
mass of experimental results, with a view of ascertaining what are 
the practical bearings on the gas industry, and in what direction we 
must look for the accomplishment of that important desideratum, 
obtaining a larger yield of the nitrogen of the coal as ammonia in 
such a manner as to be commercially profitable. It has been 
shown that the residual nitrogen of coke can be obtained in the 
form of ammonia in several ways—viz., (1) by the manufacture of 
water gas; (2) by the manufacture of generator gas—by steam and 
air combined; and (3) by the passage of hydrogen, either pure or 
diluted, over the heated coke. Of the three methods, Nos. 1 and? 
involve the preparation and subsequent disposal of large volumes 
of non-luminous gas only available for heating purposes; and, if 
manufactured for sale, involving a large expense already pointed 
out—viz., a dual system of mains. There are, however, special 
views of the question to which, we believe, attention has not yet 
been fully directed. Is it not possible to gasify the proportion of 
the coke now principally used as fuel, and extract the produced 
ammonia previously to using the gas for heating furnaces on 
the regenerator system of gaseous firing? It is true that the 
inflammable gas could not be employed in the heated condition 
direct from the retorts or generators. But the loss of heat could not 
be large in proportion to the gain of ammonia; and the gases, after 
cooling to eliminate the ammonia, could be re-heated by the waste 
gases from the retort-flues. Let us see what the gain in ammonia 
would really amount to. Taking the quantity of coke produced at 
75 per cent. of the raw coal, and assuming that 25 per cent. of 
the produced coke is consumed under the retort furnaces, every 
100 tons of coal thus used require 18°7 tons of coke to be con- 
sumed in order to maintain the heat necessary for the manufac- 
ture of the gas in the ordinary way. Now, let us suppose that 
these 18°7 tons of coke, instead of being consumed in the solid 
condition under the furnaces, were gasified; the produced gas being 
used for obtaining the necessary heat. Messrs. Young and Beilby 
have shown that by this gasification (using steam and air) from 60 
to 70 per cent. of the total nitrogen may be obtained as ammonia; 
but it will be more convenient, for purposes of calculation, to take 
Professor Foster’s result of 90 Ibs. of sulphate of ammonia per ton 
of coke treated. On the 18°7 tons this equals 1683lbs. This 
amount would be the increased yield of ammonia obtainable by 
gasifying the fuel before using it, in place of employing it in the 
solid condition. Every 100 tons of coal treated in the ordinary 
way (taking 14 per cent. of the nitrogen as being obtainable in the 
form of ammonia) would yield 2106lbs. As 1683 lbs. in addition 
could be obtained by gasifying the coke used as fuel, the gain in 
ammonia production by this plan would amount to nearly 80 per 
cent.; and this would be realized without reducing the sale of 
coke, or undertaking the sale of special heating gas. With 
regard to the method of gasification to be employed, we are 
inclined to favour the use of a mixture of steam and air as 
being the best, as the fuel can then be gasified in a proper 











* “On the Behaviour of the Nitrogen of Coal during Destructive Distil- 
lation, and a Comparison of the Amounts of Nitrogen in the Cokes of 
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erator without the use of external heat; whereas, in the manu- 
facture of genuine water gas, externally-heated generators are 
absolutely necessary. Turning from these proposals (dealing with 
methods Nos. 1 and 2) to plan No. 8—viz., the production of 
ammonia from coke by passing diluted hydrogen over the heated 
coke—it may not be long before some practical trial is made as to 
the effect of passing water or generator gas over coke for a limited 
period, and utilizing the produced ammonia. This much is certain, 
that with the production of ammonia from shale, from coke-ovens, 
and even from blast-furnaces, and with the further production that 
must, sooner or later, ensue and is even now partially accom- 
lished, from the utilization of the residual nitrogen by the treat- 
ment of coke, the price of ammonia salts will probably never reach 
the high figure at which they were quoted some few years back. 
Gas-works are, in fact, no longer the main sources of ammonia; 
and if gas companies wish to recoup themselves for the loss 
ensuing from a diminished price of ammonia salts, the only plan 
will be to look out for the best scheme for increasing their produc- 
tion of ammonia by utilizing, if only partially, the vast stores of 
nitrogen at present locked up in their coke. 


gen! 


SOCIETY OF CHEMICAL INDUSTRY. 

Tae Fourth Annual Meeting of this Society was held at Newcastle- 
on-Tyne, on Wednesday, Thursday, and Friday of last week. The 
proceedings comprised the usual business meeting—including an 
address from the President for the present year, Mr. W. Weldon, 
F.R.S.—which was held on Wednesday morning in the lecture 
theatre of the Literary and Philosophical Society; the annual 
dinner on the evening of that day, in the banqueting hall, Jesmond 
Dene; and on Thursday evening a conversazione in the Assembly 
Rooms. The remainder of the time was filled up by a previously 
arranged programme of visits to chemical works of interest in the 
neighbourhood. The Society has followed its usual plan of not 
having any papers read at the annual meeting; leaving these to 
the meetings of the Local Sections. This plan is commendable, 
seeing that the members of a Society covering so large a number 
of different processes, are likely to derive more useful information 
from looking round well-conducted works, than from listening to 
discussions which may possibly be entirely devoid of interest to 
the majority of the meeting. In The Gas Institute, where all the 
members are directly concerned in the papers read (seeing that 
they all bear on the industry in which everyone is interested), 
this does not apply; but with the Society of Chemical Industry, it 
is easy to see, for example, that a paper and discussion on “ Arti- 
ficial Manures’’ may be interesting only to those actually engaged 
in this branch of manufacture. For this reason it is wise, as 
already remarked, to leave the papers and discussions to the Local 
Sections, which are usually bound together, so to speak, by the 
prevalence of particular classes of manufacture peculiar to each 
Section. Still there is much to be learnt by gas engineers from 
visits to chemical works; and The Gas Institute might with 
advantage follow the precedent set by the Society of Chemical 
Industry to the extent of visiting works of special interest or 
importance in the neighbourhood of their place of meeting, as 
opportunity offers, to a greater extent than has hitherto been done. 
In the neighbourhood of Manchester, for instance, where its next 
meeting is to be held, at least one whole day might advantageously 
be spent in this way. 

The proceedings of the business meeting commenced by a kindly 
reception from the Mayor (Dr. H. W. Newton) and the Sheriff 
(Mr. T. Nelson), who retired after their courtesy had been suitably 
acknowledged. The usual preliminary business having been gone 
through, the Treasurer’s accounts were presented. These com- 
prised the accounts for the year 1883; also an interim statement 
for the first half of 1884. The accounts were highly satisfactory, 
the balance of cash in hand having been increased from £694 on 
Jan. 1, 1883, to £930 on Dec. 81; while on June 30, 1884, it had 
reached the highly satisfactory figure of £1379. This is illustrative 
of the progress made by the Society ; further evidence of which is 
furnished by the report of the Council, which commences by giving 
the numbers of the members on the books at each of the four 
annual meetings. At the first meeting in 1881 there were 297 
members; in 1882 there were 1140; in 1883, 1390; and at pre- 
sent there are 1809. The loss by death of four members of the 
Society who were well known in the scientific world—viz., Sir W. 
Siemens, Dr. Angus Smith, Mr. Peter Spence, and Mr. Cromwell 
Varley—was alluded to in appropriate terms. Two new Local 
Sections—Birmingham and Glasgow—have been established during 
the year, making a total of six; and, as instancing the work that has 
been done at the meetings of these Local Sections, it is mentioned 
that the total number of papers read during the year was 68. The 
increase in the number of Sections has necessarily increased the 
size, and consequently the cost, of the Society’s Jowrnal, which is 
supplied free to the members each month. The report concludes 
by noticing some proposed alterations in the bye-laws, brought 
forward with a view to extending the subjects that may be dis- 
cussed by the Society, and also a few verbal recommendations. A 
resolution also embracing some further slight alterations was subse- 
quently submitted to the meeting and carried unanimously. The 
President-Elect is Dr. Perkin, whose useful labours in connection 
with coal tar are well known to our readers; and gas engineers 
will be pleased to learn that Dr. Perkin’s abilities have been recog- 
nized by an additional distinction to those he has already received. 
It was decided that the next annual meeting should be held in 
London. The usual votes of thanks terminated the meeting. 





The President’s address (which, as usual, was delivered after the 
reading of the Council’s report) consisted most appropriately of a 
review of the present state of the soda industry, of which important 
manufacture Newcastle is the centre in thiscountry. His remarks 
were chiefly devoted to a consideration of the prospects of the 
Leblanc process, and the effects of the ammonia-soda process upon 
it. Referring to a previous paper on the same subject read by 
him before the London Section of the Society some 18 months 
since, he said that in the meantime the ammonia-soda process had 
continued to increase, while the Leblanc process was diminishing. 
From this and other remarks, one may infer that a considerable 
and continually increasing demand may be expected for ammonia 
for this purpose. A new process which has attained some prac- 
tical success, if adopted for the manufacture of the whole of the 
soda at present sent into the market, would use up more than all 
the ammonia produced at the gas-works in the United Kingdom. 
While the Silom process possesses some advantages as com- 
pared with its rival, it is 70 per cent. more costly ; and Mr. Weldon 
expressed the opinion that it had served its time. One advan- 
tage it possesses is that it is also a source of hydrochloric acid ; 
but this advantage is diminishing in importance, as other sources 
of chlorine (the chief value of hydrochloric acid being as a source 
of chlorine for the manufacture of bleaching powder) are being 
discovered. Several recently discovered processes for this purpose, 
which had attained a greater or less degree of practical success, 
were then described in detail. Mr. Weldon is specially gifted as 
a ‘paper reader; ’’ and the manner in which he was able to sustain 
the interest of his audience while he dealt exhaustively with matters 
consisting chiefly of dry statistics was simply marvellous. Although 
his remarks occupied more than an hour in delivery, the attention 
of the large audience was fully maintained to the last word. He 
was so happy in arranging his materials in a clear and readily under- 
standable way, that there is much truth in a remark subsequently 
made by Mr. I. Lowthian Bell, to the effect that Mr. Weldon 
would probably be very successful in instructing students, if cir- 
cumstances had permitted his taking a professorship. 

There is one other matter of interest to gas engineers that was 
touched upon by the President in the course of his address, and 
that is Claus’s process for the recovery of sulphur in the solid form. 
It is well known that this has been tried, with some degree of 
success, at the South Metropolitan Gas-Works, for the utilization 
of the sulphur in spent oxide; and it appears, from Mr. Weldon’s 
remarks, that it has been applied with equal success to the utiliza- 
tion of “‘ alkali waste ’’—a material which consists chiefly of sul- 
phide of calcium, and for which no use has yet been found. 
Already the lime has been obtained from this waste in the form of 
the hydrate, although it is in the crystalline state, which is not so 
chemically active as the ordinary, and therefore might not be suit- 
able for the purification of gas. But there seems to be ground for 
hoping that the Claus process may eventually prove successful, not 
merely in utilizing the sulphur contained in spent oxide, but also 
that in spent lime, which at present is entirely wasted. 

One visit paid was to the works of Sir W. G. Armstrong, Mitchell, 
and Co., at Elswick. Some idea of the magnitude of these works 
may be conveyed by mentioning that they have a river frontage of 
13 miles. Being spread out along the river bank, excellent facili- 
ties are thus secured both for loading and unloading all kinds of 
materials or finished articles. These premises are lighted by means 
of gas, which is manufactured at a private gas-works on the spot. 
At this vast establishment the whole process of making castings, 
from the smelting of the ore to the turning out of the finished 
casting, is seen; also the manufacture of cannon and ammunition, 
and every kind of machinery for working wrought iron, including 
steam hammers, lathes, slotting and planing machines, &c. 
band-saw, with which a piece of plate iron } inch in thickness 
was being cut as easily as a fret-saw cuts thin wood, attracted a 
great deal of attention. Much interest was excited by the numerous 
power engines of different sizes that were to be seen in different 
parts of the works; and the varied applications of hydraulic 
power, for unloading barges and other purposes, came in for a fair 
share of attention. 

At the works of Messrs. Locke, Blackett, and Co. the visitors had 
an opportunity of witnessing the manufacture of sheet lead, lead 
tubing, red lead, and white lead. The sheet lead is — by 

ouring melted lead on a flat iron plate, and afterwards rolling it 

etween iron rollers. In the production of lead tube, the lead is 
contained in a cylindrical vessel heated to a degree sufficient to 
soften, but not to melt it. A piston propelled by hydraulic power 
forces the softened lead through an orifice the size of the pipe 
desired, in which is fitted concentrically a mandrel, or cylindrical 
core, the size of the interior of the pipe. The pipe, as formed, is 
passed over a pulley; and a coil of the desired weight is wound off 
on a windlass. ‘‘ Compo” gas tubing is made in a similar manner. 
To make red lead, the metal is melted in a shallow layer in a 
reverberatory furnace, by the products of combustion from a coal 
furnace passing over its surface; being thus gradually oxidized and 
converted into litharge. It is then extracted, and well ground and 
lixiviated with water. After this it is again exposed in a furnace 
similar to the first, when the litharge takes up more oxygen, and 
is converted into red lead. After another grinding and lixiviation, 
and drying by exposure to heat, it is ready for use. The menu- 
facture of white lead is rather more complicated. Litharge is 
ground and well washed in water until it is converted into an 
impalpable paste. A certain proportion of common salt is then 
mixed with it, which has the effect of precipitating an insoluble 
chloride of lead. This is allowed to settle, and is then treated 
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with carbonic acid gas, which is supplied by means of a lime- 
kiln. This secures the formation of white lead, which consists 
of a mixture of oxide and carbonate of lead. It is well washed, 
in order to remove all traces of soda, chlorine, &c.; and the 
white lead is then dried for use. The process for extracting 
silver from lead was also to be seen. For this purpose zinc is 
added to the lead when in a melted state, and it forms an alloy with 
the silver, which is less fusible than the lead, and at the same time 
lighter in specific gravity. Taking advantage of this principle, by 
means of a progressive process, passing the less fusible portions 
forward from one pan to another, an alloy of zinc and silver, con- 
taining but a small proportion of lead, is ultimately obtained. This 
is cast into hollow cylinders, and submitted to a blowpipe heat in 
peculiarly constructed furnaces, which has the effect of volatilizing 
the principal proportion of the zine and lead, leaving the silver in 
a comparatively pure state. Another process of manufacturing 
litharge was also in operation, consisting of blowing steam into 
contact with melted lead. The litharge yielded by this process is 
in a peculiar crystalline condition, well suited for the manufacture 
of white lead as above described. 

The Leblanc process of manufacturing soda was to be seen at the 
works of the Newcastle Chemical Company, which have been in 
operation 50 years, and are so e..tensive as to cover more than 60 
acres of ground. Some idea of the magnitude of the operations 
of this Company is conveyed by the fact that they manufacture 
upwards of 60,000 tons of products per annum, comprising soda 
ash, soda crystals, refined soda, and bleaching powder. A large 
number of auxiliary processes are included, such as repairing- 
shops, fire-brick works, gas-works, and a very extensive cooperage 
capable of turning out 1000 casks per day. Several of Wilson’s 
gas producers have been erected at these works, and yield satisfac- 
factory results. The following is an outline of the processes 
carried on :—Sulphuric acid is produced from pyrites smalls (which 
contain about 50 per cent. of sulphur) in the usual lead chambers. 
The sulphuric acid is used for decomposing common salt; thus 
producing hydrochloric acid and sulphate of soda. The latter is 
mixed with a proportion of limestone and small coal, and fluxed 
into a uniform mass in large revolving cylinders; thus producing 
‘*black ash.” The liquor obtained by lixiviation of this black ash 
with water‘is a solution of carbonate of soda, which is obtained in 
the dry form by evaporation. This is further refined by re- 
solution, and allowing all soluble impurities to settle out; and the 
refined liquor when evaporated yields ordinary washing soda. The 
hydrochloric acid is collected by passing the gas into towers 
supplied with water, similar to gas-works scrubbers, and packed 
with brickbats. It is used for the manufacture of chloride of 
lime (bleaching powder). 

Many interesting processes were to be seen at Palmer’s ship- 
building andiron works. There was a series of four large smelting 
furnaces for the production of pig iron from iron ore; some huge 
rolling-mills for the production of plate iron; and a large foundry 
with overhead cranes, travellers, &c.; several ship boilers and 
other wrought-iron articles in process of construction; a con- 
siderable number of iron and steel ships in various stages of com- 
pletion; also all kinds of machinery for ships, such as engines, 
screw propellers, &c. 

Want of space prevents us noticing to-day some of the other visits 
_— by the members. We shall, however, refer to them next 
week, 








Hotes, 


A New Domestic Arc Lamp. 


Considerable prominence is being given to the announcement 
that Messrs. Siemens Bros. and Co. have recently produced a new 
form of arc lamp to compete with the incandescent lamp for 
domestic and other lighting where small intensity is required. 
These new lamps are to give the same amount of light as the 
incandescent lamps; that is to say, anything from 8 to 100 
candles, but with less consumption of power. This advantage has 
been rendered possible mainly by an improvement of the carbons 
employed. The mechanism of the lamp is very simple. The top 
carbon drops by its own weight, and rests upon a plate of copper 
pierced with a hole slightly smaller than the carbon, The lower 
carbon is forced up, as fast as it is consumed, by a spring coiled in 
the tubular holder. The length of the are is maintained by a 
solenoid. The lamp is expected to be saleable at a low price, and 
(if practical use confirms the result of experiment) to constitute a 
great advance in the application of electricity to industrial lighting. 
Tt remains to be seen whether the drawbacks of the large arc 
lamps are not equally conspicuous in the miniature lamp. 


CHARGES FoR Steam Heatina. 


The charges for steam heating in New York are, in default of a 
practicable meter, computed in various ways. The New York 
Steam Company have, since February, 1883, charged for steam 
at a rate per 1000 kals; explaining that a “kal” is equivalent to 
a pound of water evaporated into steam. The pressure at which 
the pound of water is evaporated is of small practical importance. 
The number of thermal units derived from fuel, with a feed 
temperature of 100°, is less than 3 per cent. more when evaporated 
at 70lbs. pressure than when evaporation takes place at atmo- 
spheric pressure. Charges for heating are based upon the capacity 
of the buildings supplied, the data being purely experimental. 








The variation in the cost of heating different buildings of simi, 
construction and exposure is found to be very great; and it nullifies 
any elaborate system based on calculating the number of thermaj 
units passing through window-glass or walls of different materials 
and thicknesses. The charges are consequently varied according 
to the judgment of the Company’s engineer; but the maximuy 
rate is 2°5 dols. per 1000 cubic feet interior capacity per season, 
for deep buildings with minimum exposure, or fairly well-lighted 
workshops. Well-lighted office buildings are charged 3 dols. pe 
1000 cubic feet; and buildings with large windows 4 dols. per 
1000 cubic feet, or, if with unusual exposure and good ventilation, 
4°5 dols. to 5 dols. per 1000 cubic feet. With steam at 40 lbs, 
pressure, the cost of heating to the Company, as calculated 
from the exposed area of heating appliances, is 0°7 kal per square 
foot per hour. The ordinary heating season in New York extends 
for 200 days of 10 hours, with extra allowance for places where 
heating is required by night as well as by day. The allowances 
and qualifications of the stated ratio are so numerous that the 
actual principle seems to be to charge what the customer will 
pay, with due regard to the estimated cost to the providers. 


An Otp IpEa, 


The old double or partition retort for carbonizing gas-producing 
materials has been invented once more—this time by MM. Voisin 
and Rylski, whose system was recently described in the Jowrnal de 
VEclairage aw Gaz. According to this account, the gaseous pro. 
ducts of carbonization in the first retort, or first compartment, 
pass through the second, which is filled with wood or its deriva. 
tives, turf, lignite, &c., wherein the tarry vapours of the first 
retort are to be transformed into permanent gases. The inventors 
say they prefer to put in the second compartment something more 
easily carbonized than coal (such as, for example, wood, or any of 
its derivatives), in order that the compartment may be main. 
tained at a higher heat than the first. It is the same old scheme 
once more; and the fact of its reappearance only serves to show 
how one class of delusion persistently recurs, and always finds 
fresh victims, notwithstanding the losses and discouragements of 
those who have already at different times fallen under its sway. 


ANOTHER STANDARD OF LIGHT. 


M. de Wolffers jils writes to the Electrical Review on the 
subject of the unit of light, and frankly dashes the jubilation in 
which his countrymen have been indulging over what they have 
been pleased to regard as the ‘“‘homage to French science,” 
rendered by the International Congress of Electricians in adopting 
M. Violle’s platinum unit, by refusing to believe that a unit “so 
manifestly impracticable’”’ will ever come into use. He says that 
‘* though fulfilling the conditions necessary in a reliable standard, 
Violle’s unit is the most impracticable yet proposed, as the 
cumbrous and expensive nature of the apparatus necessary for its 
production renders its use impossible for any practical purpose.” 
M. de Wolffers proposes another standard unit—that represented 
by the amount of light emitted by one square centimétre of carbon 
in vacuo at the temperature of 2500° C. Practically, the lamp 
would consist of a flat carbon ribbon, having an area of 1 square 
centimétre on each side. This ribbon would be held at each end by 
metal clamps connected with thick platinum wires passing out 
through the sides of the glass vacuum globe in which the whole 
would be enclosed. The difficulty in this case would be the deter- 
mination of the temperature of the carbon ribbon, which is 
proposed to be effected by the aid of ‘‘a fine wire, preferably of 
platinum, stretched parallel to, and at a short distance from one 
side” of the luminous ribbon. This wire would become heated 
proportionally to the temperature of the carbon; and, according to 
a formula of Siemens, the electrical resistance of this wire, in- 
creasing with its temperature, should show the temperature of the 
incandescent carbon. These are the elements of what M. de 
Wolffers calls a portable and convenient standard unit of light, 
‘free from the defects inherent in the methods of M. Violle, Mr. 
Preece, and Captain Abney.”’ The suggestion is, however, only in 
embryo; but the author hopes to be able to practically demonstrate 
its utility. 

Gas FROM SEAWEED. 


In the course of a lecture on the ‘‘ Economic Applications of 
Seaweed,”’ recently delivered before the Society of Acts by Mr. 
Edward Stanford, F.C.S., the lecturer spoke of the establishment 
in the Hebrides of works for the recovery and treatment of sea- 
weed. The principal product sought to be made in these works 
was iodine ; but, in the process, the weed was calcined in retorts, 
and the works were lighted by the gas produced during distillation. 
It was stated, however, that, owing to the presence of salts of 
sodium, the gas after passing through a series of purifiers still 
burnt with a strong monochromatic yellow flame. Iron retorts, 
heated by coal or peat, were first used, but have been superseded 
by brick ovens. The tangle weed swells in the oven, and produces 
a very light and porous charcoal, without sulphides, from which the 
salts are easily washed out. This charcoal is more like animal 
than wood charcoal. Ammonia is collected from the distillate, and 
is used on the farm attached to the works; and the tar is utilized 
on the roofs, &c. 





Mr. James Nisset, the Manager of the Bandon (Ireland) Gas-Works, 
has been appointed to a like position at the Portadown Gas-Works, in the 
room of Mr, Tait, deceased. 
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Communicated Article. 


ON THE ESTIMATION OF FREE NITROGEN IN 
COAL GAS. 
By L. T. WRicHT, Assoc. M. Inst. G.E., F.C.S. (Lond. and Berlin), 
Manager of the Nottingham Corporation Gas Department. 

The amount of free nitrogen in coal gas is just now of interest 
from a double point of view—as regards the contamination of the 
gas with atmospheric air, and with respect to the amount of free 
nitrogen yielded by the coal in the process of destructive distilla- 
tion. It will be wise, before making any sweeping deductions or 
speculative conclusions based on the amount as shown in published 
analyses of coal gas, to review the method of analysis employed, 
which, in substance, 1s as follows, subject to certain differences of 
detail. ‘These latter will be more specially referred to later on. 

After the absorption of the carbonic gas and oxygen (if present) 
and the “heavy hydrocarbons,” a gas is left which may be con- 
sidered, for the purposes of this discussion, as consisting of car- 
bonic oxide, marsh gas, hydrogen, and free nitrogen. A known 
volume of this gas is mixed with a known volume of oxygen, in 

uantity more than is sufficient for the complete combustion of the 
bodies other than free nitrogen (generally from 1} to 5 times); and 
exploded at reduced pressure. The contraction and carbonic acid 
formed are measured ; the latter, of course, with the assistance of 
potash solution. The gases left of known volume are free nitrogen 
and the oxygenin excess. To arrive at the amount of free nitrogen 
in this gas, the oxygen is determined by the addition of a known 
volume of hydrogen in excess, and the measurement of the con- 
traction which occurs on explosion under reduced pressure. One- 
third of the contraction represents the oxygen, and the nitrogen is 
now known by difference. This method assumes that in the two 
explosions the free nitrogen is either unattacked, or not so suffi- 
ciently attacked as to be seriously affected in quantity. If (say) in 
the first explosion the nitrogen is more or less attacked, oxidized, 
and converted into nitric acid, and absorbed by potash, then the 
nitrogen is more or less an unknown quantity. 

Bunsen, in his ** Gasometrische Methoden,” 1877 (p. 71), says: 
“You can very easily combine nitrogen and oxygen directly to 
nitric acid if you explode both gases with double their volume of 
detonating gas. If the detonating gas amounts to three to five 
times, such a quantity of nitric acid arises that the mercury is 
dissolved with development of nitric oxide; and the sides of the 
eudiometer with the drying of the gases become covered with 
crystals of mercurious nitrate.’’ He further publishes experiments 
indicating that the error can be avoided, if the quantity of gases 
entering into combustion is never more than from 24 to 64 volumes 
to 100 volumes of gases not entering into combustion (diluents). 
He states that a mixture of 100 volumes of air and 97°84 volumes 
of detonating gas left, on explosion, only 96°92 volumes of air; and 
that a mixture of 100 volumes of air and 226-04 volumes of deto- 
nating gas left 88°56 volumes of air. 

Any one practically acquainted with gas analysis must have 
noticed the appearances mentioned by Bunsen, or otherwise have 
had evidence of the ease with which nitrogen and oxygen combine 
in the presence of exploding gases. Bunsen’s canon is disregarded 
in the type analyses published in the accounts on gasometry in 
“King’s Treatise on Coal Gas” and Sutton’s ‘ Volumetric 
Analysis,” as well as in the instructions offered by Thomas.* 

Bunsen, with other apparatus, operates in a manner different to 
that described above. He moderates the force of explosion by the 
addition of air. With 20 volumes of coal gas he reaches 350 
volumes before the second explosion. This procedure would be 
very difficult with apparatus of the Frankland-Ward type. Thomas 
(who has had extensive experience in gas analysis, and who has 
contributed valuable knowledge to the subject) moderates the force 
of explosion not by extensive dilution, but by considerable reduction 
of pressure. The writer feels bound to say that with an experience 
of analyses conducted by Thomas's system of exploding at the low 
pressure of 160 mm. of mercury, he has always noticed the forma- 
tion of nitrogen oxides. 

There is another phase of the question—viz., the analytical 
results as offered in published analyses. The writer has repeatedly 
examined coal gas coming off retorts under pressure, and otherwise 
under such circumstances as to defy contamination with atmo- 
spheric air; and he has never found oxygen, even to the extent 
of 0°01 per cent. Coal gas experimentally prepared under these 
conditions was found to be free from oxygen; and it is believed 
that free oxygen, if ever present in coal gas, has been introduced 
as atmospheric air, and is not a constituent of the gases evolved 
from the coal in the process of distillation. It is not said that 
samples of coal gas were absolutely qualitatively free from oxygen, 
but that the quantity (if any) was not equal to 0°01 per cent.; and 
as far as quantitative coal gas analysis is concerned, may be said 
to be absent. Since oxygen is not a necessary constituent, but, if 
present in coal gas, has been introduced as atmospheric air, it 
should be represented by. 3°77 times its volume of nitrogen, at 
least; for, as is well known, the oxygen found in finished coal 
gas does not represent the original amount, since the purificatory 
processes employed in gas manufacture remove oxygen. The 
Writer has specially studied the behaviour of oxygen in coal gas in 
relation to purification, and has found that sometimes fouled oxide 
purifiers are sensitive to small traces of oxygen, and sometimes 








* See Journal of the Chemical Society, Vol. XXXYV., pp. 222-3. 





not at all. ‘‘ Sulphur” purifiers are exceedingly sensitive to small 
percentages of oxygen in coal gas. 

Published analyses do not always conform to the condition that 
oxygen should be accompanied by at least 3°77 times its volume of 
nitrogen. There isan analysis of Heidelberg gas by Bunsen, which 
is to be found in full detail in his work on “‘ Gasometry.” (I refer to 
the second German edition.) In this analysis the oxygen is given 
at 0°65 per cent., and the nitrogen at 2°15 per cent. An examina- 
tion of the analytical details will perhaps explain the discrepancy. 
On looking over the figures, it will be found that the portion of gas 
used for the estimation of marsh gas, carbonic oxide, hydrogen, 
and nitrogen (analysis No. 85) gives 2°15 per cent. of nitrogen; but 
it curiously happens that the analysis (No. 86) of gas containing 
the “ heavy hydrocarbons ”’ for carbon density is carried so far as 
to be a duplicate analysis for nitrogen, though the figures are not 
worked out. On performing the necessary calculation, it will be 
seen that analysis No. 36 gives 0°44 per cent. as being the amount 
of nitrogen. We have to face the fact that Bunsen performed two 
analyses on the same sample of gas, and found in the one case 
2°15 per cent., and in the other 0°44 per cent. of nitrogen. 

It is very difficult to express an opinion about the amount of 
nitrogen in coal gas due to the nitrogen of the coal. The writer 
regards the nitrogen in his analyses of gases free from air con- 
tamination as low, for reasons mentioned above. Taking the 
nitrogen in Newcastle gas coal at 1°6 per cent., and assuming that 
50 per cent. of this goes into the gas as free nitrogen (Pro- 
fessor Foster, in the Journal of the Chemical Society, Vol. XLIIL., 
page 110, gives 48°68 per cent.) we might expect to find 2°4 per 
cent. of nitrogen in the gas, to which would have to be 
added a trifling amount for occluded nitrogen in the coal—say in 
all 2°5 per cent. In two analyses (published by the writer*) of 
London coal gas known to be free from air contamination, the 
nitrogen was 2°10 per cent. and 2°32 per cent. respectively. The 
1851 analyses of London coal gas by Dr. E. Frankland are 
remarkable for low nitrogen; the City Company’s gas having 
none at all. It is difficult to conceive how coal gas can be 
entirely without free nitrogen, and one is almost left to believe 
that the nitrogen was burnt up in the analyses, and reckoned as 
something else. It certainly will not be safe to use the 1851 
analyses for discussions as to the air contamination of London 
coal gas of that period. 


+ 
GCechnical Record. 
FRANKLAND’S AND DIBDIN’S PAPERS BEFORE THE 
SOCIETY OF CHEMICAL INDUSTRY. 
THE Discussion. 

In the last two numbers of the Journat, the papers recently read 
before the Society of Chemical Industry by Dr. Percy Frankland 
and Mr. W. J. Dibdin have appeared. Dr. Frankland’s paper (see 
p- 17) was on ‘* The Composition and Illuminating Power of Coal 
Gas ;’’ while that of Mr. Dibdin (see p. 59) was entitled ‘* Some 
New Phases in Photometrical Practice.’ The discussion of the 
two papers was taken together; and (as it appeared in the Official 
Organ of the Society) was as follows :— 


The CHarrman (Mr. D. Howard) said the meeting had to thank 
Dr. Perey Frankland and Mr. Dibdin for their most interesting 
papers on very important subjects. It was most encouraging to see 
so many representatives of gas manufacture present; because the 
operations concerned acted and reacted upon other branches of 
chemical industry. Reference to the pages of the Society’s Journal 
would show how this fact was recognized; and how frequently the 
subject was touched upon. One could not but help feeling that 
chemistry had not yet done all it could for the gas industry; and 
he believed that, in the future, they would owe a great deal more 
to its products, besides getting the advantages of the light. The 
gas industry had not yet arrived at the perfection which it would 
some day reach. Then it was wonderful to see how the art of 
photometry had kept pace with the necessities of the changing 
lights of the present time; and the points to which the attention 
of the meeting had been called were useful, not merely from a 
photometrical point of view, but also from a practical one. They 
could not help thinking it was exceedingly probable that a good 
many of the complaints made in regard to gas lighting might be 
owing in no small degree to the detestable quality of the burners 
used ; while at the same time it was no doubt possible to use a good 
burner in such a way as to get a bad result from it. 

Mr. F. W. Harttey said that, being an old photometrist, ‘he 
wished to make a few remarks. He believed he was among the 
first of those who showed the importance of testing the powers of 
gas-flames at more than one angle; and in the articles which he 
furnished to the JournaL or Gas LiGutine in January, 1881,} he 
described the photometric arrangement he used. This arrange- 
ment was developed in the “ Universal” photometer, which was 
before them. This instrument was employed by Mr. Dibdin and 
Professor Foster as stated, after the arrangement for the disc to-be 
set at any desired angle had been made. This modification and 
improvement was entirely due to the gentlemen named; and he 
hoped that the system of placing the disc at a mid-angle between 
the unit light and any other which was opposed to it would be 
universally adopted, as thereby the true relations in powers were 








* See paper “ On Gaseous Fuel,” Journa, Vol. XLII, p. 16. 
+ See Vol. XXXVIL., pp. 54, 94, 134. 
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found. He so used the photometer in its later improved state. In 
his earlier experiments he had, however, sought to ascertain the 
amount of light that would be received on a perpendicular plane— 
such, for instance, as a wall—where the disc was fixed vertically, 
as it should be for such purpose, inasmuch as it was clear that the 
walls of a room could not be turned or twisted to accommodate a 
light in the ceiling. The angle-screen method was the scientific 
one; and Messrs. Dibdin and Foster were entitled to the credit of 
devising it. He was somewhat surprised to hear that when the rays 
of light fell at an acute angle on the disc, so large a number were, as 
it were, rendered insensible to the eyes of the observer ; seeing that the 
intensity of illumination was judged of from the images of the disc in 
mirrors. But he had no doubt Mr. Dibdin’s statement was quite 
correct. Asregarded flat-flames, it was the fact that much less light 
was delivered from their edges than from their surfaces. He had deter- 
mined the difference with very many gas and paraffin oil flames. 
If, however, a curved reflector were placed behind a flat-flame, the 
horizontal light would be found to be greatest when the edge of 
the flame was presented to the photometer disc; because, for one 
thing, the wide flame covered more of the reflector, and prevented 
it from so fully acting. He regretted that he had not yet worked 
with Mr. Keates’s lamp. This gentleman’s lamented death pre- 
vented him obtaining it when he had an opportunity of trying it; 
and he had since been too much occupied to find time. He hoped, 
however, to be able to fully try it presently. He must differ from 
the opinion of Mr. Dibdin that a powerful standard of light was 
necessary ; his (Mr. Hartley’s) personal experience being that, with 
a unit not exceeding 2-candle light, the eyes were not so distressed 
and wearied as when the unit light was powerful—a matter of 
importance when operations extended over seven or eight hours. 
With a 2-candle unit he had tested lights up to 1000-candle power. 
During the past four months Mr. Heisch and himself had been 
engaged in investigations on photometric light units; but lamps 
with wicks were, by instructions, excluded from the inquiry. Mr. 
Dibdin had shown a novel and very beautiful instrument; and he 
(Mr. Hartley) hoped its employment would lead to the development 
of many interesting and valuable facts in photometry. 

Dr. E, Franxuanp had been much interested in the paper which 
had been brought before the Society by Mr. Dibdin. He was not 
before aware how great the difference could be in the light emitted 
by Argand and fishtail burners in different directions. It was quite 
obvious that photometric readings of this kind were absolutely 
essential if anything like a true result was to be arrived at ; and he 
thought the apparatus whieh Mr. Dibdin had contrived could be 
easily worked, and it was obviously susceptible of the attainment 
of accurate results. He had not quite understood the remarks of 
Mr. Hartley with regard to the reflection from the paper; but it 
might be well to bear in mind that the reflection of light from a 
surface of paper was very different indeed from the reflection of 
a metallic surface. The reflection from paper increased continually 
in amount as the angle of incidence formed by the rays and the 
paper diminished ; so that at last, when the rays made a very small 
angle, a very large proportion of them indeed would be reflected. 
How far this would affect the appearance of the disc he was not 
then prepared to say. Such a photometer would be of essential 
service in determining the ratio of the illuminating power between 
the electric are lights, which had never yet been properly tested ; 
and he hoped by the help of the instrument before them they would 
obtain more trustworthy results than hitherto. With regard to his 
son’s paper, and the experiments he had brought before the notice 
of the Society, he had not many remarks to offer. It was obvious, 
as had been pointed out, that there was a very marked difference 
in the proportion of what might be termed excess-nitrogen in the 
gases of the different periods mentioned, which might require some 
explanation. In his own experiments of 1851, it would be seen 
that the nitrogen was but very slightly in excess of that required 
by the quantities of oxygen which were also present; whilst the 
subsequent experiments showed that the proportion of nitro- 
gen to oxygen had been constantly increasing. He spoke subject 
to correction; but it occurred to him that the following might 
be the explanation: In the year 1851 gus was made almost exclu- 
sively in iron retorts; and these retorts were much more gas- 
tight or air-tight than the clay retorts since employed. At that 
time, no doubt, exhaustion was carried on much as at present—he 
did not know whether the exhaustion was now greater than it was 
then—but at that time the super-exhaustion, though it would not 
have the effect of drawing air into the retorts themselves, would 
draw it in through leaky joints and insufficient seals. There would 
thus be drawn in the proportions of oxygen and nitrogen con- 
tained in the atmosphere. But all the air drawn into a leaky 
retort would be almost instantaneously deprived of its oxygen; so 
that if there were a leaky retort into which the furnace gases were 
drawn, nitrogen (without the corresponding proportion of oxygen) 
would become mixed with the gas. He hoped the results his son 
had obtained, in ascertaining the hydrogen density of the illu- 
minating hydrocarbons, would eventually lead to a really trust- 
worthy method of determining chemically the illuminating power 
of gas. As soon as the intrinsic illuminating power of the 
different illuminating hydrocarbons—and especially the acetylene— 
had been determined, he thought a formula might be devised 
which would enable the illuminating power of a gaseous mixture 
to be calculated from the carbon or hydrogen densities, with 
greater accuracy than could be attained by photometric methods. 
Although it was a method which could never, perhaps, be brought 
into daily practice, still it would be found very useful to submit 
gases from time to time to so crucial a test. It was not impossible 





that an apparatus could be contrived, so that by (say) a Weekly 
analysis of the gas of a town, the average quality of the py 
could be determined. If a small holder were made to receive, 
current of the gas, proportional to the amount being supplied x 
any moment, and then the contents submitted to a weekly analysis 
probably a fairly good average would be arrived at, provided the 
could devise a working formula for the determination of the try 
illuminating power from the chemical composition. 

Mr. D. W. Suae said, with regard to placing the discs used iy 


photometry in relative positions to receive the light from the J 
standard and that from the light to be tested equally on both sides, 


he would quote an instance when his father was engaged in making 
experiments on the Thames Embankment. For this purpose q 


Ritchie disc (in the form of an equilateral triangle) was employed, | 


The side towards the standard was fixed, the other made movalle, 
so that it could be elevated into position, making the angles of 
incidence equal. The images of the discs were received upon 4 
mirror placed above, and at an angle of 45°. 
as compared with the results obtained by Mr. Dibdin with his 


It was curious to note, § 


radial photometer, that the observations made by Mr. W. Sugy | 
with the disc first in its normal position and then elevated— j 
making the angles of incidence equal—the readings remaine 7 


unaltered. This was due, no doubt, to the fact that the same 


beam of light was received upon the disc; the only difference 9 
being the respective angles at which the light impinged upon it, 


When short bar photometers were employed, it might be found 
necessary to have some means of adjusting the disc. 

Mr. W. Lant-CarPenTER said it had been pointed out very 
clearly that some of the remarkable results obtained with regard 


to the illuminating power of gas, as compared with its chemical 7 
composition, were to be explained by the temperature of the flame 7 


resulting from the burning of the gas; and he would like to ask 
whether this line of inquiry had been at all followed out in the 
direction of investigating the temperature resulting from the com. 
bustion of gases of known compositions. This was an important 
point, when the constantly increasing use of gas for heating 
purposes and in gas-engines was considered; and it also bore upon 


the proposal of the late Sir W. Siemens to partially separate the 7 


gaseous products of coal distillation into heating gas (the first and 
last portions) and lighting gas. 


Mr. O. Henver, as one who had to spend a considerable part | 


of his time daily in testing and examining gas, was very glad to 
hear Mr. Dibdin say that there was every prospect of the present 
standard for measuring illuminating power being speedily aban. 
doned. For a long time past there had, he said, been much tak 
of change; but apparently it might now be hoped that not many 
months would elapse before it was realized. Candles were, in fact, 
not standards at all. Every gas examiner could not but feel this. 
Could one have any confidence in the accuracy of the results of 
one’s testing if three successive tests of the same gas, on the same 
evening, but with different candles, could indicate 15, 16, and 1 
candle power respectively, when in all probability the gas itself had 
remained practically the same. He did not mean to say that such 
widely discrepant results were the rule; but still they did occu, 
and made one feel very diffident in certifying to any slight 
deficiency in the illuminating power of any given gas supply, when 
one considered that the certificate would probably form the basis 
of a prosecution against the gas company. ‘This absence ofa 


standard worthy of the name made one inclined to regret that Dr. | 
P. Frankland had bestowed so large an amount of labour in com: | 


paring the chemical composition of gas with the nominal illumi- 
nating power. If ever a really good standard were obtained, it 
would be quite impossible to re-calculate Dr. Frankland’s results 
upon the new standard. 

Dr. ArmstRonG remarked that he was very glad to find Dr. 
Percy Frankland calling attention to the low quality of the gas 
supplied to the Metropolis, in reference to its illuminating con- 
stituents. 


the present condition of chemical knowledge. He had pointed out, 


amongst other things, the great effect a small amount of benzene 7 


had upon the illuminating power. They heard on all hands that 
they were going to recover a very large quantity of benzene and 
other hydrocarbons which were at present lost in coking coal; 
and there was little doubt that if they did recover all that was 
anticipated, the hydrocarbons would become drugs in the market. 
The direction indicated in which they must proceed was perfectly 
clear; for it was obvious that gas manufacturers might develop 
their industry to render the gas of sufficient illuminating and 
heating power by the introduction of volatile hydrocarbons. 
Professor Foster desired to say a few words with reference to 
the points which Mr. Hartley and Dr. Frankland had referred to. 
Mr. Dibdin and himself were rather at a disadvantage on the 
~~, occasion; but he had in his hands a report, which had 
een in type since last November, where the first principles 
relating to this subject were very fully and fairly discussed ; and 
that discussion, when published, would enable those who took an 
interest in the matter to better understand the reasons for this 
new departure of theirs. The method of obtaining an equality of 
angle had never, he thought, been adopted before, and there were 
some points in connection with it to which he would allude. With 
reference to the use of the disc, light was absorbed, transmitted, 
and reflected. By so arranging the disc that it made equal angles 
with both sources of light, the disposition of the light falling 0” 
each side was similar, whatever might be the laws with regard to 


At the same time his observations indicated the direc. |= 
tion in which gas manufacturers must proceed in order to give the | 
public a gas which would satisfy requirements, and be worthy of | 


CPE SS) 
Pe 


i eae 


WS 


On dteer 


iegie ree pic ie 


ENGR 


we ne Fn 
Sc LR AREER NY, re, 


we 





ae ys 
TR Pb Ses 


eri 










































































a a te de eh aah, “te Oe hs ee Os ee. ee ee 





1884, 

a 
} Weekly 
the Bag 
"eceive A 
plied at 
analysis, 
led they 
the true 


used ip 
Om the 


h sides, | 


making 
rpose a 
ployed, 
10Vable, 
gles of 
upon a 
to note, | 
‘ith his 


vated— 


maine] © 


B Sale 


ference 7 
pon it, F 


» found 


tb Very 4 
regard 5 


lemical 
> flame | 
to ask 
in the 
2 com. 
ortant 
eating 


a 


© upon 


te the 
st and 


e part 
lad to 
resent 
aban. | 
b talk 
many 
2 fact, 
1 this, 
Its of 
same 
nd 17 
if had 
such 
ecur, 
slight 
when 
basis 
of a 
t Dr. i 
com: | 
uni- | 
d, it 
sults 


Dr, 
} gas 
con- 
rec: 
the § 
ry of 
out, 
zene 
that 
and 
oal; 
was 





PL 


1 


Poise neal 


Se | 
F 





July 15, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


107 





it. This was a fundamental point; and whatever might be the 
coefficient of reflection, &c., they would be sure of having trust- 
worthy results by arranging the disc symmetrically with regard to 
poth the lights compared. But he need not now discuss the matter 
farther, because there was no very ready way of understanding 
what the coefficient of reflection would be. 

Dr. P. FRANKLAND, in reply, said Mr. Hehner had regretted that 
he had unfortunately taken so much trouble with these analyses, 
when there was no reliable standard of illuminating power ; but, of 
course, he was obliged to be content with what he could get, and 
no doubt if he had had some of Mr. Dibdin’s more reliable stan- 
dards they would have been of greater value. With regard to 
Mr. Carpenter’s remarks on the temperature of flames, he had not 
investigated them himself. But there were a number of data on 
the subject; and, as far as they were known, they coincided very 
closely with the results he had obtained. For instance, in the case 
of the combustible diluents, the amount of heat produced by marsh 
gas was very much in excess of either carbonic oxide or hydrogen. 
The temperature was mostly reduced by admixture with carbonic 
anhydride ; it was next most reduced by nitrogen; and it was least 
reduced by atmospheric air. But the reduction in temperature by 
the admixture of nitrogen and atmospheric air became more and 
more approximate as the proportion of these diluents increased. 
As the proportions of nitrogen and atmospheric air increased, their 
illuminating power converged ; while the reduction in temperature 
effected by the carbonic anhydride became more than by nitrogen 
and the atmospheric air. There was a complete accordance, there- 
fore, between the flame temperatures and the illuminating power ; 
so that this matter of the temperature appeared to be the most 
important of all. 

Mr. Disp1, in reply, said, with regard to Mr. Hartley’s remarks 
on the high-power standard—that he had used such a standard, 
and had found a certain amount of strain upon the eyesight from 
the increased power—he himself had worked a great deal with 
the 16-candle standard ; and, though it might be that there was a 
difference between the eyesight of himself and Mr. Hartley, he 
must say that after a long day’s work with the 16-candle lamp he 
felt less exhausted than after a similar day’s work with the candles. 
The readings were sharper upon the screens ; they took less time to 
observe ; and there was, consequently, much greater relief for the 
eyes. On account of the time occupied in trying to balance the 
position of the disc when a low-power standard was used, one’s 
eyes were tired before the reading could be obtained; but with the 
16-candle standard the reading could be taken ina moment. It 
was as sharp as could be; and the eyes were rested until the next 
test had to be taken. He had had a great deal of experience with 
the 16-candle lamp; and he was bound to say that he did not 
agree with the experience of Mr. Hartley. Mr. Hehner spoke as if 
he had understood him to say they would actually have another 
standard of light very shortly. But he was sorry to have given 
him this impression, as it was, of course, not in his power to deter- 
mine what the standard should be; that being a matter for Par- 
liament. No doubt many people desired it. But there was a great 
deal of difference of opinion on the subject of standards; and until 
it was settled which was the best, Parliament would probably not 
do anything. It had been suggested that two or three should be 
allowed by the Board of Trade, to be used if found suitable for the 
purpose, instead of the present arbitrary rule that. only candles 
should be used. Dr. Frankland had remarked on the subject of the 
reflection of the light impinging upon the screen at a greater or less 
angle. He must confess he had felt a little puzzled on this point ; 
and it really required a great deal of work to elucidate the question 
thoroughly. Until he had this photometer, the testing of the angular 
rays was a matter of very great difficulty and labour; as, at every 
alteration of the angle, the distance had to be calculated and 
measured, the burner re-adjusted, the photometer scale re-arranged, 
and fresh readings taken of the meter—in fact, each test had to be 
started de novo. It was the anxiety and labour attending all this 
which induced him to turn his thoughts to such a design as the 
radial photometer ; and he had shown that by it it was possible to 
obtain readings at any angle. Only one reading of the meter was 
required, and two settings of the burner—one for the rays above, 
and one for those below the horizontal. After the first adjustment 
only one movement of the burner was required during the whole of 
the tests from the vertical above and to the vertical below ; and, con- 
sequently, the readings taken would be perfectly reliable through- 
out the whole series, as the consumption could not possibly be 
affected. He must express his thanks to Messrs. W. Sugg and Co., 
who had made the instrument for him, for their kind assistance, 
and the care they had taken in producing the design. 

Professor Foster subsequently said, with reference to the results 
of Dr. Perey Frankland, the figures as to the illuminating value were 
much more important than some other incidental matter. Still 
he should like to make a few remarks upon the latter. Some years 
ago it struck him that the fact of the diminution of carbonic 
oxide, as shown by the more recent analyses, might be due to the 
more perfect methods of closing the retorts. He was not, how- 
ever, prepared to say whether this was the case or not. Dr. E. 
Frankland had alluded to the possibility of air being introduced 
through the medium of imperfections in the retorts. He (Mr. 
Foster might say that he thought there was something under- 
lying the system of purification carried on at Birmingham and 
Ipswich, where the proportions of nitrogen were shown to be 
8o large, which was slightly different from that alopted in the 
majority of cases. He believed that some gas engineers, after 
the gas had passed out of the hydraulic main, allowed a certain 


amount of atmospheric air to be introduced. It assisted the puri- 

fication. It was difficult to understand the 10 per cent. of nitrogen 

getting into the gas in any other fashion. How could it be under- 

stood as the result of the temporary closing of the lid of the retort ? 

He did not know whether they had at Birmingham patent lids, or 

those of the ordinary form. He spoke with the greatest deference 

on the subject, but there was the 10 per cent. of nitrogen; and 

these figures were quite exceptional. He certainly believed 

that it did assist the purification in some instances to admit a 

certain amount of atmospheric air. The oxygen, as shown in all 

the analyses, had practically disappeared. What became of it ? 
The fact of the ready absorption of oxygen in gas purification had 
struck him very much a few years ago in the course of some work 
on which he was then engaged. Sulphide of calcium, as it existed 
in the ordinary lime purifier, was a very powerful absorbent of 
oxygen ; and there was no cheaper or better way of getting rid of it 
than by such means. Sulphide of iron would, no doubt, act in a 
similar way. Really, therefore, the free oxygen of atmospheric air 
was never found in the finished gas, owing to these circumstances. 
The report he had already alluded to would, when published, throw 
some light on the subject of the illuminating power of hydrocarbons. 
Mr. Dibdin and himself had worked it out very carefully for naphtha- 
lene, the values for which were expressed in grains per candle power 
per hour. The results were valuable in themselves, though he was 
afraid he and his colleague had not been working on quite the same 
line as Dr. Frankland. One very curious point in connection with 
the burning of the naphthalene, as was done in the albo-carbon 
apparatus, was that the illuminating power due to the naphthalene 
itself worked out wonderfully closely for widely different rates of 
consumption of naphthalene. The figures all through the series 
were very concordant; though he regretted that it was not then in 
his power to publicly state what they were. 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 
(Continued from page 64.) 

We have seen that, in the manufacture of gas, condensation has 
the double effect of ridding the gas of certain compounds which 
deposit, in either solid or liquid forms, at the temperature of the 
media into which they pass (thus causing obstructions in the plant 
and mains), and of assisting in the elimination of those elements 
which have a deleterious effect on its illuminating power, or inter- 
fere with the salubrity of the localities lighted. The sides of gas- 
holders (which are especially exposed to the inclemency of the 
weather) affect, to a certain extent, the gas contained therein. But 
as these vessels are supplied almost continuously with gas at a 
particular temperature, and as, consequently, there is continual 
movement going on in the entire mass, the effect of cooling is 
probably scarcely felt. Then the products of condensation, running 
down the sides of the holder, become dispersed in the water con- 
tained in the tank, without giving rise to any trouble in connection 
with the manufacturing processes. It is therefore unnecessary, in 
determining the temperature of condensation, to take into account 
the cooling to which the gas is subjected when in the holder; but 
it is of great importance that this temperature should be rather 
lower than that of the distributing pipes (say about 10° C., or 50° 
Fahr.), so as to prevent their obstruction. 

In order to thoroughly understand the mechanism of condensa- 
tion, we have to bear in mind that the elements resulting from the 
decomposition of coal are entirely volatile on issuing from the 
retorts, and are for the most part isolated. The lowering of the 
temperature causes the molecules first of all to be attracted towards 
each other, and subsequently to become united in liquid globules 
when they come in contact with anything which is at a suitable 
temperature for the purpose. When this lowering of tempera- 
ture is effected suddenly, condensation takes place so rapidly that 
the globules fall in a perfect shower ; and they carry with them, 
either mechanically or in solution, vapours which are still a very 
long way from their condensation points. Condensation will 
therefore be so much the more injurious to the illuminating power of 
gas in proportion to the rapidity with which it has been effected 
and to the lowness of the temperature prevailing at the time. In 
order to preserve the useful vapours, and to eliminate only those 
elements which ought not to be retained in the gas, the process of 
condensation should be conducted slowly and regularly, especially 
during the final stages. It is particularly desirable, as was judi- 
ciously remarked by M. Cadel, in a paper read by him before the 
Société Technique in 1880,* to isolate the condensed products, 
because the heavy oils have a tendency to condense the light oils, 
and to lower the tension of the vapours emitted at a like tempera- 
ture. By the successive elimination thus effected, the gas is 
deprived of the diffused vapours really in inverse order to that 
indicated later on for their boiling points; but inasmuch as the 
tensions of the mixtures of vapours constituting the tars have not 
been directly determined by experiment, we can only trace the 
general laws of condensation, without being able to submit it to 
mathematical operations. 

The current of volatile matters which issues from the retorts, 
and has to be submitted to the process of condensation, contains 
(1) permanent gases which have no direct action upon the pheno- 
menon, and are interesting only as heat-carriers; (2) aqueous 
vapour; (3) vapours of carburets, generally soluble in each other, 
and insolublein water. Let us study, first of all, the condensation 


* See JournaL, Vol. XXXVI., p, 463. 
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of the hydrocarbons alone; grouping them into two classes, which 
we will consider as fixed and definite compounds. We will call 
light oils those which boil at about 120° C.; and heavy oils, those 
whose boiling points are at 200° C. A mixture of light and heavy 
oils will boil at a temperature so much higher the greater the 
For example, when the 
mixture contains quantities of light oils equal to 1, 0°75, 0°50, 0°25, 
0°05, 0, it boils at 120°, 140°, 160°, 180°, 196°, 200° C.; the vapours 
containing proportions of light oils in inverse ratio to the quantities 
When, however, a mixture contains 
vapours of light oils in the proportions of 0, 0°15, 0°40, 0°64, 0°72, 
1, the reverse is the case; the mixtures beginning to condense at 
the temperatures of 200°, 196°, 180°, 160°, 140°, 120° C., and the 
respective quantities of the condensed vapours are in inverse ratio 
to the amount of heat absorbed. Thus a gaseous current passing 
into a condensing-pipe travels onward, parting with its heavy oils, 
and increasing its relative proportions of light oils; but a mixture 
of vapours condensed at the boiling points of the heavy oils would 
Thus it may be 
conceived that by sufficiently approximating the temperatures of 
fractionation we should succeed in eliminating successively the 
heavy vapours, and in holding in suspension, almost integrally, 
It is therefore indispensable to condense the 


proportion of the heavy to the light oils. 


of heat absorbed by them. 


not give rise to any precipitate of light oils. 


the light vapours. 
carburetted vapours very slowly; and to prolong for a sufficient 
time the successive phases of the operation, in order that their 
division may be completely effected. It is besides indispensable to 
immediately eliminate the liquid products. The foregoing observa- 
tions apply solely to mixtures of carburetted vapours. 

We have now to examine the effect of the intervention of at least 
an equivalent quantity of aqueous vapour, of which the presence 
has been recognized in the products of the distillation of coal. 
M. Naumann’s experiments upon mixtures of carburetted vapours 
are absolutely conclusive. The presence of aqueous vapour raises 
in a very remarkable manner the boiling points of the mixtures ; 
but, as we do not know the relative proportions of these vapours 
at the various periods of the gas-manufacturing process, we cannot 
consider the boiling points furnished by these experiments as being 
applicable in practice during condensation, at least when a jet of 
steam is not introduced into the hydraulic main. Nevertheless 
it is certain that, owing to the mixture, condensation takes place a 
long way from the boiling points of the corresponding liquids; and 
that the vapours which are found in the greatest abundance, and 
which in the distillation of tar pass off at temperatures ranging 
i 150° to 200° C., condense at 90° to 110° C. in the manufacture 
of gas. 

Before determining the size of condensers working according to 
this method of fractionation, it is useful to settle the quantities of 
vapours which we are able to keep in suspension in illuminating 
gas without causing it to lose its permanent character. These 

uantities should be considerably less than those which would bring 
the gas into a state of saturation at the temperature of condensa- 
tion (10° C.). At this temperature the tension of the vapours would 
be 45 mm.; and the weight of vapour, per cubic métre of gas, 
required to bring the gas to a state of saturation, 202 grammes. 
The weight of vapours normally in suspension in Paris gas being, 
according to M. Berthelot, 104 to 110 grammes, the additional 
weight which it could be made to absorb would be from 98 to 110 
grammes. Now, 100 kilos. of coal yield 30 cubic métres of gas 
and 6 kilos. of tar, containing from 750 to 900 grammes of light 
oil. The weight of carburetted vapours which it would be possible 
to add to ordinary gas by good condensation is about 30 grammes 
per cubic métre, or about 850 grammes per 1000 cubic feet. This 
would give an increase of illuminating power varying from 25 to 
33 per cent., and probably more; the state of condensation of the 
carbon in the vapours being particularly favourable to the produc- 
tion of light. Gas thus constituted might be regarded as being 
thoroughly permanent under the ordinary conditions of its employ- 
ment; the temperature at which a similar mixture would find itself 
in a state of saturation being below 1° C. 

The lowering of the illuminating power and the formation of 
liquid deposits which have been found to take place, under the 
operation of great cold, by some gas managers (particularly those 
who have adopted M. Cadel’s system of hot condensation already 
referred to), certainly do not result from the presence of an excess 
of carburetted vapours in the gas, but from the intervention of the 
aqueous vapour. Not only is water, when it exists in any notable 
weight in illuminating gas, directly injurious to the light-giving 

power, but when exceptional cooling takes place it causes besides, 
according to the law laid down by Naumann, the precipitation of 
a certain weight of the volatile elements. It is quite impossible 
for the adoption of this system of condensation to result in the 
formation of a larger quantity of liquid or solid deposits in the 
pipes; on the contrary, it should tend (all other things being equal) 
to a diminished production thereof. When a deposit takes place, 
it is because the sides of the containing vessel have been brought 
to the condensation temperature of the mixture of vapours in sus- 
pension in the gaseous current. Now, the condensation tempera- 
tures of mixtures of vapours depend essentially upon the 
proportions of light and heavy oils present. Fractionated con- 
densation, by permitting the elimination of the heavy oils while 
the light oils are retained, therefore retards the condensation 
point of the mixture. The action of the aqueous vapour remains 
the same in both cases. 
There is no need for me to dwell here upon the necessity for 
removing the aqueous vapour from gas, as this subject has already 
been ably dealt with by M. Brémond, in his paper on ‘“‘ Naphtha- 








lene.’’* 
illuminating power of the gas by the elimination of the aqueoys 
vapour, it is not at all difficult to remove during winter the weigh 
of vapour corresponding to the excess of saturation at the loweg 
temperature which we may be expected to experience. Thy, 
admitting that the mains are capable of cooling the gas down ty 
0° C., it would be necessary to remove the weight of water jy 
excess of that necessary to the saturation of the gas at this te. 
perature. Assuming the gas in the holders to have a temperatury 
of 10° C., we should, in these exceptionally unfavourable condi. 
tions, have— 
Gas saturated at 10° C.—weight of water per 
cuble metre. .. . « « + © © « « .« 94 grammes. 
Pe ees lt ee pe te oe a 


Weight tobe absorbed . . . . 45 grammes. 
This would necessitate the use of nearly 225 grammes of quick. 
lime per cubic métre (or about 1}1bs. per 1000 cubic feet) of gas, 
This lime should be placed at the outlet of the gasholder—which 
is a true saturator in gas manufacture—in such a way as to pre. 
vent deposits in the mains. In passing through the consumers’ 
meters, the gas may perhaps again absorb a small quantity of 
water. But the vaporizations are very slow at these low tempera. 
tures; and the quantities will therefore be comparatively unim. 
portant. As, moreover, the meters are usually located very near 
the points of consumption, the amount of condensation would 
always be slight; and, in exceptional cases, recourse would be had 
to glycerine or to some of the coal oils. In those countries where 
the winters are severe, this partial absorption of aqueous vapour 
appears to me to be tiadispensable, at any rate during the pre. 
valence of very intenpowild. 
“haa o be continued.) 








Correspondence. 


[We are not responsible for the opinions expressed by Correspondents.) 


THE RULES OF THE GAS INSTITUTE. 

Srr,—In the Journat for the 1st inst., Mr. C. Hunt, in his reply to 
Mr. G. W. Stevenson’s letter in the preceding number, animadverts on 
the position of the North British Association of Gas Managers, and 
ignores its precedence. ‘Facts are chiels that winna ding, and darna 
be disputed,” The North British Association was instituted in January, 
1862; the British Association of Gas Managers in December, 1863. 
Indeed, the latter Association was indebted to the former for a copy of 
its rules, to guide them in forming theirs. In 1873 the British Asso- 
ciation courted amalgamation with the parent Association ; but it chose 
to retain its independence. Surely Mr. Hunt is ignorant of the above, or 
he would not have referred to the Scotch Association as he did. 


Dumbarton, July 8, 1884. J. M‘Giicunisr. 


Srr,—I will ask Mr. G. W. Stevenson to be good enough ton ot msrepre- 
sent me. I have accepted, with no other feeling than that of concern for 
the welfare of The Gas Institute, the decision of the meeting, postponing 
the consideration of the proposed amendments to the rules; and that 
which Mr. Stevenson is pleased, in his letter in the last number of the 
JouRNAL, to term my “ abuse’’ (but which others less personally inte- 
rested than himself will doubtless designate with more justice and accu- 
racy), was stimulated, not by such postponement, but simply and solely 
by the want of taste—not to say of judgment—exhibited by an ex- 
President, in his attitude, both at the meeting and since, towards the 
Council of which he was so recently a member. This attitude appears 
the more inexcusable because, as the process of their development con- 
tinues, the more does it become evident that the objections of Mr. 
Stevenson apply to matters of comparatively minor importance ; nor can 
he find any justification, either in the mere fact of a difference of 
opinion on his part, or in his very extensive experience of the manner 
in which the Council are in the habit of performing their work, for his 
denunciation of their proposals as “crude and ill-digested.” On the 
contrary, I, for one, am of opinion that these terms are specially applic- 
able to his own counter-propositions, so far as your readers are already in 
possession of them. This much I am tempted to say with regard to 
them, although, as a member of the Council, I feel myself precluded 
from entering into a discussion upon their merits in your columns. 


Birmingham, July 10, 1884. Cuantes Honr. 





MR. VALON ON GASEOUS FIRING. 

Sm,—Mr. Valon’s letter in the last number of the Journat is of 8 
very disappointing character. As a defence of the position he took up 
at the meeting of The Gas Institute it is worthless. He is evidently 
only trying to lead your readers off the track, and hide the weakness of 
his position, by accusing me of every one of the faults of which he is 
himself so glaringly guilty. 

Before following up my criticism of Mr. Valon’s remarks, I ask those 
of your readers who are interested in this discussion to go back to the 
reply of Mr. Valon at the meeting of the Institute, as published in the 
JourRnaL for June 24; and to read it carefully. They will there find that 
Mr. Valon stated that if 16,076,000 heat-units were applied to raise the 
temperature of 187,000 cubic feet of air, and every one of these heat-units 
was absorbed by the air, it could not be raised more than 375° in tem- 
perature. To find out whether Mr. Valon had omitted to reduce the 
volume of air to pounds, I multiplied the 187,000 cubic feet by the 
specific heat of air (0°2379), and found it to amount to 44,487°3. I then 
divided this sum into the 16,076,000 heat-units ; and I obtained 361 as 
the result. This wasso near Mr. Valon’s figures—375—that I concluded 
he had ignored the reduction of the air. Mr. Valon says in his last 
letter that he was quite cognizant of the difference between weight and 
volume ; and that he divided by 13. If he did so, how comes it that he 








* See JournaL, Vol. XXX., p. 491. 
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obtained only 375° as the result? This is the point I want to get at. I 
therefore ask Mr. Valon to give his calculation in full in the next 
number of the JoURNAL, and show how he gets the result of 375°. 
It is of no use Mr. Valon trying to turn the tables on me by saying he 
js practical and I am theoretical. This is a “little game ” which has 
been played too often. He made, at the meeting in London, statements 
which, without proving them himself, he challenged others to disprove. 
I have shown them to be erroneous ; but Mr. Valon does not accept my 
roof. I now call upon him to prove his original statement ; and I con- 
fine myself, for the ‘present, to one item—viz., the 375° of temperature 
obtained by the absorption of 16,076,000 heat-units into 187,000 cubic 
of air. ‘ 
<= ai nel July 9, 1884, G. E. Stevenson. 
p.S.—If Mr. Valon refers again to my letter of June 27, let him read 
100° instead of 1000° in the 16th line from the beginning.—G. E. 8. 


Sm,—I answer with pleasure the questions put by Mr. W. J. Jones in 
the last number of the Journat. 

Ihave no personal experience with the Liegel furnace. I saw it on 
several occasions at Maidstone, where it has not been a success, although 
altered several times ; and it is now, I believe, abandoned. 

The material we use is ordinary Wortley or Stourbridge, in both the 
setting and the furnace ; excepting a lining of red Epsom bricks in the 
latter, as described in my paper. 

The coals used are unscreened Pelaw Main (Birtley Iron Company), 
with 1 per cent. of new Boghead cannel, passed through a crusher in 
connection with West’s stoker. There is a dry valve in combination 
with the dip; and the — arrangement of the hydraulic does not 
admit of the formation of thick tar. » ies 

Ramsgate, July 9, 1884. W. A. Vaton. 


THE PRODUCTION OF AMMONIA FROM COAL. 
Sir,—As some of the matters dealt with in my paper recently read 
before the Institution of Civil Engineers have been reviewed in the 
JovrNaL, permit me to point out that there is an error in the calculations 
of the thermal values. Given the data assumed in the paper, the heating 
value of the water gas is about 72 per cent. of the heating value of the 
whole coke used in its production. . 
Middlesex Hospital, W., July 12, 1884. W. Foorns. 





Register of | Patents, 


Manvuracturinc Licut Essences By THE DisTILLATION oF CoaL, &c.— 
Hélouis, N. A., of Paris. No. 5142; Oct. 30, 1883. (Not proceeded 
with.) 

This process, says the patentee, is based on the rational and permanent 

roduction of acetylene—a production which I favour throughout the 
entire distillation of coal. The result is obtained by the intervention of 
three influences acting simultaneously: 1. A fixed temperature never 
exceeding dull red in my retorts. 2. The permanent action of a current of 
gas and steam previously superheated and led into the retorts during the 
whole time of the distillation. %. The influence of a mean pressure of 
1-5th of an atmosphere maintained in the retorts by means of a pressure 
regulator arranged at the series of barrels. If instead of submitting the 
coal suddenly to the dissociating action of a high temperature (as is the 

practice in gas-works), its decomposition is effected by the application of a 

progressive heat—i.c., a heat regularly increasing—there are obtained 

intermediary syntheses and condensations passing successively through 
the series of the aromatic carburets, benzene (or benzol), styrolene (or 

styrol), naphthalene, anthracene, &c. 

To effect this object the apparatus for distilling coal is arranged as 
follows :—Cast-iron vertical retorts are placed in a furnace or gasogene, 
the temperature of which is constant, and never exceeds dull red. The 
coal is charged by upper openings, and the coke is discharged by lower 
openings. ‘The products of distillation escape in the state of gas and 
vapour (under pressure), by tubes which communicate with barrels; and 
from these they flow to the different condensers, and then to the ordinary 
gasholders. A steam jet extractor in the neighbourhood of the retorts 
continuously withdraws the gas from the holders, and returns it (after a 
previous superheating at bright red) to the retorts. The gas mixed with 
steam gives rise, in traversing the superheating apparatus, to the following 
reactions :—1. Complete combustion of the lighting gas, under the influence 
of the oxygen of the water, with the production of acetylene. 2. Dehydro- 
genation of the formene, dimethyle, and ethylene. The incomplete com- 
bustion not only of lighting gas but of all organic compounds gives rise to 
a production of acetylene; and this incomplete combustion is effected in 
an industrial way by the direct action of superheated steam on the gases 
and vapours of hydrocarburet. The produced acetylene which is con- 
tinuously added to the products of distillation condenses into benzene in 
passing through the body of carbon in the retorts. 








Gas-Enotnes, &c.—Justice, P. M.; a communication from Hale, W. E., 
of Chicago, U.S.A. No. 5265; Nov. 6, 1883. 

This invention—as embodied in a single-acting engine—comprises a 
cylinder closed at both ends, a piston, a pump (the plunger of which is 
connected by a rod directly with an arm extending from the cross-head), 
and an arm casing or chest. Gas passes through pipes to the inlet port of 
the pump; and air passes to the second gas-pipe through an openin 
graduated by a screw cap, while spring check-valves prevent the backwar 
flow of each fluid. The gaseous mixture is drawn into the ump by the 
forward motion of the plunger; and, on the backward motion, is forced 
through a port into the main cylinder. The flow of the gas is regulated 
by a valve preferably made to be controlled by the governor — by 
the engine, to the rod of which the valve is directly attached. The air 
chamber has air inlet ports, closed by a flap-valve; and it communicates 
through a channel with the forward end of the main cylinder. Thus, as 
the piston of the latter moves back, the air will be drawn into the case, 
and forward end of the cylinder; and as it moves forward, it will be forced 
from the cylinder and compressed in the case. The case communicates 
With the rear end of the cylinder through a port in which is a check-valve ; 
and at or near the forward end of the cylinder is an exhaust port, through 
which the spent gases are discharged by the pressure of air entering the 
cylinder from the case as soon as the ports are uncovered by the piston. To 
Prevent the admission of air through the exhaust port into the forward 
end of the cylinder as the yites moves back, the piston is provided with 
an arm projecting forward sufficiently to cover the exhaust port; and 
during the back movement of the piston a hollow extension on the forward 
cylinder head receives the arm as the piston moves forward. The pump 





is provided with a spring-valve fitted to a seat at the end of the pump 
cylinder; and with a plunger, the end of which is flat, so that when the 
two are in contact there shall be no space between them. The plunger 
moves back sufficiently to lift the valve off its seat at the termination of 
each stroke; and the valve following the plunger, and taking its seat 
before there is Any separation of the valve and mao Sy ensures the abso- 
lutely complete discharge of the contents of the pump cylinder at each 
stroke, as well as an accurate measurement of the charge. As the plunger 
and piston move in unison, the air in the main cylinder is being compressed 
therein as the contents of the pump are also forced into the cylinder. 
Thus there is a greater pressure in the latter at the termination of the 
stroke than would result from the action alone of the piston. On the for- 
ward motion of the piston (whether it results from the explosion or from 
momentum) the rush of air through the port into the rear end of the 
cylinder discharges the contents of the latter through the exhaust port 
before the piston moves back. A new charge is then introduced on the 
next rear motion of the piston, so that there can be no irregular action 
from the mixing of two charges. 


Gas Motor EnGrnes.—Williamson, T. M., Malam, J., and Ireland, W. A., 
of Southport. No. 5570; Nov. 29, 1883. (Not proceeded with.) 

These improvements consist in making a gas motor engine with two 
cylinders placed side by side. The combustible charge is fired in one of 
the cylinders; while the other is the exhaust cylinder. There are ports 
leading from the working cylinder to the exhaust cylinder; and cranks are 
set at right angles to them, or nearly so. The pistons, ports, and cranks 
are so arranged that the operation is as follows :—When acharge is ignited 
in the working cylinder, it forces the piston out until it has nearly reached 
the end of its stroke. It then uncovers certain ports which put the interior 
of the cylinder into communication with the atmosphere through the 
exhaust cylinder ; so that the pressure of the products of combustion falls 
to that of the atmosphere. The piston of the exhaust cylinder is then on 
its return stroke, and its further progress closes these ports; thus shutting 
off direct communication between the working cylinder and the atmo- 
sphere. The exhaust piston is made a little wider than the ports; so that 
after closing them on the one side it immediately begins to open them on 
the other. It is at this moment that the admission valve is opened. The 
cranks being at right angles, the exhaust piston will about this time be 
travelling through the quicker part of its stroke ; while the working piston 
is still travelling comparatively slowly. The exhaust piston thus has time 
to make the greater portion of its inward stroke before the working piston 
returns sufficiently far to close the ports. The exhaust piston consequently 
extracts a certain portion of the remaining contents of the working cylinder 
which is replaced by a new charge entering through the admission valve. 
The working piston by its further inward motion compresses this charge ; 
and it is fired at the moment that the piston reaches the extremity of its 
inward stroke. This series of operations is then repeated. 


BREAKING CANNEL, Coat, Coke, &c.—Woodward, A., of Manchester. 
No. 5683 ; Dec. 10, 1883. 

This invention consists in providing a plate (serrated on the face), in a 
vertical position by preference, and attached to a framing so as to beadjust- 
able in regard to a series of rollers placed one over the other to rotate in 
bearings. These rollers are also toothed on their peripheries. The upper 
roller is at the greatest distance from the face of the toothed plate; the 
next roller below the upper one, nearer; and the next is the nearest to the 
face of the toothed plate. Three rollers are used by preference. The 
material to be broken is fed between the upper roller and the stationary 
toothed plate. The large pieces are thus sliceell: and the material, after 
gees the ae roller and plate, descends to the next, and so on, until 

elivered finally from between the last roller and the plate. 


Gas Motors.—Mugunier, P., of Paris. No. 6678; April 22, 1884. 

This invention has for its object improvements in the construction and 
arrangement of gas motors, whatever may be the nature of the combustible 
mixture employed in them. The improvements have reference to a new 
arrangement of cylinder; to a new system of distribution; to the applica- 
tion of a relief valve; and (principally) to the combination of an oscil- 
lating movement of the eplialler with an igniting apparatus, in order that 
the latter may not operate except at the desired moment, From this 
there results, according to the patentee, an economy of gas ; the avoidance 
of heating of the cylinder ; and the prevention of back ignitions. 


APPLICATIONS FOR LETTERS PATENT. 

9724.—Mo1tson, A. R., Southampton Buildings, London, ‘‘ Improve- 
ments in apparatus for inducing electric sparks for gas lighting and like 
purposes.” July 3. 

9775.—Kine, J., jun., Manchester, “Improvements in apparatus for 
taking off the gas from gas-retorts, and delivering it into the hydraulic 
main, and for preventing the condensed tar from running back into the 
retort.” July 5. 

9901.—CotTon, E. G., “Improved automatic stop-plugs for pipes for 
conveying gas, oil, and other inflammable fluids or liquids.” A com- 
—— from W. F. Cosgrove, E. F. Jennings, and J. Scott, New York. 

uly 8. 

9931.—Tuorp, T., Whitefield, ‘A new and improved apparatus for regis- 
tering the illuminating power of gas.” July 9. 

9949.—CapritatnE, E., “Improvements in gas motors,” A communica- 
tion from Benz and Co., Mannheim. July 9. 

9959.—Weymerscu, H. L., Cannon Street, London, “Improvements in 
pipes and other joints.” July 9. 

9973.—Hatery, W. H., Bradford, ‘“ Improvements in the construction of 
socket pipe-joints.” July 9. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
1883 


5802.—Brin, L. Q. and A., Paris, “ Improvements in the manufacture or 
production of ammonia or ammoniacal products, and in apparatus to be 
employed therein, and in the preparation and treatment of materials used 
in the said manufacture.” Dec. 18. 

5928.—Wetcn, E. J. C., Palace Chambers, and Rarren, R. C., West- 
minster Chambers, London, ‘‘ Improvements in gas-engines.” Dec. 29, 

5952.—DempsterR, J., Elland, “Improvements in connection with gas- 
retort, steam-boiler, and other furnaces for generating heat.’’ Dec. 31. 

6976.—Tonxin, W. W., Brixton Road, London, “Improvements in 
motive-power engines actuated by the combustion or explosion of mixtures 
of gas or combustible vapours with air, parts of which improvements are 
also applicable to other motive-power engines.’ Dec, 31, 


PATENT WHICH HAS BECOME VOID. 
[AFTER THE SEVENTH YEAR. | 
1223,—Sirre, C. A., ‘An improved apparatus for carburetting lighting 
gas,” March 28, 1877. 
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Parliamentary Intelligence. 


HOUSE OF COMMONS COMMITTEE. 
Tuespay, May 6. 
(Before Mr. J. Tausor, Chairman; Mr. H. H. Fowxier, Mr. C. Garnier, 
we G. Gotpngey, Mr. G. W. Hastines, My. C. Parker, and Mr. 
EST. 
) CARDIFF CORPORATION BILL. 
(Continued from p. 70.) 

In further cross-examination, Mr. Williams said he had recommended 
the extension of the Ely pumping works, because a temporary increase in 
the water supply was imperative, and the easiest way of obtaining it was 
by extending the Ely works. The result of the extension, however, had 
not been satisfactory, as the additional water obtained was very slight. 
He considered that it was necessary to provide storeage for 150 or 160 days. 
When the works now in course of construction were completed, there 
would be storeage to the extent of 380 million gallons; this would yield 
about 2,300,000 gallons a day for 160 days. His calculation of the require- 
ments of Cardiff was based on 25 gallons per head of the population. All 
water from the limestone was hard. He could not say exactly what pro- 
portion of the present gathering-ground was on limestone, but the northern 
portion of it was. The southern part was becoming a residential suburb, 
and this tended to make it undesirable as a gathering-ground for a water 
supply. The new works were designed by himself, and the plans were 
submitted to Mr. Bateman and Sir John Hawkshaw before they were 
adopted by the Corporation, and were approved by them. The northern 
boundary of the gathering-ground consisted of high hills, the slopes of 
which were very precipitous in some parts, and the water would run down 
very quickly, and with great force. There would be no danger to the 
embankments from this; for the whole of the works were designed to 
carry off safely the heaviest flood that could occur. 

Mr. Symonds, F.R.G.S., said that he had for the past 25 years given 
special attention to the quantities of the rainfall in various parts of the 
United Kingdom, and, among other places, of Wales. He had ‘extracted, 
for the —— of the present inquiry, all the records from 1866 referring 
to the district pro cool to be dealt with by the Bill. The returns were 
from a large number of stations in the locality and the neighbourhood 
around. At two or three of these stations there was a very heavy rainfall 
—equal to 95, 88, and 86 inches. This was an excessive rainfall, and only 
occurred in a few localities in the Lake district, in North Wales, and the 
Isle of Skye. There was no such fall within the district now proposed to 
be dealt with; but there was an approach to it at one point in the extreme 
north-west corner above reservoir No.1. Judging from all the records, he 
believed that the rainfall of the gathering-ground now dealt with was as 
nearly as possible 60 inches—rather under than over. 

Mr. J. I’. Bateman, C.E., said he had considered the position of Cardiff 
with regard to its water supply. Cardiff being a port and manufacturing 
town combined, it was somewhat difficult to say what was the exact 
amount of water that was necessary; but he should say that 30 gallons 
per head should be supplied. This, with a population of 10,000, meant a 
supply of 3 million gallons a day. He considered that the present supply 
was equal to 2 million gallons a day—1 million from Lisvane, and 1 million 
from the Ely works, with an additional 4 million gallons from works in 
course of construction. He thought a fresh supply was necessary on many 
grounds; not only as to quantity, butasto quality. He thought the water 
of the present supply was too hard when cold; and even when boiled, or 
treated by Clark’s process, it could not be reduced to soft water. He had 
always been an advocate for soft, as against hard water. The Lisvane 
water was not only too hard, butit was discoloured by the red marl which 
formed the surface of the gathering-ground. Besides this, a large part of 
the drainage area was cultivated land; and being situated within a few 
miles of the town, he need hardly suggest that the manure that would be 
used on such land would be mainly town refuse. In his opinion no water 
supply ought to be obtained from land so near to a large town. He had 
examined the district, and had carefully considered the circumstances of 
the neighbourhood and the requirements of the town, and had reported 
strongly in favour of the scheme that was now submitted, as the best that 
could be devised. As to the quantity of water that ought to be given as 
rompensation, he might say that in the Lancashire and Yorkshire streams, 
which were fully employed and greatly used, the amount of compensation 
was usually fixed at 9 or 10 inches—scarcely ever more than 10 inches—of 
the rainfall from the whole of the drainage-ground. That was found to be 
as much as could be profitably used by the millowners. Not only so, but 
with this amount, regularly delivered, the millowners were far better off 
than with the whole rainfall—having a flood one day and perhaps a drought 
the next. He had been through the petitions against the Bill, and had 
observed the statement that an accident to the embankments of the reser- 
voirs was only a question of time. This must mean, if it meant anything, 
that every reservoirin the country must at some time or other burst. He 
did not believe this at all. If the work were properly carried out there 
should not be the slightest danger ; and from his examination of the plans 
and estimates, he believed that the work would be carried out properly 
and safely. 


WeEDNEsDay, May 7, 

Mr. Bateman, in further cross-examination, said he had examined the 
district of the new supply on two occasions. He had not inspected the 
water-works of the Merthyr Local Board supply; but was acquainted with 
the district. 1t was difficult to form an opinion as to the amount of the 
rainfall in the two areas, as so much depended upon the respective local 
circumstances. He could not lay down any general law as to the rainfall, 
as it depended upon the elevation of the ground; certainly not with regard 
to mountainous districts. In the present case he believed the rainfall 
would be about the same in the two areas. His estimate was that in dr 
seasons the rainfall would be 85 to 40 inches, while the mean rainfall of ail 
seasons would be perhaps between 50 and 60 inches. He considered that 
in the present case the formation of the ground made it difficult to con- 
struct reservoirs large enough. He calculated the amount that could be 
reckoned on was a rainfall of 35 inches, from which 10 inches had to be 
deducted for loss by absorption. This left 25 inches as the total amount 
that could be collected in the reservoirs, and out of this he allowed 9 inches 
for compensation. In order to store all the water that would be yielded by 
the drainage area, reservoir accommodation would be required to the extent 
of 50,000 cubic feet per acre. Hedid not know what was the exact amount 
of reservoir accommodation per acre that was proposed ; but he knew the 
amount was not so large as was necessary to store the whole yield of the 
gathering-ground. The storeage accommodation at the Lisvane reservoirs 
when the new works were constructed would be 380 million gallons, and 
this would give a daily supply of 2,100,000 gallons in times of extreme 
drought, which he put down at 180days. He did not think, however, that 
the Lisvane supply ought to be used for the town of Cardiff. In his opinion 
it should be rejected, because it was too hard, was liable to pollution, 
and was insufficient in quantity. 





Mr. T. Hawksley, C.E., said he knew Cardiff well, and the circumstangy 
of the town were such as to call imperatively for a new supply of wate 
The proposed works would require about five years to construct; and by 
the time they were finished Cardiff, at its present rate of progress, woxlj 
have a population of 135,000. This population would require a wate 
supply Po moma 4 and 5 million gallons per day—a quantity which it wa 
utterly beyond the power of the existing source of supply to afford, }, 
had had to do me 4 the Taff Fawr Valley for nearly 30 years, and wa 
aware that there had been frequent proposals to construct water-works fg 
the supply not only of Cardiff, but also of the several towns between thay 
place and Merthyr, including Merthyr itself. The suitability and excelleng 
of the water supply had long been known, as it was remarkable for jt; 
coldness and purity. He believed that the proposed works would yield x 
least 3 million por a day, in addition to 24 million gallons a day fo 
compensation purposes. He did not think there was much likelihood of 
supply of water being obtained by sinking wells anywhere in the Vicinity 
of Cardiff ; almost the whole of the district being situated on cog] 
measures. He thought that an allowance of 10 inches of rainfall was 
sufficient for compensation purposes. 

Mr. J. Mansergh, C.E., and Mr. G. H. Hill, C.E., gave evidence jp 
support of the scheme ; expressing the opinion that the plans of the works, 
as prepared by the Engineer to the Corporation (Mr. Williams), were 
perfectly satisfactory. 

The case for the promoters then closed. 





Tuurspay, May 8. 

Evidence was given to-day in opposition to the Bill. 

Mr. Jones, Manager of the Cyfarthfa Works (Messrs. Crawshay Bros), 
said they required a large supply of water, and at the present time they 
were very short in dry seasons. A short time ago they were drawing 
1200 cubic feet of water per minute from the Merthyr reservoir. The 
present scheme would not interfere with the supply from the Merthyr 
reservoir; but he feared that if the Cardiff Corporation took the water of 
the gathering-ground without giving sufficient compensation, the works 
might suffer. He did not think 10 inches of the rainfall would be sufi. 
cient. He did not know what was the total amount of the rainfall in wet 
seasons ; but he knew that a large quantity of water ran to waste down 
the stream for want of storeage. He admitted that they would be ina 
better position if they had a steady average flow of water in dry and wet 
seasons than they were at present, when in dry seasons they were often 
short of water. He shoul be quite willing to accept as compensation 
what was usually given in such cases; but he thought they ought to have 
some power of impounding the overflow in wet weather, and also the 
Sunday flow. 

Mr. H. Law, C.E., said with regard to the present supply of the Cardiff 
Corporation, on the basis of Mr. Williams's own figures, when the exten- 
sions of the present works were completed, there would be a supply fors 
population of 135,000 persons, equal to 25 gallons per head a day; in 
other words, there would be an ample supply for Cardiff for at least six 
years tocome. He did not consider that the quality of the water furnished 
from the Llanishen gathering-ground was so bad as to justify the Corpora. 
tion in abandoning a supply that had cost so much money. With regard 
to the amount of compensation water offered by the scheme, he did not 
consider it sufficient. The undoubted recognized rule in such cases was 
that one-third of the average flow of three dry years should be given as 
compensation to the riparianowners. He did not agree with Mr. Hawksley 
when he said that 10 inches of rainfall was an ample supply for compensa- 
tion ; because from gauges that had been taken for a period of 18 years, he 
found that the actual rainfall on the 4000 acres of gathering-ground was 
far greater than the promoters stated. Nor did he consider that 10 
inches of the rainfall would he sufficient for the wants of the Cyfarthfa 
Works. The gaugings showed that the average rainfall for the years 
from 1865 to 1882 had been 77°92 inches, actually running off the ground. 
It was customary to allow 10 inches for evaporation, so that the real 
rainfall was 87°92 inches. He had every reason to suppose that the rain- 
fall in the Upper Taff Fawr gathering-ground was actually higher than 
that of the Merthyr gathering-ground, and that it would be at least 
92:14 inches. He arrived at this figure by calculating the difference in 
the average level of the two gathering-grounds, and allowing an increase 
of four inches of rainfall for every 100 feet greater altitude. This would 
leave, after allowing for evaporation and loss, a net available rainfall of 
66°78 inches. One-third of this, or 22°26 inches, was the amount of com- 
pensation to which the riparian owners were entitled. This worked out 
to 614 cubic feet per minute, or 54 million gallons per day, against 276 
cubic feet per minute, or 24 million gallons per day, as was offered by the 
promoters. From the lower gathering-ground he estimated the available 
rainfall would be 55°73 inches, one-third of which, or 17°58 inches, was 
the amount of compensation to which the riparian owners were entitled, 
or 776 cubic feet per minute, against 442 cubic feet as offered by the pro- 
moters. There was no allegation that this amount of water could not be 
used, because the Cyfarthfa Works alone could use as much water as 
they could procure in dry weather. As to the amount of compensation 
awarded in other cases, he had personal knowledge of the case of the 
Liverpool Water-Works, and the amount of compensation awarded 
there was between 9 and 10 inches; but a cash payment of £28,000 
was made in addition. Moreover, the mills entitled to compensa 
tion in that case were very small compared with the existing ones. 
At present the Cyfarthfa Works used water chiefly as a motive power; 
and if they had not water, they would have to use more steam. He quite 
calculated that 30 gallons per head a day was not more than sufiicient 
for the population of a large town. He had nothing to say against the 
proposed source of supply; all he said was that the Corporation had not 
provided sufficient reservoir accommodation, and would, therefore, not be 
able to give sufficient compensation. His sole objection to the scheme 
was as to the size of the reservoirs, and the consequent insufficiency of 
the compensation supply. If this difficulty were overcome, his objection 
would at once fall to the ground; and, really, it came merely to a question 
of expense. 

Mr. Baldwin Latham, C.E., was examined as to the amount of rainfall 
upon the proposed gathering-ground. He put in a number of tables 
showing what was the actual rainfall, and how much ought to be given 
as compensation on the basis of one-third of the rainfall being applied 
to that purpose. He estimated that 27 inches ought to be given as 
compensation. 





Tuespay, May 18. 

Mr. Latham, continuing his evidence, explained at length the tables 
in by him on the previous day. In the course of witness’s examination 
y Mr. Micwaz., ? 

Mr. Litter asked what it really was Messrs. Crawshay wanted. If his 
friend would state the quantity of water they wished to have, the promoters 
would see how far they could meet him. 

Mr. Micuaex said he would at once say he was endeavouring to show 
that 614 cubic feet per minute ought to run from the 4000 acres of the 
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higher gathering-ground as compensation water, according to the ordinary 

rinciple recognized by Parliament in such cases. 
P Mr. LITTLER said that though he admitted that to some extent there was 
a general principle recognized by Parliament, the application of it was 
guided by the quantity that was likely to be required. Did Mr. Michael 
say that 614 cubic feet per minute was the quantity that was required ? 

Mr. Micwazt said he was not in a position to state this. What he could 
say was that 614 cubic feet per minute was the quantity that Messrs. 
Crawshay would absolutely expect to flow down as compensation. He 
should show that they would require a great deal more, and that they would 
be seriously injured even if they had the quantity he had named. He was 
yery anxious to arrive at a settlement. His clients were not hostile to the 
scheme in any way; but enormous interests depended upon it. If there 
was any hope of arriving at a settlement, he was perfectly willing to allow 
the matter to be discussed by the Engineers in private, so as to shorten the 
inquiry before the Committee. 
Mr. LirTier said this was all he wanted. Let the Engineers meet and 
say what it was their opponents required, and the promoters would then 
see what they could give them. If Mr. Michael would give him his clauses 
in writing, his Engineers should see them, and if they could come to an 
agreement he would be glad to do so; while if they were at total variance, 
they would then appeal to the Committee. 

After some discussion, the inquiry was adjourned to allow, if possible, 
of an arrangement being come to between the parties. 


WepneEspay, May 14. 

The case of the Merthyr Local Board was considered to-day. 

Mr. Lepcarp said the objection of his clients to the preamble of the 
Bill was not based upon the question of compensation. They objected 
that if the reservoirs were constructed according to the plan now pro- 
posed, it would constitute a danger to the town of Merthyr. What he 
proposed was that with regard to the reservoirs Nos. 2 and 3, the Com- 
mittee should make it a condition that instead of the embankment being 
constructed of earth and puddle it should be of stone. Especially he 
asked this with regard to reservoir No.2. He believed that the cost of a 
stone embankment would be no greater than the cost of an earthen one, 
because no puddle could be obtained within a distance of six or seven 
miles, while there was plenty of stone on the spot. But whether the cost 
would be greater or not, he asked the Committee to grant the conditions 
he asked, rey ad because they were necessary in order that the embank- 
ments might be perfectly safe. There was one other point, and that was 
that his clients asked for a provision giving them the right to tap the pro- 
moters’ main and obtain a supply of water from it if they should find they 
required it, at a price to be fixed by the Bill. He thought this was only 
reasonable, seeing that the promoters were taking away a large portion of 
the existing gathering-ground of the Merthyr Local Board. Further, he 
asked that it might be made clear that the promoters wished to be 
restrained from competing for the supply of water with the Local Board 
in the district which the latter were empowered to supply. 

Mr. STEPHENS said he could at once state in regard to the latter point, 
that if it was not already clear in the Bill, it should be made so. 

Evidence having been given in support of the Local Board's case, 

Mr. SteruHEens replied on behalf of the promoters. He said that the 
whole of the opposition to the Bill had resolved itself into two points—one 
as to the amount of compensation that should be given, and the other as 
to the safety of the embankments. On the first point he contended that the 
quantity which the promoters offered was a liberal amount. As to the 
safety of the embankments, he maintained that such men as Mr. Bateman 
and Mr. Hawksley—the most experienced of living engineers on all matters 
of water supply—could be depended upon to construct works that should 
be absolutely safe, so far as human effort could make them. 

At the close of the learned Counsel’s address the room was cleared. On 
the re-admission of the parties, 

The CuatRMaN announced that the Committee had passed the preamble 
of the Bill, subject to 12 inches of compensation water being given, and 
the materials for the reservoir being approved by the Board of Trade. 


The consideration of clauses occupied the Committee for three days; 
and the Bill was then ordered to be reported to the House. 








egal Intelligence. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
WEDNESDAY, JULY 9. 
(Before Sir Bannes Peacock, Sir R. P. Couurer, and Sir A. Hopnovse.) 
BISCHOF’S PATENT FOR THE FILTRATION OF WATER BY SPONGY IRON. 

This was a — for the prolongation of letters patent granted on 
Sept. 19, 1870, for a term of 14 years, to Mr. Gustav Bischof, jun., for the 
aa of “Improvements in the Means employed for the Purification 
of Water.” 

Mr. WessTer, Q.C., and Mr. W. N. Lawson appeared for the petitioners ; 
~ ATTORNEY-GENERAL, Mr. R. S. Wricut, and Mr. Dancxwerts for the 

rown. 

The invention related to the use of spongy iron for purifying water for 
domestic purposes, and depriving sewage of its noxious and dangerous 
properties. Spongy iron has been proved to possess a strong and lastin 
action in separating or destroying and rendering innocuous by chemica 
agency various objectionable matters occurring in water and sewage. Of 
still greater importance is the physiological purification effected by the 
material—that is to say, the destruction by it of low forms of organic life 
occurring in water and sewage. It has been proved that no degree of 
dilution and no natural filtration or ordinary artificial filtration (such as 
through sand) however efficient it may be, affords any such guarantee ; 
and spongy iron had been applied with very marked practical success. 
The petitioners, Mr. Bischof and others, had expended large sums of 
money, and devoted great pains and trouble, in endeavouring to introduce 
the invention to the public and bring it into use. They had endeavoured 
to obtain its employment by the Water Companies in London; but, owing 
to the uncertainty which had prevailed since 1878 as to the position of the 
Companies in regard to proposed legislation in regard to their rights, they 
had been unwilling to embark new capital in adopting the invention. The 
only town in which the invention had been applied to water-works was 
Antwerp; and there it had been erfectly successful. The chief applica- 
— of the invention had been for the purpose of the manufacture of 
: omestic filters. The utility of the invention had been generally acknow- 
edged ; and domestic spongy-iron filters had been introduced into the 
various Government departments, and were beginning to be generally 
used. In these circumstances, the petitioners asked to have the patent 
extended, in order that they might receive a fair reimbursement, and 
remuneration commensurate with the great public value and importance 
of the invention. 

Mr. Wessrer, in opening the case, referred to the meritorious nature of 


the invention. He mentioned incidentally that one of its chief advantages 
was that by it the bacilli which had recently been discovered by Dr. Koch 
and others to be the germs of cholera were detected, and prevented from 
passing into the water. 

Dr. EL. Frankland, F.R.S., gave evidence in support of the petition, testi- 
fying to the great merit and novelty of the invention, as destroying the 
germs of disease. 

Mr. Bischof, the patentee, detailed the experiments made by him which 
led to the invention the subject of the patent. 

Mr. WEBSTER said there were other scientific witnesses in attendance, 
who would speak to the great merit of the invention ; but 

Their Lorpsurrs said that, after the evidence which had been given, 
they did not think it necessary to hear any further proof as to its utility. 

The Arrorney-GENERAL did not dispute the merit of the invention, and 
—— the accounts as put in. 

After considering the matter for a short time in private, 

Sir B. Peacock said that, after the evidence which had been given, their 
Lordships entertained no doubt that the invention which was the subject- 
matter of the patent was a very useful and meritorious one; and they 
thought that, as far as this went, it should be renewed, unless the patentee 
had received adequate remuneration. As to this point, the accounts had 
been —, and the Attorney-General did not object to them. Their 
Lordships were of opinion, that, so far from the patentee having made any 
profit, he had sustained a loss ; and therefore they would advise Her Majesty 
to extend the patent for seven years. 





HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Tuurspay, Juty 10. 
(Before Justice Norn.) 
SUGG AND CO, Uv. BRAY AND CO, 

The hearing of this long-pending action commenced to-day. 

Mr. Aston, Q.C., Mr. WessTeR, Q.C., Mr. Coapwyck Heauey, and Mr. 
Wauinney appeared for the plaintiffs; Mr. Davey, Q.C., Mr. BarBer, Q.C., 
Mr. Lock woop, Q.C., and Mr. IneLE Joyce for the defendants. 

Mr. Aston, in opening the case, said it was one in which Messrs. W. 

Sugg and Co., Limited—a Company carrying on the original business of 
Mr. William Sugg—were the plaintiffs, and Messrs. G. Bray and Co. (prac- 
tically meaning Mr. G. Bray, who was the only member of the firm) were 
the defendants. It was brought primarily for an injunction to restrain 
the defendant Bray from injuring the plaintiff Sugg in his character, in 
his property, and in his business, by issuing threatening notices and 
making defamatory statements. The threatening notices were issued in the 
form of circulars addressed to Mr. Sugg’s customers, and the defamatory 
or injurious statements were made by circular, verbally, and by advertise- 
ments in the public newspapers, especially those addressed to the gas- 
lighting world, such as the Journat or Gas Licutinc. He would divide 
the injurious statements into three classes: First, statements to the effect 
that the plaintiff Sugg, by making and selling certain lamps and burners 
(and his customers by buying and using them), infringed certain patents 
of Mr. Bray; and further that the defendant Bray would bring actions 
for infringement in respect thereof. Secondly, Mr. Bray stated that Mr. 
Sugg, who was one of the principal improvers of the Argand burner 
(though he was also the improver of the flat-flame burner), had, owing to 
the failure of the Argand burner, completely abandoned this system. This 
statement, of course, was eminently calculated to injure Mr. Sugg and the 
Company with which he was now connected, and which carried on his old 
business. The third class of statements were injurious to the character of 
Mr. Sugg himself; and they were really of the character of an innuendo 
contained in advertisements of the defendant’s, in which he said: 
“Warning is to be given respecting apparatus offered for sale by 
certain parties who unscrupulously attempt to introduce as their own 
inventions copies of parts of our street lighting apparatus.” He 
referred to these allegations generally, because in the pleadings there were 
references to a great number of statements and counter-statements which 
his learned friends and himself considered might be eliminated from the 
inquiry. He was not going to trouble the Court with a mass of statements 
which might fairly be characterized as of the nature of trade disputes. 
Trials took place of certain apparatus designed and manufactured by 
Mr. Sugg; and whether or not Mr. Sugg won in those trials, was the 
subject of a fierce competition between Mr. Sugg and Mr. Bray. But 
with this part of the case, unless it should become necessary, from any- 
thing brought forward on the other side, he did not propose to deal, 
but should endeavour to pick out from the mass of statements made on 
the one side and on the other those which were really pointed to the three 
questions which, it seemed to him, his Lordship would have to consider. 
First, whether the plaintiff had a right to complain of the statement of 
the defendant that he and his customers had infringed his patents; 
secondly, whether the defendant's statements as to the plaintiff having 
abandoned important branches of his manufacture ought to be restrained 
by injunction, and whether the plaintiff had suffered injury therefrom ; 
and, thirdly, whether the plaintiff had a right to complain of the defen- 
dant for saying, when he referred to “certain parties” (meaning the 
plaintiff, as he believed was not denied on the other side), that he hal 
unscrupulously attempted to introduce as his own inventions things which 
were copies of the defendant’s. With reference to the first and most 
important question, the allegation of the plaintiff was that the defendant 
falsely and maliciously stated that the apparatus made and sold by Mr. 
Sugg infringed two separate patents of the defendant’s, and also that he 
threatened to continue issuing these notices; and, as he understood, he 
justified doing so by stating that he had a right to issue these notices, and 
intended to defend his right because, in fact, the said notices were true. 
He (Mr. Aston) should submit that these statements, that the plaintiff and 
his customers had infringed the defeniant’s patents, were untrue; and 
further that the notices were maliciously issued. And this he believed he 
should beable to prove. But even if he failed to do so, he should contend 
that the plaintiff was equally entitled to an injunction, even if his 
evidence was not sufficient to satisfy the Court that the statements, 
although untrue in fact, were maliciously made and issued. According to 
the old cases decided before the new Patent Law came into force on the 
Ist of January of this year, it was necessary to prove that threatening 
notices were issued falsely and maliciously in order to entitle the plaintitf 
to recover damages ; but still, if these notices were untrue in fact, and the 
defendant threatened to continue to use them (as defendant at the bar 
contended he had a right to do), plaintiff was entitled to an injunction. 

Justice Nortn asked if the Act of 1883 made any difference in this 
respect; because this action was commenced in 1881. 

Mr. Aston said he did not propose referring to the Act of 1883 until it 
became necessary to show what change, if any, was made by the Act. 
Under the old law, according to the cases of Wren v. Weald and Halsey 
v. Brotherhood, a patentee was justified in issuing threatening notices if 
he had a reasonable and probable cause to believe they were true; and for 
notices so issued he was not liable for damages unless mala fides was 

proved. Even in these instances, if the defendant threatened to continue 
issuing such notices, and at the bar defended his right to do so, and it were 
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proved that the notices were untrue in fact, although damages could not be 
recovered, the defendant could be restrained. By the Patent Act of 1883 
there was a provision which made a statutable grievance that which at 
common law, under the old Act, could not be regarded as a grievance, and 
for which no damages could be recovered. The 33rd section provided that 
where any person claiming to be a patentee, by circulars or otherwise, 
threatened any other person with legal proceedings or liability in respect 
of any alleged manufacture, use, or sale of any invention, any person 
aggrieved thereby might bring an action against him, and obtain an 
injunction against the continuance of such threats, and might recover such 
damages (if any) as might have been sustained if the alleged manufacture, 
use, or sale to which the threats related was not in fact an infringement 
of any legal rights of the person making such threats. It was provided, 
however, that the section should not apply if the person making such 
threats prosecuted, with due diligence, an action for infringement. The 
threats in this case were issued as far back as June 23, 1881. On that day 
there were three separate circular letters issued, to which he should have 
to call attention. Since that time the defendant had not brought any 
action. He (Mr. Aston) contended that the defendant, being charged with 
threatening to continue the issue of these notices, and not having denied 
it in his pleadings, the plaintiff was entitled to an injunction whether he 
was entitled to damages or not. 

Justice Nortu asked if there was a threat to continue !issuing these 
notices if it turned out that the plaintiff had not infringed. 

Mr. Aston said he was premising that the plaintiff must prove that 
the defendant made statements which were untrue in fact. The defen- 
dant said they were true; and this he was going to prove. But if he 
failed to prove it, and claimed his right notwithstanding, he (Mr. Aston) 
should submit that the plaintiff was entitled to restrain him. In Halsey 
v. Brotherhood, the late Master of the Rolls said the plaintiff could not 
obtain damages unless he showed malice; but if he could show that the 
statements were untrue in fact, he was entitled to aninjunction. He sub- 
mitted that he was entitled to it under the old law, and doubly entitled to 
it under the new Act. It was now a statutory grievance, restrainable by 
injunction, for a man, bond fide or mala fide, to say untruly that A. B. 
infringed his patent. 

Justice NortH said he saw the point ; but he should be able to appreciate 
it better when he heard what the defendant’s Counsel said. 

Mr. Aston said the pleadings were amended, especially with reference to 
this point, by the insertion of an allegation that the defendant threatened 
to continue to issue the notices complained of. The defendant had not 
made any reply to this; and, as he understood, he intended to justify it. 
Having stated generally the nature of the action, he would shortly tell his 
Lordship the facts of the case; and for this purpose he must give a 
succinct account of who Mr. Sugg was, and what he had done in the 
improvement of gas-burners and gas-lamps. Mr. Sugg had for the last 30 
or 40 years been pee in making improvements connected with gas 
lighting ; and he had devoted his time and attention especially to improving 
two classes of burners, called flat-flame burners and Argand burners. The 
fiat-flame burner consisted of a chamber (formed of metal, porcelain, or of 
a material called “ steatite’”’) and a tube, let into the aan, in which a 
slit was cut so as to allow the gas to issue ina flat flame. Sometimes these 
were called batswing burners; but he should call them generally fiat-flame 
burners. For many years Mr. Sugg gave a great deal of attention to the 
improvement of this particular class of burner. He formed them hollow 
at the top, he made the slit circular, and effected several other improve- 
ments; and he believed he was the first to put forward the fact that it 

was advisable with Argand burners that there should be a large aperture, 
and that the pressure should be regulated in accordance with the issue of 
the gas. The learned Counsel was proceeding to describe the construction 
of the Argand burner, when 

Justice NorTH said he understood that in this class of burners the air 
went to the inside as well as to the outside of the flame. 

Mr. Aston said this was exactly the point. There was a leading case of 
Sugg v. Silber,* tried as far back as 1876, in which it was proved that the 
London” Argand burner, the invention of Mr. Sugg, was a remarkable 
improvement. From that time onwards, until the circumstances took 
place which formed the ground of the present action, Mr. Sugg continued 
the manufacture of both flat-flame and Argand burners, devoting his time 
and attention to improving the two systems; and when the statements to 
which he (Mr. Aston) should have to refer were made, Mr. Sugg was doing 
a very good business with both classes of burners. In 1878 and 1879 the 
remarkable news came from America that Mr. Edison had succeeded in 
practically carrying out a system of electric lighting; and a great many 
people thought the days of gas were numbered. It was not to be wondered 
at, therefore, that gas companies were anxious that some steps should be 
taken to show that, for street lighting and other purposes, gas could be 
utilized to a much greater extent than had hitherto been thought possible. 
Naturally Mr. Sugg, being one of the most eminent manufacturers of lamps 
and burners, was looked to to do something, and to show that although 
electric lighting might be very fair, a great deal more could be done with 
gas lighting than had been effected before. Mr. Sugg in 1879 first devoted 
his attention to improving the Argand burner; making it larger in size, 
and introducing it into a lamp (registered in January of that year), which 
when exhibited was found to give a light so brilliant that it wasa very fair 
competitor with the Brush, the Edison, or the Siemens electric lamps for 
street-lighting purposes. At the timie Mr. Sugg put forward his Argand 
burner as being that which best enabled gas to be burnt with an efficient 
result, he was also carrying on his flat-flame burner trade, and was per- 
fectly aware that the advantage to be derived from the improved lantern, 
could be obtained also, though in a less efficient manner, by the appli- 
cation of a flat-flame burner. No doubt, in order to develop the greatest 
illuminating power from a certain quantity of gas, the Argand was the 
better burner. Mr. Sugg said so then, and he said so now; but for street- 
lighting purposes, bearing in mind that there must be a glass chimney, 
and that lamplighters were not the most careful people in the world, it 
was found that there were certain practical difficulties in the way which 
would be obviated if there were no chimney. Mr. Sugg, then, devised the 
Argand burner for the purpose of aiding the gas companies in their com- 
petition with their formidable rival; but when it was found that this 
immediate danger had passed away (when gas companies no longer 
took upon themselves to consider what form of burner should be 
employed, but left it to the officials of vestries and the representatives 
of the ratepayers) he advised them that it was better to have a simpler 
apparatus—a flat-flame burner without a chimney, rather than an Argand 
burner with a chimney. Thereupon Mr. Bray, with other manufacturers, 
devoted time and attention to the employment, in lanterns or lamps, of 
burners of a character similar to those which Mr. Sugg had devised in 

1879. But Mr. Sugg, to meet the requirements of persons who paid for 
street lighting, was content to substitute for his Argand burner his flat- 
flame burner. What happened was this: Mr. Bray said, “ Why, Mr. Sugg 
is the great advocate of the Argand burner. Is it not true that he put this 
burner forward as a serious competitor of the electric light ? Was he not 





the representative of the Argand system? What does he mean, aft, 
what he did in 1879, by falling back, in the year 1881, on the flat-flan, 
system? I am the advocate of the flat-flame system ; Iam the one wh, 
put forward this system ’”—of course one could understand why, becang 
the “ London” Argand burner was Mr. Sugg’s—‘ so I will not go on thy 
lines of Mr. Sugg, and put forward the Argand burner, but will be Content 
with simply the flat-flame burner.” Practically the charge that he maj, 
against Mr. Sugg was that, instead of keeping on his own ground he way 

oaching upon his (Mr. Bray’s) ground. Hence the anger that arose, 
on charged Mr. Sugg with abandoning his own system—with poachin, 
upon ground that Mr. Bray thought he had a right to reserve to himself: 
and very acrimonious statements were made by Mr. Bray on the one side 
somunel Ge Mr. Sugg on the other, but based, as he (Mr. Aston) submit 
upon the mistaken notion that Mr. Sugg abandoned the position that hy 
took up as the promoter and advocate of the Argand burner exclusively 
and, practically copying Mr. Bray, infringed his patent by using thi 
which he was justified in using in the om he had manufactured fo 
his Argand system—viz., flat-flame burners of his own construction, which 
he substituted for his Argand burners. This was really the ground upoy 
which the present action was brought. Mr. Sugg would satisfy the Cour 
that although, for the pereens in the first instance of making a grey 
a upon the public at large, he did introduce his Argand burner, 
and did recommend them especially and preferentially, during the who 
of the time he was continuing to manufacture, as he had done years anj 
years before, his flat-flame burners, and was constructing lamps on his 
flat-flame system; and therefore it was untrue for Mr. Bray to say that ip 
substituting the flat-flame system, as Mr. Sugg did, for his Argand burner, 
he either infringed Mr. Bray’s patent, or that he abandoned his Arganj 
system. Still less was it true that he—because he was the person meant 
by the words “ certain parties’”—was unscrupulously representing as his 
invention that which he had copied from Mr. Bray. 


handed in to the learned Judge} new in 1879? 

Mr. Aston: No; nobody says it was. 

Justice Nortu: I thought I had seen them before 1879. 

Mr. Aston: Mr. Sugg made them as far back as 1858. I will not ask 
your Lordship to go back to 1858 in your recollection ; but certainly our 
own recollection will go back for 20 or 30 years. Something will be said 


which has a collar round it. You will be surprised to hear later on that 
this is one ground of a charge of infringement; yet that burner I shall 
prove was a burner which was in existence long before Mr. Bray’s patents 
were ever thought of. I will now refer to the gas-lamp which was intro. 
ones in January, 1879; and in which -Mr. Sugg employed his Argan 

urner. 
Waterloo Road, and you will find there a number of things of which you 
will have to take notice by-and-by. [The learned Counsel produced a 
book of drawings and proceeded :] Your Lordship will take it from me that 


Road in January, 1879; and.I will shortly explain its construction. You 
will find there a lamp consisting of a glass body, represented by the two 
angles, with a perforated top allowing for the emission of air, and with a 
perforated shoulder allowing for the entrance of air. That there isa 
lamp wherein the inlet and outlet are both at the top of the lamp. It 
is a lamp wherein the Argand burner is employed, surrounded with a 
chimney. The course of air as supplied will be followed by following 
what I may term the inlet curve coming down the side, curling round 
underneath the flame, passing (both inside and outside the flame) up the 
chimney ; pms through the conical guide until the heated air and the 
products of combustion (if any), are carried to the top of the lantern, and 
are there allowed to escape. One would suppose that Mr. Sugg was per- 
fectly entitled to take his lamp No. 11, and remove his Argand burner, 
and put three, four, five, or six flat-flame burners. This is all that is 
practically done, as your Lordship will find. In No. 12 you will perceive 


cone separated from the chimney; the chimney, as before, guiding the 
moving column of air, and supplying all the air that is necessary for com- 
bustion. Your Lordship will find that there the inlet and outlet apertures 
are at the top of the lantern. 

Justice Norta: There is more inlet and less outlet ? 

Mr. Aston: Yes, my Lord ; that is so. The inlet is at the bottom a 
well as at the top. Why should not Mr. Sugg, in that lamp made for his 
Argand, use his flat-flame burner? Can any one have a legal right to pre- 
vent his doing this by any patent? I think the question will be answered 
in the negative. I ought to call your Lordship’s attention to a very small 
matter, but one which will have to be considered—viz., what is the section 
of the rim (by rim I mean the framework) in which the panes of glass are 
inserted which form the lamp? You will see a section showing the metal 
bent up intoa U form. This is adopted all through. By-and-by you will 
find that this section of rim is supplemented by a perforated top which 
supplies air; but I will deal with this later on. Now turning to No. 13, you 
will again find that Mr. Sugg has there adopted the principle of having 
the outlet and inlet only at the top. This is like No. 11; only perhapsthe 
inlet supply is more copious. I shall prove to your Lordship that these 
lamps, as exhibited, were a great success. 

Justice Nort: They were all exhibited in 1879? 

Mr. Aston: Yes, all exhibited in January and February, 1879, I believe. 
But, my Lord, having done their work, and the electric light scare—if 1 
may use the term—having become attenuated, and the gas companies no 
longer taking into their own hands the actual supply of the lamps and 
burners for street lighting, but leaving the vestry authorities to manage 
this matter as they had done before, the practical inconveniences to 
which I refer—viz., having glass chimneys for the lanterns—being 
objected to by the lamplighters, it was thought advisable by Mr. Sugg 
that their convenience should be studied; and, consequently, he said, 
“Now that I have shown what, in its best form, a gas-burner can do, 
I will supply a simpler form.” Accordingly, he reverted to what I will 
call the antique type. If you turn to fig. 8 you will find there a lamp 
that was fixed in Vincent-street, Westminster, as far back as December, 
1878, You will see simply a flat-flame burner, with a lantern that had 
both the inlet and the outlet at the top, with a kind of cone and metal 
reflector, surrounded by an albatrine globe, which is, in point of fact, 
chimney with swelled sides. If you turn to fig. 6, you will there find 
another form of lantern; but with three flat-flame burners employed. In 
that case the lantern had both inlet and outlet; the inlet being at the 
bottom, and the outlet at the top. Another form of burner, somewhat 
similar in character, is shown in fig. 5. This was made and fixed at the 
pier-head at Beckton in October, 1871. Fig. 4 is another, where no less 
than 63 flat-flame burners were employed. All that I am asking your 
Lordship to infer from my reference to these antecedent drawings is, that 
it was quite competent for Mr. Sugg, although he put forward his Argan 

as being the better form of burner, to substitute his flat-flame burners 
whenever he chose. The use of both was known; the use of both was 
old; and, under the circumstances, the threatening notices issued in this 





* See JouRNAL, Vol, XXVILI., pp. 577, 766, 821, 868, 988, 979. 


case constitute a great grievance. I say it was impossible for Mr. Bray to 


Justice NortH: Was this circular slit [referring to a specimen burme § 


by-and-by with reference to the form of burner before your Lordship, and | 


No. 11 fairly represents in section a lamp that was fixed in the Waterloo | 


another arrangement, practically the same, only in that case there isa | 
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have made the charge that he did make believing it to be true. And asa 
roof, I ask your Lordship to consider whether a man who made a charge 
of infringing a patent as far back as 1881 could have seriously believed it, 
upon such meagre grounds as I shall show your Lordship existed in this 
case. 1 shall prove by evidence that I think will satisfy your Lordship, 
that these threats of infringement could not have been made by any 

rson bond fide believing them to be true, or thinking that any reason- 
able cause existed for them. I do not know that I need now refer to any 
other figure excepting No. 2. This is a drawing of a lamp of Mr. Sugg’s 
which was in Dean’s Yard, Westminster, as far back as 1868. There you 
have perforated metal for the air inlet at bottom ; and you have flat-flame 
purners parallel and inclined to one another. Whether or not Mr. Bray 
attaches importance to the position of these burners I cannot say. When 
Icome to call your attention to what he says in his specification, which 
he refers to as being a specification of the patent infringed, I admit that 
they are shown diverging. Whether or not any point will turn upon this 
Ido not know; but, if so, Mr. Sugg does not use this form. He does not 
like it; he prefers to use his old 1868 position when he uses his flat-flame 
purners, and you have them inclined one to the other. 

Justice NortH : Converging. 

Mr. Aston: Yes, or parallel. If you turn again to fig. 8, you will find 
there is a kind of collar used underneath the top of the burner, called the 
“old governor” burner; and higher up there is a trumpet-shaped tube, 
the edge of which (assuming the cylinder were cut away) would have a 
collar or circular ledge all round it, to which your Lordship’s attention 
will probably be called by-and-by. In this lamp there is another section 
orrim. The two sheets of metal are brought together, and are then made 
circular. This is a form of rib which differs in section from No. 4, where 
the rib is solid. It is so very small a matter that I am much surprised 
Mr. Bray should ever have referred to it as constituting a poche g for a 
charge of infringement. Having called your Lordship’s attention to the 

revious forms in which flat-flame burners—single, double, and multiple 
Conee—hed been employed, let me go to what I believe is the lamp upon 
which a charge of infringement is founded. On April 12, 1879, Mr. Bray 
took out a patent, and on August 19, 1879, he applied for letters patent, of 
which specifications will be handed to your Lordship. (The learned 
Counsel then discussed at great length the specification of April 12, 1879, 
and criticized minutely the drawings attached thereto.] We have, there- 
fore, according to Mr. Bray’s description, two forms of apparatus, in one 
of which the column of air is provided by the inlet at the bottom being 
used in combination with the outlet at the top. Now, I ask, what are the 
elements that go to form this combination? The lower inlet consists of 
an outer perforated cylinder, plus baffling-ring, plus inner perforated 
cylinder, plus bed of tubes, ow perforated plate (I want to use his 
exact language), plus conical conductor. These six elements all go 
to form his combination of the inlet at the bottom. That is used 
for the purpose of creating a special column of air in combination, in the 
first modification, with an upper outlet ventilator; and this upper outlet 
ventilator consists of an inner perforated cylinder, plus baffling-rings, plus 
outer perforated cylinder, perforated at top and bottom, or with spaces left 
at top and bottom. Therefore you have in the first modification for the 
purpose of creating this column of air, to which Mr. Bray attaches so 
much importance, a lower inlet composed of the foregoing six elements, 
plus the upper, consisting of the three elements to which I have referred. 
He says that you may have the column of air used in another part, the 
upper part of the lamp, both as an inlet and as an outlet. In such case we 
have the elements which go to form the apparatus serving a double pur- 
pose. These are: ordinary small conductor, plus inner perforated cylinder, 
plus bafiling-rings, plus outer perforated cylinder; the upper perforation 
for outlet and the lower perforation for inlet. In connection with this we 
have the currents of air supplied from the upper cylinder (or rather from 
the lower perforations of the upper cylinder) finding their way down the 
sides of the frame of the lamp, and in some way or other gaining access 
to the burner, whether it be single, double, or multiple. [The learned 
Counsel coutinued to explain, with the assistance of drawings and models, 
the claims made according to the specification of April 12, 1879.) I will 
now trouble your Lordship with the specification of the 19th of August as 
a further improvement upon the patent of the 12th of April. 

Justice NortH: Is the reason why you dwell upon this so much, that 
these are the patents which the defendant says you have infringed ? 

Mr. Aston: Yes. We administered interrogatories, and in his answers 
he states that these are the two patents; and he will presently put his 
finger upon the particular claiming clauses. I have dwelt with greater 
stress upon these clauses, to which your attention will be called; passing 
by some of the others. With reference to the specification of the 19th of 
August, the 5th claiming clause is for “any of the parts herein described 
and set forth, with any of the various parts described in the former speci- 
fication of the month of _ and also with any of the various parts of 
street or other lamps.” I do not suppose in all your Lordship’s experience 
you have before seen a claiming clause like this. I have been trying to 
understand it. Observe what it would be. Some of these parts consist of 
a cylinder or chimney, and yet Mr. Bray has the courage to claim any of 
the parts described in this specification with any of the parts used in any 
street lamp; and your Lordship is to be asked to believe that Mr. Bray or 
any other sane person could bond fide put this forward as a part charged 
with being an infringement. [The learned Counsel then commented upon 
the drawings attached to the specification, and continued :] Practically 
what Mr. Sugg did was to put into his own lamp the flat-flame instead of 
the Argand burner. I invite your Lordship to bear in mind the position 
of Mr. Bray’s burners with regard to his lamp—how low down they are, 
assuming thisto betheclaim. It isacombination andarrangement. Your 
Lordship will presently see that this placing of burners is the subject of a 
complaint on the part of Mr. Bray; and you will hear evidence that in no 
case does Mr. Sugg use the combination of parts which enables Mr. Bra 
to form his column of air. I undertake to call evidence to this effect. 
will now go through the pleadings very shortly. 

The learned Counsel then read at length the statement of claim, which 
contained (amongst open the following statements:—Mr. Sugg is an 
improver of systems of gas lighting and gas-burners, and made the hollow. 
top flat-flame burner in various sizes, and took out a patent (dated Dec. 9 
a for cutting the slit. These burners were largely used and sold. In 

78 the successful introduction of electric lighting threatened to supersede 
gas. , Thereupon Mr. Sugg devoted his attention to improving gas-burners ; 
and, in connection with the Phoenix Gas Company (now amalgamated with 
the South eee se Company) lighted the Waterloo Road with an im- 

roved burner which was afterwards made the subject of a patent. At the 
oot of Waterloo Bridge and at the corners of the streets and refuges there 
— placed large lanterns constructed by the plaintiff upon an improved 

an, and made so as to retain a steady flame in the most boisterous weather. 
_ Sugg found that the greatest difficulty was with the gusts of air rushing 
: one a street where there were houses on either side (forming, so to speak, 
rhe annel for the air), which sometimes caused a volume of air to go into 
be a lamp and make the flame flicker; or if the air was admitted on one 
fo © and out at the other, there was suction as with an injector. There- 
ore it was necessary to provide something that would enable the proper 





quantity of air to be applied by allowing what was requisite to come in at 
the bottom, and “what was necessary to escape at the top, and closing all 
other means of access of air to the lantern. After the lighting of the 
Waterloo Road pod emery roceeded to light up Queen Victoria Street, 
Waterloo Place, and Regent Street, with their new apparatus, on behalf of 
The Gaslight and Coke Company, for the purpose of showing what could 
be done by means of gas economically applied. This lighting was done 
with Argand burners. Mr. Sugg had his Argand burner, which was the 
subject of letters patent, and was a very valuable one. 

Justice Nontu: The Argand burner is very much older. 

Mr. Aston: Yes; we fought that in 1876, in the case of Sugg v. Silber. 

Justice Nortn: There was an Argand burner of some kind for which 
you had an existing patent in 1879. 

Mr. Aston replied that he was instructed that it was in force in 1879. 
He then proceeded with the statement of claim, which went on to say that 
the lighting of the several places named was undertaken at the expense of 
the Phanix Company and The Gaslight and Coke Company, in order to 
restore confidence in the public ; and, having been successful in satisfying 
the — it was discontinued. The plaintiff then contracted for the sale 
of the old gas-lamps to the London, Brighton, and South Coast Railway 
Company; but, being unable to get them from the Gas Companies in 
whose possession they were, he was obliged to manufacture new ones. 
The success of the lamps and burners was marked, and large orders were 
received for similar ones. The —— had invented and brought before 
the public many modifications of the new lamp, and altered itin shape and 
construction, and it had assumed a prominent position. But amongst other 
competitors were Messrs. Bray, who, in 1879, said they introduced flat- 
flame burners giving a light of 60, 80, and 100 candles. On April 12, 1879, 
the defendant took out a patent; the only new thing about which was, as 
the plaintiff said, the apparatus for controlling the current of air. 
On the 19th of August another patent was taken out by the defendant. 
Then Mr. Sugg continued his lighting, and on Dec. 24, 1879, as well as 
on Jan. 22, 1880, he took out other letters patent. Thereupon the pro- 
ceedings began of which complaint was made. In March, 1880, an exhibi- 
tion was held at Birmingham which the plaintiff said proved the complete 
superiority of his burner. In the month of January, 1881, Mr. Sugg pro- 
posed lighting Parliament Street and Whitehall; and a contract for the 
work was accordingly signed. Defendants asked for a portion of the work, 
but were refused on the ground that the contract had been entered into 
with the plaintiff; and they then wrote letters alleging that the 

laintiff’s apparatus were infringements. Circulars were also sent to the 

ristol United Gaslight Company, to the Lambeth Vestry, and to the 
Alliance and Dublin Consumers’ Gas Company ; and in 1881 they wrote to 
the same effect to the Greenock Corporation: All these circulars alleged 
infringement; and the letters contained threats of legal proceedings. In 
all cases Mr. Sugg or his firm were obliged to give an indemnity against 
the threatened proceedings; but in no instance had the defendant ventured 
to take them. The statement of claim then stated that the defendant 
had continuously attacked the plaintiff's firm; amongst other ways by 
advertisement. 

Justice Nortu asked Mr. Aston whether he intended to rely upon the 
advertisements. 

Mr. Aston said he would inform his Lordship whether he did or not at 
the conclusion of his opening statement. On Aug, 9, 1881, the defendants 
published in the Journat or Gas Licutine an advertisement in which 
they stated: “ For the protection of our interests, we also feel compelled 
to call attention to the following facts:—In the years 1879 and 1880 Mr. 
Sugg advertised for months that his Argand system of street lighting gave 
‘over 80 per cent. of illuminating power more than can be obtained from 
any other burners with the like quantity of gas;’ and with great persist- 
ency advocated its eeneey: he value of the above statement may be 
estimated by the fact that he has completely abandoned the system.” 
This was absolutely untrue, and, as he contended, was injurious to plaintiff 
in his trade. On Sept. 6, 1881, the defendant published another advertise- 
ment to this effect: ‘‘ We wish to warn those interested in the progress of 
gas lighting against being misled by totally false statements that are being 
made respecting apparatus offered for sale by certain parties who unscru- 
pulously attempt to introduce as their own inventions copies of parts of 
our street lighting apparatus.” 

Justice NortH: Do you ask for damages ? 

Mr. Aston : Will your Lordship give me till the end of my opening to 
consider this also. I should shorten the inquiry perhaps if I did not ask 
for damages. I think this question is worthy of consideration. 


Frimay, Jury 11. 

Mr. Aston, continuing his opening address, said that he should confine 
his case to the three points already taken on the statement of claim. He 
would not ask for more than nominal damages (40s.) and an injunction, 
which would be sufficient to establish the plaintiffs’ right. He would 
now deal with the defence, with reference to the charges made—that 
the plaintiffs had unduly committed an infringement, and that the defen- 
dants had threatened legal proceedings without any intention of really 
taking them; secondly, their having wrongly, untruly, and maliciously 
stated that Mr. Sugg had abandoned his system; and, thirdly, that they 
had wrongly and maliciously claimed as their own certain parts of Mr. 
Sugg’s invention. The first portion of the defence contained swey | a 
history of the inventions; and then the defendants went on to deny that 
they had copied the prior inventions of Mr. Sugg, and that the lantern 
shown in Mr. Bray’s drawing was, in its general form, or in any way, an 
imitation of Mr. Sugg’s lantern. They further denied that there was any- 
thing claimed in their specification of the 12th of April, 1879, which had 
ever been used before, or that the principle of such apparatus had been 
long (or for any time) known before. ey, in fact, represented to the 
Court that there was nothing claimed in the specification which was old. 
If this were so, all that was there claimed was new; and, according to 
their own showing, something different to what Mr. Sugg had invented ; 
and they could not, of course, vary their combination claim, Their denial 
was made that they had raised the burner in the lamp with the view to 
imitate Mr. Suge’s. They alleged that Mr. Sugg had manufactured and 
sold to the Alliance and Dublin Gas Company, the Lambeth Vestry, and 
the Bristol Gas Company, certain apparatus ; and that when Messrs. Bray 
and Co. heard of it, they at once complained that the apparatus so 
supplied was an infringement of their patent. They denied that they 
falsely or maliciously wrote and sent letters to the Alliance Company, and 
the other bodies, as mentioned in the statement of claim; but they 
admitted sending letters “to the same purport or effect.” Denial was 
also made that they had falsely and maliciously alleged that the apparatus 
supplied by the plaintiffs was an infringement of the defendants’. 

ustice Norru remarked that this meant tliat they never said so, except- 
ing by the letters which had to be produced, and to which they asked 
leave, by their defence, to refer. 

Mr. Aston proceeded to characterize several of the following paragraphs 
as containing simply tu quoque ae against plaintiffs; and then the 
defendants charged that the plaintiffs had introduced, as part of their 
invention, copies of the defendants’ invention, and that the hollow-top 
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burner offered for sale by the plaintiffs, and sent by them to the British 
Association for the Advancement of Science, were copies of the defendants’ 
large slit-union burner. The general effect of the defendants’ answer was, 
in fact, to reiterate the statements complained of, and to allege that they 
were true ; that they were besides made bond fide, being true in each case ; 
and that in no case were the statements made maliciously. Itthen became 
necessary to obtain from the defendants more precise information as to 
what it was they charged as infringements; and an admission, if it could 
be obtained, that they had sent out the circulars complained of. In 
answer to interrogatories, the names and addresses were given of a number 
of persons (among them The Gaslight and Coke Company) to whom state- 
ments had been made that parts of Mr. Sugg’s apparatus were infringe- 
ments of Mr. Bray’s. Letters to the Lambeth Vestry and Greenock 
Corporation were also set out, containing allegations of infringement. If 
threats of proceedings were made bond fide, they were in law, as had been 
decided in many cases, bound to follow them up at once, or within a reason- 
able time, by active steps; and the defendants could not excuse themselves 
for not having done so by alleging that they had been charged in return 
with having made their threats maliciously, and they were therefore 
waiting to see what the plaintiffs would do in the matter. Fora year and 
six months the plaintiffs had waited without taking any steps; but, in the 
meantime, Mr. tne did nothing. This was very cogent evidence for the 
Court in the way of bona fides on the part of the defendants. Mr. Sugg 
was charged with having used flat-flame burners founded on the defendants’ 
burners, and with using wings or projections placed immediately under- 
neath the base of the flame; but there was not a single instance to be 
found of his having ever used anything of the kind. 

Justice Nertu remarked that although Mr. Sugg had not put them into 
his drawings, this would not show that he might not have used them. 

Mr. Aston said the observation could, of course, be made that he might 
have done so; but Mr. Sugg would state in evidence that he had searched 
diligently, and nothing of the kind could befound. [The learned Counsel 
went through the statements in this portion of the defence to refute the 
defendants’ allegation that Mr. Sugg had used various mechanical arrange- 
ments in his apparatus, thereby infringing their patents.] What Mr. Sugg 
had done was, in fact, to adopt for the first time, in a very ingenious 
manner, an arrangement for conveying a supply of air into the interior of 
his lamp, allowing the air to get in near the glass, so that the current 
should . outside, and not interfere with the central currents which he 
had been accustomed to employ, like every other manufacturer, for supply- 
ing his burner. As Mr. Bray would discover to his cost, if he ever 
attempted to carry out his plan, the currents of air admitted at the top, 
when they were let in there as well as the lower inlet, were apt to inter- 
fere with the proper working of the lamp; and Mr. Sugg, in order to 
ensure that his air currents should be distributed near the glass as required, 
used perforated hollow ribs which really acted as tubes or channels for the 
purpose of supplying air. In none of Mr. Bray’s specifications was there 
anything of this kind which would act as a distributor of the incoming air. 
Throughout the literature of gas lighting, it could nowhere be found that 
anything of the kind had ever been used before Mr. Sugg’s invention. 

Justice Norru said he understood that in Mr. Bray’s apparatus a 
hollow rib was fitted. 

Mr. Aston said it was. An ignorant man, who knew nothing about gas 
lighting, might make such a charge as Mr. Bray had made; and, on the 

ound of his ignorance, might be excused for making it. But Mr. Bray 
had had great experience in gas-lighting apparatus, and had acquired a wide 
reputation as a manufacturer of the cheaper forms of flat-fiame burners. 
No doubt he had been led, in the heat of his resentment at finding that 
Mr. Sugg’s burners had in competition with his own been more successful, 
to make untrue statements and charges against Mr. Sugg. This was the 
real sum of the whole difficulty which now existed between these two 
gentlemen. In this case the Court had the aoneatap that these allega- 
tions were made in clear language, because the defendant had been inter- 
rogated, and compelled to state in what respects the plaintiff, as the person 
threatened with proceedings, had infringed. These particulars were given 
in plain and precise words. The specifications showed that Mr. Bray 
could not have bond fide asserted that he had any claim to the bed of tubes 
and other parts of the lamp apparatus referred to. Mr. Bray’s charges 
were, therefore, unfounded on two grounds—first, that he did not really 
claim what he said he claimed ; and, secondly, that if he did claim them, 
Mr. Sugg did not use them. Mr. Sugg, though he did not claim the 
wings, had in his old apparatus a collar passing all round ; but he had not 
placed it so that it would form a tangent to the curve of the slit, which 
was necessary in order to get the best effect. He did not use any wings like 
Mr. Bray; but he did use his own collar, put in the proper place. This was 
the difference betweenthem. Mr. Bray, therefore, was wrong in making his 
charge of infringement; Mr. Sugg being quite entitled to use, in its improved 

osition, the old flange or collar he had used before in another — Mr. 

ray was then in the dilemma that either he was right in his statement 
that he did not lay claim to anything that was old, or he claimed the wings 
as he used them, not claiming the collar all round, which Mr. Sugg used, 
and therefore had not committed any infringement. He found the old 
collar did not act properly, as it was too far from the flame to steady it ; 
and by a number of experiments he had ascertained where it ought to be 

Gael. If it were put too high, it would be injurious ; if too low, it was not 

eneficial. Its effect was enhanced as it was gradually raised from its old 
to its new position. The charges made by the plaintiff would be fully 
borne out by the evidence: First, that the defendants had, by circulars, 
letters, advertisements, notices, and verbal statements, both falsely and 
maliciously, and in any case falsely, charged the plaintiff and his customers 
with infringing their patents of April 12 and Aug. 19, 1879, and that they 
threatened legal proceedings in respect thereof; whereas no such infringe- 
ment had, in fact, been committed by the plaintiff, or the defendants’ legal 
rights interfered with. Secondly, that in the Journat or Gas Licutine for 
Aug. 9, 1881, the defendants published and advertised a false statement 
that the plaintiff had completely abandoned the Argand system as applied 
to gas-lamps. And, thirdly, that the defendants had falsely and maliciously 
published in the same Journat false statements respecting apparatus 
offered for sale by “certain unscrupulous parties,” meaning thereby the 
plaintiff. In conclusion, the learned Counsel referred, on the points of law 
involved, to several cases already decided by the Court; and these he 
claimed to be decisions clearly in his favour. 

The following evidence was then called :— 

Sir I’. J. Bramwell, C.E., examined by Mr. Aston, said he had read Mr. 
Bray’s two specifications of April 12, and Aug. 19, 1879, and the interroga- 
tories, together with the defendant’s answers to them. The defendant 
had there given particulars of the alleged infringements by the plaintiff. 
The introduction into the lamp of a column of air other than was 
required for combustion and ventilating purposes was claimed by the 
defendant. There was shown in the specification an arrangement which 
would supply a quantity of air so large as to be in excess of that required. 

lamp was shown wherein an arrangement was made for conveying air in 
at the bottom as well as at the top; although there was shown at the top a 
cone which was ey only to be used when the arrangement for 
admitting air at the bottom was not employed. Under the latter circum- 








stances there were no means for providing such a column of air as Wy 
spoken of, to flow as described through the centre of the lamp. He egy 
see how it was to be done when the air entered at the bottom; but nq 
when it came in at the top. In Mr. Sugg’s specification of Dec. 24, gy 
no arrangement was described for admitting air at the bottom; and in 
plaintiff's lamp, as described in this specification, no such means ag Wer, 
set forth in Mr. Bray’s specifications were used for the introduction r 
such a column of air. Nor were any means for producing it to be founj 
in Mr. Sugg’s specification dated Jan. 22,1880. He found in Mr, Bray; 
patent of April, 1879, an arrangement at the bottom of the lamp. Bel, 
the lamp there were two cylinders—the outer one having an opening ney 
the bottom, the inner one having perforations in parallel lines near the typ. 
and in the annular space there was a tube which partially masked the Other 
opening. The air having penetrated, it entered the inner cylinder, and the, 
flowed upwards through a bed of very short tubes, and passed throug) 
wire ganze, as shown in the figures. By this arrangement the air yy 
brought into the glass cylinder extending above the base of the late 
This was the arrangement for causing such a column of air at the botto, 
as was described to pass the plate in Mr. Bray’s lantern. He did not fj 
such an arrangement in either of the plantiffs’ patents of December, 1g 
or January, 1880. Of course an outlet was required for the air; gj 
Mr. Bray introduced a cone similar to that used by other lamp mannfy, 
turers. The products of combustion went out through this cone. The gi 
came in at the lower part, which also had an outlet when the air wy 
introduced at the top. When both inlet and outlet were at the top of thy 
lamp, the lower apparatus had to be removed; or, if it were left there, i 
would be simply inoperative. There was in Mr. Bray’s specification , 
description of means for bringing air down from the top of the lamp to, J 
cylinder at the bottom so perforated as to let the air circulate, or noy 
that any intelligent person could ascertain. If there could be anything ¢j 
the kind, he should say that Mr. Sugg did not use it. In his (witness 7 
judgment the arrangements shown in the plaintiffs’ specifications wey 
not the same as those described in the defendants’. There was y 
arrangement shown in the figures in Mr. Sugg’s specifications for tly 
introduction of air at the lower part, and nothing analogous to \; 
Bray’s lower external or internal cylinders. Mr. Sugg, in his patent speci. 
fication of December, 1879, took in the air to support combustion at a 
upper part of the lamp; but very far below the extreme upper part. Th 
air so taken in was conveyed to the upper side of a reflector plate, ani 
traversed the under side until it reached the periphery of the lower part ¢ 
the lantern, and then rose again to the burners. The products of com. 7 
bustion escaped through a cone, which in some of the figures hada 7 
under-cone. Those cones appeared to be the same as those described in 
Mr. Bray’s specification ; but this referred to them as being such as wer 
used by other lamp manufacturers. With this exception Mr. Sugy; 
apparatus differed very materially from Mr. Bray’s; and for the better, 
By sending the air over the top of the reflector, Mr. Sugg avoided any 
possibility of eddies occurring at the bottom of the cone, and thereby 
causing an interference with the inlet of air. The difference of position 
constituted a very material distinction between the two. With regard t 
the claiming clauses in the specifications, witness pointed out, by reference 
to the figures, exactly what was claimed by each of the patents. He said 
Mr. Bray claimed, in his April patent, the bed of tubes, but there was ” 
clause which, reading it as an engineer, he should consider to indicate that ~~ 
the bottom diffuser, when made of perforated metal, was the subject o! 
combination with the bed of tubes. There was nothing beyond th: 
countersinking of the holes in the lamp described in the specification to 
which his attention was directed, which could possibly be the subject of 
such aclaim. No such use of countersunk holes was made in Mr. Suggs 
specifications ; nor were there ventilators placed at the bottom, as in Mr 
Bray’s. He should gather from the specification that the lower part of the 
lamp was closed ; and that the whole of the air was taken from the upper 7 
part without a cylinder of any kind. Mr. Sugg’s specifications had ni 77 
the same bed of tubes, used in the same way, and producing the same result 7 
as in the defendant’s. There were several modes of effecting the desirel © 
objects shown by the figures in the specification of April 15, 1880; but % 
there was nothing there resembling Mr. Bray’s bed of tubes to direct theair | 
vertically into the lamp. Practically the whole of the air was most 
scrupulously directed at an angle. The object of the bed of tubes was to 
send the air up directly to feed the flame; while the purpose of the | 
deflection sideways was to take it away from the flame, and direct it 
merely against the sides of the lamp. [Witness gave to the Courts 77 
detailed explanation of the means described by the various figures.] There (7 
was nothing in Mr. Sugg’s patent at all like Mr. Bray’s bed of tubes. The || 
use of such methods was well known before 1879. It had been a common |~ 
thing to use tubes or holes for the admission of air in combination withs | 
sen to prevent air entering in gusts; the ordinary duplex or paraflin | 
amp having a similar arrangement. 'The modes described by Mr. Sugg, © 
in his patent of April, 1880, for taking in air at the bottom of the lamp || 
were not the same as the modes described and claimed in either of Mr ~ 
Bray’s specifications. Mr. Bray, in his specification of April, 1879, stated | 7 
that to resist the tendency of the flat flame to produce thick, smoky edges, | 
he placed projectings “ wings” underneath the flame, to protect it from 
the direct action of the upward atmospheric currents; and that they 
reatly modified the objection mentioned. It was not the fact that Mr 

ray, in his specifications and drawings, indicated that he placed his 
“ wings” on a level with the termination of the slit in the burner; in fact, 
he placed them very considerably below it. 

Mr. Davey pointed out that Mr. Bray himself described his “ wings” & 9 
being placed “ immediately under the burner.” or 

Witness said this was only so in the sense in which the persons in Court F~ 
were “ immediately under” its roof; but at the same time, like Mr. Bray's 
“wings,” they were considerably below it. 

Mr. Aston suggested that a person might be “immediately under” the 
cupola of St. Paul’s, when standing on the floor of the Cathedral. 

Witness said this statement might be taken in exactly the same sense. 
The plaintiff, in his patent of April, 1880, claimed the use of a flange atthe 
base of the steatite burner, so as to prevent the air from going directly t0 
the burner; and he believed that the plan would attain this object. Ther 
was no direction in Mr. Bray’s specification to put the flange or collar 
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where it was now placed by Mr. Sugg. There was no doubt a suggestiol a 


of it lower down, where Mr. Sugg used to place it, but where it had beet 
found to interfere with the current of air. Mr. Bray, in his April patent, 
described and claimed arrangements, as shown in the drawings, for employ: 
ing flat-flame burners in such a way as that the heat of one flame would 
add to the brilliancy and lighting power of the other. As there shown, the 
flat flames were sometimes parallel and sometimes divergent; but they 
never converged. The principle of flat-flame burners was certainly n0 
new ; common sunshine was, in fact, an example of multiple flat-flame 
burners. Referring to the drawings in a book of Mr. Sugg’s, they showed 
that as far back as 1875 flat-flame burners in the multiple form were use. 
Mr. Bray simply arranged his burners in a particular manner. Similat 
burners had been employed in other ways by other people; and Mr. 
Sugg had arranged his in a manner differing from Mr. Bray’s methods. 
Then Mr. Bray claimed as part of his apparatus a thin piece of metal 
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wise, edge-way up, along the centre of the inside of the lam 
ciently high for the side of the ribs on which the glass vented 
ting barrier between each pane. Witness pointed out the 
difference between the two patents in the use of the intersecting pieces of 
metal forming & socket or trough. In Mr. Bray’s they were so arranged 
as to form a solid rib. In Mr. “Py there was no insertion of one trough 
into the other. In the result a hollow tube was obtained, competent 
act as, and to be used for an air conductor; a hole being thereby 
ed by which the air could enter or escape. The use of ribs for 
panes of glass in a lamp was not new in 1879; in fact, it was as 
old as sash-bars. With regard to Mr. Bray’s allegation of infringement by 
the plaintiff's use of his enlarged and improved flat-flame burner, by which 
he had increased his 14°8 to 17 candle power per 5 cubic feet of gas burnt, 
witness knew nothing about it. He had readit; but did not understand it. 
He had not found any instance of Mr. Bray’s “ wings” being copied by 
Mr. Sugg; nor had the latter copied the former’s mode of arrangement or 
uping of the burners. In fact, Mr. Bray’s burners were not convergent, 
which was the principle of Mr. Sugg’s system. In no other lamp except 
Mr. Sugg’s was there provision for the admission of air at the bottom of 
the lamp in the way mentioned. Mr. Sugg had not copied Mr. Bray in the 
forms used in his lantern ; he had, as was shown by his drawings, simply 
copied himself throughout. He (witness) could not speak as to Mr. Bray’s 
double service, as he had really been unable to discover it in Mr. Bray’s 
ratus. 
“Ph ross-examined by Mr. Davey, witness said he did not know what Mr. 
Bray’s double service arrangement was, and therefore was not prepared to 
give evidence about it. With regard to the admission of a column of air, 
he had not found in Mr. Suge’s ee of 1879 any “certain means for pro- 
ducing this effect,” as described in Mr. Bray’s patent. Mr. Sugg’s object 
was that the air should pass up and around the flame for the purpose of 
combustion. If he were told to construct Mr. Bray’s lantern with an inlet 
for air at the top, he would have no difficulty in making a perforated 
ventilator plate; but it would certainly not have entered his mind to do 
so. There was nothing in Mr. Bray’s patent to confine him to any particu- 
lar distance between the outletand the inlet; but witness did not know how 
far it was competent for Mr. Bray to depart from what his own drawings 
showed. No doubt the cone might be converted into a penthouse for the 
air, forthe purpose mentioned. If Mr. Sugg’s cylinder were placed, simply 
as a cylinder, inside Mr. Bray’s, substantially the same result would be 
obtained as with the Bray lantern under the April, 1879, specification, with 
the introduction of some holes to let in air under the cylinder. 
. Mr. Davey explained to the Court, Sa that the defendant 
alleged that the plaintiff had carefully built up an infringement by taking 
the portions of Bray’s apparatus a bit at a time. 

Witness (continuing) said that in both cases the same purpose was 
attained by guiding the ascending current of air to the flame; but he 
could not say that it would be performed in a similar manner. Com- 
bining the two patents, and taking the burners of that of 1880 as well as 
the cylinders, the cylinder being outside the burner would constitute the 
only difference between Mr. Sugg’s and Mr. Bray’s specifications. If 
a person had never seen a gas-lamp before it might be suggested that 
there was an extraordinary resemblance between the two; but whether 
any suspicion of copying by the plaintiff would be created by the pro- 
duction of the subsequent form following the first, and after the period 
of gestation which had elapsed between the two, would depend to a large 
extent upon how much of them would be considered common property. 

It was : that the further cross-examination of this witness should 
be deferred. 
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Saturpay, Juty 12. 

Dr. J. Hopkinson, F.R.S., examined by Mr. Aston, said he had had con- 
siderable experience in gas lighting ra, and had read Mr. Bray’s 
specifications of April and August, 1879. Referring to the first claiming 
bee in the earlier patent, for “ the means employed for causing a column 
of air other than what is required for combustion and ventilating purposes 
to flow through the centreof street and other lamps, substantially as therein 
described,” these means consisted of an inlet — an outlet apparatus for 
air—the former being at the base of the lantern, and the latter at the top. 
The inlet apparatus consisted of an internal perforated cylinder, a bed of 
small tubes set vertically one against the other, a wire gauze, and a cone. 
All these elements were necessary to constitute the inlet at the bottom of 
the lamp; being all addressed to the projection of a column of air up 
through the centre of the lamp. The outlet apparatus consisted of an 
inner perforated cylinder, two baffling-wings, and an outer perforated 
cylinder, These combined parts were all essential for the flame ; but some 
kind of outlet apparatus had been known as long as he could remember. 
What the patentee contemplated, as he understood, was that the bed of 
tubes and other appliances for admitting and allowing the air to escape, 
would cause the air to pass rapidly upwards in a column up the centre of the 
lamp, leaving the air in the other portions of the lantern practically undis- 
turbed; and by placing the burners in such astream of air, thereby obtain 
a better effect. The patentee also stated that the upper apparatus might 
be used alone as an inlet in ordinary lamps. This was, in fact, the second 
modification of the patent; but in this case such a column of air as was 
described would not be caused to pass up the centre of the lamp. He had tried 
it himself in a lamp constructed according to Mr. Bray’s specification (with 
the exception that the burners used were Sugg’s table-top or flange burners, 
which were not known at the date of Mr. Bray’s patent), and it would not 
doso. The substitution of one of these burners for Mr. Bray’s would not 
make any difference in the result. He was aware that Mr. Bray had alleged 
that the use of the flange by the plaintiff was an equivalent for the use of 
the wings. Enough air would not get in for the purpose intended by the 
paeaiee by means of the second modification, because the air would circu- 

ate throughout the lamp generally, though the air reaching the flame 
would no doubt goin an upward direction. Additional perforations would 
not answer the purpose; a more complete separation of the apertures for 
exit from those for entrance was required. This second modihoation was 
very like the arrangements which were in use before; but, taking it in its 
details, witness believed it to be new, as he did not know of any top means 
of ventilation in lamps where each of these elements was to be found 
in combination, and as shown in the specification. Assuming that the 
cone was left in the lantern, although the other parts of the lower inlet 
Were removed, no means were provided by the second modification for the 
column of air described. He was able to state this because he had tried it ; 
and in this instance again there was not enough air for supporting com- 
bustion and ventilation, certainly none in excess. These lamps were 
intended to guard against the effects of sudden gusts of wind; and there 
Was no indication, in any part of Mr. Bray’s specification, that he ever 
intended to make the necessary perforations which would be required for 
the object in view. When witness was making his experiments upon the 

‘art of the specification which provided for the access of the circum- 
erential air in the case or chimney of the lamp to the centre, he found 
there was not sufficient air to support combustion; and, indeed, it was so 
obvious that unburnt gas was accumulating in the lantern, that he was 
afraid an explosion would ensue if air sud enly passed into the lantern. 


The second claiming clause, for subjecting flat flames to the influence 
of a column of air produced by the means and for the purposes 
described, did not include the second claim, which was simply the 
first with the condition that flat flames only should be used; whereas 
in the first, any kind of flame might be employed. Mr. Bray had alleged 
an infringement by Mr. Sugg having, in what had been called his ‘‘ Lam- 
beth” lantern, used a cylinder or chimney at the base of the lamp, as 
described in Mr. Bray’s ger ee with the conducting inlet apparatus ; 
but on a comparison of the plaintiff's and defendant's specifications there 
was nothing in common between them except what was old and usual in 
other lamps, and no such column of air was produced by Mr. Sugg “ by the 
means and in the manner” described by Mr. Bray. The action of Mr. 
Sugg’s cylinder or frame, as expressed in his specification of 1880, was to 
guide the ascending currents of air so that they should impinge on the 
inner faces of the flames from the outer burners. In this regard the action 
of Mr. Sugg’s partly internal and partly external frame was not the same 
as that which was claimed as the corresponding part in Mr. Bray's, sup- 
posing the latter had the necessary perforations, which were not men- 
tioned in Mr. Bray’s specification. The cylinder placed below directed a 
current of air upwards against the inner face of the flames from the outer 
burners—in fact, bending it inwards and upwards. Without this cylinder, 
the air in the outer portion of the lamp would have a tendency to converge 
directly from the sides towards the Ramnes. An ordinary lamp chimney 
had, of course, the effect of causing a current by confining a volume of 
heated air; but this cylinder below had a purely guiding effect. It 
was a common thing in lamps to have something of the kind (such 
as a glass used at the side of the chimney as in the ordinary Argand 
burner), above the flame; or, where brass cylinders were employed, below 
the flame. Witness had had experience with lighthouse and other lamps of 
all sizes, from 12 to 800 candle power, or even more. In these lamps the 
chimneys and cylinders he had described were used. Comparing the 
entire apparatus used in Mr. Bray’s second modification with Mr. Sugg’s, 
the latter arrangement differed entirely from anything Mr. Bray claimed ; 
and even adding, as had been suggested, what Mr. Bray had not claimed, 
it still differed. The arrangements differed both as regarded the means of 
admitting air and allowing it to escape, and as to the position of the flat 
flames themselves. Mr. Bray placed them at one-fourth of the height of 
the lantern from the base; but Mr. Sugg placed them very much higher, 
in all cases above the middle point of the interior space. This position 
had a very material effect in controlling the inflow and outflow of the air, 
articularly when the air was not admitted at the bottom of the lamp. 
The result was that in the plaintiff’s case the flames were made to con- 
verge or point inwards. There was, in fact, nothing in common between 
them except that the several flat-flame burners were placed side by side— 
a method well known in more than one form of lamp prior to 1879. 
Mr. Bray further claimed the use of a bed of tubes for steadying and con- 
trolling the air taken in at the bottom of the lantern; but he tom, Ne had no 
such claim under any of his clauses, though it might perhaps be included 
with other things under the first and second as part of the combination. 
A bottom diffuser was also wrongly claimed in connection with the bed 
of tubes. Mr. Sugg’s bed of tubes and bottom diffuser and Mr. Bray’s bed 
of tubes and perforated metal plate differed entirely. In the latter the 
purpose was to direct the air vertically upwards; while in the former, 
where the tubes passed through into the lantern, the purpose was very 
distinctly to direct the currents so that they should diverge in diffused 
streams outwards towards the glass. The idea and intention of the two 
systems were wholly different. Diffusers or perforated plates had long 
been in public use, and were ~~ old indeed. With regard to Mr. Bray’s 
next charge, that Mr. Sugg’s flange was an infringement of the wings 
in the defendant's specification, witness pointed out in detail, on the 
specifications and figures, that the two were entirely different. The 
differences between them were so many that it would be easier to 
say that the only thing they had in common was “a solid substance,” 
in the nature of a collar, “below the slit in the burner;” but, so 
far, this was a form of construction in use before the dates of these 
patents. Mr. Sugg had a disc below his burner, but very near the level of 
the termination of the slit; whereas Mr. Bray’s wings would have a very 
different effect upon the uprising currents of air, being placed considerably 
below the lowest point of the slit, and at a distance greater than the 
diameter of the top of the burner. On a very old form of burner being 
handed to witness, he stated that it had a distinct apne consider- 
ably below the flame, and thus would act as a shield for preventing the 
currents of air striking against the roots of the flame. Undoubtedly 
Mr. Sugg’s arrangement had improved the burners, owing to the 
change of position, and Mr. Bray had himself found that his were 
placed too low, because in burners which had been given to witness 
to inspect they were put relatively much higher than was shown in his 
drawings. Again, the ribs which Mr. Bray charged Mr. Sugg with in- 
fringing were different from his. Mr. Sugg’s was a box or hollow rib 
instead of a solid one like Mr. Bray’s; this form enabling the plaintiff, by 
drilling holes in the ribs, to admit air through them and out into the 
lantern. In general, witness could not find a trace of infringement of any 
kind in any of the points alleged—viz., either in the defendant's improved 
flat-flame burner, the wings and projections, the arrangement or mode of 
grouping the enlarged flat-flame burners, the mode of steadying large flat 
flames by a rapidly moving column of air in which the flames were encircled, 
the form of lantern, the strengthening piece in the lantern-rib, or the 
double service arrangement. The witness proceeded to describe the 
details of the respective patents, as shown in numerous large drawings, dis- 
tinguishing the different lanterns which had been supplied by the plaintiff 
to The Gaslight and Coke Company, the Alliance and Dublin Consumers’ 
Gas Company, and other customers, and for the sale and use of which the 
defendant had threatened to institute proceedings for infringement against 
both seller and purchasers. Going through the drawings in detail, the 
witness said generally that no infringement had been committed by the 
laintiff. 
. In cross-examination by Mr. Davey, witness said he had not a very good 
opinion of Mr. Bray’s second modification of his patent of April, 1879. 
Mr. Bray’s intention he understood to be to produce, not a column, but a 
current of air which would pass down the sides of the glass and ascend 
again up the centre. If the air inlet was at the top instead of below, 
it would, of course, be necessary to make perforations at the —_ 
beneath; and any person of ordinary mental intelligence would see the 
necessity of making them. To discover this, great engineering or mechani- 
cal ability would not be required—in the Counsel’s words, “ any fool could 
see that.” 

Mr. Davey remarked that Sir F. Bramwell had stated in his evidence 
that he could not see it. 

Mr. Aston said that Sir Frederick’s statement was that a person of 
ordinary intelligence would not necessarily see it; no directions being 
given in Mr. Bray's specification for the perforations to be made. 

The cross-examination proceeded upon the point of infringement alleged ; 
contrasting the details of the claiming clauses and drawings in the rival 
specifications, and was not concluded when the Court rose. 





(To be continued.) 
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HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 
Fripay, Juty 4. 
(Before Justice A. L. Surru.) 
WHITING UV. EAST LONDON WATER-WORKS COMPANY. 

This was an action brought to recover damages alleged to have been 
sustained by the plaintiff in consequence of the defendant Company 
having cut off his supply of water—as he alleged unlawfully—on Oct. 19, 
1883. He also sought to recover certain sums of money, which he said 
had been = by him to the defendants in excess of the rates to which they 
were legally entitled. The broad facts of the case are clearly set forth in 
the judgment of his Lordship, given to-day. 

Justice Smirx said: This is a case which I have no doubt is of import- 

ance, as pointed out by Mr. Webster; and Mr. Whiting has taken it up as 
a matter of principle, to be discussed. The amount involved in the case is 
not large; but no doubt it is a typical case, and of more importance than 
would appear upon the surface. As regards the cutting off of the water 
on Oct. 19, 1883, the case plaintiff makes through Mr. Bigham is this: 
“The defendants wrongly cut off my water, because there was not a bond 
fide dispute as to the annual value of the premises determined by Justices, 
before they cut off the water; and the Company have no right under 
section 74 of the Water-Works Clauses Act of 1847 to cut off the water, 
until they have such bond fide dispute as to the value of the premises 
determined by two Justices.’ As regards whether or not, if the Company 
had to resort to the provisions of the 74th section of the Act, they could 
have cut off the water before the annual value had been determined by 
two Justices, does not seem necessary to be decided; and I will give the 
reason why. Mr. Webster says: “I cut off the water perfectly irrespec- 
tive of the Act of 1847. The plaintiff in this action had no contract with 
me, whereby I was bound to go on supplying him with water at all; and 
unless he had tendered in advance the moneys due for the quarter, he had 
no contract with me, and I had a perfect right to cut off his water at any 
time I liked.” The sections moe 4 are pointed to, to show that this is so, 
are sections in the Water-Works Clauses Act, 1847; and the material 
section upon this part is section 53. Section 48 deals with the case of an 
owner or occupier, who wishes to have water from the water-works of 
the undertakers brought into his premises; and section 53 enacts that 
“every owner and occupier of any dwelling-house, or part of a dwelling- 
house within the limits of the Special Act, shall, when he has laid such com- 
munication pipes as aforesaid, and paid or tendered the water-rate payable 
in respect thereof, according to the provisions of this and the Special Act, be 
entitled to demand and receive from the undertakers a sufficient supply of 
water for his domestic purposes.” It is quite clear to my mind that the 
plaintiff has not brought himself within this section. He has not professed 
to tender, or in fact tendered, any money at all for the water-rate which 
would be due for the supply of water during the time covered by the quarter 
from September to Christmas, 1883; the water being cut off in October, 
1883. Then it was answered to that by Mr. Bigham: “The Company are 
under statutory obligations to supply this water to the plaintiff by reason 
of section 64 of the East London Water-Works Act, 1853.” But when this 
Act is looked at, it seems perfectly clear that the Company are under no 
statutory obligation to supply water to plaintiff, unless he has brought 
himself within the sections of the Water-Works Clauses Act, 1847, and 
paid his money in advance. ‘The plaintiff not having done so, it seems to 
me that the Company are under no binding contract to supply him with 
water. The case that has been cited—Hoddesdon Gas and Coke Company 
v. Hazlewood—is very applicable to the present case; and it shows, under 
the present existing circumstances, that no contract exists between the 
defendant Company and the plaintiff. It is said by Mr. Bigham that, when 
the Company did cut off the water in October, 1883, they professed to 
cut it off, not on account of his not having tendered the money for that 
quarter, but because in the previous April a dispute had arisen as regards 
the last two quarters. But this does not seem an effective answer to Mr. 
Webster ; because, although they may have given a wrong ground when 
they cut it off, if there be a true ground to give, surely it can be given now. 
It seems to me that Mr. Webster's argument succeeds; and that the Com- 
pany, irrespective of the Act of 1847, had a perfect right to cut off the 
water, which they did upon Oct. 19, 1883. Now comes the next question, 
as to whether the plaintiff is entitled to sue for the excess. It has been 
determined in Mather’s case, that neither this Court, nor any other Court, 
except Justices, are to determine what is the annual value of the premises 
that are to be assessed. How can I say whether he has paid in excess or 
not? This point must be determined by Justices; and it seems to me, 
although Ihave been pressed with Mather’s case, that if a person wants to 
take the initiative, and says: “I have paid in excess, and under protest,” 
and he wants to get it back, he must go before the Justices. And, inas- 
much as under the Railway Clauses Act, which Mr. Webster called my 
attention to, where a party was dissatisfied and had a grievance, he might 
go before Justices to get it determined, it seems to me that the true con- 
struction of the statute is, that the person who takes the initiative, and 
wants to quarrel with what has been done (if there be a bond fide dispute 
as to the annual value), must take the other party to the Justices, to see 
what the annual value is. This has not been done in the present case; 
and I cannot say that there has been any excess. Upon these grounds I 
think the plaintiff's action fails, and must be dismissed with costs. 





SaTuRDAY, Juuy 5. 
(Before Justices Fretp and Lopss.) 
WEEDON ¥, THE GASLIGHT AND COKE COMPANY. 

This was an application by the defendants for a new trial, upon the 
ground of misdirection. It may be remembered that the action was 
brought by a cabman, to recover damages for injuries sustained by him by 
the overturning of his cab in driving along a road belonging to the Com- 
pany, and leading to their works at Beckton. The action was tried before 
Justice Denman and a special jury on the 21st of May last,* when the jury 
found for the plaintiff—damages £21. 

Mr. Danckwerts appeared on behalf of the Company; and Mr. M‘Intyre, 
Q.C.,and Mr. Crisps for the plaintiff. 

Their Lordships granted a new trial upon the ground of misdirection ; 
the jury not having been directed as to the duty of the defendants to light 
the road in question. 


TueEespay, Jury 8, 
(Sittings at Nisi Prius, before Justice A... SurrH and a Common Jury.) 
5 FOWLER VU. THE EAST LONDON WATER-WORKS COMPANY. 

_ This was an action brought to recover compensation for personal 
injuries, alleged to have been occasioned by the defendant Company having 
improperly placed and having failed to properly maintain a plug in a 
public highway. 

Mr. Martruews, Q.C., and Mr. Dartrne appeared for the plaintiff; Mr. 
Wits, Q.C., Mr. WEppERBURN, and Mr. Wisnccenr for defendants. 

On the 19th of November last, between three and four o’clock in the 
afternoon, the plaintiff was driving along Bridge Street, Mile End, in a 
flog-cart, when the horse tripped and stumbled, as was alleged, over a 


* See Journa, Vol, XLIIL., p. 963, 








water-plug. The plaintiff was thrown out, two of his ribs were brokea 
and his shoulder was lacerated. He was taken to the London Hospity) 
where he remained for a fortnight; and he was afterwards confined to hig 
bed for five weeks, and was unable to get about for some months. Dy; 
this time he was obliged to employ an agent to collect the rents and 8ee ty 
the repairs of his houses, which he otherwise would have attended ty 
himself. The plug in question was not one by which water could be dray, 
from the main, but was merely used for turning the water on and off, 
was at the corner of Bridge Street and the Burdett Road. The case fort, 
plaintiff was, that it was 2 inches above the roadway on the side n 

to Bridge Street, and that the plug had been improperly placed in the firg 
instance ; for, although there was a considerable incline from the crow, 
of the road to the side, the square iron frame of the plug was straight, » 
that some part of it necessarily projected above the road. The Distrig 
Surveyor stated that for the last 20 years the defendants had repaired th 
road round the plugs in the district. The case for the defendants wy 
that the road was practically level with the plug, and that the accidey 
was due to the horse having put his foot intoa a in the roa 
about 18 inches from the plug, which depression had been caused by 
excavation which had been made some time before. 

In answer to questions put to them by his Lordship, the jury found thy 
the plug was originally properly placed; that it had become and was, 
nuisance on the 19th of November, by reason of its being too high aboy 
the street; that its being too high was due to the wear and tear of th 
street, and not to subsidence; that the defendants could, by the exerci 
of ordinary care, have prevented the plug from being too high, either by 
lowering the plug, or by putting granite pitching round it; that the hors 
stumbled, by striking his foot against the plug, and not by putting it inty 
any depression in the road ; and they assessed the damages at £125. 

Upon these findings his Lordship directed that judgment should 
entered for the plaintiff for £125. 

His Lorpsuip stayed execution; but said that it should not be unde. 
stood that, by so doing, he intended to express any want of concurreng 
with the verdict. 





BRISTOL MIDSUMMER SESSIONS.—Frinay, Juty 4. 
(Before Mr. C. G. Pripeavux, Q.C., Recorder.) 
THE AFFAIRS OF THE BRISTOL UNITED GAS COMPANY. 


To-day an application was made to the Court under the 35th section of | 


the Gas-Works Clauses Act, 1847, by the Bristol Sanitary Authority andj 


boat 


Mr. T. D. Sibly (ratepayers and consumers of gas), for the appointment of | 


an accountant to inquire into the affairs of the Bristol United Gaslight 
Company. : 

Mr. MacpHERrson appeared in support of the application; Mr. Poor 
represented the Company. 

Mr. MacPHERSON, in opening the case, said his clients were the Bristd 
Sanitary Authority and Mr. Sibly. The Sanitary Authority were gas 
ratepayers in the largest sense of the term. They paid in respect of the 


lighting of the whole city as well as for that consumed in their offices; and 7 


in their public capacity they considered themselves the custodians of the [ 


rights and interests of the citizens. Alone they could not have moved in 


this matter; but they obtained the concurrence of Mr. Sibly to make the & 
application with them. He did not suppose his friend Mr. Poole would © 


dispute the locus standi of the petitioners. 

Mr. Pootse: They are ratepayers in a certain capacity; but I dispute 
their locus standi. 

Mr. Macruerson : Nothing can be done but to make the appointment. 

His Honour thought it would have been advisable that the learned 
Counsel had agreed as to the Accountant. 


Mr. Macpuerson said letters had been exchanged, and his clients sub 7 


mitted the names of four gentlemen of acknowledged ability as accountants 
and as being conversant with the manufacture of gas. Two of the names 
were necessarily eliminated from the fact that they had been consulted by 
the respective parties concerned in the petition. 

Mr. PooLte: We agree that we should go out of Bristol if anyone is 
appointed. 

His Honour (to Mr. Poole): I think unless you agree to the appoint- 
ment I can hardly hear you. 

Mr. MacpHerson: The appointment rests with the Court. 

Mr. Poouz : If you leave the matter till the end of the sessions, probably 
some agreement will be come to. 

His Honour: If you agree, I shall not think of nominating; but if you 
do not, I shall appoint. 

Mr. Macruerson said out of the four gentlemen he had spoken of, two 
having been eliminated, there remained only two—Mr. Aldred, of Man- 
chester, and Mr. Carter, of Birmingham—and his Honour must make up 
his mind to exercise his functions under the Act. He (Mr. Macpherson) 
would state why the petitioners wished to take the present proceedings. 
For some time past there had been dissatisfaction on the part of the gas 
ratepayers at the manner in which the affairs of the Gas Company had 
been managed. The Urban Sanitary Authority shared this dissatisfaction; 
and they had submitted the officially published accounts of the Gas Com- 
pany for the consideration of different persons of experience in such 
matters, to obtain their advice whether there was ground for making the 
investigation. He would put Mr. Heaven, the Clerk to the Sanitary 
Authority, in the box ; and he would tell the Court how he had been advised 
by at least two gentlemen of prominent position in the gas world that, with 
due economy and proper management, a very large margin of profit might 
be made, a that many thousands of pounds which now went in expenses 
might be saved. He was not instructed by gas ratepayers of a petty 
character, but by the largest gas consumers in the city, who were besides 
a representative body composed of the leading citizens, and there could be 
no doubt of the absolute bona fides of the application. He therefore urged 
his Honour to make the appointment. : 

His Honour remarked that the petitioners made the application at their 
own peril, because if he thought it was a frivolous application he coul 
make them pay the expenses. He thought he should have some evidence 
that there was reasonable ground for the inquiry. 

Mr. MacpHerson said the evidence must be of the most general character, 
because the very point was as to the condition of the affairs of the Com- 
pany; and if they knew what the state of affairs was, it might not be 
necessary for them to make the application, ‘ 

His Honour said the question was whether the Company had put in 
their pockets money which they had received as profits, and which should 
have aon applied to the reduction of the price of gas. 

Mr. Macpuerson said what they wanted to inquire into was whether 
more profit could not have been made by better management. The kind 
of machinery employed, the class of coals used, and the skill and ability 
displayed in their distillation, would all come into the inquiry. 

r. J. G. Heaven was then called. He said the Sanitary Authority were 
making the present application, in conjunction with Mr. Sibly, in conse- 
quence of reports which had been furnished to them by competent persons 
to whom the Company’s accounts had been submitted. ; 

Mr. Poous said the Sanitary Authority were in a different position to 
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yers. The Legislature had provided that if they could 

t agree as to the price of the gas supplied, they were to go to arbitration. 
“4 — geanton not in the position of ordinary gas ratepayers within the 
Pe of section 35 of the Act of 1847. They had powers for contracting 
ae oupply of gas; and were, therefore, gas contractors. 
Onis Honour said he understood Mr, Poole’s contention was that the 
tition was misconceived; and that, within the meaning of the Act, there 
4 y one gas ratepayer petitioning. a r 

Mr. Poots said this was so. If the Sanitary Authority had any cause 
of complaint as to the terms on which the Company supplied gas, their 

oceeding was under section 27 of the Gas-Works Clauses Act, 1871. 
hey were not gas ratepayers within the meaning of the 1847 Act. 

His Honour: If your contention is correct, you could move to quash my 
ruling by writ of certiorart. a ; = : 

Mr. Pooue said, supposing the petitioners obtained a decision at his 
Honour’s hands, what possible benefit could it be tothem? The law said 
they should contract. An arbitrator could inquire into the price of coal, 
and the means of obtaining gas; and then say, so far as the Sanitary 
Authority were concerned, what was a fair contract. Therefore if, in 
answer to the petition, the Court appointed an accountant, the result of 
the inquiry could be of no benefit to the Authority, because their procedure 
should be really under the Act of 1871. 

His Honour: I shall not make the appointment unless I am reasonably 
satisfied that the petitioners are gas ratepayers within the meaning of the 








avr Poote: Gas ratepayers are people who have to pay rates, and these 
Oe dacemsneon : Yes, we do. By the Act of 1847, any persons who are 
ratepayers have a right to petition. Assuming that the Sanitary Authority 
are ratepayers, this right cannot be taken away by any subsequent Act 
providing for arbitration. f ‘ 

Mr. Pooue said they had a contract which an arbitrator could settle in 
their favour if they were right. The ratepayers were not in this position 

all. 
ais Honour said, according to the Act, the expression “gas-rate”’ 
included any reward or payment to the undertakers for gas. Mr. Poole 
could not say that the Authority did not make any reward or payment 

as. 

7 Pooue said the Legislature having pointed out the way the Authority 
ought to go, they could not take the benefit of another procedure. The 
Gas Company were not to be worried, because they were a gas company. 
As the Authority had elected to take the procedure given them by the Act 
of 1871, they ought to go on under that. They had no right to say that 
there was dissatisfaction among the public. They could not bring evidence 
that this was the case. 

His Honour ruled that the Authority were ratepayers within the mean- 
ing of the Act. 

Mr. Poote said he should argue that his Honour ought not to make an 
order entailing such heavy expense and inconvenience on the Gas Com- 
pany, unless there were proper grounds brought before him. In the 
application there were no such grounds. Mr. Heaven’s evidence came to 
no more than that he laid the accounts before experts; and having seen 
the reports of these experts, he brought a petition before his Honour. 
Surely this was trifling with the Court. The Company were satisfied 
that there were no grounds for the application ; and they naturally asked, 
before they were put to the expense oT the inquiry, that his Honour should 
be satisfied by evidence that there were some grounds for it. He had had 
absolutely none. 

His Honour thought there were some. There was a sort of primd facie 
ground that the accounts had been looked into and considered; and there 
was some justification for saying that if the Company acted with greater 
prudence they would have larger profits. 

Mr. Poote did not think the question arose. No question of gas 
manufacture could come before the Court—the section precluded it. 

His Honour intimated that he had already decided that the Authority 
were gas ratepayers. 

Mr. Poo.e said the question then came whether, in the language of the 
section, the word “may” meant “must.” If it meant “may,” he asked 
whether his Honour had any grounds for proceeding. 

His Honour said there were grounds; and, in the exercise of his dis- 
cretion, he made the order. Mr. Poole would have the opportunity of 
moving to quash this order. 

Mr. Poote: There is no ground whatever for this inquiry. As to the 
division of the profits of the preceding year, the Company have made a 
reduction in price, and their profits were £7000 less than 10 per cent. 

His Honour: This has nothing to do with the question; and I shall 
make the appointment in the terms of the Act. I sincerely hope you will 
agree as to the appointment of an accountant. 








On the 27th ult.a Company was registered, under the title of the Cotting- 
ham Gas Company, Limited, for the supply of gas to Cottingham, in 
Yorkshire. The capital is £5000, in £100 shares. 

Deatu or Mr. C. V. Surru, or New Yorxk.—Under date of the Ist inst., 
our American Correspondent writes :—“ I have to communicate to you the 
mournful intelligence of the death of Mr. C. Vanderwort Smith, the 
Engineer of the Manhattan Gas Company, of New York city. Mr. Smith 
returned only a few weeks ago from a tour in Europe, whither he went in 
search of rest and health. He was considered improved on his return ; 
but was taken ill last Saturday, and died the following Monday morning 
(June 30). Trouble at the heart, brought on by acute indigestion, was 
probably the cause of his death. The loss of Major Dresser and Van. Smith 
will leave a big gap in the American gas fraternity.” 

Society or Arts.—At their first meeting for the year 1884-85, on 
Monday last week, the Council of the Society of Arts elected Sir Frederick 
Abel, C.B., D.C.L., F.R.S., &c., Chairman. The conversazione given by 
the Council of the Society in conjunction with the Executive Council of 
the Health Exhibition was held in the buildings of the International 
Health Exhibition, South Kensington, last Wednesday evening, and 
proved a most brilliant and enjoyable gathering. The “Conference on 
Water Supply,” to be held by the Society, at the Health Exhibition, is 
fixed for Thursday, the 24th, and Friday, the 25th inst. The meetings 
each day will be at 3 p.m. Further particulars will be announced. 

Woxrne WaTeR and Gas Company.—The mains for the supply of water 
to the two Convict Prisons at Woking are being laid by this Company, 
and will shortly be completed. The consumption of water at the Woking 
Junction Station is largely increasing in consequence of the summer 
traffic of the South-Western Railway Company; and it exceeds 300,000 
gallons per week. The Directors of the Company (Col. Galt, and Messrs. 
Fox, Horsley, Hovenden, and R. H. Jones, J.P.) paid a visit to the works 
last week, The district is rapidly growing in all directions; the construc- 
tion of the Guildford and Surbiton Railway, passing through it, being the 
main cause of this development. The Company's water supply has 
proved abundant, notwithstanding the exceptional drain; and the number 
of consumers is weekly increasing. 


Miscellaneous Helos, 


; METROPOLIS GAS SUPPLY. 

The Chief Gas Examiner for the Metropolis (Dr. Williamson, F.R.S.) 
has presented his report on the quality of the gas supplied by The Gaslight 
and Coke, the Commercial, and the South Metropolitan Companies, during 
the quarter ending June 30. The following is an abstract of it :— 

I. With respect to Illuminating Power.—The average illuminating 

= in standard sperm candles at each of the testing stations was as 
ollows :— 

The Gaslight and Coke Company— 


Jewry Street, E.(common gas). . . . » « «© «© «© « « 169 
King Street, E.C, ” . es o « B68 
Dorset Buildings, E.C. ,, . » 16°6 
Millbank Street, 8.W. (cannel gas) . 21°3 
Ladbroke Grove, W. (common gas) . 17°0 
Devon's Road, E. am a: oe 16°7 
Carlyle Square, S.W. e es e's & «2 6 6 oe 
Camden Street, N.W. ” ee oe es a 
Graham Road, E. ae ie oo & 6 9 ae 2 eee 
Kingsland Road, E. ped om we em hee 
Spring Gardens, Charing Cross (common gas). . . + « 16°8 
Commercial Gas Company— 
Wellclose Square, E. (common gas) . 16°8 
Parnell Road, E. ” ° 17°0 
South Metropolitan Gas Company— 
Hill Street, 8.E.(common gas). . . . + + + © « « « 16°4 
Foster Place, 8.W. ” + 6 + oe oO, > Cre, 2 ee 
Tooley Street, S.E. 2 ‘8 @ & €.s ©. oa oe 


Lewisham Road, 8.E. ,, : : © 


It will be seen from these results that the average illuminating power of 
the gas at all the testing stations has been above the requirements of the 
Acts of Parliament, especially at the Millbank Street and Ladbroke Grove 
stations of The Gaslight and Coke Company, and the Parnell Road station 
of the Commercial Gas Company. A slight deficiency of illuminating 
power was reported at the King Street testing station on the 15th of May. 
There were also slight deficiencies at the Hill Street and Lewisham Road 
testing stations of the South Metropolitan Gas Company during the quarter. 
With these exceptions, the minimum was equal to, or better than the 
parliamentary standard. 

Il. As regards Purity.—Sulphuretted hydrogen has not been present 
in the gas at any of the testing stations. The average amount of sulphur 
impurity in other forms than this was considerably below the limit fixed 
by the Acts of Parliament at all the testing stations, more especially at 
the Parnell Road and the Lewisham Road stations, where it amounted to 
less than one-half of the quantity permitted. Ammonia has been gene- 
rally present in slight quantities in the gas at all the testing places, with 
the exception of those at Jewry Street, King Street, and Carlyle Square. 
On no occasion was there any excess of the amount allowed. 





THE DOMESTIC USE OF GAS. 

An interesting lecture on this subject was delivered last Wednesday, 
at the International Health Exhibition, by Mr. Haroitp B. Drxon, M.A.,, 
Millard Lecturer in Chemistry at Trinity and Balliol Colleges, Oxford. 

In commencing his lecture, Mr. Dixon said that when he was told for 
the 500th time that because the gas flickered or roared it was bad; when he 
found, for the 100th time, the servant putting the poker against the bars of 
the fire “to make it draw,” as she expressed it ; and when he heard pater- 
familias saying he would have his joint roasted at an honest English fire, 
and that he would have “none of your new-fangled gas arrangements” 
—he thought it was time to speak out. The gas-flame did not roar and 
blacken the ceiling because the gas was bad; it did so because the gas- 
burner was unsuitable. He would not enter into the question of whether 
the poker drew the fire, because he did not want to run his head against a 
popular fallacy which had nothing to do with his subject; but he could 
assure paterfamilias that he would not know whether his joint was roasted 
by an honest coal fire or by a gas-flame, but in the latter case he knew he 
would pronounce the joint to be exceptionally juicy. He would first of all 
speak of the properties of coal gas and the nature of its combustion, 
Coal gas contained hydrogen and hydrocarbons, which were gases made 
up of hydrogen and carbon. Coal gas was quite invisible, transparent 
and colourless; when it was burnt, the hydrogen formed water by com- 
bining with one of the constituents of the atmospheric oxygen; and the 
carbon formed carbonicacid. These were the only two products formed 
when coal gas was properly burnt. When the gas was lighted, these gases 
burnt and produced steam and carbonic acid. But they did more than 
this, because hydrogen burnt more readily than carbon; so that if there 
was a stream of coal gas coming out into the atmosphere, the hydrogen 
burnt first and some of the carbon was left behind unburnt. Of course it 
was burnt in time, but the hydrogen burnt first ; and the carbon being very 
hot (for it was in the middle of the hydrogen flame), before it could reach 
the outer air, and be there burnt to carbonic acid, it passed an intermediate 
stage where it was in the solid state of little aggregates of carbon, which 
were intensely heated, and gave out light. They finally reached the air 
outside the flame, and then they burnt to carbonic acid. 

There were several ways in which coal gas might be burnt. If it were 
mixed with ten times its quantity of air, and a light were applied to it, the 
whole thing would burn almost directly, and an explosion resulted. Of 
course coal gas by itself could not explode, because it had not the air 
required to burn it. The flame itself was due to a chemical combination, 
The particles of coal gas, the hydrogen and hydrocarbons, came into 
collision with the oxygen of the air, and, rushing together by this chemical 
combination, they (from the shock) gave out light and heat. Gas did not 
mix with air at all readily; but, of course, it met with the air outside the 
flame, so that there was coal gas inside and air outside, and where they 
came together a flame resulted. [The lecturer then exhibited a Bunsen 
flame.} It was a common fallacy to suppose that this gave out more 
heat than an ordinary flame; it gave out exactly the same amount of heat, 
only in a less space than the luminous flame. There was no soot from a 
non-luminous flame like the one before him; but immediately the flame 
was made luminous, soot was deposited. To obtain light from gas, the 
latter should not be burnt directly. The hydrogen should be allowed to 
burn first and the carbon afterwards. In this way the carbon was heated 
up by the heat of the hydrogen; and as long as it was kept heated and 
unburnt it gave out light. If the hydrogen and carbon were allowed to 
struggle promiscuously for the oxygen of the air, though the hydrogen 
would get more, still the carbon would get some; whereas if they were 
made to start from a given mark equally, the hydrogen would always get 
outside first, would have “ first shot” at the oxygen, and the carbon would 
always find itself heated up without the oxygen which it required to go 
off. Therefore a method of burning must be arranged in which the 
hydrogen should always be allowed to burn first. ’ 

There were about a dozen bad gas-burners to one good one. The chief 
requisites for a good gas-burner were (1) that the temperature of the flame 
should be very high; (2) that théfe should be a slow and steady flow of gas 
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into the air, to procure which he would recommend the use of a governor 
in the aperture below the burner; (3) there should be a steady supply of 
air tothe burner. One of the chief sources of annoyance with coal gas 
was the fact that the globes which surrounded the ordinary batswing and 
fishtail burners, were made with openings at the bottom very much too 
narrow. These globes were generally made with openings only 2 or 24 inches 
wide; whereas they ought to be from 3 to 34 inches. A small opening at 
the bottom caused a strong and irregular current of air to rush up, and the 
consequent flickering of the gas. [Various gas-burners were exhibited to 
illustrate these points, concluding with the Argand burner, which gives 
increased illumination, owing to the fact that the air reaches the flame 
from both the outside and the inside.] Of course with the Argand burner 
a chimney was requisite to keep up the draught of air, and to throw the 
air with sufficient force against the outside of the flame. In this way a 
more brilliant light was obtained than with flat-flame burners, and until 
recently this was the best form of burner to use with ordinary coal gas. 
Lately, however, flat-flame burners had been very much improved ; and it 
was doubtful whether it was to any one’s advantage to have an Argand 
burner. Its increased price, and the fact that it entailed some trouble 
and expense in cleaning and replacing the chimney, were hardly compen- 
sated for by the additional light obtained. There were to be seen now in 
the public streets lamps containing groups of flames, one placed near to 
another, and each of them very considerably increased in brightness owing 
to the heat derived from those in its neighbourhood. The fact that they 
were close together prevented the loss of heat by radiation; for the heat 
which one of them radiated was partially caught by the other, and conse- 
quently on there being less heat wasted the carbon was heated up to a 
greater state of incandescence. The gas-burner of the future would, no 
doubt, be some modification of the Siemens burner, by which the products 
of combustion were carried off in such a way as to heat the air supplied to 
the flame. 

With regard to the use of gas for heating and cooking purposes, the 
quickest and cleanest way was to have a non-luminous flame. Of course 
when a large apparatus was employed, it did not matter so much whether a 
luminous or a non-luminous flame were used. [Some gas-stoves were 
exhibited and their advantages pointed out; also Fletcher's apparatus 
to be used to convert an ordinary oven into a gas-stove.] With regard 
to the dense fogs to which London was so subject, these might be got rid 
of entirely by the general use of gas kitcheners. He did not say that fog 
would be done away with altogether, for this seemed to be impossible; but 
its unpleasant effects, which were so exceedingly dangerous to health, 
would be considerably mitigated. 





THE ALLEGED NUISANCE FROM THE SHEFFIELD GAS 
COMPANY’S CHEMICAL WORKS. 

For some few weeks past complaints have been rife at Sheffield as to 
certain noxious smells said to emanate from the Sheffield United Gaslight 
Company’s chemical works at Grimesthorpe. The attention of the Local 
Government Board having been called to the matter, it has been arranged 
for one of their Inspectors to make a local inquiry into the matter; and 
this was alluded to at the meeting of the Sheffield Town Council last 
Wednesday. 

Alderman Hosson said he was not going to take up the battle of the Gas 
Company in the sense that some people might imagine; but, speaking as 
the Deputy Chairman of the Company, he could assure the Council that it 
would give them much pleasure for the Inspector to come down, and they 
would aid him in his inquiries about the works. The Company were per- 
fectly satisfied they were not in contravention of the Alkali, &c., Works 
Regulation Act, as had been stated. They were satisfied on this point; 
and courted inquiry. At present the manufacture of chemicals was not 
going on; and perhaps it would not be fora fortnight. Therefore it might 
be the duty of the Inspector to wait till they commenced work again. 
There were other things at Grimesthorpe which were quite as much a 
nuisance ; and he thought the inquiry should be made a little wider than 
to one set of works at Grimesthorpe. 

Alderman W. Sarr said he of been trying to ascertain what really was 
meant by contravention of the Act in question ; and he found from a note 
Mr. Whitgreave (the Medical Officer) had sent to him that the manufacture 
complained of was the manufacture of sulphate of ammonia. This no 
doubt was one of the things specified in the schedule to the Act, and to 
which the Act applied. But the only contravention that he could find 
mentioned as applying to works of this kind was section 9, which stated 
that ‘the owner of any works specified in the schedule to this Act shall 
use the best practicable means for preventing the discharge into the 
atmosphere of all noxious gases and of all offensive gases evolved in such 
work, or for rendering such gases harmless and inoffensive when dis- 
charged.” He could not find in the report of Mr. Whitgreave any sugges- 
tion that “the best practicable means’’ were not already used. As a 
matter of fact, he believed that the Gas Company had been at very great 
pains, and at very considerable expense, to ensure the best practicable 
means being used. It might be they were not used with perfect success. 
Unless the Corporation went before the Local Government Board with a 
distinct allegation, pointing out in some definite way what it was that was 
wrong, he doubted very much whether they would get any great amount 
of attention paid to the memorial. The Medical Officer, so far, had only 
gone on hearsay evidence. 

Mr. Eanvon said that, in company with Mr. Firth and others, he visited 
the chemical works; and it was only fair to say that whilst they were 
there not the slightest nuisance was detected by them. They found that 
trees within 20 yards of the works were quite healthy in their appearance, 
which showed that there was nothing injurious to vegetation. He also 
attended a meeting of ratepayers, at which some 1000 or 1500 persons were 
present; and from what he heard he could not help thinking that with 
all the smoke there must be some fire. There was no doubt that a nuisance 
did exist in the neighbourhood ; but he asked three gentlemen who took a 
prominent part in the meeting if he should request the Directors of the 
Gas Company to give them permission to attend at any hour during the 
day or night to fasten the particular time when the nuisance took place. 
They did not, however, accept the offer. Whether the nuisance rested with 
the chemical works or with any other works he was not able to say; but 
he thought they should be able to fasten upon the particular spot where 
the nuisance existed. It was somewhat singular that there were 45 men 
employed at the works; and only one man had been ill during the last 
two years. The men certainly had a very healthy appearance. But, at 
the same time, if the Council could find out the cause_of this abominable 
stench it would be a good work. 

Mr. Jowitt said, from a visit he made to the chemical works, he was 
of opinion that the nuisance was caused by the escape of sulphuretted 
hydrogen from the tall chimney, and which fell, not in the immediate 
—— but at a little distance from the works. He had asked the 

ngineer if everything had been done to prevent nuisance; and he said 
that the Company had spent far more than the Alkali Act allowed in pre- 
venting any nuisance. He (Mr. Jowitt) asked him not to mind about the 
Alkali Act, but to say if everything had been done that could be done to 


the Council pressed the matter further, 
nuisance less objectionable. 

Mr. A1zLEwoop said that, before the chemical works were erected 
was an intolerable nuisance existing in the neighbourhood ; and jt 
stated that the stench came from the Baggaley Brook, besides being att; 
buted to other works. . 

Mr. STEPHENSON said there was the utmost possible uncertainty as 4 
where the nuisance came from. He thought the report of the Medic 
Officer of Health was made on insufficient evidence; and he Virtualh 
admitted that he had no facts to go upon. It would thus appear that, 
the absence of facts, he had gone upon hearsay evidence and PAaragrapiy 
in the newspapers. What he should like to have seen would have been 
report given simply upon evidence on which the Medical Officer was pre 
pared to pledge his authority and reputation. If this had been done }, 
did not think the Council would for one moment refuse to request » 
inquiry. But he thought it was unfair that upon mere hearsay and tii), 
tattle an aspersion should be cast upon the Company, or, indeed, upon any 
one ; and he trusted that the Council would not agree, upon the insufficie; 
evidence as to the cause of the nuisance, to endorse this unwarrantaj 
aspersion. 

Mr. Brirrarn urged that the report to the Medical Officer was not mi 
on hearsay; but that the certificate was given upon perfectly specif 
evidence. If the Council would refer to one line in the report they wou 
see that the Medical Officer said that, though on certain of his visits thy 
nuisance was bad, yet under other circumstances it was probably worg. 
and he (Mr. Brittain) thought that the Council would be assuming greg} 
responsibilities, if, after this report, they refused to go to the Local Gover. 
ment Board for an inquiry. 

Mr. Woopcock said, although it was true that a nuisance existed q 
Grimesthorpe prior to the erection of the chemical works, the nuisang 
then was nothing like what was to be found now. A person might no 
smell it at the first or second time he went down, but he would smell it; 
he continued his visits. 

Mr. Fietu said he had been down to the works several times, and aly 
to the Baggaley Brook; and he found a strong and offensive smell froy 
the latter. 
said the sulphuretted hydrogen existed; but failed to detect any sme), 
He thought they had made a mistake in proceeding under the Alkali Act, 
and that they would have done better to proceeded under the Public 
Health Act, and extended their inquiries so as to include other nuisaneg 
in the neighbourhood. 

Alderman CuiEGé said they had obtained the necessary certificate from 
the Medical Officer, which would be sent to the authorities; and on the 
inquiry taking place they would prove, not by one or two, but by hundred; 
of witnesses if necessary, that the stench came from the chemical works, 
If the Act of Parliament would not then provide a remedy, that was not 
the fault of the Council. He thought it would have been better to agree to 
the inquiry without the members of the Council expressing their individual 
opinions as to whether a nuisance existed or not. If the Council failed 
to prove their assertion, all the better for the Company; but in a cas 
where hundreds upon hundreds of people were being nearly poisoned, if 
there was not a remedy for it there ought to be. 

The matter then dropped. 


the Company would Tender ij, 





THE GAS SUPPLY OF BIRKENHEAD. 

At a recent meeting of the Birkenhead Town Council, an instruction 
was given to the Gas Engineer (Mr. T. O. Paterson) to report upon the 
complaints made by certain of the inhabitants as to an alleged undue 
increase in their consumption of gas. As briefly mentioned last week, 
Mr. Paterson has furnished his report, which is as follows :— 


In keeping with the resolution passed by you, I beg to submit for your 
consideration a short report bearing on the points contained in that 
resolution. 

“Pressure of Gas” being first named, I propose to take that first ; and 
follow up with complaints of increased consumption, &c. 

In order to distribute gas evenly throughout the whole area of supply, 
three large trunk mains are carried from the works into the districts. On 
each leading main a station governor is fixed at the gas-works, and 
actuated according to the requirements of the respective districts. 

The following are the maximum pressures which have been maintained 
at the gas-works during the past two years; also the pressures previously 
given :—1883-4 : rented | Governor, 29-10ths; Oxton do., 26-10ths; 
Rock Ferry do., 28-10ths. Previously to 1883: Birkenhead Governor, 
28-10ths ; Oxton do., 23-10ths ; Rock Ferry do., 26-10ths. 

It will be observed that the pressure has been slightly increased during 
the past two years; but that is entirely owing to a growing demand which 
the former pressures did not satisfactorily supply. 

During the winter of 1883 I had the pressures taken at about 1800 dif- 
ferent points, in order to place on record a guide. The information clearly 
indicated that, with two or three exceptions, the whole area was amply 
supplied with a good, but not excessive, pressure; and by continuing the 
system you adopt, of laying large mains in your outer districts, no addi- 
tional pressure is likely to be necessary. 

There is no advantage to be gained by putting unnecessary pressure on 
the mains and service-pipes; but, on the contrary, a very great disad- 
vantage and loss are sustained by so doing, inasmuch as the leakage from 
both mains and services is increased when such a course is followed. 

The leakage, or unaccounted-for gas in Birkenhead, only amounts to 
about 5 per cent., which is considered a very low figure, and much below 
most towns in the United Kingdom (I may say 100 per cent. below some 
towns in Lancashire). The one object, therefore, in view regarding pres- 
sures, is to keep them as low as possible, compatible with safety, so that 
the lost gas by leakage may be reduced. 

The following table gives the pressures, in tenths, in several important 
towns :—Salford 30, Manchester 26, Leeds 27, Rochdale 30, Bradford 25, 
Sheffield 26, Birmingham 30, Warrington 30, Wigan 30.. 

Having, I hope, explained to your satisfaction that portion of the reso- 
lution relating to pressure, I will now endeavour to prove the slender 
foundation on which statements regarding increase of gas bills are based. 
First, if reference is made to the annual accounts, the following figures 
will be found :—Gas sold to private consumers in 1883, 232,335,400 cubic 
feet, in 1884, 258,599,600 cubic feet, increase in gas sold, 19,264,200 cubic 
feet; money received in 1883, £39,061 12s. 9d., in 1884, £37,869 4s. 3d, 
decrease £1192 8s. 6d. 

These figures cannot be altered; and the fact remains that, although 
over 19 million cubic feet more gas has been sold this year than last, 
still the receipts are less by over £1000 in consequence of the price being 
lowered. If 3s. 3d. per 1000 feet had been maintained throughout the year 
ending March 25, 1884, together with the same increase in consumption, 
then the receipts would have shown over £3000 increase instead of nearly 
£1200 decrease. Therefore it is quite clear that the last reduction in the 
price of gas benefited the consumers to the extent of £4200. 

Before proceeding further into detail respecting other points, I wish to 





prevent a nuisance; and the Engineer made no reply. He believed if 





draw attention to the following figures, taken from the delivery-book, with 


























He had had gas drawn from the chimney, where it had bey § 
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of pointing out the effect that dull and gloomy mornings have 
day consumption :—Statement of day and night consumption, 
‘d March quarters, for the last two years :—Day consumption 
ecember quarter, 1882, 26,918,000 ; 1883, 28,345,000, 
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and it», .m. to 6 p.m. i 
eing a ae 6 "137,000, fm 5°30 per cent. increase. March quarter, 1883, 24,427,000 ; 
rai 28 002,000, being 3,575,000, or 14 63 per cent. Night consumption from 


6 p.m. to 6 a.m. December quarter, 1882, 71,706,000; 1883, 76,110,000, being 

4 an 000, or 6°14 per cent. increase. March quarter, 1883, 71,308,000; 1884, 
3 547,000, being 7,239,000, or 10°15 per cent. increase. 

a gar arch quarter of 1884 it will be seen that 
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ar sum 
ve be the Onis, to yom extent, is attributable to the long dark mornings 
oT Was ms x rienced during that quarter, and to an extent (although not great) to 
n done hy pone and heating by gas, which will be mentioned hereafter. 
request g These figures go to prove that the day consumption accounts for one- 
and tittl, third of the entire increase on the quarter. , 
UPON any In order to show where the increase has chiefly arisen, the percentages 
1SUfficiens on the several districts have been taken out as below :— 
Warrantel 1883. 1884. Increase 
40,998,500 .. 44,764,600 ..°10°0” 
hot mad . ead . ° 3dO, . 764, ee ‘ 
y speci A Dae ton . 6,935,000 :. 7,030,700 1-32 
ey woul Tranmere 16,211,500 .. 18,037,200 11°26 
Visits the Oxton rae 084,200 -- 7,550,000 6°57 
ly Worse: Higher Bebington . 4,272,300 4,522,300 5°85 
IDg great (Sra 3,900 269,900 11°18 
|Goven. JMNM Higher Bebington (out-district) . 635,000 717,900 13-05 
; Lower Bebington rae 2,977,500 2,998,500 0°35 
xisted a Bromborough . - - 139,300 141,600 . 1°65 
Nuisancs Noctorum + 156,900 139,600 11°02 
ight not Bidston . - + - 244,600 258,900 5°84 
nell it if Prenton . - + + © = 26,660 34,400 29°32 
and aly Birkenhead and Tranmere are the principal contributors to the increase ; 
ell fr being 10 and 11°26 per cent. respectively. This increase I attribute 
ad to entirely to three causes—viZ., dark weather, increase in consumers, and 
y mel) : the use of gas for cooking and heating purposes. The increase in con- 
‘ali Act sumers alone during the year has amounted to 5:2 per cent.; and when it 
» Public is considered that about 150 cooking ranges, and 60 to 70 gas-fires (exclu- 
tisanon sive of fires fixed by other gasfitters) are in use, chiefly in Birkenhead and 
. Tranmere, I think the evidence is so conclusive that no further proof is 
fe from required, ns oP : : 
on the Before closing this report I think it may be of service to the Council 
indred; generally if it is shown to what extent the last reduction in price has 
Work, affected their private bills. Consumption, March, 1883, 1,562,800 cubic 
yAS not feet ; 1884, 1,572,400 cubic feet. Money received in 1883, £253 18s., in 1884, 
eree tp £299 6s. 2d. Increase in gas consumed, 0°6 per cent. Decrease in money 
vidual received, 9°7 per cent. Such figures require no explanation ; as the whole 
| failed amount of reduction in the price of gas only amounts to 10°1 per cent. 
& Case 
od. if 
aah & THE BOARD OF TRADE AND THE ELECTRIC LIGHTING 
ACT OF 1882. 
.S In accordance with the 30th section of the above-named Act, the Board 
: of Trade have just presented to Parliament a report regarding the applica- 
» tions made to them for Electric Lighting Provisional Orders during the 
ction * past year. ‘ 
mn the Four applications for Orders were received by the 2Ist of December; 
indue only one 7 which was from a local authority. The names of the appli- 
week, > cants and the districts proposed to be lighted are as follows :— 
ef Local Authority or Company Applying. | Town, Parish, or District. 
and Edison and Swan United Electric Light- “The object of this Order was to transfer 
ing Company, Limited. to the Edison and Swan United Elec- 
oply, | trie Lighting Company certain rights, 
On | powers, and obligations conferred upon 
| the Edison Electric Lighting Company 
and and the Swan United Blectric Light- 
| | ing Company by the Provisional Orders 
ined granted to these Companies in the 
usly § | session of 1883, in respect of various 
hs: | districts in the Metropolis. 
om Mayor, Aldermen, and Burgesses of the | Borough of Bury St. Edmunds. 
’ Borough of Bury St. Edmunds. 
; Telegraph Construction and Mainte- | Portions of the parishes of St. George, 
ing nance Company, Limited, and the Hanover Square, St. James, West- 
ich West London Electric Lighting Com- minster, and St. Martin-in-the-Fields. 
pany, Limited, or one of them. 
lif. West Middlesex Electric Lighting Com- | District of the Board of Works for the 
sly pany, Limited. Fulham District. 
oly —_—— —— — 
he All the Orders were granted by the Board; and Bills for confirming 
di- them were introduced into the House of Commons. The first two Bills 
have already received the Royal Assent; and the remainder will probably 
on shortly be passed. 


ie All the Provisional Orders granted by the Board in 1883—69 in number 
m —were subsequently confirmed by Parliament ; and the report alludes to 
their present position in the following words :—The Orders granted to 
Companies contained provisions either that the undertakers were to satisf 
the Board of Trade that they were in a position to carry out the compul- 
sory works, or to appropriate a certain sum as a separate capital for the 
purposes of the undertaking, and to deposit (or secure) a specified sum of 
money to the satisfaction of the Board of Trade. In the event of these 
: o requirements not being complied with within a period of six months from 
: ‘ the commencement of the Order, or such extended period as might be 
’ F approved by the Board of Trade, the Board were empowered to revoke the 
: Order on such terms as they might think just. The above period of six 
months expired on the 25th of February ; and before that time applications 
were received from the undertakers of all the Orders, except one (where the 
promoters had already gone into liquidation) for an approval of extension of 
time. After consulting the various local authorities concerned, the Board 
syavoved of an extension of time to June 14, 1884, for the Incandescent 
lectric Company (Birmingham, Redditch, and Walsall Orders), the Pro- 
vincial Brush Electric Light and Power Company (Ipswich, Lowestoft, 
Luton, and Sudbury Orders), the South-Eastern Brush Electric Light and 
Power Company (Canterbury, Croydon, Gravesend, Maidstone, Margate, 
and Rochester Orders), and the South Staffordshire Electric Lighting 
Company (Aston, Balsall Heath, Dudley, Saltley, Wednesbury and Dar- 
laston, and West Bromwich Orders), and to Oct. 15, 1884, for the Edison 
Electric Lighting Company (St. James’s and St. Martin’s Order), the 
Hampstead Electric Light Company, and the Swan United Electric 
Lighting Company (Hanover Square District, Strand District, and 
Victoria District Orders). In the case of the remaining Orders, the Board 
declined to approve any extension of time, either in consequence of the 
Opposition of the local authority, or—as in the case of the Orders of the 


— 





Metropolitan Brush Electric Light and Power Company—because the 
Company had decided to liquidate its affairs. 

Applications were made to the Board during last month for a further 
extension of time as regards the Orders of the Incandescent, the Provin- 
cial Brush, and the South-Eastern Brush Companies; and the following 
table shows the action taken by the Board with respect thereto :— 





Company Applying, and Title of Order. | How dealt with by Board of Trade. 





Incandescent Electric Lighting Com- 


pany— | 
Birmingham .. . . « « «| Further extension to June 1, 1885, ap- 


proved, 
Redditch ... Do., Do. 
Do., Do. 


6 6+ «6 « 2 os 

Provincial Brush Electric Light and 
Power Company— 

. | Further extension to Dec. 31, 1884, ap- 


Ipswich . . « © © © © 
proved. 

Lowestoft Still under consideration. 

Luton .. 0. 

Sudbury. . Further Extension to Dec. 81, 1884, ap- 


proved, 





South-Eastern Brush Electric Light and 
Power Company— 
Canterbury. . . « «+ 
Croydon. . +... + 


Still under consideration. 
Further extension to Dec. 81, 1884, ap- 
proved. 
Approval to extension of time refused. 
Still under consideration. 
. | Further extension to Dec. 31, 1884, ap- 
| proved. 
Still under consideration. 


Gravesend . oe 6 
Maidstone . .. + + « « 
Margate. . . + «© « « 

Rochester . . - + «© «+ « 


The Board of Trade, as at present advised, propose at once to proceed to 
revoke all the Orders in respect of which no extension of time has been 
approved. 

No applications for Licences have been received since the date of the 
last report; and of those which had previously been applied for, that 
affecting Colchester is the only one which has been proceeded with. In 
this case the terms of the Licence have practically been settled; and the 
Licence will probable shortly be issued. 





METROPOLIS WATER SUPPLY. 

The following table (compiled from the returns furnished to the Regis- 
trar-General each month the London Water Companies) shows the 
average number of houses supplied and the average quantity of water sent 
out daily during the past year :— 























Average Daily Supply of Water during the 
Year. 
semabet of — 
u for 
Companies. p— -| wad bene yd Domestic 
| during the | Gallons.* RP Domestic nw. en 
ear purposes ‘oune 
(estimated).| P 
| 1882. | 1883. 
Thames. 
Chelsea . . + « « 82,173 9,665,284 43,914 | 7,925,533 239 | 246 
West Middlesex .. 62,5 12,263,080 55,717 10,055,685 | 157 | 161 
Southwark & Vauxhal 98,948 20,270, 92,098 | 16,622,005 | 169 | 168 
Grand Junction . . 47,168 13,718,544 62,830 | 11,249,206 | 242 | 288 
Lambeth. . . . .| 74,760 | 15,793, 71,756 | 12,950,491 | 181 | 178 
Lea and other Sources. 
New River + 138,969 28,383,917 | 128,961 23,274,812 | 166 167 
East London 139,948 SA, 158,705 | 28,642,881 | 212 | 205 
wees .| 58,645 9,567,684 | 43,470 | 7,845,460 | 180 | 184 
Total supply. | 653,200 | 144,592,772 | 656,951 | 118,566,078 | 183 | 182 
Thames... . «| 815,638 71,710,878 | 925,815 | 58,802,920 | 198 | 186 
Lea and other sources, 337,562 72,881,894 | 331,136 ae T 179 177 














* The quantities of water in this and the next column include the supply for 
various purposes other than for domestic consumption. 

+ Acubic métre is equal in volume to 35°38 cubic feet, or to 220°09668 Imperial 
gallons. It is nearly equivalent to the old English tun of four hogsheads, holding 
35°248 cubic feet. 





Tue Penrith Local Board are promoting an exhibition of gas cooking 
apparatus, improved lighting apparatus, gas-engines, &c.,in the Market 

ouse. 

Tue Newcastle and Gateshead Water Company have just made a free gift 
to the City of Newcastle of the whole of their rights in the spacious reser- 
voirs at the south-eastern part of the Town Moor. The reservoirs come 
within the area of the 35 acres of pleasure-ground enclosed at this portion 
of the moor, and excellent use may be made of them as swimming ponds 
or for ornamental purposes. The Town Moor Management Committee, at 
their meeting last Tuesday, passed a unanimous vote of thanks to the 
Company for their liberal gift. 

Ar the Meeting of the Rochdale Town Council last Thursday week, the 
minutes presented by the Gas Committee mentioned the resolution passed 
at the previous meeting of the Council to set aside £1500 a year as a 
reserve fund at the gas-works; and both Mr. Handley and Alderman 
Baron seemed wishful to raise a discussion on it. The latter gentleman 
asked whether it was equitable that the present generation of ratepayers 
should be taxed to such an amount, to provide for contingencies that might 
not arise in their time. The Mayor, however, ruled the discussion out of 
order; and the subject dropped. Alderman Baron remarked that he 
would, in consequence, have to raise it in another way. 


Ar the last meeting of the Rochdale Town Council, the services of Mr. 
T. B. Ball, the Manager of their gas undertaking, were acknowledged by 
an addition of £50 per annum to his salary (the increase to commence 
from the Ist ult.); the Chairman of the Gas Committee remarking that 
the satisfactory results which had attended their working during the past 
three years had been largely due to the able and willing manner in which 
their wishes had been carried out by Mr. Ball. On the same occasion the 
Manager of the Water-Works (Mr. H. Rofe) tendered his resignation, 
which was accepted; and a desire was expressed that the Council should 
acknowledge in some substantial manner their appreciation of Mr. Rofe’s 
labours in connection with their water undertaking, and of the diligence 
and integrity with which he had discharged his duties during the 16 years 
he had been in their service. 
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THE RATING OF THE WATER-WORKS OF THE 
BRADFORD CORPORATION. 

It may be remembered that early in the present year certain difficulties 
arose between the Bradford Corporation and the Assessment Committee 
of the Skipton Union in regard to the rating of that portion of the Cor- 

ration’s water undertaking lying within their district. After several 
ineffectual attempts to effect a compromise, the matter came before the 
West Riding Sessions on the Ist inst. The hearing was, however, not pro- 
ceeded with; and the case was eventually withdrawn. As no statement of 
facts was adduced, and as these have an important bearing upon the main- 
tenance of public works of water supply, they may be briefly given as 
follows :—In respect to the case of the Corporation, in no fewer than eleven 
townships they found that their works were being overcharged for rating 
purposes. An appeal was, therefore, made to the Assessment Committee 
of the Skipton Union (through whose territory the low-level service passes) 
on no less than three occasions, but without avail. In respect to some of 
the townships of the Union wherein were situate their compensation reser- 
voirs, the Corporation contended that they had no beneficial occupation, 
but, on the contrary, that the works were really a source of expense instead 
of income ; the stores of water in the reservoirs being intended exclusively 
for the benefit of millowners and riparian proprietors. The remaining 
townships merely contained conduits for conveying the water to its desti- 
nation. The main source of income being at the point of delivery at 
Bradford, the Corporation contended that it was not competent for the 
eleven townships to participate in the earnings at the Bradford end of 
the system; and that, at most, the Corporation could only be rated 
as occupiers of land, with some additional value on account of the 
land being used in connection with water-works supplying the town- 
ship. Acting on well-authorized precedents, therefore, the Corporation 
offered to pay to the Assessment Committee a round sum of £4000 to 
cover the whole of the charges which might be laid against them. 
The Committee first insisted on payment according to their own valuation 
of the Corporation works, which amounted to a sum of £9357; but at sub- 
sequent interviews they expressed their willingness to reduce this amount, 
leaving it, however, still much above the sum which the Corporation 
thought they were entitled to pay. Under these circumstances the Cor- 
poration had no alternative but to prepare for the hearing of the appeal 
at the Quarter Sessions; but, before the day fixed, a deputation from the 
Assessment Committee waited upon the Water-Works Committee, and it 
was ultimately agreed to accept the offer of the Corporation, with a slight 
advance, making the amount £4250. Amongst other grounds of objection 
brought forward by the Corporation was that of the inequality of rating 

prevailing in various places in the Skipton Union; many properties being 
assessed at grossly inadequatesums. The Corporation, therefore, felt that 
unless the property of the Union generally was to be revalued, it was unfair 
that theirs should be selected upon which to levy what they deemed to be 
&@ most excessive assessment. The Assessment Committee admitted the 
charge of inequality of rating; and it is satisfactory that the terms agreed 
upon cover this question. The arrangement is that the whole of the 
nion other than that portion included in the townships in dispute should 
be revalued ; leaving with either side the power to have the question con- 
sidered again after the revaluation has been completed. From the fore- 
going enumeration of facts it will be seen that the real question at issue 
turned on a matter of principle: Whether local authorities in districts 
where there are no earnings from water-works could be allowed to take 
into account earnings elsewhere; or whether such works should be 
regarded merely as giving some additional value to the land, on the ground 
of the property being ancillary to water-works generally. A similar 
difficulty exists in respect to the Corporation water-works in the North 
Bierley Union; and this will doubtless come up for solution before long. 





PLYMOUTH CORPORATION WATER SUPPLY. 

At the Meeting of the Plymouth Town Council yesterday week—the 
Mayor (Mr. J. Greenway) in the chair—three important motions in con- 
nection with the water supply of the borough, and the condition of the 
leat by which the water is conveyed, were under consideration. The first 
was moved by Mr. Moon, in the following terms :—‘ That this Council is 
of opinion that the site of any storeage reservoir, whenever such shall be 
deemed desirable, will be best situated above the intake of the leat; but 
that, as it has been stated by the Surveyor that on the 9th and 26th days 
of June last there were received at Knackersknowle reservoir 1,044,960 
and 844,840 gallons respectively less than were simultaneously registered 
on Roborough Down, it is desirable, both to save as much of this quantity 
as is not consumable en route under authority of Acts of Parliament and 
as an effectual stoppage to pollution, that the resolutions as to piping the 
leat passed by the Council on May 4 and July 20, 1881, and Dec. 19, 1883, 
should be re-affirmed, any subsequent resolution to the contrary notwith- 
standing.” The second (moved by Mr. Shelly) was in these terms :— 
“ That the Council is of opinion that pipes for the conveyance of water 
should be laid from Roborough to Knackersknowle, in accordance with 
the resolution of the Council passed on the 19th of December, 1883, and a 
storeage reservoir provided above the intake of the leat; and that the 
Water Committee be instructed to take steps immediately for carrying 
out the resolution.” The third was moved by Mr. King, and was as 
follows :—‘‘ That it is desirable to make immediate arrangements for the 
construction of a storeage reservoir, either at the Head Weir or Harter 
site; and that this resolution take precedence of any other motion for the 
improvement of the water supply.” Each motion was discussed at con- 
siderable length; the result being that the second (Mr. Shelly’s) was 
carried by 23 votes to 16. 

A meeting of ratepayers, convened under the auspices of the Plymouth 
Ratepayers’ Association, was held on the evening of the same day to con- 
sider the water question, and the following resolution was carried unani- 
mously :—“ That, inasmuch as the Council have this day decided to pipe 
the water from Roborough to Knackersknowle, and construct a storeage 
reservoir above the intake of the leat, it is the opinion of this meeting 
that the piping should be at once commenced, as it is the only means at 
present possible for giving a larger supply of water to the inhabitants.” 





GLASGOW CORPORATION WATER SUPPLY. 
Tue Accounts FoR THE Past YEAR. 

The Water Committee of the Glasgow Corporation have just issued 
their report, with an abstract statement and balance-sheet of the water 
accounts for the year ending May 28. From this, it appears that the rates 
assessed and levied during the year were the same as those levied during 
the previous year, viz.—The Sameute water-rate within the City and 
Royal Burgh of Glasgow (being the limits of compulsory supply), 8d. in 
the £1; and the public water-rate within the same limits, 1d. in the £1; 
The domestic water-rate levied beyond the limits of compulsory supply 
was also the same as the previous year, viz.—lld. in the £1. The rates 
and charges for supplies of water for other than domestic purposes were 
according to the table approved in April, 1883, and published at the time. 
By the abstract statement of the accounts, it is shown that the revenue for 
the year amounted to £159,135 18s, 7d.; and from river supply works to 















annuities and interest, amounted to £116,518 7s. 3d.; and for river gy 
works to £4768 17s. 3d.—in all, £121,287 4s. 6d. There was carrj 
sinking fund account, £40,214 7s. 4d. The total revenue for the year 
£161,501 11s. 10d.; while for the previous year it was £155,748 0s, 5q_ 
showing an increase of £5753 11s. 5d. The total expenditure for last yeu, 
exclusive of the sum carried to the sinking fund, was £121,287 4s,'¢q: 
while for the previous year it was £129,012 16s. 7d.—showing @ decrease ¢ 
£7725 12s. ld. The expenditure account includes (in addition to th, 
ordinary items) repairs, &c., amounting in all to £3116 5s. 9d. The among; 
added to capital account during the year was £14,053 5s. Under the 
Corporation Act, 1882, the borrowing power was increased to £2,000,00), 
The loans on mortgage, funded debt issued, Corporation loans, and sinkixg 
fund, for the year 1883-84, amounted to £1,669,208 18s. 6d. ; leaving , 
balance—unexhausted borrowing power—amounting to £330,791 1s. 6@ 
The sinking fund, set apart for and applied in the redemption of mor, 
gages, in terms of the various Acts, amounts to £305,601 16s. 10d. Thy 
Committee say they have resolved to continue for the year commencing thy 
28th of May “the same domestic water-rates, public water-rate, and raty 
and charges for supplies of water for other than domestic purposes as thoy 
of the preceding year.” 


£2365 13s. 3d.—in all, £161,501 11s. 10d. The expenditure, including 
Bly 
to 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprnsureu, Saturday. 
The annual reports in regard to gas manufacture in Scotland have bee 
remarkably unanimous in showing improving business and increasing 
prosperity, notwithstanding the higher cost of the staple and the cheaper 
price of residuals; not to mention the electrical disturbances in the air, 


which in some quarters were expected to cause great depression in the 


olefiant barometer. The fixtures for the ensuing year have, generally 
speaking, been in favour of buyers; the price of gas, if changed, havings 
downward tendency. Only in one instance—that of Perth—have I hear 
of there being a slight increase; and this not much to complain of, seeing 
that the citizens will be supplied with 28-candle gas for 3s. 9d. per 100) 
cubic feet. The success or reduction in price has not been all on the side 
of public rather than private undertakings; but undoubtedly the balance 
is in favour of corporations. I have been trying to account for Perth 
lagging behind. Miscalculation of profits expected to be realized from 
residuals is all very well in its way; but the drop there must have toli 
equally allround. Compared with the nearest large town—that of Dundes 
—the “Fair City” has the advantage in the item of leakage; Dunde 
losing fully 10 per cent., while Perth estimated the loss in this wayat 
8 per cent. Again, Perth has, if anything, the advantage in railway com. 
munications with the coal-fields; yet Dundee, while adding materially 
to the sinking fund, and having reduced the price of gas last year, was 
in a position to fix it again at 3s. 6d. per 1000 cubic feet. In looking 
at some of the returns, I have been struck by observing the varying 
quantities of gas obtained per ton of coal in the different undertakings; 
and I only regret that I am not in a position to compare the 


averages of the residual products. Here I think is to be found, if not | 


a solution of the exception, something worth explanation when the 
North British Association meets on the 24th inst. 


feet of gas per ton, having a specific gravity of 0°6, should give the follov- 
ing products :—About 60 tons of coke ; 94 tons of ammoniacal liquor; $ 
tons of tar; 223 tons of gas (by weight). In Dundee the average yield 
during the year was 11,140 cubic feet of gas per ton; in Perth it was 
10,123 cubic feet ; in Arbroath (still further afield) it was 10,426 cubic feet; 
and in Galashiels (also a manufacturing town, where the supply is bys 
private Company, and the price is as low as 8s. 2d. per 1000 cubic feet) the 
average yield per ton was 9639 cubic feet. In the two latter towns the 
manufacture is about the same; Perth has one-third more; and Dundee 
about five times the production of the Perth undertaking. Where does 
the profit and loss come in on their respective manufactures ? Dundee 
has 80 new retorts set on the Siemens regenerative system. How muchis 
to be credited to the carbonizing in the different undertakings ? Theseare 
inquiries which do not find any answer in the reports farther than already 
mentioned. In Perth it was estimated that the chemical products would 
yield £2200, the same as in the previous year—a rather hopeful view; the 
result being a decrease of £1011. This is somewhat strange; for Dundee, 
producing five times the quantity of gas, only showed a falling off in the 
receipts for chemical products and coke of £1695. A change for the 
better is to be expected on this account, all having had to acknow- 
ledge the fall in the products market, by which sulphate of ammonis 
scarcely averaged £14 per ton as against £19 and £20 previously 
received. Arbroath is an example of the advantage of having the 
gas supply in the hands of the municipal authorities. Since the 
transfer, the price of gas has gradually been reduced from 5s. 10d. to 
8s. 9d. per 1000 cubic feet. A very happy arrangement prevails, under 
statutory authority, for the disposal of the profits. It is a moot point 
whether a corporation should make any profit in connection with such an 
undertaking as that of gas supply ; making the buyer contribute in this 
special way to a general exemption from the local rates which would 
otherwise be required. But Arbroath halves the difference—choosing the 
“ golden mean” commended by Horace ; and so putting one portion to the 
credit of the consumers, and another portion to the credit of the Cor- 
oration, everybody seems satisfied. The Scotch are great sticklers for 
1igh illuminating power; and while the statutory quality in Arbroath Is 
25 candles, and the average has been 27, the credit of the town in this 
respect has not, it would seem, been sufficiently vouched, and so the Gas 
Committee are going to make sudden descents upon the “ dark-room, a0 
from thence issue forthwith the photometer test. Once having obtain 
a good average, the consumers might each be supplied with the Faraday 
test. This distinguished philosopher's special photometer was merely 
little shawl-pin with a black bead of glass at the head. This was said to 
be an admirable photometer, because, instead of attempting to compare 
different lights by looking at them separately, he had only to get them 
reflected upon the bead, and he was at once able to compare theif 
brilliancy. It is well to see the —_— interest thus manifested in the 
product of their manufacture, and they only require to be educated up 
its further utilization. The fact of no profit worth mentioning having bee? 
made by the gas-stove business is not a reason for its closure, but rather 
for more activity in advertising the advantages of cooking by gas, espe 
cially in summer, when no more heat is desired than is necessary 10 
domestic purposes. The Edinburgh Gas Company have a fine saloon pre 
ared for the exhibition of all kinds of gas apparatus for cooking at! 
Cocine: but it is unfortunately at the top of a Right of stairs; and a few 
weeks ago, on asking to be shown over the exhibition, I found that it was 
kept under lock and key. The offices of the Company are in one of - 
most public thoroughfares, and a good practical purpose would be serv 
if the saloon containing the stoves, &c., were accessible from the street, 
It is to be. hoped that in places where an increased sale of gas is desirable, 
its economical use for these purposes will be more strongly advocated. 

































































Now, it has bea 7% 
demonstrated that 100 tons of cannel coal distilled to yield 10,000 cubic 
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includj ; " eS 
y r-boiler exploded at the Perth Gas-Works, injurin 

pee os seenier.© va sal It appears that a blacksmith fount 
. _ bar wir engaged in cutting out a rivet near a spot where there was 
— To enable him to see to work, a temporary gas-pipe was carried 
th the boiler; and it is supposed that as soon as the rivet head was 
aoe d off, the flame communicated with some gas which had collected 
— ‘boiler and the explosion occurred, making a hole in the iron casing 
te t three feet square. Such is the report of an occurrence which is but 
show dition to the list of accidents resulting from the careless or ignorant 
= at a naked light within the reach of an explosive gas. The wonder is 
aa more accidents do not occur; for gasfitters, in seeking for escapes, 
strike a light with the greatest recklessness; their employers not having 
as yet dreamt of allowing them to use a safety lamp. The use of such a 
light would have obviated all risk of the explosion in question; but it 
me to have been thought that the tar-vat was empty and innocuous 
Seramee water had been passed through it to discover the leak. Now it 
should be well-enough known in gas-works that if olefiant gas is mixed 
with oxygen in the proportion of 1 part of coal gas by measure to 3 parts 
losive compound is formed. But a larger portion of gas 





arr) 











, ex 
—— = Tw a light carburetted hydrogen, the “fire-damp” of coal 
wt are and this gas had no doubt been generated in the old tar-boiler by 
the high temperature of the atmosphere, aided rather than otherwise by 
evaporation after the drenching with water. The explosive compound 
was thus ready for — workman pA fire with his exposed light. 
“ Warni oint out our danger ;” and this is one. 
a id Shae rttled that pecnetieniite extension will be made to the burgh 
ncre boundary of Broughty Ferry to the westward ; and, in view of this, the 
" cheer’ Broughty Ferry Gas Committee have arranged with the Dundee Corpora- 
1 ry tion to purchase the gas-mains, &c., at this part of West Ferry, which is at 
nm in the present supplied with gas from Dundee, and to supply the gas in this 
venerally © district in future from Broughty Ferry. No such desirable arrangement 
havin would have been possible with private competing companies. A new gas- 
, Theat holder, having a capacity of 90,000 cubic feet is about to be erected at 
i :2642. 
f, im ‘3 “ — prea meeting of the Crieff Gas Company this week a dividend 
tal = of 10 per cent. was declared ; and it was resolved to reduce the price of gas 
: re “ from 5s. 10d. to 5s. 5d. per 1000 cubic feet. : 
or Perth a In his report on the Dundee Water-Works for the past year, the Engineer 
ed from me (Mr. J. Watson, C.E.) states that the average daily consumption was 
woh = 7,178,426 gallons, equal to 42 gallons per head to a population of 170,000. 
Dundes Nearly three miles of piping were laid during the year; and, in view of 


a increasing demands, the Engineer advises what is equally applicable in 
—_F no ses gas undertakings—to gradually change old mains for others of larger 


thoy. : capacity, and, in particular, to remove the pipes of 24 inches and replace 
erally if them with pipes of not less then 4 inches in diameter. 

‘Tooking 4 (FROM OUR GLASGOW CORRESPONDENT). 

varying | Guascow, Saturday. 
dient 7 The annual meeting of the Irvine Gas Company was held last Monday— 
are the fom ex-Provost Paterson in the chair. From the annual statement of accounts 
|. if not | submitted by the Secretary it was shown that the income during the year 
ren the fm 1883, including a balance of £2835 17s. 1d., was £6458 9s. 3d., and the 
is been im expenditure £3030 7s. 74d. ; leaving a balance of £3428 1s. 73d. The state- 
) cubic «Ment was approved of. A dividend at the rate of 10 per cent. was recom- 
follow. mended by the Directors, together with a reduction in the price of gas 
107 ; 8} from 4s, 2d. to 3s. 9d. per 1000 cubic feet. In moving the adoption of the 
" yield report, the Chairman said the Directors’ opinion was that as they could 
it was pay so good a dividend, and show a satisfactory balance-sheet, the con- 
ic feet: sumers should share in the prosperity of the Company. After the recom- 
ic ine mendations of the Directors had been approved of, the Manager’s report 
set) the was read. It stated that the works were being maintained in good order, 
ms the and that there had been a considerable increase in the consumption of gas 
andes during the past year. The average illuminating power during the year 


was equal to 27 standard candles. The report was adopted. 

A highly satisfactory report was submitted by the Directors of the 
Bothwell and Uddingston Gas Company to the annual meeting of the 
shareholders, which was also held Jast Monday. It stated that the net pro- 
fits for the year ending the 30th of April, including the balance brought 
forward from the previous year’s accounts, and after charging revenue 
with all repairs and depreciation, amounted to £1608 16s. 8d. They 
recommended that a dividend should be paid at the rate of 74 per cent., 
together with a bonus of 24 per cent., absorbing £900, and that the sum of 
£500 should be added to the reserve fund, leaving £208 16s. 8d. to be 
carried forward to next year’s accounts. The quantity of gas produced at 
the works during the past year was 15,396,000 cubic feet, and the quantity 
passed through the consumers’ meters, and used in the public lamps and 
in the‘works was 14,176,000 cubic feet, leaving about 8 per cent. unac- 
counted for, against leakage, &c. This compares very favourably with the 
leakage in other gas supply districts. For gas sales and meter-rents the 
amount received was £3302 17s. 1d., and for residual products £682 10s. 94. ; 
against £3074 4s. 9d. and £552 9s. 7d. respectively in the previous year. 
At the annual meeting the report and rerummenkations by the Directors 
were approved of. No reduction was made in the price of gas, which is 
4s. 7d. per 1000 cubic feet. This is certainly somewhat high; buti t must 
be remembered that the lighting of the public lamps is done gratuitously 
by the Company. 

The annual general meeting of the Bo'ness Gas Company was held on 
Friday week, when it was agreed to reduce the price of gas from 4s. 7d. to 
4s, 2d. per 1000 cubic feet. As might be expected, the announcement has 
given general satisfaction to the gas consumers in the town. 

Yesterday week the shareholders of the Renton Gaslight Company held 
their twenty-fourth annual meeting—Mr. Wylie presiding. A dividend of 
74 per cent. was declared. The question of doing away with the charge 
for meter-hire was discussed at some length ; but, owing to the heavy out- 
lay for building, &c., during the past year, and in consideration of the fact 
that the cost of the gas and maintenance of the public lamps are borne by 
the Company, it was agreed not to alter the existing practice in the mean- 





_ aime. 
heir For a Glasgow pharmaceutical chemist, Messrs. R. and A. Main (late 
the Waddell and Main) have just constructed a drying closet heated by gas, 
to which as a source of heat for such purposes has advantages over every 
aes other heating agent, being always ready to hand and continuous, and it 
ther ot be regulated so as to give any required temperature. The closet is 
= ft. 4in. square inside, and has a double casing all round, with an open 
ie + aay of 2 inches > which the products of combustion pass before 
pre- they escape from the fiue at the top. Within the closet there are four 
a moveable shelves, together with the necessary brackets on either side for 
few sijusting at pleasure the distances between the shelves. The heating is 
was one at the bottom by means of two rows of small gas-jets, and the closet 
the is fitted all round with a 4-inch flange on the front, and when built into 
nea = place it will be covered with a layer of a non-conductor of heat in the 
_y pm of silicate cotton. It is considered essential to a good drying closet 
ble, at it should receive an ample and continuous supply of fresh air, to 


obtain which there are two tubes fixed above the burners, and they derive 
their supply of air from the atmosphere outside the building and discharge 





it heated into the oven, so that when the doors are closed the contents of 
the closet are perfectly protected from contamination while the drying 
process is in operation. The closet may be maintained—with a very 
trifling variation—at the same temperature for any length of time, day 
and night, without requiring special attention, and at a comparatively 
trifling cost for gas. The closet is intended for drying pouliand pre- 
cipitates, and drugs of various kinds, and for driving off the last traces of 
moisture from the interior of bottles. Incidentally, it may be mentioned 
that extensive new premises are being fitted up in Glasgow by another 
pharmaceutical chemist who has resolved on using gas for a great variety 
of purposes. 

The Glasgow pig iron market continues to be very much in the hands of 
the dealers, and there is still no appearance of the outside public coming 
forward as buyers. No change in the condition of trade has to be noticed, 
and the reports from America and the Continent are unaltered. Compara- 
tively little change has taken place in prices since the last report. Yester- 
day afternoon the rates were 41s. 34d. cash, and 41s. 53d. one month, 

Very marked dulness now exists in some branches of the coal trade, and 
in the shipping department there has been a decided falling off during the 
past six months, as compared with the business done in the corresponding 
period of last year. 





CURRENT SALES OF GAS PRODUCTS. 
LivERPOOL, July 12. 

Sulphate of Ammonia.—The improvement noticed at the end of last 
week has not been maintained. Although there is hardly any sulphate 
effering from first hands, second-hand parcels are unexpectedly floodin 
the market, and have a depressing influence on the position. The to 
absence of orders from the Continent, and the weaker state of the nitrate 
market (the latter probably influencing the tactics of sulphate buyers 
abroad), have added to the dulness. Prices have, however, not given way 
to any extent; no business being reported below £15 f.o.b. Hull. Quota- 
tions for future delivery are somewhat lower. 





MaANncHESTER, July 11. 
Sulphate of ammonia still continues scarce in the market; and, in conse- 
quence, the actual sales are not of very great magnitude for near delivery. 
£15 per ton f.o.b. Hull continues to be about the market rate; and unless 
the supply should increase in an altogether improbable manner, no reduc- 
tion of moment seems likely to occur in the immediate future. 





THe Water Suppty or Harrow.—The Colne Valley Water Company 
having agreed with the Harrow Water Company to take over their works, 
the matter was considered at a meeting of the latter Company’s consumers 
on the Ist inst., when a Committee was appointed to discuss the pro 1 
with the Directors of the Colne Valley Company. The transfer of the 
works is not unfavourably regarded in the district. 

Tue Windsor AND Eton WaTER-WorkKs ARBITRATION.—The proceedings 
in connection with this arbitration (which, it may be remembered, is to 
determine the maximum amount of dividend payable to Mr. W. H. Cutler 
upon his 7500 vested shares in the Windsor and Eton Water-Works) were 
resumed at the Surveyors’ Institute, Westminster, on the 28th ult., before 
Sir Henry Hunt, the Umpire,and Sir F. Bramwell and Mr. G. W. Stevenson, 
C.E., the Arbitrators. Since the previous sitting, which took place on the 
8rd of May last (see Journat for May 20, p. 883), the Arbitrators and 
Umpire have inspected the works. On the resumption of the proceedings, 
Professor Unwin, of the Cooper’s Hill College, was examined by Mr. 
Michael, Q.C. (on behalf of the Windsor Corporation), as to the working 
of the turbines at Tangier Mill; and the witness having been submitted to 
a long technical cross-examination by Mr. Bidder, Q.C. (for Mr. Cutler), 
comanens the remainder of the sitting, the proceedings were further 
adjourned. 

NortmeHam Corporation WaTerR Suppiy.—At the meeting of the 
Nottingham Town Council on Monday last week, the Water Committee 
reported that the receipts from water-rents during the year ending March 25 
last had increased by £3059 over those of the previous year. Pursuant to the 
resolution of the Council £1000 had been placed to the credit of the depre- 
ciation and renewal fund; leaving a profit of £3206 4s. 1d., as compared 
with £1334 lls. 5d. in the previous year. Considering the large calls 
likely to be made upon the depreciation and renewal fund during the next 
two or three years, the Committee recommended that a further sum of 
£706 4s. 1d. be appropriated to it from the profit mentioned. The balance 
of £2500 would be at the disposal of the Council, who might apply it as 
they thought best for the improvement of the borough and the public 
benefit of the inhabitants. Several applications had been made from 
Carlton and Netherfield to supply these places with water; and as they 
were within the Corporation’s parliamentary limits of water supply, the 
Committee proposed to extend the mains as soon as the new Mapperley 
reservoir extension was completed. The report was adopted. 

THe Quality oF THE MANCHESTER CORPORATION WaTER Suppiy.— 
Complaints having recently been made as to the impure quality of the 
water supplied by the Manchester Corporation—especially in regard to a 
so-called “fishy” contamination—an analysis of the water has lately 
been made by Mr. O. Wilkinson, F.C.S., Public Analyst for Stockport, who 
reports as follows :—‘ Total solid matter (mineral and organic) 4°5 grains 
per gallon; chlorine, 0°8 do.; free ammonia, 0°003 parts per million; 
albuminoid ammonia, 0°060 do.; nitrates and nitrites (calculated as nitric 
acid), 0°0136 grains per gallon. The foregoing data at once show that the 
water is free from animal sewage, and in the filtered state is very free from 
organic impurity.” He found that the water contained a little suspended 
matter, which, on being separated, proved to be a green vegetable growth 
in a finely divided state. This green vegetable matter possesses the 
“fishy” smell complained of in a very concentrated state; and the same 
taste is conveyed to the water by contact with this matter in its stagnant 
condition. Both of these defects can, Mr. Wilkinson says, be easily and 
perfectly removed by careful filtration through good animal charcoal. 

Dusiin Corporation WaTER-Works.—The Lord Mayor of Dublin has 
performed the ceremony of a py the water into the new reservoir at 
Stillorgan, which—in memory of a distinguished citizen, who took a lead- 


' ing part in promoting a perfect system of water supply for the city—has 


been named the “ Sir John Gray Reservoir.” The Lord Mayor when 
doing so stated that the reservoir covered 223? acres, and was capable of 
holding 88 million gallons ; and this, he believed, would meet any possible 
emergency. The water of the great reservoirs at Stillorgan was collected 
from a water shed of 14,000 acres, and that there was impounded in these 
reservoirs 2400 million gallons, which it was calculated would last the city 
and the suburbs 170 days. The utmost possible care was taken to convey 
the water supply to the city in a pure state. Great trouble was taken in 
having it filtered. The Water-Works Committee, through the medium of 
a large accumulation in the reservoir, were enabled to send a constant 
supply to the city and to the whole of the outlying townships, with the 
— of Rathmines. The district which was embraced in the area of 
supply reached as far south as Bray, and in the north as far as Drum- 
pon. of and Glasnevin. Mr. Neville is the Engineer of the works, 
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EALE’S PATENT GAS EXHAUSTERS & ENGINES, 1: 
GWYNNE & B s er 
= 
GWYNNE & CO., Essex wirest <ihian Victoria Rubenkment, hendon, W.C., ENGLAND =: 
mate 
or a 2 ne GWYNNE & Ce ESSEX ST WORKS eR. Can be made on ty Soon 
the Great International Ex- = acme we. %: ) Patent principle, to vig Esq., 
hibitions have been awarded _ __e I auld: (indicate Nay Fg RS = road 
to GWYNNE & CO. for , = a — o_ Slighieg own 
Gas Exhausters, Engines, and oscillation or variation j o* 
Pumps. __, pressure. No other Mate Stree 
GWYNNE & CO. have made Se dn nie 
and erected Exhausters to pass | . — 
more than 21,000,000 cubic feet GWYNNE & 60.» A 
per hour, which are giving un- the largest Makers in ty that! 
a World of ee 
qualified satisfaction in work, —— 
and can be refered to. a nee! EXHAUSTERS AND Enon us WV 
In use in all the Largest Stree 
and most Modern Gas-Works ~~~~""~— ~s ia. < GAS VALVES, zS 
in the World, and far surpass- VACUUM GOVERNORS, solici 
ing any other construction of Machinery made, either Orders fo r En F ines REGULATORS, PUMPS, ke, he 
as regards quality of materials, workmanship, design, . W 
durability, work performed, and economy of fuel. and Exhausters now in ; Wou 
Many of the so-called “‘ Improvements” and “ New” hand to pass about Gwynne & Co.'s New Cataligy © m 
os 


Exhausters recently introduced by other makers are { 
arrangements long since discarded by GWYNNE &CO. ¥ 
as inferior in design, durability, and efficiency. 


2, 000, 000 cubic feet and Testimonials on Gas- ~ezhauty 
and other Machinery on applicatia i W 


per hour. at the above Address. 


GWYNNE & CO.’"S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 


G. WALLER & C0. »sekr GAS EXHAUSTER} 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or withou T 
Engine combined. — 

Already in use and on order for 40 different Works, equal to 1,760,000) “" 
Cubic Feet per Hour. 4 
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a . Ba 
é =» SPECIAL ADVANTAGES. E 
ps KALE 4 | {] 1. It will deliver fully one-third more per revolution than the Beale Exhause. 7 } 
SH S “< wwiu4 2, It has not any Segments or Rings to cause friction. 3 T 
8. The Cylinder being a circle, and the blades radial from the centre, it cw | ? al 
be driven safely at a higher speed than any other Exhauster. ae 
4. No heavy Fly-wheel needed, and one-third less power required for same wort a oan 
5. The only system by which Existing Exhausters can be altered to ps ae woul 
from 30 to 50 per cent. more with the same Driving Gear, Conne a ie 

















—— a nan tions, and using less power. Oe Orc 
: rt EY Se Mon 
naa al OLDEST MAKERS OF BEALE’S " EXHAUSTERS FOR 300 WORKS. |—lrRRE 


DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHENIX” WASHER-SCRUBBER. .: 


BOX AND WALLER’S PATENT. pe F 








Wetted surface consists of Tubes open at ends I our 
and side, combined with Discs. The Gas passes Als 
through and over these Tubes into the hollow § ns 
shaft, and thence outwards alternately the whol % = 
length of the Washer. : T' 

SPECIAL ADVANTAGES: =o 
LARGEST EXTENT OF WETTED SURFACE tions, 
WITHIN THE SAME SPACE. bao 
IMPOSSIBILITY OF ANY PART BEING for & 
STOPPED WITH TAR. y sh 
SMALL POWER TO WORK IT. Se 

ALL THE INTERIOR CAN BE REMOVED 

WITHOUT DISTURBING THE CASING. 

ECONOMY IN COST. DURABILITY. 
SMALL SPACE. BEST RESULTS. T 
PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. es 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. me 


Maj 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, SE *" 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Limited, advise their friends that their 

nl representatives for the Sale of Oxide are Mr. Andrew 
$ ynenson and such Sub-Agents as may be accredited 
= the Head Office. They further state that the royal- 
trey possessed by them include the sole right to raise 
oetecial from the estates of the Marquis of Donegal, 
Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 


te) rquis of Sligo, Mrs. Niddri, W. M. Kirk, 
. oa f Captein Beamish. These properties extend 
to Pay — so area of more than 850,000 acres, the royalties 
ich being held for a long term of years. They employ their 
slighty wn overseers and labourers, and there are no interme- 
ation Giate profits between them and the consumer. 
smd ‘Address 161 to 163, Palmerston Buildings, Old Broad, 


on, E.C. 
Street, LONDON, Joun Wm. O'NEILL, 


Managing Director. 


NDREW STEPHENSON begs to call 
attention to the above announcement, and requests 

that all communications intended for him be addressed 
to the Head Office. 


ANTED, by the Advertisers— 

C. T. Laws and Sons, Retort Setters, 19, Ferrier 
Street, York Road, Wandsworth—either piecework or 
by the day. Many years at the Chartered Gas-Works, 
Westminster. Uniform heats guaranteed. One trial 
solicited. 








ANTED, by a young Man, a situation 

as METER INSPECTOR and FITTER. 

Would make himself generally useful on a Gas- Works. 

Address No. 1068, care of Mr. King, 11, Bolt Court, 
Firet Street, E.C. 





ANTED, a steady Man, who can Lay 
Mains and Services. Good references will be 


required. 3 
Address No. 1067, care of Mr. King, 11, Bolt Court, 


FLEET STREET, 











— fa 
re ope Whitwood Chemical Company, 
Limited, are prepared to appoint a MANAGER, 
competent to make Sulphate of Ammonia, Benzol, and 
other Tar Producis. 
i Apply to Jno. H. Puuuurrs, Secretary, Whitwood 


Collieries, NoORMANTON. 
July 3, 1884 





HE Bandon Town Commissioners will, 

on Monday, the 21st inst., proceed to elect a com- 

petent person to fill the joint offices of MANAGER and 

FITTER. Salary £100 per annum, with house, coal, 

and light. 

Applications, stating age, &c., to be lodged with me 

before the day of appointment. 
8. R. Tresii1an, Clerk to Commissioners. 
Bandon, July 7, 1884. 





SECRETARY AND MANAGER. 
‘HE Directors of the Worthing Gas 


Company require the services of a SECRETARY 
and MANAGER, the whole of whose time must be 
devoted to the duties of the office, and who must find 
satisfactory security for £500. 

Salary £300 per annum. 

Applications, in own handwriting—stating age, quali- 
fications, and earliest date at which the candidate 
would be able to enter on the duties of the office, with 
copies of not more than three testimonials, endorsed on 
the cover, “ Secretary and Manager ”’—to be addressed 
to the Chairman of the Worthing Gas Company, Gas 
Office, Park Road, Worthing, to be delivered on or before 
Monday, the 21st of July, 1884. 

No application will be entertained unless the candi- 
date has held a similar position. 
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(GENTLEMEN having influence with Gas 
and Water Companies, Municipal and Local 
Boards, ate offered a Liberal Commission for further 


introducing an Article largely used by such Concerns, 
Address No. 1009, care of Mr, King, 11, Bolt Court, 


Fier Street, E.C, 
F OR SALE, Cheap—An Annular 
~, CONDENSER, four legs, 21 ft. 6 in. long each ; 
outside diameter 8 ft., inside 2 ft. 
Also One Station Governor, with 12-in. Connections. 
” ” 8-in. 


at ends 
passes 
hollow 
_ whole 





A ” a ” 7-in. ” 
c Pply to W. L. Rosrxson, Manager, Gas-Works, 
OVENTRY. 


THE Gravesend and Milton Gas Com- 
pve pany have now FOR DISPOSAL two Vertical 
oom ngines, about 10-horse power each, also two 
BreP cubic feet per hour (Beale’s) Exhausters, with 
pd ‘ass, Compensating Governor, Valves, Connec- 
Boller and Shafting complete. Also two Tubular 
me mone 18-horse power, and one 14-horse power, in 
= ee a=, with Fittings and Mountings complete. Also 
- Sat 8 of 18-in. diameter Cast-Iron Hydraulic Main 
U sh sags of 5 Retorts ; and one length Wrought-Iron 
M “pe, 18 in. by 18 in., for 8 beds of 7 Retorts, with 
4 The ces Buckstaves, &c., complete. 

> Whole can be inspecte: y ti 
B made for the whole‘ot — _ at any time, and offers 
Geo. B. Smepzey, 

Engineer and Superintendent. 


RFACE 


ING 


)VED 
NG. 


[TY. 





REDHILL GAS-WORKS, SURREY. 
STATION METER FOR SALE. 


T#=z Directors have for Disposal, in 

Sequence of the Enlargement of the Works, 

Greg eOUND STATION METER, by West and 

Hpbeants in Cast-Iron Case, 8-in. Inlet and Outlet, 
= gh alves and Bye-pass, Clock and Tell-tale. 

men ak von reaps and further information obtained, 

the ‘oa to CuarLes Reap, Manager, &c., at 


EN. 


UANTITIES taken off, Drawings, 


Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 
Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 
Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


Ww oon's COMPOS. Red, Green, Brown, 

YELLOW, or BLACK. Samples free. For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 
Gas-Meters, Waggons, Machinery, &c. They hide Tar 
and VaRNIsH thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
20s. to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes:—“ Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c.; and I estimate them very highly asa great 
labour-saving agent.: Another valuable item is that 
you do not represent them beyond their capacity.” 

E. Woop, Talbot Works, Hatcham Road, Lonpon. 








SHREWSBURY GASLIGHT COMPANY. 


DISPOSAL OF SURPLUS TAR.' 


HE Directors of the above Company 

are desirous of receiving TENDERS for the 

purchase of the surplus TAR made at their Works 
during the year commencing July 1, 1884, 

The estimated quantity for disposal is about 700 tons 
per annum. 

Forms of tender, containing all further particulars, 
may be obtained on application at the Company’s 
Works, or by post. 

Tenders to be sent in to the undersigned not later 
than the 29th day of July, 1884. 

The Directors do not bind themselves to accept the 
highest or any tender. 

By order, 
Wa. Betton, Assoc. M. Inst. C.E., 
Secretary and Manager. 
Gas-Works, Shrewsbury, June 26, 1884. 


HE Hinckley Local Board are prepared 

to receive TENDERS stating the price per ton 
for the supply of about 3000 tons of best GAS COAL, to 
be delivered (free from shale and sulphurous pyrites) 
carriage paid at Hinckley Railway Station, in such 
quantities as may from time to time be required by the 
Board during a period of Two years, from the 3lst of 
July inst. 

The Board do not bind themselves to accept any 
tender, and they reserve the right to divide the contract 
between several firms, if found necessary. 

The party whose tender may be accepted, in full or in 
part, will be required to enter into a bond, prepared by 
the Board, for the satisfactory execution of their con- 
tract. 

Tenders, specifying the descriptions of Coal, to be 
sent to me, the undersigned, on or before the 19th of 
July inst. 

Tuomas Moss, Clerk of the Board. 

Hinckley, July 5, 1884. 


BOROUGH OF HALIFAX. 


TO TAR DISTILLERS AND OTHERS. 
HE Gas-Works Committee of the 


Halifax Corporation are prepared to receive 
TENDERS for the purchase of the whole of the surplus 
GAS TAR manufactured on their premises (about 
2000 tons a year), for a period of One or Two years, from 
the 30th of June, 1884. The Tar can be loaded into 
railway tanks at the Gas-Works Siding. 

Further information may be obtained on application 
to Mr. Wm. Carr, Engineer, Gas-Works, Halifax, and 
tenders, endorsed ‘“‘ Tender for Tar,’ must be sent to 
the undersigned on or before Thursday, the 17th of 
July, 1884. 

By order, 
KEIGHLEY WALTON, Town Clerk. 

Town Hall, Halifax, June 26, 1884. 





BOROUGH OF HALIFAX. 
HE Gas-Works Committee of the 


Halifax Corporation are prepared to receive 
TENDERS for the purchase of the whole of the AM- 
MONIACAL LIQUOR produced at their Gas-Works, 
for a period of Two, Three, or Five years, from the 30th 
of June, 1884; the Liquor to be delivered either into 
railway tanks or canal barges, as the Contractor may 
desire. 

Further particulars and forms of tender may be ob- 
tained on application to Mr. Wm. Carr, Engineer, Gas- 
Works, Halifax, and tenders, endorsed “ Tender for 
Ammoniacal Liquor,” must be sent to the undersigned 
on or before Thursday, the 17th of July, 1884. 

By order, 
KEIGHLEY Watton, Town Clerk. 


TO TAR DISTILLERS, &c. 
HE Nelson Local Board Gas Committee 


invite TENDERS for the purchase of the TAR 
and LIQUOR produced at their Works for One or Two 
years. 

Tenders, endorsed, must be sent to the undersigned 
not later than the 22nd day of July, 1884. 

WituiaM Foster. 


TO MANUFACTURING CHEMISTS AND OTHERS. 
HE Brighouse Local Board are pre- 


pared to receive TENDERS for the AMMO- 
NIACAL LIQUOR produced at their Gas-Works for 
One, Two, or Three years, from the 1st of October next. 
Coal carbonized, 5500 tons, or thereabouts. 

Further information and conditions of contract can 
be obtained on application to the undersigned. 

Sealed tenders, endorsed on the outside “ Tender for 
Ammoniacal Liquor,” must be sent in on or before 
Wednesday, the 16th day of July, 1884, addressed to 
Henry Sugden, Esq., Chairman of the Local Board, 
Brighouse. 





By order, 
James Parkinson, Manager. 





SE 


ELLAND-.CUM-GREETLAND GAS COMPANY. 


ISSUE OF 500 NEW 44 PER CENT. PREFERENCE 
SHARES OF £10 EACH. 


HE Elland-cum-Greetland Gas’ Com- 
pany offer for SALE BY TENDER, pursuant to 
the provisions of the Elland Gas Order, 1878, on the 
8th day of August, 1884 (in lots of 10 shares each), 
500 NEW PREFERENCE SHARES of £10 each, and 
bearing a fixed preferential dividend of 44 per cent. per 
annum, payable out of the profits of each year in pri- 
ority to the ordinary shares and ordinary stock of the 
Company. A deposit of 10 per cent. upon the purchase 
money will be payable within a week after the accept- 
ance of any tender, and the balance of purchase money 
will be payable at the end of two calendar months from 
the date of such acceptance. 

Any premiums on this issue of shares will not be con- 
sidered profits, but will be expended in extending or 
improving the works, or in paying off borrowed money. 

The Company was incorporated by the Elland Gas 
Act, 1861, with an authorized capital of £35,000, all of 
which has been issued and fully paid up. Such capital 
now consists of 699 preference shares of £10 each, 
bearing a fixed preferential dividend of 4s. per share per 
annum ; 300 £5 per cent. preference shares of £10 each; 
and 2501 ordinary shares of £10 each—the standard 
rate of dividend upon which is 10 per cent. per annum. 

The maximum rates of dividend upon all these 
shares have been paid since the incorporation of the 
Company in 1861; and under the provisions of the 
Elland Gas Order, 1878, the dividend paid on the ordi- 
nary shares is now at the rate of 11 per cent. per 
annum. 

The Company have raised loan capital amounting to 
£6750, and have a reserve fund amounting to £5000, and 
an insurance fund amounting to £1750. These funds 
greatly exceed the average amounts of such funds, 
formed by Gas Companies. The new capital now to be 
raised is required to extend the Company’s Works, 
which has become imperatively necessary. The shares 
now offered rank after the existing preference shares, 
but in priority to the ordinary shares, and will be en- 
titled to dividend on and after the Ist of October next. 

The Acts of Parliament of the Company, and their 
published statements of account, may be inspected, and 
conditions of sale and any further information may be 
obtained, on application to Mr. W. A. Walker, Secretary 
of the Company, Gas-Works, Elland, Yorks.; or to the 
undersigned Solicitors of the Company. 

Sealed tenders, for lots of 10 shares each, to be for- 
warded to the Secretary, not later than the 7th of 
August next. 

The Sale will be subject to a reserved price, notice of 
which will be sent to the Board of Trade before the 
tenders are opened. 

LANCASTER AND Wricat, Solicitors. 

Bradford, July 1, 1884. 


LIVERPOOL UNITED GASLIGHT COMPANY. 
TAR. 


THE Directors of the Liverpool United 
Gaslight Company are prepared to receive 

TENDERS for the TAR produced at their several 

Works for a term of Three years from April 1, 1885. 

The quantities of Tar produced per annum are 
estimated to be as follows, but the same cannot be 
guaranteed, and may be more or less:— 

At the Athol Street Works about 757,000 gallons. 
Eccles Street 452,000 
Caryl Street 514,000 
Wavertree ” 9” 636,000 
Linacre ae » 1,672,000 » 

The tenders may be for the whole, or for one or more 
of the Works separately. 

Forms of tender and full particulars may be obtained 
on application to the undersigned. 

Tenders, sealed and endorsed “ Tender for Tar,” are 
to be delivered here not later than the 5th day of 
August next. 

The Directors reserve to themselves the right to 
accept any tender in part or in whole, and do not bind 
themselves to accept the highest or any tender. 

WitiiaM Kino, Engineer. 

Gas Office, Duke Street, Liverpool, 

June 27, 1884. 


” ” ” 


” ” ” 


LIVERPOOL UNITED GASLIGHT COMPANY. 


AMMONIACAL LIQUOR. 
THE Directors of the Liverpool United 


Gaslight Company are prepared to receive 
TENDERS for the AMMONIACAL LIQUOR produced 
at their several Works for a term of Three years from 
April 1, 1885. 

The quantities of Ammoniacal Liquor produced per 
annum are estimated to be as follows, but the same 
cannot be guaranteed, and may be more or less :— 

At the Athol Street Works about 1,400,000 gallons. 


» Eccles Street - ” 904,000 ,, 
», Caryl Street ,, » 1,080,000 ,, 
Wavertree ” » 1,818,000 ,, 


” 
» Linacre ” » 8,010,000 ,, 

The tenders may be for the whole, or for one or more 

of the Works separately. 

Forms of tender and full particulars may be obtained 

on application to the undersigned. 

Tenders, sealed and endorsed “ Tender for Ammo- 

niacal Liquor,” are to be delivered here not later than 

the 5th day of August next. 

The Directors reserve to themselves the right to 

accept any tender in part or in whole, and do not bind 

themselves to accept the highest or any tender. 

Wituiam Kino, Engineer. 
Gas Office, Duke Street, Liverpool, June 27, 1884. 


- HE Directors of the Radcliffe and 
Pilkington Gas Company are prepared to receive 

TENDERS for the purchase of the surplus TAR to be 

produced at their Works in Radcliffe during the year 

commencing Aug. 12, 1884. 

Additional information may be obtained from the 

undersigned, to whom endorsed tenders must be sent 

on or before Saturday, the 26th inst. 

The Directors do not bind themselves to accept the 

highest or any tender. 


TO TAR DISTILLERS AND OTHERS. 


James Brappock, 
Manager and Secretary. 





Brighouse, July 4, 1884. 


Gas-Works, Radcliffe, July 10, 1884. 
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TAR AND AMMONIACAL LIQUOR. CONOMY AND OTHER ADVAN- Recently published, 8vo, cloth, 24s, 
AS-WORKS: Their Arrangement, Con. 


HE Directors of the Ormskirk Gaslight | “fl TAGES OF COOKING BY GAS. By Atrnep | Ki eit 
invi N 4 OLSON, ©. struction, Plant, and Machi " 
Compeny invite THEDERS Sor tho purchase of Supplied direct from the Gas Offices, Leicester, in | Conver, M. Inst. C.E., M. Inst. ME. onal gene 


) all MMOIACAL, 1AQU0R, Ses tm of covers to order, at 5s. per 100. Special quotations given | drawn to scale. 
Tenders, addressed to the Chairman, to be delivered | for large quantities. London: E. & F. N. Spon, 16, Charing Crogg, 
not later than the 29th of July, 1884. wie New York: 35, Murray Street. 
For further particulars apply to the ManaGeEr, Gas- SANITARY EXHIBITION, DUBLIN. 
Works, OrMskIRK. Is connection with the Seventh Congress TO GAS-WORKS CONTRACTORS, 
- HE Directors of North Ormesby gy 


of the Sanitary Institute of Great Britain, Three 
TO COAL MERCHANTS. Special Silver Medals are offered by the Exeter Gas | Company are prepared to receive TENDERS, 
| the following Work :— el 


i mmis- | Company :— 
T HE Milton Improvement Commis- 1. For the best Gas Stove or Gas Apparatus for | New Cast-Iron Condensers and Wrought - Iron 
the emai petye Bsr yd, of G Ag COALS, to be Cooking om a ———, including a | seamen pase ng A 2 ag Valves and Connee. 
A : A Arges sufficient supply of Hot Water. tions; also certain Repairs. 

a = a Wharf, Milton, during the year 2, For the best Gas Cooking Stove for an Artisan’s| Plans, specification, &c., &c., can be seen at thp 
a ng — oe ony th he ween Family, of from four to eight persons. Office, 9, West Terrace, North Ormesby, on and afin 
ok aumlien aun te ‘eteined, on eggileation to 8. For the best and most economical Open Gas = 15th inst., between the hours of Nine a.m, ani 

A Fire. Six p.m. , 

Mr. T. Pike, at the Gas-Works. Further particulars, and forms of applicati | i ind 

ae plication for The Directors do not bind themselves to acce 
Pn ng AA Ly me pe Fo sarong to me on or before Space, can obtained at the Offices of the Institute, | lowest or any tender. Pt the 
The Gonsmnissioness do not bind themselves to accept | 744, Margaret Street, RecENT Srazer, W. THos. THomas, Secretary, 
the lowest or any tender. Tn 


” Te ParnaM, Clerk. ESTABLISHED 1835. 
_ Milton-next-Sittingbourne, July 8, 1884. tia | LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 
TO BUILDERS, CONTRACTORS, AND OTHERS. pecegeheamen * Brastnagghin 


HE Corporation of Birkenhead are pre- ORLANDO BROTHERS, 
ared to receive TENDERS for the construction MANUFACTURERS OF ORLANDO BROTHERS’ 


of a GASHOLDER TANK, 162 ft. 6 in. diameter, at 
their Gas-Works in Thomas Street. F | R E . C L AY G A S R E T 0 K T$ 
t] 

















Plans may be seen and copies of specification, with 


bills of quantities, obtained on and after Tuesday, the 
22nd inst., at the Office of Mr. T. O. Paterson, C.E., = = : — 
Engineer, Gas-Works, on payment of one guinea, which ee 
sum will be returned on receipt of a bond fide tender. SSeeSeeeejQQSQ]SSQ5Q5eSeee 
Tenders, sealed, und endorsed ‘* Tender for Gasholder = 

Tank,” to be sent in to me at or before Five o’clock in 
a | Afternoon of Tuesday, the 1st of ie 1884. 

he Corporation do not bind themselves to accept het K 
the lowest or any tender. Tiles for Segment Ovens and every description of Fire-Clay Goods. 

By order,’ 
ALFRED Gitt, Town Clerk. 


Municipal Offices, Birkenhead, July 8, 1884. L L OY D & & LO Y D 
] 


BOROUGH OF WEST BROMWICH. 
Albion Tube-Works, BIRMINGHAM, & Coombs Wood Tube-Works, HALESOWEY, 


TO PIPE FOUNDERS. 
MANUFACTURERS OF 


THE Corporation are prepared to receive 
TENDERS for the supply and delivery of about W W 
682 tons of 89-in., 120 tons of Bein. and 176 om of 30-in. ROUGHT-IRON ELDED TUBES & FITTINGS, 
CAST-IRON PIPES in connection with the Main FOR GAS, STEAM, AND WATER, PLAIN OR GALVANIZED 
rainage orks. ’ ’ ” 
oer oe F meen 2 and putin may be — 7 
ned, and the drawings inspected, at my Office, on an i 7 ini i 
after the ibih inst on stn nt of two guineas, _— Hydraulic Tubes, Boring and Lining Tubes for Wells, &c., Tuyere Coils. 
"Tenders to be sent in on the proper form on or before BOILER TUBES IN IRON, HOMOGENEOUS METAL, AND STEEL. 
wo p.m., the 30th day of July, addressed to the Town 
Clerk, Town Hall, West Seconwich, and endorsed LLOYD & LLOYD’S LARGE TUBES up to 4 ft. DIAMETER. 
“ Tender for Cast-Iron Pipes.” 
Joun T. Eayns, Assoc. M. Inst.C.E., 


Borough Engineer. 7 
Town Hall, West Bromwich, July 7, 1884. Lonpon Orrice: 90, CANNON STREET, E.C. 


TO TAR DISTILLERS, &c. Warenouses: LONDON, LIVERPOOL, MANCHESTER. 
HE Directors of the Sheffield United 


Gaslight Company are prepared to receive 
TENDERS for the purchase of the surplus TAR made 
at their Neepsend and Effingham Street Works, for the 
— of Twelve oy from the Ist = — —_ 

e quantities wi e approximately: Neepsend, 
6400 tons ; Effingham Street, 1600 tons. GAS AND WA TER ENGINEERS 
At Neepsend the Tar will be loaded into tanks on the , 
Company’s Siding on the Manchester, Sheffield, and 
Lincolnshire Railway, or into barrel carts on the Works, OF THE 


and at Effingham Street into barrel carts only. 
Forms of tender and conditions of contract may be 66 ” 
obtained from the undersigned, to whom tenders, en- 

dorsed “Tender for Tar,” must be delivered on or 


before Tuesday, July 29, 1884. 


saeser ares ~ tong bind themselves to accept the CoO M P ANY, 














Hansury Tomas, Manager. 
Commercial Street, Sheffield, June 18, 1884, 


iasss __| CONTRACTORS SY APPARATUS 


ANALYSIS OF THE ACCOUNTS aes pon 
oF THE WATER FITTINGS 
METROPOLITAN WATER COMPANIES GAS & GENERALLY. 


FOR THE YEAR (882-83: SPECIAL ATTENTION GIVEN TO MAIN LAYING. 

eo S. C. & S. will be glad to send every information, with Estimates and 
CAPITAL, INCOME, EXPENDITURE, ing icatio 
PROFITS, anv DIVIDENDS rer 1000 GALLONS oF Paming, on een : 
WATER SUPPLIED, CENTRAL WORKS, KENNINGTON OVAL, LONDON, SE. 
Together with the 

Quantity of Water Supplied, the Estimated Daily 

Quantity Supplied for Domestic and other Purposes, 
the Quantity Supplied per Head of 
Population, &c., &c, 





MANUFACTURERS OF 


In continuation of the Two previous Issues, y Z 
Prick . . . 15s., IN LIMP CLOTH, y 800: AA FI A N } D R ‘ 
COMPILED AND ARRANGED BY : ‘ ; “te = = 
ALFRED LASS, ans —. GAS-M 


Fellow of the Institute of Chartered Accountants. = Stow ne S STAT l 0 N M ET F R S COV F R N OR 5 
SPECIAL NOTICE.—The Current Issue contains an \ PR ESSURE & EXHAUST REGI STERS. 


eee th aaa Z LAMP-METERS INCAST-IRON BOXES 
, , Gi PATENT LAMP RECULATORS 


AND EVERY DESCRIPTION. OF GAS APPARATUS J 





Lonpon: 
WALTER KING, 11, Bott Court, Fixer Street, E.C. 
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THE SMOKE ABATEMENT INSTITUTION. 
] Tae Council of the National Smoke Abatement Institution 


ed a public meeting at the Mansion House on Wednesday 
» under the presidency of the Lord Mayor, for the nominal 
purpose of presenting a report of their proceedings during 
the past year. The meeting was well attended, the supporters 
the Institution including, as usual, several noblemen, who 
might be supposed to be professionally interested in the sub- 
fect in connection with the Bill introduced into the House of 
tds by Lord Campbell. The noble lord was present to 
eelve the congratulations of the company on his legislative 
tling ; foredoomed as it is, of course, to its fate. Leaving, 
o the moment, the proceedings of the meeting, we may 
<a to the examination of the report, which is more 
esting than might have been expected. A considerable 
Moportion of this compilation relates to the uses of gas for 






























purposes other than lighting, and this part of the report will 
be found reproduced in another column. The Council note 
with satisfaction the successful extension of gas heating for 
bakers’ ovens; and, in view of the admitted advantages of 
gas-engines for generating the small power usually required 
for town workshops, they reasonably urge that some restric- 


|. tion should be placed upon the erection of steam-boilers in 


back premises of crowded neighbourhoods. In asking that 
gas sold for trade purposes should be charged at a lower 
rate, which the Council seem disposed to think would be a 
politic step for gas manufacturers, a larger question is raised 
than is contemplated by the propounders of the demand. 
What is a trade purpose? The publican, the cheap fruiterer, 
the draper—every tradesman who makes his shop a blaze of 
light in order to attract customers, uses gas for a trade pur- 
pose as truly as the printer who sets up a gas-engine to drive 
his machines. Where can Gas Companies draw the line ? 

The most important and interesting portion of the report 
for the majority of our readers, however, is the glimpse it 
affords of the nature of Mr. D. K. Clark’s conclusions re- 
specting the gas apparatus tested by him for the Gas Com- 
mittee of the Crystal Palace Electric and Gas Exhibition. 
It does not appear why the earliest published information 
relating to these tests should be given as part of the report 
of an Institution that was not concerned in making them. 
It is to be hoped that the sanction of the Gas Committee 
was obtained for this publication; but so much is not men- 
tioned in the report. The general conclusions, presumably 
given on the authority of Mr. Clark, are of the greatest 
interest; but they certainly discount the full report of the 
tests which is now in preparation. We must refer our 
readers to the abstract, in another column, for the various 
statements under this head, since they are too numerous 
for repetition here. In any case, if these conclusions are 
published by permission or otherwise, their appearance in 
this particular connection may well be misleading to the 
supporters of the Smoke Abatement Institution, as tending 
to create an impression that some of the credit for them 
belongs to this organization, which is not true. 

To return from the report of the Council to the meeting of 
last Wednesday is to abandon facts for fancies. There has 
always been too much of the “ distinguished amateur,” or 
dilettante element about this movement. It has, from the 
first, been made use of by too many “ faddists,”’ as a means 
of figuring on the same platform with titled persons. But 
the hollowness of the people who have thus undertaken to 
exploit the movement was never more apparent than at last 
week’s meeting. There were the same illusions, paraded as 
facts, by glib speakers to the various resolutions. It became 
ludicrous, sometimes, to observe that while the most glaring 
blunders were tolerated in speakers who supported the Insti- 
tution, the moment a more practical spirit sought to admi- 
nister a douche of cold fact, he was treated as a disturber of 
the harmony of the meeting, and extinguished. A little 
more of this, and the Institution is doomed. It would be 
unjust to join the flippant cry against the Institution, that 
they meet and talk, and yet the fogs and smoke go on as bad 
as ever. No practical man expected the enthusiasts of the 
Institution to abolish smoke and fog with a wave of their 
first report ; but at least it might be expected that they would 
recognize facts, and not continue to promulgate errors like that 
of Mr. Ernest Hart at their first meeting, when he told his 
audience that the adoption of smoke-preventing furnaces 
for the Royal Navy had saved the country £80,000 a year. 
Smoke prevention, or consumption—call it by any term that 
implies the smokeless combustion of bituminous coal—is not 
an economical process, and never can be, either for furnaces 
or domestic fires. The needful appliances are costly, and the 
possible saving in carbon, otherwise lost in the air as soot, is 
and must be insignificant. The sooner the Smoke Abatement 
Institution is disencumbered of orators who do not know the 
elementary facts with which they are supposed to deal, the 
better will be the prospect of obtaining some good results 
from this organization. It is a libel upon the intelligence 
and business capacity of their countrymen, for these Mansion 
House speakers to declare that English people prefer to poison 
the air with smoke, while cheap and efficient means are at 
hand for saving fuel and at the same time promoting smokeless 
combustion. The abatement of the smoke nuisance is a 
public duty almost rising to the rank of a necessity. This is 
how the question should be stated. Any other way of regard- 
ing it is a twofold mistake. Considerations of private advan- 
tage will never lead to the adoption of smoke-preventing 
appliances; but, when mechanical progress has sufficiently 
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narrowed down the margiu of cost between smoky and smoke- 
less firing, the public interest, through the usual channels, 
may insist upon the recognition by the private citizen of the 
rights of the community. To further this is the scope of the 
National Smoke Abatement Institution; but in order to enter 
upon their duty with fair prospect of attaining success, and 
with it the gratitude of their countrymen, the promoters of 
this movement have first of all some internal work to do, and 
the most immediate necessity of all is—following the advice 
of the trenchant statesman—to ‘‘clear their minds from cant.” 


ELECTRIC LIGHTING MEMORANDA. 


Tue Corporation of Hull have at last had enough of electric 
lighting, after patient experiment and the expenditure of a 
very considerable amount of the ratepayers’ money. Not 
satisfied with the law at the time, as it applied to every other 
community, the Corporation of Hull went to the expense of 
obtaining a Special Act to enable them to introduce electric 
lighting into the town. Such was their haste in this matter 
that they could not wait for twelve months, or the necessary 
permission might have been obtained as part of a General 
Act which they intended to promote. The result of this pre- 
cipitancy was that the Corporation spent upwards of £3000 
upon electric lighting legislation during two successive years ; 
and in the end were no better off than other towns that had 
quietly waited for the action of the Board of Trade. Having 
obtained the ‘‘ valuable” permission to experiment in electric 
lighting, the Corporation at first did not know what to do 
with it. In common with many other unskilled people, the 
burgesses of Hull had been misled, by the vapourings of 
electricians and newspaper writers, into the belief that any 
system of electric lighting would glorify their streets at night 
at a fractional proportion of the cost of gas. When they 
actually got to work on the specifications and estimates, how- 
ever, the hollowness of these pleasing ideas was shown; and 
consequently the Electric Lighting Committee delayed their 
preliminary operations until the population grew indignant. 
A section of the Corporation, upon learning the facts, were 
for abandoning the whole thing, and confessing that the Acts 
of Parliament that had cost so dear were absolutely worth- 
less. The majority, however, could not bring themselves to 
such a confession ; and so, in the end, Messrs. Siemens and 
Co. were called in, and an agreement was concluded whereby 
part of the borough was to be lighted upon the system of 
this firm. The work done by Messrs. Siemens and Co. has 
not been satisfactory, and ‘‘ has not fulfilled the objects for 
‘‘ which it was intended.” Moreover, it has cost £2050 a 
year, as against £1071 for gas. It is therefore not surprising 
that the Corporation have at length recovered their senses, 
and have resolved to abandon electricity and return to gas— 
not, it was understood, upon the primeval system, but with 
improved lamps and large burners. Thus the lesson has 
been learnt in Hull as elsewhere; but it has been a very 
expensive course of schooling. 

A lecture has been delivered at the Health Exhibition, by 
Mr. R. E. B. Crompton, on “ Artificial Lighting as Influencing 
‘* Human Health and Comfort.” Knowing that the lecturer is 
a prominent electrician, and one of the most successful engi- 
neers of the day as regards the practical introduction of electric 
lighting into mills, warehouses, &c., one knows what to expect 
in any discourse from such a quarter on such a subject. Mr. 
Crompton, however—to his credit be it said—was reasonable. 
He displayed the usual comparative statements respecting the 
pollution of air by lights of combustion; but did not terrify 
his audience overmuch. And if he claimed that electric lamps, 
both are and incandescent, are perfect in their degrees, who 
can blame him? The worst fault that could be found with the 
lecture was the unavoidable one—that the lecturer tried to 
inspire his hearers with insatiable longings. Where is the 
good in telling people how happy, healthy, and comfortable 
they would feel if their homes were lighted by electricity, 
while at the same time circumstances place these benefits as 
completely beyond their reach as is the moon itself? Lectures 
of this class may be entertaining, but are not business. 

It would be difficult to present the recent history of electric 
lighting enterprise more graphically and concisely than was 
recently done by Mr. Chamberlain in the House of Commons, 
in answer to a question. He said that 120 applications for 
Provisional Orders under the Electric Lighting Act had been 
made to the Board of Trade. Of these no less than 73 have 
been granted by the Department and confirmed by Parlia- 
ment. There have been ten applications for Licences, in- 
cluding one for Colchester, which was to have been granted 
in a few days. The remainder of the applications have not 


been proceeded with ; and the supply of electricity has not 
been commenced under any of the Orders. So that the ng 
result of that monument of Mr. Chamberlain’s foresight, the 
Electric Lighting Act, has been, so far—one Licence in aetig, 


GAS AFFAIRS IN DUBLIN. 


Ir is nothing new to be told that an ‘‘ unpleasantness ” hasarisey 
between the Dublin Corporation and the Alliance and Dubjiy 
Consumers’ Gas Company; but the ever-brooding fend hy; 
recently broken out in a fresh place. At a time when thy 
absence of Irish native industries is lamented as a cause gf 
much of the trouble that afflicts the population of Treland, i 
is curious that the Gas Company (which is really and truly, 
Consumers’ Company, as its name implies, and is therefor 
distributing dividends in the place where the profits are made 
should be singled out so persistently for misrepresentatig, 
and abuse by the so-called ‘“ Nationalists” of the Dubliy 
Corporation. Indeed, much of the complaint in the pregey 
case is based on the fact that there is some family conneectig, 
between the officials of the Gas Company and those of tly 
Corporation. It evidently would not be satisfactory to ardey, 
Nationalists if Englishmen were employed in offices of thy 
kind in question ; but, if Irishmen are preferred, they mug 


between the parties, is soon explained. A Committee of th 
Town Council, consisting of three members, have presented 
a report upon “the corporate arrangements for protecting 
‘public and private interests in gas matters,” in which 
many imputations are cast upon the good faith and com 
mon honesty of the Gas Company. It is insinuated, amo 
other things, that the meters in use in the city are cal. 
culated to defraud the consumers; and that the mode of 
testing the illuminating power of the gas supply is delile. 
rately arranged to favour the Company. Both these charges 
have been promptly met by the Company, who have chal. 
lenged the author of the report to prove his words befor 
any competent tribunal. Such a course does not meet this 
individual’s views; for, having made the imputations in 
question, he prefers to let them rankle, and tries to shuflle 
out of the corner into which the Company have driven him, 
It is the old story of throwing mud, in the hope that some of 
it will stick. It is to be hoped, however, that the Company 
will be firm, and compel the withdrawal of these aspersions, 
and an apology from the author. There appears to bea 
clear case in the matter ; and to give up the defence now wil 
only be to invite a repetition of the objectionable charges m 
the first convenient opportunity. 


THE NEXT INTERNATIONAL EXHIBITION. 


Tue very generally expressed desire that the present series of 
international exhibitions at South Kensington should be con- 
tinued has been met in a proper spirit by the executive autho- 
rities; doubtless flattered by this sincere testimony to their 
skilful management of the ‘ Fisheries’”’ and ‘“ Healtheries. 

Next year the buildings and gardens behind the Albert Hall 
are to be occupied by Inventions. At the first glance this 
selection of a class of exhibits is not very promising of 
attraction to the general visitor, by whose shillings and half- 
crowns the enterprise is to be sustained. The same suspicion 
prevailed about this time last year, when the subject of the 
present phenomenally successful show was mooted ; and, if 
actual experience is to be repeated, the unpromising aspect of 
a title will not be found to materially affect the result. The 
-classes of objects to be shown next year will be extremely 
various; and, doubtless, from the point of view of an engmeet, 
the next exhibition will be very much more interesting than 
any that have preceded it. ‘The first divisions of exhibits 
includes ‘Apparatus, appliances, processes and products, 
‘invented or brought into use since 1862”’—a compendium 
of industrial progress during twenty-three of the most active 
years of the labour of mankind! We have no space for 
detailing the groups of entries under this heading. Suffice" 
to say that they include almost everything that distinguishes 
the labour of a modern civilized world from that of the stone 
chipping savage of prehistoric ages. A good opportunity 4 
offered for a display of gas lighting and apparatus, = 
it may be hoped will be well embraced. It might not “ 
convenient to have a Gas Companies’ Pavilion, similar 0 
that of the London Water Companies in the “ Healtheries; 

but something could be done with a similar object, if not DY 
the same means. There are no less than 31 groups ane. : 
classes sketched under this division, which goes from “ yest : 
“ture” to “Toys.” The second division is an almost excl 
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anddevelopment of musicand musicalinstruments. Regarding 
the prospectus of the forthcoming enterprise as a whole, it 
must be conceded that the promoters have made good their 
reference of the subject ; and if the exhibition is well sup- 
orted—as to which there should not be much uncertainty— 
it will be most attractive and instructive both to exhibitors 
and to the public at large. 


THE RIGHT OF RATEPAYERS TO STREET LIGHTING, 
How may a ratepayer correct the neglect of his legal repre- 
sentatives in the matter of street lighting ? If a local 
authority, to whom is confided the lighting of the public 
highways, choose to leave the street lamps unlighted, how is 
the “primordial force” of society to protest against such 
conduct ? This question came before the Tunbridge magis- 
trates last week, when a tradesman of the town was sum- 
moned by the Tunbridge Local Board for having wilfully 
damaged the fittings of certain gas-lamps, the property of 
the Board. It appeared in evidence that the Local Board 
adhere to the ancient custom of leaving their street lamps 
unlighted during certain nights, when, according to the 
calendar, the moon ought to shine. This practice is not 
approved of by the tradesmen and wayfarers of the district ; 
and consequently, on a certain night, when the moon did not 
conform to the almanac, the enterprising tradesman in 
question sought to correct the lapses of the authorities by 
inserting night-lights in the disused street lanterns. Not 
being provided with a ladder, the indignant ratepayer was 
reduced to the crude expedient of climbing the posts in order 
to carry out his protest, and in so doing he scraped off 
some paint, and ‘‘ smoked a governor ;” thus doing 
damage valued by the Surveyor to the Local Board at 3s. 
When summoned for this damage, the defendant claimed, with 
a boldness that seems to have earned for him much popular 
sympathy, that he had a perfect right to act in the manner 
complained of. As a ratepayer, he contributed his quota to 
theexpense of lighting thelamps. Nothing, as he contended 
with much force, can be a greater nuisance on a dark night 
than an unlighted street lamp. By inserting night-lights in 
the useless lanterns, he was abating an intolerable nuisance 
committed by the Local Board; for even the cheerless 
glimmer of a night-light would serve to warn wayfarers of the 
position of the lamp-post, which might otherwise prove a 
dangerous obstruction. Unfortunately for this view of the 
cireumstances, there is a decision of the Divisional Court in 
the case of Mellor v. The Mayor and Corporation of Heywood.* 
to the effect that there is no statutory obligation to light 
street lamps. And in the case in question it seems to have 
been further held that ‘‘ shinning up” a lamp-post, to the 
injury of the paint, is not a justifiable exercise of the rights of 
a ratepayer, even though—which was not shown—he might 
have a right, in the public interest, to use a gas-lantern as a 
receptacle for a night-light. Consequently, judgment went 
against the defendant. Next time a protest is to be made he 
may be recommended to borrow a ladder. 






























































Water and Sanitary Affairs, 


Tue Earl of Camperdown, ever anxious tc do something in 
the shape of legislation affecting the Water Companies, made 
an attempt on Friday last to introduce an amendment into 
the Southwark and Vauxhall Water Bill on the third reading. 
His Lordship’s proposal was not of a very ambitious character, 
seeing that it simply sought to render a particular kind of 
demand-note compulsory. The Earl found welcome aid in 
one quarter; Lord Carrington stating that the Local Govern- 
ment Board were quite prepared to give their support to the 
tluse. A division followed, which was a very close one ; the 
clause being rejected by a majority of four votes only. Lord 
Camperdown complained that “the machinery of the House 
“seemed made for the protection of the Water Companies.” 
This is more than doubtful; but his Lordship had reference 
to the difficulty of pushing on his legislative projects concern- 
ing the Companies. The Lord Chancellor came to the rescue, 
ad signified that if the Standing Orders were an obstacle 
fo the noble Earl, they ought to be amended and revised. 
Lord Camperdown wants to accomplish something in the 
shape of “ general legislation” respecting the Water Com- 
panies ; but finds he is obliged to incur all the trouble and 
expense incident to a Private Bill. He would like to see one 
law for the Companies and another for himself; and he finds 








* See Journax, Vol. XLIIL., p. 453. 





the present Lord Chancellor ready to help him. Happily the 
Southwark and Vauxhall Water Bill has now passed through 
both Houses; and the public will be all the better for it by- 
and-by. Mr. Torrens would like to see his Water-Works Act 
Amendment Bill fairly through Parliament, and has asked 
Sir W. Harcourt whether he will afford him facilities for the 
purpose. The Home Secretary is himself in want of ‘ facili- 
*‘ ties,”” and so tells Mr. Torrens that he is afraid to promise 
anything. 

To the present monthly report of Mr. Crookes, Dr. Odling, 
and Dr. C. Meymott Tidy on the London Water Supply, is 
attached a summary for the last six months. The samples 
‘‘examined”’ during this period were 1071; and all these, 
without a single exception, were found clear, bright, and effi- 
ciently filtered. When subjected to a more rigorous test, the 
brownish tint proved to be exceedingly low, so as in no case 
to preponderate over the proper blue tint of the water. In 
addition, 148 samples were submitted to complete analysis; 
being one each day, exclusive of Sundays and holidays. 
The average of organic carbon, and consequently of organic 
matter, found in the Thames supply, was exceptionally 
low in the month of January; while the highest result 
furnished by any single example examined during the last 
two months was equivalent to about a quarter of a grain 
of organic matter per gallon. Dr. Frankland reports that 
the supply furnished by the Thames Companies during the 
past month was, “for river water,’’ remarkably free from 
organic matter. The East London water seems scarcely 
to have been so good as usual; but it was ‘clear and 
‘‘ bright,’’ and there is no proof that it was otherwise than per- 
fectly wholesome. The Registrar-General reports 336 deaths 
from diarrhcea and dysentery in London during the week 
ending on the 12th inst. But, out of all these deaths, only 
14 occurred to persons above five years of age. Sixteen deaths 
are attributed to choleraic diarrhea and cholera; but 12 of 
these occurred among children below the age of five years. 
Infants under one year of age furnish more than two-thirds of 
the deaths included in these statistics. If the water supply 
were at fault, the mortality could not possess this extremely 
infantile character. Dr. Frankland tries to put a brand on 
the “‘ river water ;”’ but the London supply is clearly free from 
practical objection. 

A new bugbear has just arisen with regard to the London 
Water Supply. The notion is diligently cultivated in some 
quarters, that the Thames is being seriously affected by the 
volume which the Water Companies abstract from it above 
Teddington. The Builder considers that ‘‘some limit must 
‘“‘be assigned”’ to the abstraction of water from the Thames 
by the Companies, ‘‘if the navigation of the river is to be 
‘‘maintained.”” Our contemporary may be consoled by 
learning that Parliament has already fixed a “limit,” 
amounting to 110 million gallons per day for the lot. The 
Saturday Review wants to know ‘“‘ how much"’ the Companies 
take; and fully believes they take more than they did. 
This is probably true. The quantity taken from the Thames 
last month was something less than 81 million gallons per 
day ; being more than a million gallons in advance of the 
consumption a year ago. But on the entire year no great 
variation need be expected, beyond the regular advance due 
to the increase of population. If consumers would be more 
careful not to waste the water, it might be better just now 
for the Thames, and would be fairer to the Companies at all 
times. The quantity consumed is unreasonably large; and 
yet we frequently hear it said that the supply is deficient. 
At least it is sufficient to create some kind of alarm as to 
the capacity of the stream. Not very long ago the Thames 
had an awkward habit of overflowing its banks ; but nobody 
cared to suggest that the Water Companies made the floods 
below Teddington less mischievous than they might have 
been. The idea of compensation reservoirs is now sug- 
gested; and the Builder proposes that as the Conservators 
take large sums of money from the Water Companies, so 
they should be at the cost of providing these reservoirs. If 
such storeage is wanted, the Conservators are the proper 
parties to provide it; but they will object that they are too 
poor to stand the expense, notwithstanding the thousands of 
pounds they receive from the Companies. But we can 
hardly believe that any such heroic measures are necessary. 
There is something wrong in the régime of the river between 
Teddington and Putney, or thereabouts; but it is not yet 
demonstrated that the Thames Water Companies are causing 
the extraordinary loss of volume of which complaint is made, 
or that they are in any appreciable degree contributing to 
this result, We may hope to learn more on the subject 
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shortly, as Sir C. Dilke has sent Mr. Harrison to investi- 
gate the state of the river in regard to this matter. 

The rejection of the Lower Thames Valley Main Sewerage 
scheme, in the very teeth of the Local Government Board, 
has evidently startled and annoyed the President of that 
Department, besides surprising a great many other people. 
Since we adverted to the subject a week ago, the special 
report of the Select Committee has appeared ; but the perusal 
of this document has palpably failed to convince Sir C. Dilke 
as to the wisdom of the decision which it embodies. The 
report is a peculiar document, and we must make due 
allowance for the difficulty besetting a Parliamentary Com- 
mittee in dealing with a sewage problem environed with local 
squabbles. The evidence, or the eloquence, brought to bear 
on the Committee apparently induced them to look upon the 
Main Sewerage Board with some amount of disfavour. Thus 
we find the Committee saying in their report that the various 
districts were ‘‘supposed”’ to be represented by the Joint 
Board, and that the continuance of the Board would only 
operate ‘‘as a hindrance to the several authorities success- 
‘‘fully purifying the sewage of their respective districts.” 
Parochial politics—if we may use the term—seem to have 
exercised considerable weight in the committee-room. The 
report is redolent of the local disputes which have troubled 
the Joint Board in times past, but which it might have been 
hoped would have been kept at a distance from the higher 
region of parliamentary deliberation. The Committee say 
that the various districts ‘‘were by no means agreed as to 
‘‘ the propriety of carrying out one system of drainage for the 
‘‘whole district.’”’ This is practically ignoring the Joint 
Board as representative of the entire area, and places the 
whole question at the mercy of a dissentient minority. The 
Joint Board spoke and acted for all the districts ; and it was 
to obtain this collective and united action that the Board was 
formed. But, in the opinion of the Committee, the repre- 
sentative character of the Board was fictitious; and such a 
body ought not to have been created at all. In place of 
the system thus established, they recommend that the existing 
district be subdivided, so as to make three or four separate 
districts—perhaps more—each charged with the treatment 
and disposal of its own sewage. This proposal is mainly 
founded on a belief in the efficacy and practicability of chemi- 
cal precipitation, though the Committee are wise enough to 
add that the ‘‘ chemically-purified effluent ”’ should, if possible, 
be filtered through earth before finally passing into the river. 
It is to be regretted that there was no provision of this 
kind in the Mortlake scheme. The Committee now give 
their own ideas, and knock everything else on the head. If 
Sir C. Dilke were to say all he thinks about this affair, he 
would probably speak rather angrily. His reply to Sir 
Andrew Lusk on Friday night, as to the state of the case, was 
couched in a tone of displeasure; and unquestionably the 
situation is a very awkward one. The drainage of the dis- 
trict is thrown back not merely by one year, but by two 
years or more; and this delay intervenes at a time when 
prompt and energetic action is especially needed. 








THE Socrety or ARTS CONFERENCE ON WATER SuppLty.—The confer- 

ence on water supply by the Society of Art will be held at the Health 
2xhibition on Thursday and Friday next. The conference will meet each 
day at 11 a.m., and sit till 1.30, then adjourn till 2, and sit again till 5 p.m. 
The papers and discussions will be arranged under the following heads :— 
(1) Sources of supply. (2) Quality of water; filtration and softening. (3) 
Methods of distribution; modes of giving pressure; house fittings; dis- 
covery and prevention of waste; &c., &c. The proceedings will be 
continued on Friday ; and, if necessary, on Saturday. The readers of the 
papers will be restricted to 25 minutes. Speakers will be restricted to 10 
minutes. The papers to be read will, in most instances, be printed and 
distributed in the room. Members desiring to attend the conference will 
be furnished with tickets (admitting to the exhibition and to the conference- 
room) on application to the Secretary of the Society. 

THe Late Mr. C. V. Surru, or New Yorx.—The death of this gentle- 
man (announced in our last week’s issue) will be widely felt throughout 
the States, as far as gas men are concerned. An esteemed correspondent 
writes as follows :—“ The gas fraternity of America have just met with a 
great loss in the death of Mr. C. V. Smith, Engineer and Superintendent 
of the Manhattan Gaslight Company of this city. He died of heart disease 
on the 30th of June. Taken as a whole, he was the most proficient gas 
engineer and superintendent on this continent—a perfect gentleman.” 
The American Gaslight Journal thus refers to the sad event :—‘ The 
fateful heading to these few words will convey to the fraternity the painful 
news that Mr. C. V. Smith, Chief Engineer to the Manhattan Gaslight 
Company, of New York City, and a bright and honoured member of our 
profession, has been taken from the ranks. The ominous message came 
without warning—for not even his closest relatives had any suspicion that 
the end was so near at hand. In our issue of June 2 the welcome informa- 
tion was vouchsafed that Mr. Smith had arrived in New York City, per 
steamship Awrania, on May 26; and that his trip to Europe had been 
beneficial to a marked degree. Such was the opinion of all who had seen 
him since his return ; and it is this that makes the last distressing infor- 
mation the harder to bear. His demise occurred at three o’clock on the 
morning of June 30; and is attributed by the attending physicians to 
disease of the heart.” 





Essuys, Commentaries, and Aebielys 


A FURTHER ACCOUNT OF THE PLATINUM STANDapy 
OF LIGHT. 
Last week a description of M. Violle’s new platinum standarj ¢ 
light appeared in the Journat ; the particulars being taken from, 
pamphlet published by the author. The standard unit in questo, 
was shown at the recent meeting of the Société Technique j, 
l’Industrie du Gaz en France, upon which occasion the autho 
delivered a lecture, which has been published as a supplement 
the Journal des Usines a Gaz. 
the meeting by the President, M. Marché, as a Professor of thy 


Faculty of Sciences of Lyons, commenced his address by referrigy | 


to the units of light actually in use in different countries. He x. 
marked that while the candle is the photometrical unit currently 
used in England and Germany, the Carcel lamp is exclusively 
employed in France. In making this statement the lecturer wy 


not strictly accurate; for, unless we are misinformed, in some ¢ § 
the French provincial towns the photometrical unit is the “ Sty © 
In the main, however, it is undoubtedly true thy 9 


candle.”’ 
French photometrists prefer the Carcel standard. 


M. Violle went on to observe that the candle is feebler than th, | 
Carcel; but the colour of the light is not sensibly different, Thy | 


lecturer admitted that for comparison with oil lamps, and eye, 


with gas, the candle flame is of a perfectly convenient size anj 7 
Notwithstanding, the use of candles is objectionable fy 7% 
certain reasons. In the first place, there is the difficulty of securing |W 
With stearine, even wha |@ 


colour. 


a constant composition of the material. 
manufactured in the same way, the product is not invariable. With 
spermaceti, as used in England, or paraffin, which is favoured ip 
Germany, the conditions are better, although constancy is no 
attained. On the whole, paraffin would seem to be preferable tg 
sperm or stearine ; for, according to data supplied by M. Monnier, 
the German standard candle, or Vereinskerze, does not vary mow 
than from 3 to 4 per cent., while the English sperm candle may 
vary as much as 15 per cent. Another inconvenience of the candy 
is the presence of a wick. The liquefied matter can only arrive at 
the point of ignition by the capillary action of the wick ; and this 
action depends upon the form, calibre, and texture of the wick 
employed, which vary in different parts of the same candle, to say 
nothing of different candles. Even the position of the end of the 
burning wick, whether it is more or less recurved upon the interior 
of the flame, exercises an influence upon the illuminating power. 
Recognizing, therefore, that the candle may be a convenient wit 
for rapid and multiple testing, M. Violle contends that it lacks the 
quality of constancy essential for an absolute standard. 

The Carcel lamp, of the Dumas and Regnault type, is better 
than the candle. If the colza oil employed in lamps of this class 
is not invariable, at least the influence of the wick is much 
diminished ; the oil being raised mechanically, and in sucha 
manner as to keep the wick constantly saturated, so that it con- 
sumes very slowly, and has scarcely any influence upon the flame. 
In experienced hands, as in the gas-testing stations of Paris, the 
Carcel lamp serves perfectly for the examination of gas; ‘ the pos 
sible variations of the lamp being less than those tolerated in the 
regulations applying to the gas.”’ Still, in M. Violle’s opinion, the 
Carcel is not a satisfactory absolute standard of light. 

Having thus dismissed the old standard units, M. Violle made 
some observations upon the newer ones proposed by M. Giroud in 
France, and Mr. Methven and Mr. Vernon Harcourt in England. 
With respect to the latter, M. Violle considers that it presents 
great difficulties in actual use. He says that, in order to establish 
an absolute standard of light, it is not sufficient to burn a material 
of constant composition in a burner of uniform construction. It 
is also necessary that the flame should be always identical ; and 
consequently that the air as well as the gas—the comburant as 
well as the combustible—should be of constant composition, and 
supplied under unvarying conditions. Now, it is universally 
recognized that all flames, of whatever origin, are subject to every 
modification due to the state of the comburant. This effect has 
often been noticed with the Carcel flame. When in an apartment 
too small, or containing too many operators, it quickly departs from 
the normal order of working. The same phenomenon becomes «till 
more striking when a flame is compared with M. Violle’s standarl, 
or with an incandescent lamp, which is not affected by modifica- 
tion of the outer air. Nor is this all. The illuminating power of 
any luminous body depends essentially upon the temperature of the 
body. The brilliancy of radiation from a body at a temperature 
of 1500° C. is 60 times more than at 1045° C. At the temperature 
of fused platinum radiation is 1000 times more brilliant than 1t 18 
at the melting point of silver. Now, the higher the temperature 
of a luminous source, the more difficult it is to maintain constancy; 
while the more necessary it becomes to obtain this constancy, 
without which the luminons intensity will be eminently variable. 
In a flame, the constancy of temperature is not easily secured ; for 
it requires that the mixture of the two elements, combustible an 
comburant, shall always be effected under identical conditions. I 
the mixture is not perfect and identical in itself, the temperature 
will vary, and the brilliancy of radiation will vary still more. 

Finally, a flame (of whatever kind) presents another difficulty 
to which Herr von Helmholtz drew the attention of the last 
International Conference of Electricians. A flame is transparett: 
and, other things being equal, the quantity of light emitted varies 
with the transparency. In order that a flame may emit 2 Col 
stant radiation, it is necessary not only for its temperature 0 be 
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invariable, but also for its transparency, as well as its thickness, to 
be free from variation. To furnish an absolute standard, there- 
fore, a flame must rigorously satisfy a concatenation of conditions 
impossible to be realized in a complete manner. This does not 
preclude a limited portion of a flame, carefully fed by a com- 
pustible and comburant of constant density and composition, from 
being perfectly suitable as a secondary standard. : 

With a solid incandescent, the greater portion of these incon- 
yeniences are avoided. It would even seem that an incandescent 
electric lamp, receiving a given quantity of energy, would con- 
stitute an absolute photometric standard. Unfortunately, compli- 
cations would still exist in this case. In order to understand what 
these are, the Schwendler unit may be briefly examined. This 
consists of a piece of platinum foil, of known dimensions, illu- 
minated by the passage of an electric current of given intensity. 
The brilliancy of this standard would be fixed, if, in time, by the 
action of the electric current, the platinum did not suffer a 
change in its physical structure—a kind -of disaggregation, which 
seemed to trouble Mr. Edison so much when he was endeavouring 
to make incandescent lamps of platinum. A thread of platinum 
which for some days passes safely an electrical current, suddenly 
preaks down under the stress of the same current. In addition, 
the surface becomes modified ; the emissive power changes ; and, 
at equal temperatures, the intensity of the light emitted is not the 
same. Finally, the light is, of course, poor in violet rays; the 
temperature being necessarily below the point of fusion of the 
metal. Thus the Schwendler unit, already tried by Draper and 
Zeellner, does not respond to the necessary conditions. 

Incandescent lamps as now actually made are free from certain 
of these defects ; but not from all. The luminous intensity cor- 
responding to a constant electrical régime varies sufficiently slowly 
that it may be regarded as constant during an experiment of many 
hours’ duration. The carbon filament, however, alters in brilliancy 
as it is worn ; and Siemens has found that two incandescent lamps, 
of different makes, do not yield the same photometrical result for 
equal quantities of electrical energy. According to the nature of 
the carbon, the electrical energy divides itself unequally into 
calorific and luminous energy. In one lamp there will be much 
light and little heat; in another, the reverse phenomena will be 
produced. Besides, the fineness of the luminous filament, render- 
ing it impossible to measure the quantity of light emitted by a 
unit of surface, constitutes an inconvenience in the lamps, which, 
which, for all these reasons, cannot serve as an absolute standard. 

M. Violle having thus demolished, presumably to his own satis- 
faction, the claims of all competitive systems for producing a 
standard unit of light, proceeds to explain the reasons which led 
him to propose the platinum unit in 1881. He observes that the 
phenomenon presented by a metal at its point of fusion has the 
advantage of being constant and susceptible of identical reproduc- 
tion. His argument is as follows:—The melting point is a con- 
stant perfectly determined for every substance. While a certain 
quantity of liquid remains mixed with portions already solidified, 
the temperature of the mass is invariable. A liquid metal in course 
of solidification constitutes, therefore, a substance of fixed tempe- 
rature. If, moreover, the metal is unalterable (such as platinum), 
it will always have the same emissive power. A given surface will 
always emit the same quantity of light. The quality of the light 
depends upon the temperature. Platinum, being the most refrac- 
tory of common metals, will therefore give the whitest light at the 
point of fusion. ‘Thus,’ concludes M. Violle, “it imposes itself 
for the constitution of the absolute unit.” 

The lecturer then gave a description of his researches; but, as 
the details of the perfected standard were published in the JournaL 
last week, these particulars need not be repeated here. M. Violle 
fused more than a kilogramme of platinum before his audience, 
and compared the light with that of an incandescent lamp. He 
explained, however, that it was not intended to use in every-day 
working the standard unit thus produced; but to measure thereby 
the value of a Carcel, or a candle, or any other convenient but ill- 
defined secondary unit. The following table gives the values of the 
latter (Carcels “Star”? bougies, Vereinskerzen, and English stan- 
dard candles) as compared with the unit :— 


a Units. Carcels, Bougies. Kerzen, Candles. 
Units - + 1000 2080 .. 16100 .. 16°400 .. 18500 
Carcels . 0481 .. 1:000 7750 7°890 8:910 
Bougies 0062 .. 0130 1000 .. 1°020 1150 
Kerzen 0061 0°127 0984 .. 1°000 1°130 
Candles 0°054 0112 0°870 0886 1-000 


As for the units suggested at the last International Conference, 
M. Violle makes the following comments :—Herr W. Siemens pro- 
posed a kind of spirit-lamp in which alcohol is replaced by acetate 
of amyl. This is, therefore, a lamp with a wick, burning a liquid, 
Without a chimney. The flame in a calm atmosphere is fixed and 
hot smoky ; but the light is feeble (hardly equal to a candle), and 
Somewhat red. Since the conference Herr Siemens has suggested a 
standard which M. Violle believes to be only melted platinum, like 
his own, but shown through a millimétre orifice, which he con- 
demns as small. M. Violle had nothing favourable to say concern- 
hie the unit proposed by Captain Abney. Thus the net result of 

is observations was to condemn all standards but his own, as to 
which he did not admit the existence of a single qualification. He 

ad his own way, as from the first; and evidently succeeded in 
Persuading himself that his own idea was incontestable. 

After M. Violle’s lecture, M. Leblanc, the Paris Municipal Gas 

Xaminer, was called upon by the President ; and, while compli- 
menting the lecturer, he said with reference to the platinum 





standard: ‘‘The method which has been explained—interesting 
as it is, and of incontestable accuracy—is not at all easy to put 
in practice everywhere. It is necessary to procure many kilo- 
grammes of perfectly pure platinum (and it is not a small diffi- 
culty to purify this metal) ; it is necessary to melt this precious 
metal in a lime crucible ; several operators are required—evidently, 
he who observes the crucible must look out for pieces of lime in the 
metal, and note the moment of solidification, then another observer 
is needed to read the photometer. I say that in the usual 
practice of photometry this is not the means that will be generally 
employed.” This judgment was given after experience of the 
standard in actual working. 

Writing on the same subject, the Revue Industrielle asks if it 
has been ascertained that the same ingot of platinum, under 
repeated fusions, will present its radiating power unaltered ; also if 
it is quite certain that any two ingots of the metal are identical in 
this respect. There is another question which may be asked upon 
the proposition of M. Violle to use the platinum standard as a 
reference for what he calls secondary and usual units—such as the 
Carcel, candle, &e. It may be that the value of a Carcel or candle 
is determinable from the platinum standard by comparison for a 
period A. Supposing this candle or lamp to be removed, and used 
in practical testing, during a period B, what guarantee is there that 
the value A shall be constant during the period B? The stan- 
dardizing of a luminous unit is not comparable to that of a yard 
measure or pound avoirdupois. These remain constant ; but lamps 
or candles may vary unperceived every time they are lighted. How 
are they to be checked? The idea of standardizing anything of 
this nature, except (say) the Methven slit or its analogues, is illu- 
sory. This is an aspect of the problem that has not received due 
attention ; and we should like to see it worked out by some com- 
petent and impartial observers. 


SOCIETY OF CHEMICAL INDUSTRY. 
To-pay we conclude our notice, commenced last week, of the recent 
annual meeting of this Society; dealing with some of the later 
visits paid by the members to places of interest in the vicinity of 
Newcastle-upon-Tyne. 

The swing bridge—the central part of which is capable of being 
rotated to allow the passage of vessels—excited a great deal of 
interest. The moving part is 280 feet from end to end, and 1600 
tons inweight. The necessary machinery, engines, and boilers for 
moving the bridge are contained on the central pier, below the level 
of the roadway. It comprises steam pumping-engines, hydraulic 
accumulators, and hydraulic engines, all provided in duplicate. 
The accumulators have a rise of 17 feet, and are loaded to a pres- 
sure of 650 to 670 lbs. When fully charged, each accumulator 
contains sufficient power to turn the bridge four times ; each turn 
consisting of half a revolution. The moving part of the bridge is 
mainly composed of two compound girders stoutly joined together; 
the roadway being between them, supported on a central column 
some 20 feet in diameter, which rests on a series of 42 wheels 
travelling on a circular track. These wheels should be more appro- 
priately termed rollers, for the weight is not taken by the axles 
(which merely serve as guides), but rests on the upper portion of the 
periphery. When in motion the whole weight of the moving part 
does not come upon the rollers ; more than half (or about 850 tons) 
being taken by the central pin. The hydraulic engines are attached 
to stout toothed wheelwork, which can be thrown in and out of 
gear; and from these the motion of the engines is conveyed to a 
circular rack fixed in the cylinder above named. The entire opera- 
tion of opening the bridge, allowing a vessel to pass, and closing it 
again ready for traffic, does not occupy more than from two to three 
minutes. 

The principal process to be seen at the works of the Tharsis Sul- 
phur and Copper Company was the extraction of copper from spent 
pyrites—pyrites that had been used for the manufacture of sulphuric 
acid. The burnt pyrites is ground and mixed with common salt, 
and calcined in a reverberatory furnace. It is afterwards lixiviated 
with water, when a green solution of chloride of copper is obtained, 
as well as a black precipitate consisting chiefly of oxide of iron. 
The latter is used in smelting furnaces as an iron ore; and the 
former solution may first be treated for the recovery of silver. For 
this purpose a certain proportion of iodine is mixed with it, which 
precipitates the silver as insoluble iodide of silver. Gold, zinc, and 
some other metals, if present, are also precipitated in the form of 
iodide. By a subsequent process, the iodine is recovered. The 
solution of copper is run into tanks filled with serap iron, which 
has the effect of precipitating the copper. After a sufficient quantity 
of liquid has been treated, the tanks are emptied, the spongy 
copper which has settled at the bottom is taken to the refinery, and 
after one or two meltings it is fit for use. 

At the works of Messrs. Tennant and Co. the processes to be 
seen were similar to those already described as at the works of 
the Newcastle Chemical Company; but, of course, there were 
many modifications in detail which cannot be described in a brief 
abstract. After visiting the sulphuric acid chambers, the salt-cake 
furnaces, lixiviating tanks, crystallizing sheds, &c., the process of 
making bleaching powder was examined. Limestone .is burnt in 
ordinary kilns, and the resulting lime, after careful picking, is 
ground to powder in a mill, and spread in a thin layer over the 
floors of large chambers built of brickwork, reminding one of sul- 
phuric acid chambers. Into these chlorine gas (the preparation 





of which will presently be described) is admitted as long as the 
lime will absorb it; the resulting product being the well-known 
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chloride of lime. The hydrochloric acid produced by the salt-cake 
furnaces is mixed with oxide of manganese in astill heated by steam ; 
chlorine is evolved, and is forced by means of a steam-jet into the 
chambers as above described. The mixture remaining in the stills 
consists of chloride of manganese. This is ‘‘ regenerated” into 
oxide by runing it into a tank, where it is mixed with sufficient 
chalk to neutralize the free and also the combined acid; the 
manganese being precipitated in its original form as oxide, while a 
solution of chloride of calcium is formed. The ‘‘ manganese mud” 
is well washed, in order to remove all traces of chloride of calcium, 
and it can then be used again. 

A visit was also paid to Messrs. Cookson’s lead-works, where the 
process of smelting lead from galena was to be seen; also the subse- 
quent refining. A large gas-engine was at work supplying the 
necessary blast; but it was by no means in exhibition order. It 
gave loud explosions, and emitted a smell of imperfectly burnt gas, 
and altogether compared very unfavourably with a steam-engine 
in excellent condition that was working in an adjacent shed. A 
fine collection of ores, &c., of lead, antimony, and silver, was also 
exhibited. It was stated that this firm make sulphuric acid from 
sulphuretted hydrogen as evolved from the smelting furnaces; but 
the process was not shown to the visitors. 

The new works of the Newcastle and Gateshead Gas Company at 
Redheugh well repaid the visit. Proceeding across the Redheugh 
Bridge—a light, and probably cheap, but ugly-looking structure on 
the ill-fated Tay Bridge system, designed by the same Engineer, 
(and of. which, by the way, the gas-pipes form the uppermost 
member of the lattice girders, while water-pipes are included in the 
lower ones)—the entrance to ‘ Little Beckton,” as the works have 
been termed, is soon reached. These gas-pipes, being completely 
exposed to the atmosphere at a level of some 100 feet above the 
river, afford an opportunity, in the winter, for experimenting as to 
the effect of cold on the illuminating power of gas. The pipes 
are fitted with expansion joints at each end of the bridge, 
in order to guard against fracture from changes of temperature. 
The original gas-works, on the Newcastle side of the river, 
are still in operation; the new works having been erected 
to meet the increasing demands of the town and district. 
The Redheugh works were designed on the well-known Beckton 
plan, by Mr. V. Wyatt, and hence the term ‘“ Little Beckton;” 
the adjective being only one of comparison, for the works are in 
size equal to a make of 600 to 700 million cubic feet per annum. 
As the structure of the retort-houses (two of which have already 
been erected and are in use), with the viaducts for delivering the 
coal direct from the trucks to the front of the retorts, also the low- 
level lines for conveying away the coke, have already been described 
in the Journat,* they do not call for further mention here. It 
should be remarked, however, that the arrangement is very simple, 
and works well in practice. The whole of the works have been 
constructed from the designs of Mr. Wyatt, under the superinten- 
dence of Mr. R. Moodie, the Resident Engineer. Some experi- 
ments in gaseous firing are being carried on in the No. 2 retort- 
house, where fourteen beds, each comprising nine through retorts, 
have been set on the regenerative system. An interesting novelty 
in the way of ascension-pipes has been tried on four of these beds. 
The nine retorts are set in three rows of three in each, taken either 
perpendicularly or horizontally. A double-flanged saddle-piece 
connects each retort in the lowest row with the corresponding 
one above it; and in a similar manner the middle row is con- 
nected with the top row. Thus all the gas passes up into the top 
retorts, and from each of these an ascension-pipe 10 inches in dia- 
meter conveys the gas to the hydraulic main. Thus there are 
only three ascension-pipes on either side to each separate bed of 
nine double retorts. In drawing, the top retort is drawn first, 
and any coke that falls down into the lower retorts is removed 
when they are drawn; the bottom one being drawn last. The 
saddle-pieces are too short to admit of any trouble from coke 
lodging in them. In charging, the same order is followed ; and as 
the exhauster is worked at a vacuum equal to the hydraulic seal, 
no trouble is experienced in the way of escape of gas from the 
top retort while the middle and lower one are being charged. The 
arrangement is very neat in appearance; and as there is not so 

much surface of pipe, in proportion to the quantity of gas passed, 
as when there is a separate pipe to each retort, the liability to 
chokes must be reduced. There is a water condenser, and also 
a battery condenser capable of being worked in two series if 
desired ; likewise a good array of scrubbers. The purifier-house 
contains twelve purifiers, each 24 feet square, which are worked in 
two series ; and there is also a large check purifier outside. The 
exhauster-house is fitted with Donkin’s exhausters and engines in 
duplicate ; and the meter-house contains two station meters—a 
new one, capable of passing 125,000 cubic feet per hour, having 
just been erected by the Gas-Meter Company. The fourth gas- 
holder has only just been completed. It is a handsome structure 
175 feet in diameter by 75 feet in height, in working capacity 
equal to 1,600,000 cubic feet of gas. It was erected by Messrs. 
C. and W. Walker. The sulphate apparatus in use at these works 
was described in a paper read by Mr. W. Hindson at the meeting 
of The Gas Institute in 1882. It is certainly capable of pro- 
ducing a fine quality of white salt from pyrites acid. The yellow 
sulphide of arsenic and other impurities incidental to this kind of 
acid are got rid of by precipitation. After the saturation of the 
acid, the solution of sulphate is allowed to stand some time in a 
settling tank, from which a pipe (the opening of which is 6 inches 





* See Vol. XXIV.; also Vol. XXXVIL., p. 344, 


above the bottom of the tank) passes to the evaporating 
The yellow precipitate is run off through a pipe in the bottom ¢ 
the tank as often as is necessary. Although the plant is ye, 
compact (the whole being comprised in a building some 40 feet };, 
20 feet in size), it has turned out no less than 273 tons of sulphate 
within the last six months. The ground on which the works stand, 
being triangular in shape, is not well fitted for arranging i, 
various buildings in an imposing manner; but Mr. Wyatt is to 
congratulated on the way in which, without crowding, he hy 
succeeded in bringing almost every square foot of land into usefj 
service. The total area occupied by them will compare yey 
favourably with that of many works of much smaller produetiy, 
power; whilst there is every facility for extensions on a large geal, 
should such be necessary. 

The other works open to the visitors were those of the Lang. 
dale Chemical Manure Company, Messrs. I. C. Johnson anj 
Co.’s Portland cement works, Messrs. J. R. Procter and Son, anj 
the Ford Paper-Works Company. Excursions were also made ty 
the South Medowsley Colliery, to see Jameson’s coking ovens; tj 
Pease’s West Colliery, where the Simon-Carvés process was open 
for inspection ; and to the works of Messrs. Young and Beilby 
Midcalder. 

The whole of the arrangements incidental to the meeting wer 
excellent. A steamer, placed at the disposal of the Committee by 
the River Tyne Commissioners, formed a most convenient mode 
of passage between the various works that were visited, and mate. 
rially enhanced the pleasure of the meeting. 





GAS AND WATER COMPANIES IN THE MONEY MARKET, 


THe Gas Market continues very strong. Good substantial advances 
in price were made during the past week; the chief gainers being 
Gaslight and Coke, Imperial Continental, and European. In the 
case of the first-mentioned Company, the looked-for announcement 
of an increase in the rate of dividend was published on Saturday, 
Subject to audit, the Directors will recommend a dividend at the 
rate of 12 per cent. per annum for the first half of 1884. Upon 
this being officially intimated, the ‘‘A’’ stock rose another 3; 
bringing it up to 220-223. As the yield upon investment shown in 
the table below is always calculated upon the dividends actually 
paid, and not prospective, the return for money invested in this 
stock as figured below is thus subject to contingent amendment, 
Imperial Continental more than recovered what ground it had lost, 
and now stands at the highest point reached since it wa’ ex div. 

Stocks in the Water Market have been in favour; and all 
variations in price were upwards. East London improved 1; 
Grand Junction, 13; and Kent,5. The latter Company are 
inviting subscriptions for a small portion of their unissued capital 
at the price of £23 per £10 share, which is a little under present 
market price. 

The markets closed at the end of the week as follows :— 





Rise 























B76 | | 2 
When |£ 52 | Paid | ctosing | or | Yied 
=Aa8 " r A ?ail |. Upon 
ee oe Dividend.|= 23 maine ls xe| Prices = Invest 
jAe | | Wk.| ment. 
£ p.c. GAS COMPANIES. | j£ad 
589,944) 10 |9 April | 10 |Alliance & Dublin 10p.c.max| 10 |18}—193) .. 5 2 6 
200,000} 6 |29May| 74|Bombay, Limited . . . | 6—64 | .. 515 4 
880,000'Stck.| 28 Feb.| 10 |Brentford Consolidated . 100 |194—199| .. |5 0 6 
820,000, 20 |27 Mar.| 113 |British. . . . . . « «| 20| 41—43|.. (5 417 
550,000 | Stck.| 9 April | 123 |Commercial, Old Stock . | 100 (240—250 . 5 20 
125,845 ” ” 9 Do. New do. ° “| 100 |185—190 oe [5 2 6 
0,000; ,, |27 June} 44 Do. _ 44 p.c. Deb. do.| 100 |110—115| .. {3 18 § 
557,320] 20 |12June| 10 |Continental Union, Limited.| 20 | 35—36 | . 51 
242,680; 20 ” 10 Do. New '69&'72| 14 |244—254) .. [5 9 9 
200,000) 20 » 7 Do. ___— 7 p.c. Pref. | 20 | 30-81 | .. |410 8 
234,060 10 |30Jan.| 11 |European Limited . . .| 10 | 21—22/+1)/5 00 
90,000) 10 ” 11 Do, New. .| 74) 15—16|+1/5 3 4 
177,030) 10 18 Do. do. . .| 5 | 10-11 | +4)5 0 0 
6,441,820'Stck.| 14 Feb. | 11 /Gaslight & Coke, A,Ordinary | 100 |218—223) +9 4 18 7 
100,000; ,, ” 4 Do. B,4p.c.max.| 100 | 82-85 | .. |4 14} 
665,000) ,, ” 10 Do. C,D,&E,10p.c. Pf.| 100 |232—237| .. 4 4 : 
80,000) ,, ” 5 Do. F, 5 p.c. Prf. | 100 108—113) oe - : 
,000| ,, ” 7h Do G,74p.c. do. | 100 |157—162) .. 4 Bt 
1,300,000) ,, ” 7 Do H,7 p.c. max.| 100 |145—150) .. |4 +e 
466,538) ,, » | 10 Do J, 10 p. c. Prf.| 100 |229—234) .. '4 5 5 
1,049,150} ,, |12June) 4 Do 4p.c. Deb.Stk.| 100 |106—109| +2)3 18 A 
ae ” ” 43 De 4tp.c. do. we eid a i . : 

9 ” ” 10. eCoe 6 © 2 oe 

8,500,000) ,, |15 May! 10 |Imperial Continental ; | 100 |198—202! +6 |4 ne 
150,000| 8 |29May| 9 |Oriental, Limited. . . || 6} 8—84|.. [5 te 
500,000! Stck.| 28 Feb. if South Metropolitan, A Stock! 100 |257—2h2) .. iB ; ; 
1,350,000) , » 11 Do. B do. | 100 |21¢—223) .. [5 33 

205,200) ,, | 27 June) 5 Do.  5p.c.Deb.Stk.| 100 |124—127) .. |3 1 

WATER COMPANIES. 

684,725 Stck.|27 June} 7} |Chelsea, Ordinary . « « «| 100 |174—179] .. |4 1 : 
1,695,260) ,, ” 74 |East London, Ordinary . .| 100 |175—180) +1/4 .; 
700,000} 50 |12June| 84 |Grand Junction ... «| 60 101—105} +14)4 73 
,250\Stck.|15May|10 |Kent . . . . « « « «| 160 |285—245| +5/4 .% 
951,800} 100 | 27 June i Lambeth, 10 p.c.max. . .| 100 |174—179) .. /4 .; 
406,200} 100 7 Do. 7%p.c.max. .” .| 100 |160—165) .. |4 10 ; 
150,000|Stck.|27 Mar.| 4 Do. 4p.c. Deb. Stk. .| 100 |111—114) .. $10 1 
500,000} 100 | 28 Feb. |11°98|New River, New Shares . .| 100 |820—330/ .. 8 12 H 
1,000,000 'Stck.| 14 Feb.| 4 Do. 4p.c. Deb. Stk. .| 100 |112—115) .. i . 3 
742,300|Stck.|12June| 8 |S’'thwk&V’xhall,10p.c. max.| 100 |171—176) .. |4 10 , 
1,164,541) we fe 10 | West Middlesex . . . .| 100 |220—230| .. 4 6 




















Tue Pusiic Licutine or Dawxiisu.—At the last meeting of the Dawlish 
Local Board, the Chairman of the Lighting Committee (Mr. Manning) 
stated that a tender had been received from the Dawlish Gas Company, 
offering to light the street lamps with gas—those extinguished at 11 p.™ 
for £2 per lamp, and those burning all night for £4 per lamp per annum. 
He moved that this tender be accepted ; remarking that the present syste? 
of lighting (by oil lamps) was not satisfactory. The motion was agreed to. 
The question of the public lighting of the town, which not long > 
— - source of trouble to the Local Board, has now been satisfactory 
settled. 
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Hotes, 


A New MeEtTHop oF OBTAINING OXYGEN. 


It has long been established by MM. St.-Claire Deville and Troost 
that platinum and iron at red heat are permeable by hydrogen 

This property seemed to be related to that peculiar quality 
of hydrogen which enables it to dissolve in metals, or to form with 
them very slightly stable compounds. When melted silver has 
dissolved oxygen gas it does not yield up all this gas at the moment 
of solidification. Dumas has shown that a portion of the oxygen 
is retained by the silver when it returns to the ordinary tem- 
perature. From these facts M. Troost has imagined that solid 
silver ought to be permeable by oxygen, at a proper temperature, 
as platinum and iron are permeable to hydrogen. In order to 
ascertain the justice of this hypothesis, M. Troost made use of a 
tube of pure silver 1 centimétre in internal diameter and 1 milli- 
mitre thick. This tube was heated in a muffle over a length of 
1 decimétre. Certain precautions having been taken, a slow 
current of oxygen was passed into the muffle outside the tube, 
while its interior was exhausted by means of a Sprengel pump. 
The effect was to collect oxygen that had passed through the 
metal after the rate of 1-7 litres per square métre of heated surface. 
Other experiments followed, in which the exterior current of 
oxygen was replaced by a current of air. Oxygen still passed 
through the substance of the silver tube, and was found nearly 
pure, only a trace of nitrogen having accompanied it. The speed 
of transfusion was, of course diminished; but the gas was still 
collected at the rate of 0°89 litre per square métre of heated surface 
per hour. With thinner tubes the rate of transfusion was notably 
augmented. This method is suggested by the author, in the 
Comptes Rendus, as a practical method of obtaining oxygen. A 
silver vessel of any convenient shape, with thin walls, heated to 
about 800° C., and with the interior either exhausted or traversed 
by a slow current of carbonic acid gas, will extract oxygen directly 
from the air at a noteworthy rate. 


Tue Cost or Baxinc Breap By STEAM. 

At a time when the introduction of gas for bakers’ ovens is 
under consideration, data as to the cost of baking by other 
systems are worthy of notice. In a recent letter to the Engineer, 
Mr. James Johnston, of Manchester, says, on the authority of a 
practical baker in the Manchester district, that the cost of fuel in 
Perkins’s steam oven is only 14d. per sack of flour baked per 
week. In this case the bakings were not more than 35 sacks 
per week; and there were frequently intervals of an hour between 
each batch. If the oven had been worked to its full capacity, the 
cost of fuel would not have exceeded 1d. per sack. The fuel used 
was gas coke, costing only 6s. per ton. In taking these figures, 
therefore, as representing the cost of baking by the Perkins steam 
oven, it is evident that the same conditions can only be obtained in 
very few localities, where coke can be obtained at the low price 
prevalent in the Manchester district. As the Perkins oven, more- 
over, is a very costly apparatus, its only justification is the cheap- 
ness at which it can be worked. 

THe WEATHERING QUALITIES oF Bum~pinGc MarTeERIALs. 


The question of the resistance of porous building materials to 
frost has been investigated by M. Braun, who has suggested a 
method of dealing with it which is at least new. The suggestion 
has reference in the first place to building stone; but the argu- 
ments used in its support apply equally well to brick and all 
porous materials. The idea is that the capacity of a material for 
resisting disruption by frost depends upon the ratio of its tensile 
strength to the expansive force of the water contained in it, when 
on the very point of freezing. Thus, for example, supposing any 
material to possess a tensile strength of 200 lbs. per square inch— 
if it contains sufficient water per cubic inch to exert, when ex- 
panding in freezing, an equal or superior strain on the material, 
then the latter cannot be considered frost-resisting. If, on the 
other hand, it is not sufficiently porous or open in grain to hold 
water enough to exert, in freezing, a serious proportion of force, 
the material is safe. If this hypothesis pone be justified under 
all practical conditions, it would allow of the resistance of stone 
or brick to frost being ascertained without exposing it to the actual 
test. Unfortunately, matters are not so simple in practice; different 
samples of stone or brick varying seriously in their absorptive 

wers. Still it is admitted there is an amount of probability in 

- Braun’s suggestions which may at least establish a new point 
of departure in experiments upon the resistance and weathering of 
structural materials. 


A Test ror SULPHURET OF CARBON. 


_M. Gastine has submitted to the Académie des Sciences a descrip- 
tion of a method of estimating minute quantities of sulphuret of 
carbon in air or gas. The reagent proposed consists of an alcoholic 
solution of potash. The solution should be concentrated, and be 
formed of absolute alcohol and freshly melted potash, because every 
trace of water seriously diminishes the sensitiveness of the reagent. 
For the same reason it is advisable to dry the air and gas experi- 
mented with. Gas to be tested is first passed through-a concen- 
trated wash of potash, which retains the sulphuretted hydrogen 
and a small portion of the sulphuret of carbon. Another washing 
With sulphuric acid retains the water. The remaining sulphuret of 
carbon is then retained in the alcoholic solution of potash. The 
































potash. In the alcoholic liquor, neutralized by acetic acid and 
slightly diluted with water, the presence of the xanthic acid is 
shown by adding a drop of sulphate of copper. The result is the 
production of xanthate of copper, insoluble in water, and of a fine 
yellowcolour. The test is sufficiently delicate to show the smallest 
trace of sulphuret of carbon, even in a quarter or half of a litre of 
air aspirated from the soil. 
THe Drawsacks oF Naturat Fuet Gas. 

So much has been published concerning the advantages of the 
natural fuel gas found in different parts of the State of Pennsyl- 
vania, U.S.A., with particular reference to industries (such as glass 
making) for which cheap fuel might be considered a desideratum, 
that it is but fair to take account of the other side of the question, 
as recently presented by the Glassware Reporter. It is here 
declared that the advantages of natural gas in the manufacture of 
glass are liable to be exaggerated, especially when they are held 
out as an inducement to investors to erect works in lonely and 
nearly inaccessible places, solely on the strength of the natural fuel 
supply. With regard to the gas, it is said that its great unreli- 
ability and unsteadiness of pressure make it a very inconvenient 
fuel to rely upon; and the saving of labour in stoking which was 
expected from its use has not been manifest so far, for the men who 
attended to the fires when coal was employed are required to look 
after the gas, and control the pressure. So great is the incon- 
venience at times, that at least one manufacturer near Pittsburg, 
who has used natural gas largely, has been known to express regret 
that he had ever seen it. For all this the gas is admitted to be 
cleanly, easily applied, and free from dust and ashes. These are 
great advantages. The chief inconveniences complained of are, 
moreover, ascribed to the novelty of the use of gas—especially 
natural gas; and it is hoped that, as experience is gained, the fuel 
will be generally accepted as an important aid to Pennsylvanian 
manufacturing industries. 








SOME OF THE PAPERS READ AT THE MEETING OF 
THE WESTERN (U.8.A.) GAS ASSOCIATION. 
By Our American CoRRESPONDENT. 
First ARTICLE. 

The Seventh Annual Meeting of the Western Gas Association 
was held in St. Louis on the 14th, 15th, and 16th of May, under 
the presidency of Mr. Howard. The number of papers presented 
by the members was more than usual; in fact, there was a super- 
abundance of papers, for time did not suffice to permit of them all 
being brought before the convention. In the present and succeed- 
ing articles it will be attempted to note the chief points of some of 
these dissertations, and the discussion to which they led. 

The first gentleman to engage the attention of the members was 
Mr. James Somerville, of Indianapolis, who spoke on the ‘* Manu- 
facture of Sulphate of Ammonia.”’* The scrubber in use at the 
Indianapolis Gas-Works is 45 ft. high, and 8 ft. by 4 ft. in cross 
section; a partition divides the apparatus into two chambers, each 
4 feet square. The gas enters at the bottom of one section, rises 
to the top of the scrubber, and flows down the second chamber to 
the outlet. The first section is supplied with a stream of ammo- 
niacal liquor, while in the second one the gas comes in contact with 
a spray of pure water. Each apartment is filled with 1-inch boards 
laid flat on 1-inch strips. Thus there is a space of an inch between 
the boards. The boards are pierced with 4-inch openings. The 
quantity of clean water used is 60 gallons per ton of coal carbonized ; 
and this would seem to be a very ample allowance. A Pelouze 
and Audouin condenser removes all the tar from the gas before the 
scrubber is reached. The boiler for distilling the ammoniacal 
liquor is 5 feet in diameter and 20 feet long. In setting it, flues 
were built in the walls, into which the sulphuretted hydrogen is 
led, and allowed to escape therefrom at the grate-bars. The 
saturator is 2 ft. by 4 ft. by 6ft., made of wood, and lined with 
sheet lead. The cost of the apparatus was about 1500 dols.; and 
it is capable of dealing with the ammoniacal liquor from works 
making 150 million cubic feet of gas a year. The cost of making 
a pound of sulphate is given as follows :— 


bour . 0°45 cents. 


| A eee earee s — - 
Acid J ow a € & ae & “es 6 SS oe 
Sundries O24 ,, 





TM ss «> a » »s 29. 
These figures seem to be unusually low, particularly the charges 
for acid and labour; and as the figures are doubtless correct, they 
reflect Mr. Somerville’s good management. It would, however, 
hardly seem that 14. can be taken as the cost of the sulphate, 
for allowance must be made for depreciation and repairs; so that, 
at the present price of sulphate—viz., 3c. per pound—the margin 
for profit is small. The author admitted this much in the discus- 
sion on his paper; and said he would not advise every company 
to put up sulphate plant. What the various gentlemen were 
driving at, in the discussion, was not by any means clear. The 
author works the liquor to 6-oz. strength ; or perhaps it would bo 
more correct to say that by using a large quantity of water the 
liquor is diluted down to this standard. Mr. Somerville seemed to 
hold that strong liquor would not remove the sulphuretted hydrogen 








result is the formation of xanthate or ethyl disulphocarbonate of 





* The full text of this paper appears elsewhere.—Ep. J. G. L. 
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and carbonic acid from the gas. If this is his experience, it is 
somewhat contrary to that of other engineers. Perhaps the writer 
was not perfectly clear in stating the case; for it would seem, 
from the remarks of some of the members, that they were under 
the impression that Mr. Somerville was supplying his scrubber 
with sulphate of ammonia. : : 

Mr. Burns, of Bloomington, read a paper on “ Gas-Fitting,” in 
the course of which he gave the members some valuable hints. 
The author’s plea on behalf of the much-abused gasfitter’s cement 
was timely. When both pipe and fitting are thoroughly heated 
before the cement is applied, a sound joint is almost assured. 
The indiscriminate plastering of pipes with cement should be con- 
demned; but this material, if properly used, is very nearly indis- 
pensable to the gasfitter. Perhaps Mr. Burns was a little too 
sweeping in his remarks on }-inch pipes. True, this size tubing 
should not be used where it is possible to run 32-inch. But to say 
that }-inch pipe should never be employed is going a little too far ; 
for in some cases its use is well-nigh obligatory. Take, as an 
instance, running pier lights in an old house, with filled-in walls. 
It will frequently happen that there is not room, unless the 
studding of the walls is very heavy, to use larger pipe than }-inch. 
Why Mr. Burns prefers bends for chandelier drops is not very clear. 
A nipple dropping from the running line will be perfectly secure if 
it has soldered to it a strap, provided the strap is well secured to 
the floor-beams. During the discussion on this paper it was 
remarked that in London and Paris the law requires all gas-pipes 
to be run on the outsides of walls and ceilings. It was doubtless a 
surprise to some to hear that such a law is in force in London. 

Mr. Miller, of Green Bay, who has had some 14 years’ experience 
with wooden gas-mains, gave the members much information on 
this subject. The author advocated that all companies who use 
wooden pipes should make them themselves, as by so doing money 
is saved and a better pipe secured. Mr. Miller prefers white pine 
for the manufacture of these pipes. Tamarac was tried; but the 
results were disastrous, as the wood quickly rotted. It is necessary 
to lay the pipes before they have dried out; and here another 
advantage is secured when a company make their own pipes, for 
they can be bored a few days before they are laid, and will thus be 
fresh when put into the ground. Mr. Miller placed the cost of the 
pipes at 6c. a foot for 3-inch, 10. for 4-inch, and 18 ¢. to 20c. for 
6-inch ; to which must be added 1c. a foot for shrinking on the iron 
bands and tarring. These figures are about one-fourth the cost of 
cast-iron pipes in the neighbourhood of New York; but in the Far 
West, whence Mr. Miller hails, the difference would be vastly 
greater. The question of first cost is, however, of minor import- 
ance. The advisability of using wooden gas-mains, even if their 
cost were nil, cannot be determined until it is known what propor- 
tion of the gas passed the wooden pipes will allow to escape. On 
this point Mr. Miller did not throw any light; and the omission is 
greatly to be regretted. 


Cechnical Record. 


WASHER-SCRUBBERS AND THE MANUFACTURE OF 
SULPHATE OF AMMONIA. 

At the recent Annual Meeting of the Western (U.S.A.) Gas 
Association, two of the papers read dealt with the above-named 
subjects. From the ‘Official Report’ of the proceedings, as it 
appears in the American Gaslight Journal, we extract the follow- 
ing text of the papers, which were read by Messrs. G. A. Hyde 
(Cleveland) and J. Somerville (Indianapolis) respectively. We give 
Mr. Somerville’s paper first. 


THE MANUFACTURE OF SULPHATE OF AMMONIA. 


A little more than a year ago, the Company with which I 
am connected decided to work up their ammoniacal liquor 
into sulphate of ammonia. We had, from time to time, received 
from various parties propositions agreeing to take the liquor of 
a certain strength for a term of years; but the amount offered 
per ton of coal carbonized was not, in our opinion, sufficient to 
justify us in going to the expense of putting up the necessary 
apparatus and storeage tanks to make the liquor available, and 
of the required strength. We, therefore, concluded that it would 
a preferable to manufacture the sulphate instead of selling the 
iquor. 

I had absolutely nothing in the works whereby I could utilize or 
store the ammoniacal liquor; so that all the necessary apparatus 
and storeage tanks had to be made and erected. The storeage 
tank for ammoniacal liquor is 16 feet in diameter and 5 feet 
deep; holds 7000 gallons, and is built as close to the other tanks 
as possible. I intended to have a larger tank, but found it 
impracticable, as, at a depth of 5 feet, I struck a running quick- 
sand, and was afraid to pump lest I should undermine the other 
tanks. For this reason I laid down some oak planking, and 
built the tank upon it. I am glad to say that it has proved a 
perfectly tight job. Close to this tank are two smaller tanks 
or cisterns, each having a capacity of about 60 barrels. These 
I had also to make water-tight; for it is of importance that 
ova precaution should be taken that no ammonia is lost through 
eakage. 

We have, then, three tanks, of which No. 1 receives all the tar 
and liquor from the hydraulic main, scrubber, and condensers. It 
overflows into No. 2, which I call the “settling tank,” as any tar 
that may overflow falls to the bottom, by its own specific gravity, 





ies 

while the liquor remains on the top, to find its way into No.3 
which receives only the liquor. The pump is connected to thi; 
latter tank, and the liquor is pumped into the ammonia scrubby 
from which it flows again into No. 3 tank only, and is in thi, 
manner pumped constantly. There is no tar in No. 3 tank. Befoy, 
the gas reaches the ammonia scrubber it passes through a Pelow, 
and Audouin condenser, which does not allow tar to pass it. This 
is of importance, because it would be almost impossible to make 
white sulphate with tar in the liquor ; and the ammonia scrubber 
will not properly do the work of absorbing the ammonia if tar}; 
permitted to find its way into it. ; 

As the making of sulphate of ammonia was somewhat of th 
nature of an experiment with us, we thought it best to erect , 
cheap form of scrubber, which is 8 ft. by 4 ft., by 45 ft. in height, 
It is made of boiler iron, with a gas-tight division in the centr, 
forming two compartments 4 ft. by 4 ft. by 45 ft. It is filled wit) 
1-inch boards, laid flat. They are 4 inches wide, and placed 1 ing) 
apart, resting on 1-inch strips, and have a number of 3-inch hole 
bored through them for the purpose of increasing the surface. 

The gas enters the bottom of the scrubber, rises in a zig-zap 
course, and meets in its passage the descending liquor, which flows 
down this division. It then passes over the top into the second 
division, where it meets a stream of clean water, and is freed from 
its remaining ammonia. It then goes on to the purifiers. At the 
outlet of the scrubber the gas will hardly colour litmus paper, and 
the actual quantity of ammonia in it is 0°7 grain per 100 cubic feet, 
The amount of clean water used is at the rate of 60 gallons per 
ton of coal carbonized; and the strength of the liquor is about 
6 ounces. 

For reasons already mentioned, I was led to erect what may 
now be called a primitive form of sulphate apparatus. An unoceu- 
pied old building, standing near the works, was used as a factory, 
the cellar of which is some 5 feet below the railroad track. In it 
I built two acid tanks, each 8 ft. by 5 ft. by 12 ft., made of wood, 
bolted well together, and lined with sheet lead, 4 lbs. to the square 
foot. These tanks will hold two cars of acid. Connected with 
them is a 23-inch lead pipe, which extends to a point near the 
railroad tracks. As the acid is shipped in tank cars, all I have to 
do is to make a connection with the pipe, and the tanks in the cellar 
are filled by gravitation. The acid is brown sulphuric acid, 60° 
Beaumé, and having a specific gravity of 1°740. 

The boiler, which is set in the usual manner, is 5 feet in diameter 
and 20 feet in length. In setting it, I constructed flues in the 
wall, which terminate under the grate-bars, and the purpose of 
which is to carry off and burn the carbonic acid and sulphuretted 
hydrogen that arise during the process of distillation. Placed 
near to the boiler is the saturator, which is 2 ft. by 4 ft. by 6ft, 
made of wood, and lined with sheet lead, 121bs. to the foot. In 
case this should give out, we have an extra one ready for use. The 
saturator is connected to the boiler with a 2-inch wroughit-iron 
pipe, on the end of which is a lead arm, or T, pierced with a 
number of holes, to allow the ammonia free exit into the acid con- 
tained in the saturator. The top of this vessel is moveable, with 
the exception of a portion, to which is attached a wooden flue, 
12in. by 12in., which is carried overhead, and connected to the 
flues (already alluded to) in the boiler setting. The saturator is 
provided with a wooden table, 1} ft. by 3 ft. by 6 ft., the bottom of 
which inclines to the saturator, so that the drip (or ‘ pickle,” as it 
is called), coming from the wet sulphate, runs into the saturator. 

After the sulphate has remained on the dripping-table for a few 
hours, it is removed to the bins. These are four in number, and 
each will hold 4 tons. They are lined on the bottom with lead, 
4lbs. to the foot, and each has a false bottom, on which the 
sulphate rests, and from which the drip runs into a gutter, also 
lined with lead. When full, this is emptied into the saturator. 
Above the boiler, on the second storey of the building, is a wooden 
tank, 4 ft. by 4 ft. by 3ft., for mixing the lime. A little below this 
box, and connected to it by a 2-inch pipe, is an iron drum, 4 feet 
both in diameter and length. This drum is connected with the 
steam-boiler of the works by a }-inch pipe screwed into the top. | 

The operation of making sulphate is as follows :—The boiler 1s 
filled to the middle cock with ammoniacal liquor, from tank No. 3, 
by the same pump that supplies the scrubber; and a fire is started 
under it. In about an hour, steam, ammonia, sulphuretted 
hydrogen, and carbonic acid, begin to come over into the satu 
rator, which is half filled with acid and water. The ammonia 1s 
arrested by the acid, and formed into sulphate; while the carbonic 
acid and sulphuretted hydrogen pass through the flues, and are 
burnt under the boiler. During the operation there is no disagree- 
able odour whatever. It takes about 10 hours to distil a charge; 
fresh acid being put into the saturator as it is required. A piece of 
litmus paper held over the steam shows immediately whether any 
ammonia is escaping. About two hours before the end of the 
charge, 100 lbs. of lime are prepared in the lime-box. When well 
mixed, it is run into the drum. Above it steam is then admitted, 
the pressure of which forces it into the boiler, where it is agitated 
by a steam-pipe connected to the works boiler. This pipe lies upon 
the bottom of the boiler, and is perforated for the exit of the 
steam. Any fixed ammonia is broken up by the action of the lime, 
and passes into the saturator. "When the ammonia is all driven off 
(which is indicated by the test-paper), the water is withdrawn, and 
a fresh charge pumped in. While this is in progress, the attendant 
is emptying the saturator of its sulphate, and putting it on the 
dripping-table. ; 

We run off a charge every day, except Sunday; and during the 
winter months, three and sometimes four nights per week. e@ 
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t of sulphate made per ton of coal carbonized is 22}]bs. It 
hes averaged 25 per cent. of ammonia. 

In connection with the sulphate apparatus, we also put up an 
apparatus for the manufacture of aqua ammonia; but have not yet 
it it much. The cost of the whole was 3000 dols. As the aqua 
apparatus cost about half this amount, we may conclude that a very 
emnplete sulphate of ammonia plant dealing with a make of gas of 
150 million cubic feet per annum can be erected for 1500 dols. The 
expense of erecting the ammonia scrubber complete, with all con- 
nections, was 2000 dols.; but the saving of lime through its use 
has been so great that I consider it a sound investment. I find 
that for eight months previous to the erection of the scrubber we 

urified 16,428 cubic feet of gas per bushel of lime, and for eight 
months after its erection we purified 18,303 cubic feet per bushel— 
an increase of 1875 cubic feet per bushel. This represents a saving 


175 dols. per annum. 
— cost af making 1 1b. of sulphate I find to be as follows :— 


amoun 


Labour . 0°45 cents. 
 — ir ee ee ee ee ee 
Acid — ae ae ee: le 
Sundries ae 


Total . - « 1°50 cents. 
Through the extraordinary decline in the price of sulphate, the 
results have not been so satisfactory as we anticipated. Yet we 
have no cause to regret that we erected the works; for we have the 
satisfaction of utilizing a substance which formerly ran to waste, 
and (what is of equal importance) we are enabled to give steady 
employment to one or more additional men. 





After a brief diseussion of the paper, the following communica- 
tion by Mr. Hyde was read :— 

AMMONIA WASHER-SCRUBBERS. 

At our meeting held a year ago, in a paper I read, on the 
“Construction and Management of Gas-Works,” I said, in 
reference to the removal of ammonia from the gas, that ‘“ there 
are anumber of patented methods of performing the work effec- 
tively; but, in the absence of any patent machine, two scrubbers 
30 to 35 feet in height would be found reasonably efficient.” At 
the time scrubbers of about this height were in use at the works of 
the Cleveland Gaslight and Coke Company; but not having made 
any quantitative test, I was unable to give accurate data as to the 
practical efficiency of their working. Recently, however, two very 
careful and accurate tests were made by Professor E. W. Morley, 
Professor of Chemistry in Adelbert College, Cleveland, Ohio, to 
determine the amount of ammonia remaining in the gas after 
passing these scrubbers. 

The method of determination was the passing of a small stream 
of gas through a glass tube containing dilute sulphuric acid, until 
the acid was partly neutralized by the ammonia; and then 
neutralizing the remainder of the acid with cazistic soda. 

The first tests were made on March 29 and 30; passing gas at 
the rate of 4 cubic foot per hour, passing 8°45 cubic feet, and 
obtaining 1°23 grains of anhydrous ammonia, being 0°146 of a 
grain per cubic foot of gas. The second test was made on March 
81 and April 1, 2, and 38, ogee gas at the same rate as in the 
first test, passing 15°14 cubic feet, and obtaining 2°277 grains of 
anhydrous ammonia, being 0°153 grain per cubic foot of gas. 
The average of these two tests is 0°15 grain of anhydrous am- 
monia per cubic foot of gas. Now, assuming 5 cubic feet of gas 
as the product of 1 Ib. of coal, or 11,200 cubic feet the product of 
a ton of coal of 2240 Ibs., then 1680 grains of anhydrous ammonia 
are lost for each ton of coal carbonized, corresponding to 6424 
grains, or 14°7 oz. of sulphate of ammonia. 

I understand that it costs about 14¢. to manufacture 1 lb. of 
sulphate; and that its present value is about 2c. per pound. 
Then the loss is about 1} c. per ton of coal carbonized. 

The scrubbers of which I have spoken cost about 1000 dols. 
each, with connecting pipes and valves, set up and ready for use. 
It costs about 25 dols. per year to clean out the fouled brush, and 
relay the new. It costs about 75 dols. per year to pump up the 
ammonia water from the tar-well to the tank supplying the 
ammonia scrubber. 

There is usually condensed from gas about 15 gallons of ammo- 
niacal liquor per ton of coal carbonized. In addition to this 
amount we use about 20 gallons of fresh water; making a total of 
35 gallons of liquor, of a strength varying from 8 to 10 oz. 





The following discussion then ensued. 

Mr. Tuomas: Mr. Hyde states that he uses brush in his 
scrubbers. The employment of coke or brush in scrubbers has, I 
believe, been almost entirely abandoned in our Eastern gas-works; 
experience going to prove that the most efficient work is done when 
using wooden trays alone. These trays are about 4 or 4} inches 
in depth; the “slats” being } or } inch in thickness, and about 
the same distance apart. The tiers of trays are separated, from 
the bottom of one to the top of the other, by about 9 inches of 
space ; each set being placed at right angles with the one below it. 
This disposition of the trays allows the gas, in its passage through 
the scrubber, to be more thoroughly broken up, and brought more 
immediately in contact with the wetted surface of the trays. One 
great disadvantage attaching to the tower scrubber, as it appears to 
me, is that, in order to do its duty efficiently, it requires to be 
Worked to its maximum capacity. If the vessel be made to pass 
500,000 cubic feet of gas per day, then the quantity passed should 
closely approximate to these figures. On the other hand, my 





experience with the ‘‘ Standard” washer-scrubber has been that 
it makes but slight difference whether you are making 100,000 or 
500,000 cubic feet, if the machine be capable of passing the larger 
quantity; and the work will be as thoroughly done with one 
quantity as the other. In my first use of the “ Standard” 
scrubbers, the gas was taken directly from the hydraulic main by 
the exhausters; and then went into the scrubbers. Under this 
mode of working, the temperature of the gas at the inlet of the 
scrubbers ranged from 110° to 115° Fahr., the passage through 
the vessel reducing the temperature by 10° to 12° Fahr. Some 
four or five months’ trial of this plan did not cause me any 
trouble at all; still I concluded that by experimenting in another 
direction I should be enabled to manufacture a stronger liquor. 
Accordingly I tried the plan of first passing the gas through the 
condensers, and then running it through the scrubbers; with the 
result that the temperature at the inlet was reduced to about an 
average of 82° Fahr. In adopting and using the “ Standard” 
scrubbers, I obtained at the time what I believe was the highest 
price then paid for ammoniacal liquor in this country. I formerly 
received, from parties taking the liquor, 7c. per ton of coal car- 
bonized; but after putting the ‘‘ Standard” scrubber in use, I 
contracted for the sale of the liquor at the rate of 274¢.—an 
increase of 20}c. per ton of coal carbonized. From knowledge 
since gained, I am of opinion that still better profit could be 
obtained by manufacturing the liquor into sulphate. In the first 
use of the scrubbers, I paid close attention to experiments as to 
the quantity of water needed to give the best results; and, 
after repeated trials, finally determined on 1°2 gallons of water 
per 1000 cubic feet of gas manufactured as the proper pro- 
portion, keeping as near as possible to this ratio. The liquor 
in the scrubbers would average from 14 to 160z. in strength ; 
that from the scrubbers, condensers, and hydraulic main (all 
collected together) would average 10}0z. The average quan- 
tity of liquor per ton of coal carbonized was 30 gallons. A 
slight financial comparison showed that the Company received 
within a few cents of 4200 dols. more per annum for the liquor, 
when working with the ‘‘ Standard” scrubber, than when going 
on under the old system. The bills for water supply were also 
considerably reduced, through the fact that water was used only in 
the scrubbers, and not in the washer as had formerly been done. An 
analysis of the gas was made by one of our prominent chemists of 
New York City. He pronounced it as pure and free from objec- 
tionable constituents as any other gas manufactured in the United 
States ; and I am free to say, that, in my opinion, this state of 
affairs was due largely to the use of the ‘“‘ Standard ” scrubbers. 

Mr. Kine intimated that he should like to hear something from 
the Vice-President who, he believed, used a ** Standard ”’ scrubber, 
and also had sulphate works. 

The Vicze-Preswwent (Mr. Lansden): It is not necessary for 
me to take any active part in the discussion, as Mr. Thomas has 
given you what is my experience, although I might add that my 
Company get 28} c. per ton of coal carbonized for the liquor, where 
they only had 10c. before. I find a benefit in the way of purifica- 
tion ; but cannot tell exactly how great the benefit is. My friend 
Mr. Slater, of Providence, has used the ‘* Standard” scrubber 
longer than I have; and I should like to hear a few remarks from 
him in regard thereto. 

Mr. SuatTer: I can confirm what Mr. Thomas has said; his 
results and experience in the matter being quite similar to my own. 
I had one little troublesome occurrence; but this was very easily 
explained. We had been supplying to the scrubbers water which 
was pumped from an artesian well about 400 feet in depth. The 
well water contained more or less limey substances ; and the result 
was that a scale formed between the plates of the vessels. After 
abandoning the use of the well water, and drawing our supply from 
the city’s mains, the scale deposits ceased. 

The Vicr-PrEsIDENT: I may just mention that the same trouble 
occurred to me in my working. After six or eight weeks of using 
well water (subsequent tests showing the water to be strongly 
impregnated with lime) the scrubbers stopped up. I took the 
vessel apart, displaced the discs of two sections, and removed a 
large quantity of scale. Using the water supplied from the city 
water-works proved a complete cure. 

Mr. Tuomas: It is worthy of note that, when trying to get a 
good price for our ammoniacal liquor, a great deal of persistent 
hard work had to be indulged in. The contractors who were 
taking it claimed that they could not afford to pay more than 1l5c. 
per ton of coal carbonized for the greatly increased strength of 
liquor we expected to make through the agency of the “ Standard ” 
scrubber. After listening to these arguments, I came to the con- 
clusion that if we could not get a better figure than this, it would 
be much wiser to work up the liquor ourselves. At the time of 
which I speak it was almost impossible to obtain authentic infor- 
mation in this country relative to the cost of sulphate plant; and 
I accordingly wrote to England for the desired particulars. The 
supposition then was that plant capable of working up the product 
from the carbonization of 80,000 tons of coal per annum would 
cost about 30,000 dols. I think plant of this capacity could now 
be erected in New York City at a cost not exceeding 5000 dols. 
In works carbonizing a much less quantity of coal than that given 
above, smaller ammonia plant (with sufficiently ample storeage 
tanks for the liquor) would be profitable ; inasmuch as the process 
of sulphate manufacture could be carried on intermittently instead 
of continuously. If we could approach our Transatlantic friends 
in the matter of the price they get for sulphate, the liquor ought 
to yield us 50c. or 60c. (instead of 27¢. or 28 c.) per ton of coal, 
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provided we resorted to the practice of working up the residual 
ourselves. It seems to me this is worth thinking over carefully. 

Mr. StaTer: In regard to our receipts from the sales of 
ammoniacal liquor, I would state that previous to putting up the 
‘‘Standard”’ scrubbers we received about 2000 dols. per year. 
Since then (we have used the “‘ Standard” during the last year) we 
have received between 5000 and 6000 dols, for the liquor, owing 
to the increased degree of contained strength. 

The discussion on the subjects mentioned in the two papers was 
continued at great length, and much diversity of opinion was 
shown ; but there was unanimity concerning the fact that intelli- 
gent treatment of the question of the handling and disposal of 
residual products was of vital importance to the American gas 
maker. 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 
(Continued from page 108.) near 

In the various hypotheses which we have been examining m 
connection with the state of vapours, we have assumed a constant 
and equal barometrical pressure of 76 centimétres. M. Regnault 
has remarked that distillation in a vacuum would allow of the 
easy separation of certain liquids which it would be impossible to 
fractionate at ordinary pressures. Let us now examine the effect 
of vacuum and pressure upon the composition of the mixtures of 
vapours which we, as gas managers, are called upon to condense. 
Let us suppose a mixture of equal parts of benzene and rectified 
turpentine, which represent, with tolerable exactitude, a mixture 
of light and heavy coal oils. At the ordinary atmospheric pres- 
sure, this mixture will boil at about 115° C.; at which temperature 
the tension of the benzene is 1975 mm., and that of the turpentine 
303 mm. The ratio of the tensions (which will also be that of the 
quantities of vapours) is, therefore, as 1975 : 8083 =6°5. If the 
pressure is so lowered as to cause the mixture to boil at 50° C., 
the tension of the benzene will be 271. mm., and that of the turpen- 
tine 2°77 mm. ‘The ratio will then be as 271:2°7=100. The 
quantity of vapour of turpentine will, therefore, be extremely small 
in the second case for an equivalent volume of the mixture. If, 
on the other hand, the pressure were so raised that the mixture 
did not enter into a state of ebullition until it had reached 150° C., 
the tension of the benzene would be 4830 mm., and that of 
the turpentine 775 mm.; the ratio of the tensions being as 
4330 : 775 = 5°5. The quantity of turpentine vapour would, there- 
fore, be very considerable. It is true that such diversity as is 
here shown never occurs in practice in gas manufacture ; and it is 
now cited merely with the desire to demonstrate the importance. 
of the subject of pressure. If this diversity is brought within 
’ practical limits, the results are still very appreciable. Thus, by 
adding to the atmospheric pressure a supplementary pressure of 
52 centimétres of water (which corresponds to about 4c. of 
mercury), we have a total pressure of 800 mm.; and the mixture 
would boil at 117° C. At this temperature the tension of the 
benzene is 2079 mm., and that of the turpentine 321. The ratio 
of the vapours would, therefore, be as 2079 : 821 = 6°4, instead of 
6°5 at the ordinary pressure. If, on the other hand, condensation 
is effected under a vacuum of 1°04 métres of water, or 8 centi- 
métres of mercury, the total pressure will be 68 c. of mercury, and 
the boiling point of the mixture 111°C. At this temperature the 
tension of the benzene is 1767 mm., and that of the turpentine 
266 mm. The ratio of the vapours: would, therefore, be as 
1767 : 266 = 7°6. Thus the quantities of heavy oils will be so 
much the more abundant in illuminating gas, the greater the pres- 
sure under which condensation has been effected. Vacuum is 
consequently a powerful auxiliary to saturation by the light oils ; 
and, therefore, the exhausters in gas-works should be placed after 
the condensers. 

Let us now see what quantity of heat we have to get rid of in 
order to effect the condensation of the gaseous current coming from 
the retorts. M. Arson gives the following as the average per- 
centage yield per 100 kilos. of coal at the works of the Paris Gas 
Company :— 


Coke . 71 kilos. 
ee oe ass. « 4 ote ree 15 |», 
Semmtiane Bator Se lee BeOS Ak a MB, 
Tar a 5 


At the temperature of 400° C. the volatile products of 100 kilos. 
of coal have the following heat-values :— 


Water ad ee ae eee 
te 5. Migt GAY Dk MG ied Uskoener? tee Os 1,560 * 
Gas 4,383, 


i 12,121 calories. 

These figures show that half the heat absorbed by the volatile 
matters issuing from the retorts is contained in the aqueous vapour ; 
and, therefore, it will only be after the condensation of this vapour 
that the greatest liberation of heat will take place. 

The preceding observations upon the temperatures of condensa- 
tion of the mixtures of vapours show, in the first place, that the 
solid and liquid deposits of the volatile products of coal should only 
begin to make their appearance at temperatures tolerably far 
removed from their boiling points, and probably at about 150° C.; 
secondly, that the only carburetted vapours which we can hope to 
hold in direct suspension in gas are those of which the liquids, as 
a rule, enter into a state of ebullition below 110° C., and at about 
90° C., in presence of aqueous vapour. It will therefore be at this 
temperature that the elimination en bloc of those carburets which 





are not essential constituents of illuminating gas should be effectgj. 
and at some point above it that the successive and fractionated ggy’ 
densation of the gaseous current becomes indispensable. 

We have now before us sufficient data to enable us to estimatg 
the value of the various methods of condensation in use, As the 
elimination of the different condensable products should take plag 
slowly and progressively, with lowering of temperature, we shoul 
begin by rejecting (at least as general condensers) all appliancg 
constructed upon the principle of impingement or shock, as the 
act indifferently upon all liquids. The first condensation (especial} 
that which takes place at a temperature above 90° C.) should hy 
effected by causing the gas to come in contact with cooling surfacg 
of large area, in order to allow the vesicles of the heavy hyd. 
carbons to deposit. The arrangement suggested by M. Cada, jn 
the paper already referred to, appears to be very suitable for the 
purpose, with certain modifications of the ascension-pipes anj 
hydraulic main, so as to allow of the gases preserving a temperatur, 
of at least 90° C. Condensation at temperatures below 90° ¢ 
should, as already pointed out, be conducted as slowly and pro. 
gressively as possible. It is therefore indispensable that we shoul 
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be able to regulate the temperature of the cooling surfaces; anj 7 
all atmospheric condensers (which are somewhat uncertain jy | 


action) should be abandoned. ‘The St. John apparatus, placed afte 
the hydraulic, or still better after a hot condenser at a temperatury 


~ = 


of 90° C. or thereabouts, fulfils very well the condition§ indicate] © 


by theory. It fractionates the condensation very completely, anj | 


eliminates the condensed liquids-as they are produced. 
appliance as this is indispensable in gas-works. 
Réswmeé. 
In the two preceding chapters we have seen that, by the processes 
of distillation in general use, only a portion of the volatile products 


Some such 


of the coal are utilized ; and that the want of conductibility of this | 


body necessitates the employment of extremely high temperatures, 
in order to overcome the resistance offered by the coal to the pro. 
pegation of heat. We have alse seen that heat acts upon the 
a 


oath 


ydrocarbons. of the successive decompositions, setting free the | 


hydrogen, while the carbon becomes more and more condensed; 
and that it is favourable to successive polymerizations—that is, the 
constitution of bodies of which the percentage composition remains 
the same, but the condensation of which goes on increasing. When 
heat acts in this way in the presence of free hydrogen, or better 
still of nascent hydrogen, opposite phenomena—viz., the hydr. 
genation of the carburets, and the partial reconstitution of the 
dissociated products—come into existence. As the decomposition 
of the hydrocarbons by heat is always attended with the liberation 
of hydrogen, it follows that the two orders of phenomena cannot 
go on one without the other ; and that, in short, every hydrocarbon 
subjected to this action produces a certain mixture, according to 
the time occupied by the reaction, to the temperature at which it 
takes place, and (in a secondary sense) to the influence of speed 
and pressure, which have already been examined. 

We are here very far from the reactions we are accustomed to 
meet with in chemistry; and the laws which govern the consti- 
tution of the hydrocarbons appear to belong rather to the domain 
of physics and mechanics than to chemical phenomena as generally 
understood. It is only by the application of the principles of the 
mechanical theory of heat to thermo-chemistry that we are able to 
obtain a definite explanation of these reactions. In the formation 
of certain hydrocarbons heat is liberated; thus— 


Protocarburetted hydrogen (C2Hs4) +185 
Hyduret of propylene aii ik. + 45 
Se Gt So Se hee tt 5 ge Lee + 54 
In the formation of other hydrocarbons heat is absorbed ; thus— 
Ethylene . ce ae ek a. ee ie — 154 
Se SE Se ar erg se tee egg 
Propylene . Js Aen BS AS Ge hie 
a al tea Ts, twp eo-+ on Sehce le he oe ee 
ne ll a a a en 
Anthracene —115°0 


It may be easily perceived that at a low temperature there can | 
be formed compounds which give up heat, or consume but a 5 
quantity of it; and that the ethylene series—so useful in furnishing 
illuminating power, but absorbing a great quantity of heat—cannot 
form, except with very quick distillations and a considerable excess 
of caloric. Given certain conditions, we are able to fix the consti 
tution of the mixture that will follow from the action of heat upon 
the carburets. * 

We have further seen that gas obtains its illuminating power 
from the carburetted vapours held in suspension in it, and that 
these vapours have, for equal weights, different values according to 
the mode of grouping under which the carbon is found therell- 
This fact is due to the greater resistance offered to decomposition 
by the carburets formed with absorption of heat. Taken collec- 
tively, these vapours are of very great importance in the manufac- 
ture of gas; and the conditions established by practice as being 
most favourable to their formation have been examined. We have 
been also led to admit that the distillation of coals in ordina'y 
horizontal retorts could be improvéd by changes in the division 0 
the raw material, and especially by adopting some means of facil- 
tating the circulation of heat, and the liberation of the volatile 
compounds. In this direction some interesting practical expel 
ments have still to be made. It has likewise been shown that, 
borrowing the very happy expression of M. Servier, ‘‘ to condense 
is not to make cold;’’ and that, by means of very simple arrange 
ments, the illuminating power of coal gas might be increased by at 
least one-fourth, or even by one-third. It has been objected by 
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some that it is not to the interest of gas companies to increase the 
illuminating power. ‘This, in my opinion, is a great mistake. 
Raising the. illuminating power of gas by one-third, or reducing 
the price in the same proportion, leads, to my mind, to similar 
results; With this advantage in the former case, that with a smaller 

uantity of gas passing the burners, the apartments lighted would 
at become so hot, and gas companies would thus be able, without 
increasing their capital, to augment their productive power to the 
ent above named. When examined from this point of view, the 
question of condensation becomes a very important one ; and the 
small expense that would be incurred in the fitting up of fraction- 
ating condensers sinks into insignificance in comparison with the 


results obtained.* 


THE HEAT OF COMBUSTION OF COAL. 

The Franklin Institute of Philadelphia (U.S.A.) have recently 
had presented to them by Chief Engineer Isherwood, of the United 
States Navy, an interesting communication dealing with the present 
state of knowledge as to the heat of combustion of coal. 

The author remarks that the experiments of Dulong, Favre, 
Silbermann, Andrews, and- other distinguished scientists, have 
determined the heats of combustion of solid carbon and sulphur, 
and of hydrogen, olefiant, and marsh gases, within very close 
limits ; theexperimental discrepancies being quite inconsiderable. 
Now the combustible portion of coal is composed of these sub- 
stances; and did they exist in it in their respective solid and 
gaseous states, there could be no question that the heat of com- 
bustion of coal, as a whole, would be the aggregate of the heats of 
combustion thus determined of its constituents multiplied by their 
relative weights. But the hydrogen, olefiant, and marsh gases 
exist in the coal in the solid state; and as they gasify at lower 
temperatures than their temperatures of ignition, they are, when 
the coal is subjected to heat, first gasified and afterwards burnt. 
Now, as some heat is evidently converted into the work of this 
gasification, the heat of combustion of the coal, as a whole—com- 
posed of the aggregate of the heats of combustion of its constituents 
determined for their respective solid and gaseous states—must be 
less by that much. The problem then is to ascertain what portion 
of the heat of combustion of the coal as above determined, is 
expended in gasifying its volatile constituents; the remaining 
portion being its proper heat of combustion—i.e., the heat available 
for external uses. I am not aware that any direct attempt has 
ever been made in this direction to solve the problem. 

That the heat required to gasify the volatile constituents of coal 
is small, is evident from an examination of the results of the 
process of manufacturing illuminating gas. For example: Ordinary 
dry bituminous coal, when retorted for this purpose, leaves about 
63 per cent. of its weight as dry coke, which (sponge-like) rapidly 
absorbs a considerable amount of moisture from the air. This 
coke has a much less calorific effect than an equal weight of the 
coal from which it was derived—owing to its greater percentage of 
ash, and less percentage of hydrogen ; so that the 63 per cent. of 
coke has not more than 60 per cent. of the caiorific power of the 
coal from which it was made. Of this coke, about three-eighths 
are consumed in volatilizing the gas from the coal, which makes 
the gasification cost commercially (3 of 60=) 224 per cent. of the 
heat of the coal. Now the temperature of the gases of combustion, 
which in the furnace is about 2000° Fahr., is certainly not less 
than 1700° after passing the retorts ; leaving only 300° expended in 
gasification, or 15 per cent. of the heat in the furnace. Hence, 
of the heat of 224 per cent. of the coal, only 15 per cent. is con- 
verted into the work of gasification ; so that the latter is equivalent 
to (224 x 0°15 =) 33 per cent. of the heat of combustion of the 
coal. For different kinds of coal and different conditions of 
furnace, these figures will, of course, require corresponding modifi- 
cation; but they are probably nearly correct for the average of 
practice. Supposing them to be accurate for any given dry coal, 
then the heat of combustion of the coal can be calculated from 
the known percentage of its combustible constituents, and from 
their known respective heats of combustion. It will be the aggre- 
gate less 33 per cent. of the sum of the products of these weights 
by these heats. 

The celebrated chemists Dulong and Petit found that, in the 
case of the combustion of cellulose, the heat obtained was only 
equal to what was due to the solid carbon constituent alone. The 
remaining constituents being hydrogen and oxygen, in the pro- 
portion in which they exist in water, it was assumed that these 
substances did exist as water in cellulose (the latter being chemi- 
cally a hydrate of carbon; and that exactly the same quantity of 
heat was absorbed by their decomposition as was obtained by their 
recombination. On this hypothesis these chemists based their well 
known formula that, in the combustion of dry vegetable matter (in 
which hydrogen is always somewhat in excess of what is required 
to form water with the oxygen), the heat evolved is that due to 
the carbon constituent and to whatever hydrogen may be in excess 
after saturating the oxygen constituent. This excess of hydrogen 
18 very small in the case of wood; averaging about 0°7 of 1 per 
cent. of the wood. There is no reason for applying this formula to 
coal, even if it be of vegetable origin; for in that case it has 
been so changed, chemically and physically, by time, heat, pres- 
sure, and its surroundings, that what may have been true of the 
Wood cannot be properly predicted of the coal. Nevertheless, th 
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j * The 7 portion of this mémoire was, as already stated in the 

att, presented to the Société Technique at their recent meeting in 

aris; but it will probably not be made public until the issue of the 
lety's Transactions.—Ep. J. G. L. 





formula of Dulong does give very close approximations to the 
total heat of coal, but this is probably owing to the facts: 

1. That the heat of gasification of the volatile constituents of the 

coal is very small; and 

2. That the weight of the hydrogen constituent of the coal 

required to saturate the oxygen constituent is also very 
small. 

For example, supposing that the hydrogen constituent of bitu- 
minous coal is 5 per cent. and the oxygen constituent 8 per cent., 
then the latter would be saturated by 1 per cent. of the hydrogen, 
leaving 4 per cent. to be utilized for heat. Now 1 per cent. of 
the hydrogen thus withdrawn is equivalent to from 8 to 4 per 
cent. of the heat of combustion of the coal calculated from the 
total heats of its constituents. But we have already seen that the 
heat required to gasify the volatile constituents of the coal is also 
from 3 to 4 per cent. of the heat of combustion of the coal calculated 
from the heats of combustion of its constituents, and their propor- 
tion by weight in the coal. The coincidence is doubtless purely 
accidental, and does not prove Dulong’s law. 

It is impossible to conceive that the heat of combustion of coal 
can be greater than what is due to the sum of the heats of combus- 
tion of its constituents multiplied by their proportional weights, 
less the heat absorbed by the gasification of the volatile constituents. 
After the gasification has taken place, the heats of combustion of 
the gases so formed can only be the same as those of the same 
gases formed in any other manner ; and the heat of combustion of 
the remaining solid carbon must be the same as if it was derived 
in any other manner. 

The subject was in this uncertain state when Messrs. Scheurer- 
Kestner and Meunier-Dolfus made their celebrated calorimetrical 
experiments at Thann, in Germany, on the heats of combustion of 
the Alsatian and other coals, for the Industrial Society of Mul- 
house, in Alsace, Germany; and their results, together with a 
complete description of their apparatus and methods, were 
published in its well known bulletins. These experiments have 
a great reputation, and were made by an improved Favre and 
Silbermann calorimeter, with all the corrections and accuracy that 
the researches of modern science could furnish. The calorimeter 
employed was tested against that of Favre and Silbermann, by 
ascertaining with it the heat of combustion of dry charcoal. The 
Scheurer-Kestner apparatus gave for that heat 8100 calories, while 
the Favre apparatus gave 8080 calories. 

From these experiments the startling facts were announced that 
the heat of combustion of the coals not only exceeded what was due 
to the formula of Dulong, but that it exceeded considerably 
the heat of combustion obtained by multiplying the relative 
weights of the elementary constituents of the coal by their respec- 
tive heats of combustion and adding the products together. In other 
words, the heat of combustion of the coal exceeded the aggregate 
heat of combustion of its constituents considered as solid carbon 
and gaseous hydrogen, and exceeded it on an average by about 4 
per cent. If the comparison be made with the heat of combustion 
due to Dulong’s formula, then Scheurer-Kestner’s determinations 
exceed it on an average about 9 per cent. 

In the calorimetrical experiments of Favre and Silbermann on 
organic substances, the heat of combustion was always found to be 
less than what was due to that of the constituent carbon and 
hydrogen. In the single inorganic substance of the bisulphide of 
carbon, the reverse effect was found, and was left unexplained. 
Berthelot afterwards suggesting that the combination of the sulphur 
and carbon to form the bisulphide had been attended with absorp- 
tion of heat, which heat was set free on the decomposition of the 
substance by combustion. It is remarkable in this connection that, 
in some calorimetrical experiments on the heat of combustion of 
three Russian coals, made by Scheurer-Kestner after his experi- 
ments with the Alsatian coals, the heat of combustion as found by 
him averaged 2% per cent. less than the heat due to the constituent 
carbon and hydrogen taken at their full values. These experi- 
mental heats averaged almost exactly the heats due to Dulong’s 
formula. 

The results of the calorimetrical experiments made by Scheurer- 
Kestner and -Meunier-Dolfus on the heat of combustion of the 
Alsatian coals, were never accepted by the British scientists, not- 
withstanding that no error was pointed out either in the apparatus 
or the -method employed. Nor could the writer ever accept them, 
although he bestowed the closest scrutiny and study upon them. 
He was, therefore, obliged to defer them until other experiments 
might be made that would either confirm or overthrow them. 
Experiments of this kind, it appears, have been in progress for 
several years in Munich, Germany, and with results which, though 
opposed to those of Scheurer-Kestner, are conformable to the 
general laws of chemistry and to common experience. 

As much as is yet known of these later experiments will be 
found in the following note by M. Vincotte, which I translate 
from ‘‘ The Proceedings of the Seventh Congress of the Engineers- 
in-Chief of the Associations of the Proprietors of Steam Apparatus,” 
held at Bordeaux, in 1882.” 

The subject is one of much importance to manufactures and 
commerce ; and I have written this communication largely in the 
hope that the facts may be useful in inducing our Government, in 
consideration of the enormous quantities of coal consumed in this 
country in the industrial arts, to direct that a Commission of pro- 
perly qualified scientists be appointed to make, together with an 
ultimate analysis of the coals and of their volatile parts, an 








* We shall next week publish a portion of this translation.—Ep. J. G. L. 
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exhaustive set of experiments on the heat of combustion of the 
different coals we produce, and on those of the more important 
foreign coals with which our own must commercially compete in 
the near future. Rightly interpreted, these heats of combustion 
give the relative calorific powers of the coals, and, of course, their 
respective commercial values. 





THE USE OF SAWDUST IN GAS MANUFACTURE. 

Mr. George Walker contributes to the American Gaslight 
Journal some further explanation of the mode of manufacturing 
gas from sawdust as pursued at Deseronto, Ontario, and a criticism 
of which (as published by our American contemporary) appeared 
in our issue of the 1st inst. (p. 22), written by Mr. J. E. Bicknell, 
of Cleveland, Ohio. Mr. Walker writes as follows :— 


Mr. Bicknell seems to labour under a misapprehension regarding 
the working of my apparatus for manufacturing gas from sawdust. 
He states that the Archimedean screw “ does not carry into effect 
the principle which the inventor evidently had in mind—viz., the 
bringing of every particle of wood, in the finely-divided state of 
sawdust, into immediate contact with a certain heat sufficiently 
high to instantly carbonize it and drive off all the volatile matter, 
and then quickly remove the resultant carbon, or charcoal, which, 
being a non-conductor of heat, would, if allowed to accumulate, 
greatly retard further carbonization. As before intimated, the screw 
only partially accomplishes this, because it is obvious that, as 
the screw revolves, it carries forward a layer of sawdust from 5 
to 6 inches deep (depending upon the size of the retort), which is, 
as it were, wound round the screw. The same particles always 
remaining upon the outside, and in contact with the surface of the 
retort, and consequently becoming quickly charred, serve only to 
retard the carbonization of the interior.” 

Now, as a matter of fact, the working of the screw conveyer in 
the retorts used by me for the conversion of sawdust into gas is 
not at all like the description given by Mr. Bicknell. In the first 
place, the retorts are 12 inches in diameter; and the hub of the 
conveyer-flights is 6 inches in diameter. Consequently, even if the 
retorts were filled with sawdust, the layer of it contained between 
the shaft and the interior surface of the vessels could never exceed 
8 inches in thickness. In reality, owing to the sawdust being fed 
slowly into the retorts in small successive portions, and the motion 
of the conveyer itself being slow (only about one revolution per 
minute), what actually happens is that a layer of sawdust not 
exceeding 1 inch in thickness is gradually pushed along the bottom 
of the retort, in front of the conveyer-flight, while at the same 
time the friction of the flight against the sawdust causes the 
particles to revolve upon one another, and they are thus brought 
into contact with the heated surface of the retort and carbonized. 
In no sense is the sawdust wound around the screw. The only 
way in which this could be effected would be by keeping the retort 
continually filled with the sawdust material, and running the con- 
veyer at a high rate of speed. 

Mr. Bicknell, according to the description of his method, is 
working on an entirely different and distinct line from the practice 
followed byme. He produces, from the distillation of the material 
common to us both, a gas of feeble illuminating power, enriching 
it by admixture with oil gas. On the contrary, what I have 
attempted (making here the claim that I have accomplished the 
object sought for) is the manufacture of a sawdust gas that pos- 
sesses in itself enough illuminating power for all practical purposes, 
which sufficiency of light-giving quality is obtained without the 
addition of any enriching material. Simultaneously with this gas 
production I obtain a quantity of residual products—such as acetic 
acid, methylic alcohol, tar, &c.—the commercial value of which 
—_ be entirely negatived by the admixture of petroleum in any 
orm. 

When the carbonization of sawdust was first attempted here at 
Deseronto, an apparatus quite similar to that described by Mr. 
Bicknell was tried. It was speedily found that it would be im- 
practicable to use any extended flat surface of cast iron in situations 
exposing it to high temperatures; for, however well the iron might 
be: protected by fire-brick or tiles, it was sure to warp and crack in 
a very short period of time, thus ending its usefulness. On account 
of these defects this system was abandoned, and cylindrical retorts 
substituted. The latter have answered the purpose very well. It 
is now proposed to effect a still further improvement, by using 
D-shaped retorts; and at the same time, in some instances, to 
substitute fire-clay for iron. 

In connection with this subject it may be interesting to some of 
your readers to know that, in the purification of this sawdust gas, 
I employ a system of wet lime purifiers. These purifiers are three 
in number, arranged on different levels, and connected to one 
another by a series of pipes and valves for gas and milk of lime; 
the latter being supplied to the boxes from a reservoir standing 
above the highest purifier. The inlet and the outlet pipes are so 
arranged that the gas first enters into the lowest series, and, after 
filtering through the milk of lime contained in all three, is passed 
from the uppermost one, containing fresh lime, into the holder. 
The saturated lime from the lowest of the series is discharged into 
a receiving tank or reservoir, where, in a few hours, the carbonate 
of lime is precipitated, and the clear water remaining above is run 
off through a cock, the remaining solid contents being dug out 
with shovels, and carted away by the farmers, who use it as a fer- 
tilizer. The lime saturated with carbonic acid has but little odour 
when compared with the lime saturated from the purifiers of coal 
gas-works, and is only a trifle discoloured. This method of puri- 





fication requires very little labour; the mixing of the lime ay 
water, and pumping it into the reservoir from which it is delivery 
into 'the purifiers, being all performed by machinery. The quanj 
of lime used for a given percentage of carbonic acid is less than ¢ 
the case of dry lime purifiers; and the first cost, for purifiers 
equal capacities, is much less. 





Correspondence, 
[We are not responsible for the opinions expressed by Correspondeny, 


THE RULES OF THE GAS INSTITUTE. 








Srr,—I am much obliged to my friend Mr. M‘Gilchrist for his sai. jnvar 
ment of facts relating to the early history of the Scottish Associatigy. 
but if he will be so good as to refer again to my letter in the Jouryu, fy any ¢ 
the 1st inst. he should discover that he has entirely misunderstood p, of pl 
reference. So far from ignoring the claim of his Association to prey. sepa 
dence over The Gas Institute, I expressly mentioned the fact for th, * 
purpose of my argument. : 
Birmingham, July 16, 1884. Cuantes Hon, pons 
the | 
UTILIZING THE WASTE HEAT OF RETORT FURNACES, des! 
Smr,—My attention has been drawn to a “ Note’ in the Jovrnar fy tinu 
the 8th inst., relative to a Mr. W. H. Radford, who is stated to hay on 
patented ‘a method of utilizing the waste heat of direct-acting gas-retoy se 
furnaces.”’ Allow me to say that this plan has for a number of yay a 
been successfully carried out by me, both at large and small gas-works, any 
With a limited quantity of the waste heat from the retort furnaces,| larg 
have produced. sufficient steam not only for driving the whole of th: tiot 
machinery required on the gas-works, but have also applied it for driving of 1 
pumping machinery for the purpose of supplying large works with water, fac 
I have likewise designed gas-works where, in addition to the foregoing of | 
uses, provision has been made to work up, by means of the steam thy ~ 
produced, the residuals of gas manufactories.. I have further recom. a 
mended that gas companies should either dispose of the remainder of mi 
the waste heat (not required for the objects named above) for any othe ext 
purpose to which such heat may be usefully applied ; and have suggested dis 
that a portion of it might, with considerable advantage, be used for pro. or 
ducing steam or hot water for public baths and washhouses. Thus ga; as 
companies might not only confer a great boon on the poor of their dis. dr 
tricts, but reap a profit by the adoption of my plan of utilizing their es 
waste heat. pes 
The plan is so arranged that the heat contained in the steam, after it th 
has done its duty as a motive force, is utilized in raising the temperature by 


of water nearly to the boiling point ; a portion of the water being usel 
for feeding the steam-boilers, and the remainder applied to any useful 
purpose. So perfectly is this application carried out, and so thoroughly 
is the waste heat under control, that it frequently occurs that the speed 
of the steam-engines is regulated by the dampers admitting the waste 
heat through the boilers and flues. By adopting this plan, gas com. 
panies will not only save the expense of fuel, but also that of stoking the 
boilers, besides the cost of the necessary tools required for the purpose. 

I have on former occasions drawn attention to this matter; and the 
late Sir W. Siemens offered to include, in a patent he was at the time 
securing for the improvement of his regenerative furnace, my suggestion 
relative to the subject. But as I had for some time previously employed 
the plan in several gas-works, it was considered that it could not pr- 
perly be patented. 

I shall be happy to show to any one the plans of the system to which 
I have referred. 

5, Little Smith Street, Westminster, 

July 12, 1884. 





A. Upwarp. 





Mr. Vaton on Gaskous Frrinc.—With reference to this maiter, and 
after duly noting Mr. G. E. Stevenson’s letter in the last issue of the 
JournAL, Mr. Valon desires us to state that he intends to contribute to 
our columns, as early as possible, an article setting forth the principles 
upon which his opinions and statements are based. ‘These are of 4 
general nature that cannot satisfactorily be expounded in the course of 
correspondence starting from one particular point. For the present Mr. 
Valon desires it to be understood that he has not confounded bulk and 
weight, as supposed by Mr. Stevenson; and Mr. Valon also wishes to 
state that it will be seen, in the course of the explanation, that his views 
we _ oo upon the correctness of one or another calculation. 
-—Ep. J. G. L. 












Hegister of Patents. 


MANUFACTURE OF AMMONIA AND Hyprocarpon GasEs.—Lake, W. R.; com- 
municated from Fogarty, T. B., of Brooklyn, U.S.A. No. 5361; 
Nov. 13, 1883. 

- This itivention relates to the production of ammonia and the manu- 
facture of gas; and comprises improvements in the process described in 
patent No. 978 of 1882. 

The chief object of the present invention is the production, upon a large 
scale, of ammonia from atmospheric nitrogen, ty a cheap and simple 
process; and its novelty mainly consists in converting the atmospheric 
nitrogen, discharged with the hydrocarbon gases and other products 0 
furnace combustion, into ammoniacal gas, removing the ammonia from 
the gases, and then passing the remaining nitrogenous gas, deprived of 
carbonic oxide and carbonic acid, into retorts containing bituminous coal, 
mixed with alkaline earths, while undergoing the process of destructivé 
distillation for the generation of illuminating and heating gas. : 

The several parts making up the complete process, and the order in 
which they are preferably employed, may be described as follows:—1l. The 
manufacture of a cheap, nitrogenous, non-illuminant heating gas. 2. The 
superheating, in a suitably constructed apparatus, of the nitrogenous 89% 
thereby removing any undecomposed steam therefrom, or removing suc 
steam by condensing it previous to superheating the gas. 3. The intro- 
duction of the superheated gas, so freed from steam or moisture, into & 
furnace, cupola, or retort, wherein it is met by a falling shower of @ 
mixture of carbon and alkali reduced to a finely divided state. The 
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s thus raised to the high temperature of the gas itself; the 
herein being caused to combine with the carbon and alkali, and 
with cyanogen or derivatives therecf. 4. The decomposition 
of the cyanogen, its compounds or derivatives, by means of steam; 

reby ammoniacal and non-illuminating combustible gases. 
5, The separation first of the ammonia from the gases, and then the 

“srbonic oxide therefrom, and also any carbonic acid that may be generated, 
a afterwards passing the remaining nitrogenous gas (consisting mainly of 
hydrogen and some free nitrogen) into retorts containing bituminous coal, 

y' ropriately mixed with alkali or alkaline earth, undergoing destructive 
ietillation ; the result being large additional volumes of ammoniacal and 
other gases. 6. The treatment of the coke produced in the | 9 somes of dis- 
tillation, with water in a close chamber, for the purpose of decomposin 
the cyanides and other compounds of cyanogen therein contained, an 
thereby obtaining a further additional yield of ammonia. 7. Mixing 
ammonia thus generated, and the combustible gases and steam which are 
invariably produced with it, with the volumes of illuminating and other 

escaping from the retorts, and subjecting this mixture of gases to 
any of thea proved processes of condensation, scrubbing, and other means 
of purification usua ly adopted, whereby the ammonia is collected and 
separated from the coal gas proper, and may be treated in any approved 
manner to obtain it in solid form. 

It is evident, says the patentee, that although the first four sub-processes 
constitute a complete process of making ammoniacal and non-illuminant 
combustible gases, and may be used as an independent process by stopping 
the operation at this point and recovering the ammonia in solid form, if 
desired, by any approved method ; yet, as preliminary steps in one con- 
tinuous process, they furnish ammoniacal and non-illuminant combustible 
gases, W ich, when treated as above described, furnish a nitrogenous gas 
which can bé as readily combined with bituminous coal and alkali in pro- 
cess of destructive distillation for the production of illuminating gas, 
where desired, as can atmospheric air or any nitrogenous gas derived froth 
any source, with the greater advantage, however, of thereby generating 
largely increased volumes of coal gas, and at the same time a large addi- 
tional volume of ammonia, as hereafter fully explained. For the purpose 
of making more clearly understood the precise manner in which the manu- 
facture of ammonia may be advantageously combined with the production 
of illuminating gas through the destructive distillation of bituminous coal, 
it is necessary to advert to some conditions of the coal gas manufacture 
which have not hitherto met with the attention to which their importance 
entitles them. In the manufacture of coal gas, as usually conducted, bitu- 
minous coal is charged into retorts set in furnaces, and heated by an 
external fire to a high temperature—thus subjecting the coal to destructive 
distillation ; the products of such distillation being illuminating gas (more 
or less contaminated by impurities) ammoniacal liquor, and tar. As soon 
as the process of distillation is completed, the incandescent coke is with- 
drawn from the retorts; and the portion of it which is not required for 
immediate use as fuel is cooled or quenched in the open air by means of 
water, and thrown aside until needed for use as fuel. It has been 
ascertained, however, from chemical examinations of this coke, and of 
the gases that are evolved from it during the process of being cooled 
by water, as described, that it contains large quantities of cyanides, 
and that the escaping vapours and gases are highly charged with 
ammonia, which is capable of being collected and utilized as a bye-product. 
It is also well established that the ammonia produced by the destructive 
distillation of bituminous coal, and also that obtained during the cooling 
process from the cyanides in the coke, is not originally contained in the 
coal itself, but only the elements required for its production ; and that it 
is by the combination of these elements within the retorts that the 
ammonia and other products of cyanogen which are obtained are formed. 
It is likewise known that the illuminating power cf coal gas is mainly due 
to the rich hydrocarbon vapours which are evolved from the coal during 
the earlier periods of distillation; and that a large percentage of these 
vapous becomes condensed or converted into tar, in consequence of the 
gases which are being evolved not containing non-illuminant gases (such 
as hydrogen and light carburetted hydrogen) sufficient to dissolve and 
retain in suspension the large volume of rich illuminating vapours evolved 
at this period of the distillation. A great loss of rich illuminating material 
thus takes place, owing to the want of asuitable diluent capable of absorb- 
ing and retaining them in suspension. For these reasons, in localities 
where there are gas-works, it is of great advantage to combine the manu- 
facture of ammonia from atmospheric nitrogen with that of coal gas ; for 
thereby not only may the yield of ammonia be enormously increased, but 
at the same time a still greater increase of rich illuminating gas is pro- 
duced. This is so because the large volumes of non-illuminant gases 
generated in the preliminary ammonia process, if introduced into the coal- 
gas retorts at a suitable period of the distillation and in proper quantity, 
furnish exactly what is needed at the time—an excellent diluent capable 
of absorbing and retaining in solution the rich hydrocarbon vapours which 
would otherwise go to form tar. At the same time, containing as they do 
a very large percentage of nitrogen, they furnish material which, uniting 
with the carbon and alkali in the retorts, produces cyanogen and cyanides 
readily convertible into ammonia, While, therefore, for the purposes of 
this invention, it is not essential to have recourse to the non-illuminant 
gas produced in the preliminary ammonia process (for any generator gas 
free from steam, and sufficiently free from carbonic oxide and carbonic 
acid, may be used), yet the non-illuminant gases produced in the pre- 
liminary ammonia process, suitably purified as described, will be found 
much superior to ordinary generator gas for the purpose of a diluent, on 
account of the percentage of nitrogen therein having been largely reduced 
by the preliminary ammonia process. The coke remaining in the retorts 
at the end of the distillation will contain a large percentage of alkaline 
cyanides which may be converted intoammonia. For this purpose, instead 
of withdrawing it from the retorts, and cooling or quenching it with water 
in the open air (as is commonly done), immediately after withdrawing it 
from the retorts it is introduced into a suitably constructed vessel or 
chamber, or series of chambers, wherein it is cooled or quenched by means 
of steam, or preferably by throwing upon it a regulated jet or spray ot 
water. There isan objection to the use of steam for quenching the cyanized 
coke; because, to be effective, it must necessarily be introduced at the 
bottom of the chamber. If this be done, the ammonia produced will be 
forced to pass upward through the superincumbent mass of incandescent 
coke, and will be thereby decomposed ; whereas by using, instead of steam, 
& jet or spray of water, thrown upon the top of the mass of incandescent 
coke, it is cooled from the top downward, so that the ammonia produced 
Will always ascend through a medium having a temperature lower than 
that at which it was formed, and will therefore be in no danger of being 
destroyed, as would happen if steam were used. The coke produced in the 
ordinary process of ma ing coal gas may be advantageously treated with 
steam, or (preferably) a jet of water in close chambers, as just stated, with 
the result of producing an increased yield of ammonia through the decom- 
Position of the contained cyanides, as above described. It is, however, at 
all times advantageous to further increase the yield of ammonia by supply- 
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Gas Reon EnoinEs.—Mills, E. C., of Manchester. No. 5721; Dec. 12, 
1 


This invention relates principally to an invention patented in 1879 
(No. 5052) by the present inventor, in conjunction with H. Haley; but 
parts of it are applicable to gas-engines not so constructed. 
Instead of a slide-valve, a seated valve is used to control the admission 
of the charge ; the valve opening inwards so that the force of the explosion 
tends to close it. This valve is acted upon by a lever, upon which is a 
cam. This keeps the valve closed except at the times when the cylinder 
is to be charged; when a depression in the cam permits the valve to open. 
A locking arrangement is connected with the governor so that, at the 
required times, the opening of the valve and (as a consequence) the 
explosion of a charge may be prevented. To stop the supply from the 
ump to the reservoir there is a release valve, on which are seated a num- 
r of small valves. These act as the outlet valves from the pump, and 
open against cushions. 
To ignite the charge a thimble is employed, preferably made of platinum, 
which projects into a small chamber or ignition box, communicating 
through a valve with the explosion chamber in the cylinder or with a 
passage leading thereto. Outside the ignition box, and projecting into 
the thimble, is a nozzle or burner fed with compressed mixed gases. To 
actuate the valve which controls the admission of the explosive mixture 
to the ignition box, a cam is fixed on the same shaft as the main admission 
cam ; and it acts upon a lever inasimilar manner. The shaft of the lever 
passes through a stuffing-box into the explosion chamber or passage ; and 
carries a lever or finger to which the valve is fixed, or with which it is 
connected, 

To take the place of a large storeage chamber for the charging mixture, 
there is a chamber having a self-varying capacity. On the way from the 
pump to the cylinder the gases have access to a chamber having on one 
side a flexible iehwen which yields to admit the charge from the pump ; 
while the back of the diaphragm is exposed to air or gases of a pressure 
corresponding to that required in the explosion chamber when charged. 


INDICATING AND RECORDING THE HEAT AND PRESSURE OF FLU In STEAM 
AnD Gas EnoinEs.—Blamires, T. H., of Huddersfield. No. 5765 ; Dec. 17, 
1883. (Not proceeded with.) 

The object of this invention is to indicate and record the amount of horse 
power of engines by a combination of instruments for recording the tem- 
nape ae and pressure. These consist of rollers or drums caused to rotate 

y clockwork operated by springs, &c., or by some moving part of the 
engine. The rollers carry sensitized photographic paper enclosed in adark 
chamber, in front of which is a slit so arranged that artificial or ‘dry light 
is directed so as to throw the shadow of the fingers of a pressure-gauge or 
the shadow of a column of the mercury of a thermometer upon the sensi- 
tized paper, thereby causing marks to be delineated thereon. The varia- 
tions of the marks are produced by the varying temperature and pressure 
of the steam or gas, &c., within the cylinders, and the inside and outside 
pipes connected therewith ; and from the variations of temperature and 

ressure may be calculated the indicated horse power by means of well- 
nown engineering tables of heat and pressure which are terms conyertible 
into each other, 


REGULATING THE Fuiow or Gas.—Lake, H. H.; communicated from 
Braundbeck, M. E., of Stockholm. No. 5771; Dec. 17, 1883. (Not 
proceeded with.) 

The apparatus constructed according to this invention—for regulating 
the flow of gas from the mains to the point of combustion—consists of a 
case having a lid secured by screws, and tightened by packing so as to 
render the apparatus proof against leakage. Within the case is a partition 
having an opening for the passage of the gas; and above this partition 
is another yielding partition consisting of flexible material such as soft 
leather or india-rubber. This latter partition is fitted to the walls of the 
case, by a frame secured by screws; and to a shoulder below the yielding 
partition is secured a metallic plate, and at the top another plate. A 
screw and nuts, together with rivets, secure the material of the yielding 
partition between the metallic plates. The top plate has two wings 
through which pass screws, whose points enter small grooves in the case 
so that the yielding partition is partly supported and can pivot on the 
points. A screw supports a valve at its inner end by means of a ball and 
socket joint. The regulator is connected with the pipe from the meter 
and with the pipe leading to the burners; a screw being provided so as to 
let out any liquid which may gather in the apparatus. 


BuRNERS.— 


REGULATING THE Suppty oF Gas TO Rariway CARRIAGE 
No. 3535 ; 


Lake, H. H.; communicated from Gaillard, M. L., of Paris. 
Feb. 18, 1884. 

This invention relates to means for regulating the supply of gas to the 
burners of lamps used in railway vehicles and other such places. The 
lamps now used are sometimes provided with two screens arranged so that 
one screen permits the passengers seated on one side of a compartment to 
be screened from the light; but both screens have to be drawn in order to 
obtain perfect darkness. It is at times desirable to enable the gas to burn 
with a full flame when the two screens (or only one of them) are open, and 
to be turned very low when the screens are closed ; and the object of this 
invention is to ensure this result. The apparatus consists of a cock having 
two concentric plugs, each of which allows a suflicient supply of gas to 
pass to enable the lamp to burn with a full light. Each plug is actuated 
by one of the parts of the movable screens ; and one or both plugsare pro- 
vided with a small supplementary aperture which, when the cocks are 
turned off, allows the lamp a suflicient supply of gas to burn with a small 
flame like a night-light. 


APPLICATIONS FOR LETTERS PATENT. 

10,062.—NorkincrTon, E. A., Kensington, “ Improvements in means for 
assisting gas-engines in starting.” July 11. 

10,090.—Tuompson, W. P., “Improvements in furnaces for use in the 
manufacture of gas.” A communication from the Stettiner Chamotte 
Fabrik Actien Gesellschaft (vormals Didier), Stettin. July 12. 
; a eee, F., Berlin, “Improvements in gas regulators.” 

uly 14. 

10,176.—Waxxen, F., Arizona, U.S.A., “Improvements in meters for 
measuring liquids.” July 15. 

10,253.—Massry, G., Stalybridge, “ Improvements in water-taps working 
automatically.” July 17. 





Next Friday evening, at the Royal Aquarium, Mr. G. Phillip Bevan, 
F.S.S., will deliver a lecture before the Ballon Society of Great Britain, 
on “ The Thames and the Public Health.” 

Tue Bingham Gas en ag ay established as a joint-stock concern 
—has been registered with limited liability; the capital being £2000 in 





ing additional volumes of nitrogen, from the atmosphere or other sources, 
and alkali as y indicated.” 


£10 shares fully paid. 
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Parliamentary Intelligence. 


PRIVATE BILLS (SESSION 1884) RELATING TO GAS, WATER, Erc.—Procress mapE To SaTurpDAy, JuLy 19. 
















































































































































































. , iti i Bill Read Bill Read Bill Bill Read Bill i 
Title of Bill. ~" aa the First Time. | a Second Time, Reported. the Third Time. Royal ent 
| 7 | 
Abercarn and Newbridge Gas and) Lords . Commons Bill April 22 May 1 June 26 July 1 } July1 
MOM: 246 te ce } Oh Cees. Feb. Feb. 11 Feb. 25 March 31 April 21 yl 
Belfast Improvement . - Lords . Feb. 12 Feb, 12 Feb. 18 April 29 May 2 i 
: ° Commons. Lords Bill May 5 May 14 June 10 | June 26 * 
Belfast Water Lords . . Feb. 12 Feb. 12 Feb. 18 May 9 May 15 oe 
ra at Commons . Lords Bill May 19 June 5 July 4 * ee 
Bexhill Water and Gas Lords . | —. 
+ se ‘ Commons. Feb. 18 Feb. 19 Feb. 25 Preamble | not proved. — 
Birkenhead Corporation . Lords . Commons Bill April 22 May 1 May 9 | May 13 } Tune % 
: - - . « »« « Commons. Feb. 8 Feb. 11 Feb. 18 April 1 April 21 e 
Bute Docks (Cardiff) Water Supply Lords . = | — 
- a « « « « Gommons. Feb. 11 Feb. 13 Feb. 21 Bill withdrawn. — 
Cardiff Corporation Lords . Commons Bill June 19 June 20 July 17 bre a 
2 ee ex Commons . Feb. 8 Feb. 11 Feb. 19 _ June 10 | June 19 a 
Colwyn and Colwyn Bay Gas . — ; Feb. 12 Feb. 12 Feb. 19 Bill withdrawn. | —. 
is - - + Commons. — 
Coventry Corporation (Gas ~~ Lords . Commons Bill June 9 June 19 June 24 | June 27 } July 4 
Oa es s 6 e+ a 8 [Cp ene. April 28 May 1 May 7 May 21 | June 5 y 
Croydon Corporation. . - Lords . Commons Bill May 16 May 26 June 26 July 4 1 so “ 
ms Boe . Commons. eb. Feb. 11 Feb. 19 May 1 May 15 j y 
Dewsbury Improvement . Lords . Commons Bill June 13 June 19 July 7 July 10 “a 
Pe ~~ Commons . Feb. Feb. 11 Feb. 19 May 26 June 10 se 
Dunblane Water Lords . Bins — 
- ete al aie Commons. Feb. 8 Feb. 11 Feb. 18 Bill withdrawn. | — 
Herts and Middlesex Water . Lords . | —_— 
- = « . . Commons. Feb. 8 Feb. 11 Feb. 18 Preamble not proved. | omnis 
Imperial Continental Gas senior Lords . Feb. 12 Feb. 12 Feb. 21 April 28 May 1 '} June 8 
Ws « w +s « ¢ « « « «) COG. Lords Bill May 2 May 12 May 21 May 26 | 
King’s Norton Gas (Purchase) . Lords . . Feb. 12 Feb. 12 Feb. 18 March 13 March 18 | es 
99 id . »« Commons. Lords Bill March 25 April 7 Bill withdrawn. | - a 
Kingston - upon - Hull Corporation) Lords . Commons Bill March 28 April 21 May 2 | May 16 } June 28 
ree; ltl le se tl ltl lt tf) ee. Feb. 11 Feb. 12 Feb. 18 March 12 t March 27 
Leeds Corporation . Lords . Feb, 12 Feb. 12 Feb. 18 Bill withdrawn. | | 
- a Commons. — | | 
Leicester Corporation. Lords . Commons Bill April 24 May 2 May 5 May 9 |) May 19 
ze eee Commons. Feb. Feb. 11 Feb. 19 April 3 April 22 [J y 
Llandrindod Wells Water Lords . Feb. 12 Feb. 12 Feb. 18 March 20 March 25 | ee 
»» Ss - Commons. Lords Bill March 27 May 13 July 2 aa | oe 
Llanfairfechan Water. Lords . Feb. 15 Feb. 15 Feb. 29 March 24 March 28 } July 14 
é ee ae Commons . Lords Bill April 1 April 28 June 25 | July 8 y 
Llanfrechfa Upper Local Board Lords . . Feb. 12 Feb. 12 Feb. 18 March 21 | March 25 I} July 4 
ie sf me . Commons. | Lords Bill March 27 April 7 June 25 July 10 fied 
Metropolis Water . . ° Lords . — 
“ a Commons. Feb. 8 Feb. 11 —- 
Northampton Water . Lords . Feb. 12 Feb. 12 Feb. 25 June 16 June 19 is 
Pe titel lage i Commons. Lords Bill June 24 July 7 July 17 +“ ‘ih 
Plympton and District Water . Lords . Commons Bill April 4 May 2 May 16 | May 20 } June 8 
” ” Commons. Feb. 8 Feb. 11 Feb. 18 March19 | April 3 
Rickmansworth Water Lords . Commons Bill March 24 April 1 April 8 April 21 L Mav 19 
9 os ‘ Commons. Feb. 8 Feb. 11 Feb. 18 March 13 March 21 ; = 
Rochdale Corporation . Lords . Commons Bill April 1 April 24 June 20 June 27 } July 14 
“ és » «+ + Commons. Feb. Feb. 11 Feb. 18 March 20 March 81 my 
Sandbach Gas . Lords . - Feb. 14 Feb. 14 Feb. 25 March 28 April 4 
my ee Cis - Commons. Lords Bill April 4 May 5 June 18 June 23 
South Stockton Local Board Lords . Feb. 12 Feb. 12 Feb. 18 March 24 March 28 $s 
= = , Commons. Lords Bill April 1 April 21 June 30 July 17 ars 
Southwark and Vauxhall Water Lords . Commons Bill May 23 June 13 July 14 July 18 _ 
» - Commons. Feb. 8 Feb. 11 Feb. 25 May 9 May 22 eo 
StalybridgeGas . ... Lords . Commons Bill April 25 May 19 June 16 June 20 ee 
i oe. «a © eho) - ES: Feb. Feb. 11 Feb. 20 March 81 April 24 as 
Stockton and Middlesbrough ~— Lords . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 . 
porations Water . . . . .j) Commons. Lords Bill May 27 June 16 July 15 we . 
Swanage Water : Lords . . Feb. 14 Feb. 14 Feb. 18 May 2 May 6 } July 14 
= i Commons. Lords Bill May 8 May 19 June 18 June 30 _ 
Swansea Corporation Water Lords . Feb, 12 | . Feb. 12 Feb. 18 April 3 May 2 ee 
” * Commons . Lords Bill May 6 May 19 July 2 July 17 ee 
Tendring Hundred Water Lords . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 ee 
ne * ‘ Commons. Lords Bill . May 27 July 15 oe oa oe 
Torpoint and District Water — ° Feb. 12 Feb. 12 Feb. 26 Preamble not proved, | — 
” ” ommons. 
Walker and Wallsend Gas Lords . Feb. 15 Feb. 15 Feb. 22 March 27 April 1 ) Janes 
- a Commons . Lords Bill April 7 April 28 May 7 ay 19 ij = 
West Cheshire Water. Lords . Feb. 15 Feb. 15 Feb. 22 March 14 March 27 |) june 98 
a ee ae we Commons. Lords Bill March 28 April 21 May 7 May 16 \j —_ 
West Gloucestershire Water Lords . Feb. 12 Feb. 12 Feb. 18 March 25 April 3 
; a > Commons . Lords Bill | April 4 June 5 a i | ee 
Windsor Corporation ae Lords . . Feb. ‘12 Feb. 12 Feb. 18 March 31 April 4 June 23 
— ae + + « « Commons. Lords Bill | April 7 April 29 May 21 June 9 | } 
Woolwich Equitable Gas. Lords . .| Commons Bill | June 19 June 20 June 27 July 3 } July 14 
” ye + Commons. Feb. 8 | Feb. 11 Feb. 20 June 11 June 19 | y 








H egal Intelligence, 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Fourtu Day.—Mownpay, Juty 14, 
(Before Justice Nortu.) 
SUGG AND CO. Vv. BRAY AND CO, 

The cross-examination of Dr. Hopkinson by Mr. Davey was resumed 
this morning. —t questioned with reference to defendant’s patent of 
April, 1879, he said he did not consider the baffling-ring at the top of the 
lamp was intended to prevent the mixture of the incoming air with the 
outgoing air and products of combustion. He thought the rings were 
—T intended to prevent the entry of currents of air. He did not find 
in either the plaintiff's or the defendant’s patent anything to confine the 
burners to any particular position in reference to the cone. There was 
nothing but the drawing in defendant’s patent to limit the size of the cone 
at the top of the lamp. In the experiments to which he had referred in 
his evidence-in-chief he used a lantern made by the defendant; but he 
believed the top was made at the plaintifi’s works. He found there was 
not sufficient air introduced to produce complete combustion. He did not 
know the quality of the gas, nor take any particular pains to see that the 








size of the burners was adapted to the lantern. He had had the top of the 
lantern brought into Court; and the lantern top now produced was, to 
to the best of his belief, the one experimented with. 

Justice NortH said this top seemed to be of a very exaggerated size. 

Witness said he believed it was in the right proportion to the size of 
lantern used. He thought it was constructed in accordance with the 
defendant’s intentions—that the air was intended to pass by a circuitous 
route into the lamp, as it would in the model; and that the cone at the top 
was not meant to be perforated in any way. The experiment was made 
on the roof of Messrs. Sugg’s works. ; 

Mr. Agron said they should be happy to repeat the experiment in the 
presence of any of defendant’s witnesses. . ; 

Mr. Davey said he was not at all surprised to find that Dr. Hopkinson’s 
experiment had failed ; if it was to be. repeated, it should be with a lamp 
and burners constructed entirely by the defendant. 

In further cross-examination, witness said he had not specially turned 
his attention to flat-flame burners for street lighting, until he was con- 
sulted in the present case. He did not know that the defendant brought out 
and exhibited flat-flame burners for this purpose in April, 1879. He was 
not aware that Mr. Bray’s object was to bring two or more flames near 
to each other, so as to heat each other, without blending, except 50 far 
as it was mentioned in his specification. This method was familiar to him 
from his lighthouse experience. He was not aware of such an arrange 
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ent as Was described in the defendant's specification being used for 
street-lighting purposes before. He believed Mr. Wigham had put upa 
multiple burner lantern ; but he could not be sure that in this case the 
flames did not touch. Mr. Wigham’s burner was used in lighthouses; but 
he (witness) could not say from his own knowledge that it was used for 
street lighting before the date of the defendant's patent. Referring to 
Mr. Sugg’s patent of 1880, he there described a similar method and object 
to that described in Mr. Bray’s specification of April, 1879; but with other 
advantages as well, The “wing” burner produced was in accordance with 
the defendant's specification ; but the wings were higher than shown in 
the drawing. Mr. Bray, in his specification, stated that the wings were to 
be placed directly, but not close under the flame; and the drawings bore 
ont this construction of the specification—that the wings were not to be 
Jaced in contiguity with the flame. The whole point of Mr. Sugg’s 
invention, as far as regarded the flange, ring, or collar (or whatever it was 
called), was the position in which it was placed. This was roughly shown 
by the London and North-Western lamp burners. Both inventors used 


the flanges or wings for preventing the > seg current of air striking at. 


the root of the flame. Mr. Sugg also spoke of ye ed the flame “ pear- 
shaped,” which was a form ca culated to ensure efficient consumption of 
the gas. His arrangement was to be carried out substantially as shown by 
the drawings; and they showed the edge of the slit as about 1-16th of an 
inch above the flange. The lowest part of the slit in the burners produced 
to witness was sensibly above the flange; and not exactly, as shown in the 
drawings. If Mr. Sugg’s flange were bpm rather lower, although madea 
little wider than it was, the effect would not be thesame. Widening it would 
not in that case give it the same operation as his narrow flange placed 
close to the flame ; because though it might protect the base of it, it would 
not have the same effect on the upper part of the flame. He could not 
say whether it would answer the former purpose without trying it by 
experiment. Mr. Bray’s burners had the sides of the wings cut away ; 
put he could not say, if the sides of the ring or collar*were cut away, 
whether this form would or would not be as good as Mr. Sugg’s, where it 
was carried right round in a circular form. He could not say that there 
was any special advantage in carrying the flange round at the sides, for 
the purpose of preventing a rush of air to the flame; nor, on the other 
hand, could he say there was none. No doubt the circular or filled-out 
sides would have an effect upon the upper current of air, whether they 
would have the effect of protecting the edges of the flame or not. No doubt 
Mr. Sugg contemplated protecting the base and the lower parts of the 
edges, which were common to it. In his bed of tubes they were prolonged 
and bent round for the purpose of sending air in the direction in 
which it was to go, according to the describing figures in the specifi- 
cation. As far as they were vertical, they did not make any difference 
as to the direction in which the air entered the lantern. This was 
determined by the —— bent part of the tubes; and the object of 
it was that they should act not so much as diffusers as to project 
the air towards the glass. By his specification’ the patentee was 
not confined to the number of tubes, except so far as was shown by 
his drawings; of course within limits. No doubt the tubes might be 
multiplied under the specification. Assuming Sugg’s patent to be good, 
any person who employed tubes or holes made in a solid metal plate for 
the same purpose as his bed of tubes would not necessarily be infringing 
his patent. For Mr. Bray’s — witness would draw a distinction 
between circular openings and tubes; as the former would not have the 
same effect as the latter in directing the air upwards. Being asked 
whether he did not consider Mr. Sugg’s to be very much more in the 
character of tubes than Mr. Bray’s, witness replied that he could only say 
they were both tubes. Ifa person used a solid plate with holes in it for 
the same purpose and in the same manner as Mr. Bray’s bed of tubes, he 
would hardly necessarily be copying the latter, or following Mr. Bray’s 
lead, though the arrangement would undoubtedly be similar to the defen- 
dant’s. He could not say whether, in practice, Mr. Sugg had only vertical 
tubes, without deflecting them at the points described. The object of the 
tubes was to send the air into the lantern in diffused streams, so as to 
envelop the burners, and direct them outwards as they came up, so that 
they should not impinge as they otherwise would, with considerable 
momentum, on the flames. By the use of the inlet ventilator Mr. Sugg 
proposed to send up a column of air; and as far as the wire gauze was 
concerned, there was no difference in the two patents of Mr. Bray. In 
both cases the latter projected a column of air up the centre to envelop 
the whole of the burners. In fact, the specification stated that the 
burners were to be placed “in a rapidly-moving column of air.” He 
would seriously state that the holes in the Sugg ribs had a beneficial 
efiect; their object being to let air in and out of the lantern. The object 
of the perforated or hollow ribs in Mr. Sugg’s patent was to get rid of air 
which might come in in gusts—passing down the chimney from the top, 
and swishing round in the lamp—by letting it escape though the holes. 

Mr. Davey here made a suggestion for relieving Sir F. Bramwell (who 
was engaged on an arbitration elsewhere) from further cross-examination, 
as the questions which would be put to him had already been asked of Dr. 
Hopkinson. He said he made the offer on the condition that no remark 
was made as to the cross-examination not having taken place. 

Mr. Aston said he could not assent to this, as he relied on Sir Frederick’s 
evidence; unless, indeed, it were admitted on behalf of the defendants 
(as now seemed, in fact, to be the case) that Mr. Bray’s charges of infringe- 
ment against Mr. Sugg were wrongly made. 

Mr. Davey having declined to do this, 

The cross-examination of witness proceeded upon the figures in the 
Various specifications. He indicated the arrangement of flat-flame burners ; 
the slits in them being parallel to each other. This arrangement showed 
the operation of an intelligent mind towards the superheating of the 
flames, just as the same intention was manifested in the duplex burner. 
Adjacent flames would undoubtedly have this effect upon each other. 
Wherever two flames were placed near enough to affect each other their 
brilliancy was increased. 

Re-examined: The principle of the duplex oil lamp had been used for 
many years, and everybody knew it long before 1879; but by the arrange- 
ment shown in Mr. Suge’s specifications the advantages derived from the 
application of the principle to gas-lamps would be very materially 
increased. The distance between the inlet and outlet apertures was a 
material point in producing a different effect from Mr. Bray’s, as was also 
the physical separation between them by the insertion of the dividing- 
plate at the cone. [Witness then went in detail through the points raised 
in his cross-examination, to refute Mr. Bray’s several charges of infringe- 
ment of portions of his apparatus as already set out at length.) Baffling- 
rings were not intended to assist in the separation of the inlet and outlet 
currents in Mr. Bray’s apparatus, and they had not this effect. They were, 
in fact, intended to prevent gusts of wind from passing through the inner 
cylinder, and deflect them upwards. Mr. Sugg did not use them at all; 
and his apparatus would establish a very much better current of air than 
Mr. Bray’s. The defendant would not, under his specification, employ 
different sized conductor and collector cylinders or chimneys when the 


Upper ventilator was used both for inlet and outlet, because he only 


it as a “ small” one for the purpose of collecting the products of 


. there could be no reason for their 





combustion from the lamp, and a large one would not be required for his 
purpose. The object of these portions of both lamps was an old one. 

Mr. Davey remarked that this was simply destroying both patents. 

Mr. Aston said he was not aware of anything in which the plaintiff hal 
any interest, claiming this. 

Re-examination resumed: The parts alleged to have been brought into 
operation to effect this object would be very different in the two patents, 
both in their construction and effect. In experimenting with only one 
burner, according to Mr. Sugg’s, the supply of air in Mr. Bray’s he found 
would be insufficient; and a group of four burners, of whatever construc- 
tion, and however good, would not burn satisfactorily in the lamp. The 
cylinders mentioned had been used in 1879 in Argand lamps and in light- 
house lanterns, which were merely an adaptation of the Argand principle, 
but with the use of many wicks. The duplex principle, of having flames 
side by side, was known prior to Mr. ~ ’s patent; and Mr. Sugg’s 
drawings showed its gradual development down to the time of his last 
lamps. Mr. Bray’s een. referring to street and other lamps, 
were not confined to flat-flame or slit-union burners, but included the use 
of both Argands and fishtails. So far as the plaintiff and defendant had 
any object in common, it was an old one—viz., that of causing the flat 
flames to burn better by making them contiguous, as in Hinck’s, Pig- 
gott’s, the duplex, and other lamps shown in the drawings before the 
Court. In Mr. Wigham’s specification of 1865, there was clear reference 
made to flat flames burning side by side. With regard to the points of 
difference between Mr. Sugg’s “collars” and Mr. Bray’s “ wings,” the 
latter extended much farther laterally, proportionately to the height of 
burner, than in the Sugg burner produced (altered at the sides to show its 
similarity of effect). Mr. Bray’s were different also in respect of being 
wedge-shaped—narrower at the lower than at the upper side. Then, in 
Mr. Sugg’s burner the flange or collar was close to the point of ignition ; 
whereas in Mr. Bray’s the wings were very considerably below. Neither 
in shape nor in position, therefore, had Mr. Sugg imitated Mr. Bray, as 
alleged. Both patentees had, of course, to direct into the lantern air for 
supporting combustion. But they sent up the streams of air in different 
ways to envelop the flame; Mr. Bray directing the current up in a 
straight column through the centre of the lantern, while Mr. Sugg diffused 
it as much as possible round the flames, in the area as well as in the 
direction of the circumference of the lantern. A vertical direction to the 
air was given by means of perforated plates and tubes; and, regarding 
these as cognate, witness stated that the same upward direction was given 
in 1870, according to early drawings, by side deflectors, which, on the 

int of infringement, were much more like Mr. Bray’s than Mr. Sugg’s 

ater lamps. As to the suggestion that Mr. Sugg’s “ribs” only performed 

the function of ribs, and that —— only made hollow as a “ blind,” 

ing made in the form named, unless 

they were to admit air to the lamps; and even with perforations on one 
side only, they would in this respect differ from Mr. Bray’s. 


Mr. J. R. Wigham, examined by Mr. Aston, said he had been a manu- 
facturer of gas-burners for 40 years, and was well acquainted with flat- 
flame burners, both batswing and fishtail. .His attention had been directed 
to the improvement of lighthouse lanterns; and in 1865 he published a 
book describing his improvements—in all cases using flat-flame burners 
placed side by side. 

Mr. Davey submitted that if the object of this evidence was to show that 
Mr. Wigham had anticipated Mr. Bray’s patent, the evidence was inadmis- 
sible in this action. 

Mr. Aston said he intended to show that, if Mr. Sugg was to be char ged 
by Mr. Bray with infringement for using multiple flat-flame burners 
placed side by side, this method was old before the date of Mr. Bray’s 
patent. He submitted that he was entitled, under a decision of the 

ouse of Lords in another patent case, to inform the mind of the Court, by 
evidence, as to the state of public knowledge at the time, in order that the 
defendant’s Counsel might not put too elastic a construction on his strictly 
combination claim. 

Justice Nortx said he failed to see the materiality of this evidence to 
the issue in the present action, as the defendant was not claiming a 
monopoly of multiple flat-flame burners set side by side. 

Mr. Aston asked whether it was also the case that no claim was made 
to their arrangement triangularly or in squares. 

Mr. Davey said no such claim was made bythe defendant. In fact, most 
of the points in which imitation was charged were instances of Mr, Sugg 
having followed Mr. Bray’s lead in everything he had done, tather than of 
having positively infringed. No doubt the placing of flat-flame burners in 
such a position as toassist each other was known much earlier; having, as 
Dr. Hopkinson stated, been discovered by accident. 

Examination resumed: Bray’s upper cone for the purpose of collecting 
the products of combustion from the group of burners below was not new. 
In March, 1869, witness erected upon Westminster Bridge four large 
lamps, each having 28 small flat-flame fishtail burners in combination, 
arranged vertically in close proximity. Arrangements of such burners 
had sometimes been made in a triangular form; and, in fact, the same 
thing had been done with from three to six burners 10 or 15 years before 
in the public streets, and in places where strong lights were required. 

Justice Norru inquired whether it was then known that the super- 
heating of the flames by this means was an important element. 

Witness said, of course, everybody knew the more light that was obtained 
the greater would be the heat; and though the arrangement of the 
burners was made for getting a better light, the greater heat procured 
added very much to the additional light. Cones were placed over the 
burners'to equalize the currents of air supplying the jets, and for collect- 
ing the products of combustion. Without them the air would affect the 
outer row of jets more than the inner row; and therefore the cone was 
put in to concentrate the supply on all the jets, and make it play equally 
upon them. Witness had, in fact, in his 1865 specification, described the 
cone as an “equalizer;” and he had used it in lighthouses, and more 
recently for street Sy 

Cross-examined by Mr. Davey: No chimney was used at the top of the 
equalizer; its peculiarity being that it required none. But, higher up, a 
little flue was suspended over the top of the flames, for the purpose of 
drawing up the air. It was not, however, a chimney, in the ordinary 
sense as surrounding the flames. These numerous burners he had men- 
tioned blended the flames into one mass. 

Re-examined by Mr. Aston: His cone had no bell-mouth like Mr. Bray’s, 
but was nearly straight, and come down a great deal farther in the lantern. 
Numerous forms of conductors like this had been previously in use for the 
purpose of carrying off the products of combustion. 


Mr. G. Livesey, examined by Mr. Aston, said that, as a gas engineer, he 
had been acquainted for many years with gee apparatus. Mr. Sugg 
had made improvements both in Argand and flat-flame burners, having 
commenced the former in particular 25 years ago. Combinations of the 
latter burners were well known prior to 1879; witness remembering their 
being used in threes and fours, not perhaps so much in streets as in large 
yards and outside public-houses and buildings. The employment of the 
principle of having large apertures and low pressures at the point of 
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gy was Mr. Suge’s first improvement in Argand burners for his lamps 
in 1860. ; 

Justice NortH thought there was no necessity for going into a long 
history of Mr. Sugg’s inventions. 

Mr Aston said he was only endeavouring to refute the unscrupulous 
charge that Mr. Sugg had consistently been doing things which were not 
creditable, by showing that for upwards of 20 years he had been the prin- 
cipal promoter of improvements in this class of lighting apparatus. 

ixamination resumed: Mr. Bray’s apparatus sg two modifica- 
tions—first, where the inlet was at the bottom and the outlet at the top of 
the lamp; and, secondly, where inlet and outlet were both at the top—the 
means used in either case being quite distinct. The column of air pro- 
duced would pass vertically above the flame; and this certainly was not 
new. In the very nature of things it must do so. Then the inlet perfora- 
tions were not in the same position in Mr. Sugg’s as in Mr. Bray’s lamps. 
Their being widely separated and cut off from the upper part of the lamp 
constituted a very material difference. Mr. Sugg’s ventilating apparatus 
at the top, where the double cone was placed, was also very different from 
Mr. Bray’s; as was also the arrangement of the burners. Mr. Bray’s were 
placed upright, and Mr. Sugg’s somewhat inclined and much closer to the 
top of the lamp. The latter arrangement would greatly facilitate the 
upward flow of the products of combustion. In Mr. Bray’s second modifi- 
cation there was an absolute necessity for a complete separation of the 
inlet and exit air; and where this had to be provided for, such a difference 
was constituted as to prevent all possibility of comparison between the 
two lamps. Mr. Sugg’s cone, again, was much larger. Assuming that 
Mr. Bray’s lower inlet apparatus were removed, and the lamp had to be 
worked with the inlet and cone at the top, it would be necessary to retain 
the lower cone; and there was nothing in his specification directing the 
reimportation of this conical conductor. No directions were given as to 
how the air was to be conveyed to the interior cylinder. If the cylinder 
were necessary to give steadiness to the flames, it would occur to him 
(witness) to bore holes in the lower cone. But he would try, in the first 
instance, to do away altogether with the cone and cylinder; and if he 
found the burners would not give a steady flame without them, he would 
reintroduce the cyiinder, and bore holes in the cone. As he read the 
specification, the cone and cylinder applied to the admission of air at 
the bottom and not at the top. In Mr. Sugg’s, where the air was 
admitted at the top, it was effectually cut off from the products 
of combustion; and in this case the whole top of the lamp would be 
considered the cone. Air was alsoadmitted in this apparatus through the 
perforated ribs. While Mr. Bray provided for the introduction of a column 
of air below the flames, Mr. Sugg apparently tried, by every means in his 
power, to avoid it, and to make his burners act as they would in the still 
atmosphere of a room; the only moving current in his lamp carrying off 
the products of combustion, which, of course, must be done. He tried 
really to provide a sufficiency of air in the lamp for the flames to burn 
without the help of the centre current. Where the beds of tubes were 
used, there were essential differences between the two; because while Mr. 

Bray’s were placed as close together as he could put them, Mr. Sugg had 
a limited number of larger tubes, directing the upward current of air, 
not vertically, as in Mr. Bray’s, but with a deflector on the top, so as to send 
the stream of air outwardly into the lamp. This was following out the 
principle of Mr. Sugg’s lamps all through—viz., to get the air thoroughly 
diffused in the lantern, and not to produce a column of air under the 
flames. In his outlet apparatus Mr. Sugg had three perforated cylinders, 
the middle one acting as a baffler; whereas Mr. Bray had only two cylinders 
and a baffling-ring, without any perforations. These perforations in Mr. 
Sugg’s middle cylinder were not placed opposite the apertures in the outer 
cylinder. [Witness went in detail through the drawings of the lamps 
— by the plaintiff in London, Dublin, and Greenock, which the 
defendant had alleged to be infringements of his patents; and he pointed 
out the difference in connection with specifications.] Where the air was 
admitted at the top and at the bottom of the lantern respectively, his 

revious evidence applied as to the necessity for the division in Mr. Bray’s 
amp in the one case, and the production of the central upward column of 
air in the other: 

Mr. Davey intimated that he would not now recall Sir F. Bramwell for 
the completion of his cross-examination, as he preferred not to pursue it 
after the evidence of several witnesses had been interposed. 


Firtu Day.—Tvespay, Juty 15. 


Mr. G. Livesey’s examination by Mr. Aston was resumed this morning. 
He said, looking at Mr. Sugg’s registered design of Jan. 27, 1879, the upper 
ventilator consisted of three cylinders; the inner and outer ones, being per- 
forated, and the ypc, of air through the holes being zigzag. As an 
engineer he could say that the parts in the section as described by the 
specification corresponded exactly with the registered design. With 
regard to the “Lambeth” lamp advertised by Mr. Sugg (as to which 
Mr. Bray had made allegations of infringement), the shape seemed to be 
the same as the registered design, with the exception of the lower inlet 
supply and the substitution of + a} tol burners for Argands. This was, 
in fact, done at witness’s suggestion early in 1879, after seeing the lamps 
in the Waterloo Road, that they should be fitted with flat-flame burners. 
The arrangement for supplying air in the lamp was new as far as he was 
aware. He knew, of course, that the admission of air at the bottom of a 
lamp was an old arrangement. Bray’s mode differed from this, inasmuch 
as it directed the current of air upwards in a column. No invention 
was required in making this substitution. As to the working of the 
two lamps by the separation of the inlet and outlet, there was a differ- 
ence. The arrangement of the upper cone in reference to the burners 
also differed; being in the one case inside the ring of burners, and 
in the other outside them. He could confirm Mr. Wigham’s state- 
ment as to this gentleman’s prior use of the covering cylinder, or 
“ equalizer,”.in lighthouse lanterns and elsewhere. Assuming the equal- 
izer had apertures made in it like Bray’s collecting cone, there was no 
substantial dissimilarity, though it was applied in a diferent manner. In 
Wigham’s equalizer the air had access below it. Contrasting the positions 
of the burners, rising higher in the one lamp than in the other, there 
was a substantial difference, as the nearer the came to the cone the 
more readily would the products of combustion & carried off. Without 
the cone and lower inlet shown in the drawing, Mr. Bray’s lamp was a 
good one, and would work very well; but if the bottom were entirely 
closed up, and the inlet of air obtained at the top, the character of the 
lamp was altogether altered, and it would not work satisfactorily, because 
if the necessary perforations below were not made, no air could get to the 
cylinder. He had never seen any of Mr. Bray’s lamps with the inlet and 
outlet both at the top; and, as far as he knew, they were not known in the 
market. Mr. Sugg had not, as alleged by Mr. Bray, abandoned his Argand 
burners, because there were now two street lamps so fitted at Newington 
Butts, in witness’s Company’s district. They were not, however, now 
generally used for street lighting; and, in fact, they never were, though 
a good many of them were employed. The reason they were not used, as 
far as he could speak in his own district, was that when he had some of 





them fitted up in 1879 he found a difficulty with the lamplighters Why 
sometimes did not like them on account of the chimneys giving 8 grey 
deal of trouble, and there were considerable breakages. fic WAS aan 
that the Argand burner gave a much higher result than any flat-flan, 
burner; but, owing-to the difficulty of getting the men to be sufficieny 
careful, he had flat-flame burners fitted by Mr. Sugg instead of Arganis. 
which, as he had said, were undoubtedly the best for lighting PUrposes 
Since 1878 the Argand had advanced far ahead of all other burners, ie 
had tested Argand burners which gave as much as 5-candle power 
foot of gas burnt; while very good flat-flames only gave a 3-candle light, 
He had generally noticed that Bray’s lamps had the inlet at the botto, 
Had read Mr. Bray’s charges of infringement; and in none of Mr. Supp; 
lamps mentioned—those supplied to Lambeth, Dublin, Bristol, or Greengg, 
—was there such infringement. There was no creation of a centy 
column of air in them; on the contrary, Mr. Sugg took the best means jy 
his power to prevent it. As far as regarded Mr. Sugg’s bed of tubes anj 
aa perforated metal diffuser, there was nothing described in his Bpeci. 
fication of 1880 like Mr. Bray’s specifications of April and August, ign 
In fact, witness could not see that Mr. Bray really claimed a bed of tube, 
at all, though he used tubes and a perforated plate or wire gauze, by 
not in the same way as Mr. Sugg. Until these two gentlemen took up th, 
matter, so much attention had not been given to the introduction of gj 
into lamps. Perforated zinc or iron, or something of the kind, had bee, 
used ; but witness was not aware of the employment of tubes. He haj 
seen in action Mr. Bray’s “wings” and Mr. Sugg’s flange to his table-top 
burner. Speaking as a gas engineer, their relative objects were, in My 
Bray’s burner to protect the bottom edge of the flame from the upwanj 
rush of the rant w 
upward rushing column of air not being present, the same protection wy 
not required ; and it was not even necessary to protect the whole of ths 
base of the flame to ensure steadiness. Both patentees sought to protect 
the flame from an upward rush of air; and they had both, without doutt, 
greatl a the shape of the flame. Mr. Bray’s “wings” wer 
laced farther from the slit than Mr. Sugg’s flange; and the former, being 
arger, would have the same effect, even if placed a little lower. In none 
of Mr. Bray’s specifications was there described a converging arrangement 
of burners such as was described by Mr. Sugg. The vertical position of 
burners was certainly not new in 1879 ; nor, indeed, was any other position, 
Some of Mr. Bray’s were vertical and some divergent. 

Cross-examined by Mr. Davey: In 1878, upon the introduction of the elec. 
tric light, there was a good deal of improvement in street gas lighting, 
The two principal manufacturers who took up the subject were Mr, 
Sugg and Mr. Bray; there being considerable opposition between them, 
In 1879 Mr. Sugg was the chief advocate of the Argand system of lighting, 
on the ground that it gave a much better light than any other; while Mr. 
Bray advocated, in ee to it, an improved flat-flame system, sub- 
stantially as described in his patent of 1879. In practice, however, Mr, 
Bray preferred his alternative form of lamp with the inlet at the bottom, 
which was the form witness was acquainted with. He was not aware 
that in 1879 Mr. Sugg did anything with flat-flame burners in combina. 
tion, in these powerful lights; he then used Argands exclusively. With 
regard to the substitution of flat-flame for Argand burners in Mr. Sugg’s 
lamps in the South Metropolitan Gas Company’s district in 1879, at 
witness's instance, the lamps themselves remained without other alters. 
tion. A better light was given by the Argand than by the flat-flame 
burner, with the same consumption of gas, when measured by the photo- 
meter, even in gusty air. Difficulties occurred in their use from the chim- 
neys not being fixed perfectly upright by the lamplighters, and thus 
becoming smoky and cracked. Of course their first cost was greater; but 
they were cheaper as regarded the consumption of gas. Even when put 
on as carefully as possible the Argand glasses had to be cleaned every 
two or three days. The men did not like this; and, of course, the clean- 
ing and breakages entailed additional expense. Still the advantages 
more than counterbalanced the disadvantages. These burners were 
ax up by the Chartered Gas Company in Waterloo Place and Pall 

fall; but were removed owing to the niggardliness of the parish. 
They were not replaced by clustered flat-flame burners. As far 
as witness was aware, Mr. Sugg had ceased to advertise his Argand 
street lamps; but he could not say this had been done since the end 
of 1880. e was afraid it must be said that the Argand system 
had proved a failure as compared with the improved flat-flame system. 
If the gas companies had been paid for light instead of for gas, they might 
have made the Argand system a success. This was looking at the matter 
from the gas companies’ point of view; but for the ratepayers the flat- 
flame was preferable, as it was less troublesome. Duplex burners might 
have been seen exhibited in a shop in Fleet Street 20 years ago ; but, of 
course, they were not used for street lighting. Witness did not knowof 
any —— system of street lighting in which the burners were com- 
bined in such a way that each flame improved and supported the other 
by its heating effect, before Mr. Bray brought out his invention. It was 
known that the light was increased by the burners being placed in this 
position ; but it was not exactly understood why. The same principle 
had been previously employed in multiple Argands for street lighting, in 
Mr. Sugg’s experimental lamps put up in the Waterloo Road—one ring 0 
Argand burners being placed outside the other. He was quite willing 
to give Mr. Bray the credit of having introduced combination fiat- 
flame burners; but the principle was not new. In the Sugg multiple 
Argand the flames were left distinct, and not blended in a mass. 
Mr. Bray’s improved slit-union burners were larger than had been 
generally used before; but witness had seen large batswing burners 
(“flat-flame” being only a new term) used in butchers’ shops and 
other places long before, and so large as to consume 12 cubic feet 
of gas per hour. Wadsworth’s earlier burners were not like Sugg’s 
hollow-tops; they had contracted necks. Mr. Sugg’s flange was used 
for the purpose of protecting the base of the flame from currents of air, 
and keeping it steady; and in Mr. Bray’s specification the intention was 
stated to be “ to resist the tendency of flat flames to produce thick, smoky 
edges.” They could only be said to have a like object in the same respect 
as one man might wear a waterproof to protect him from the rain, while 
another might carry an umbrella for the same purpose—the object was 
accomplished in a different way. In Mr. Sugg’s iam it was an advan- 
tage that it should go all round the burner, in order not only to protect 
the sides, but also the middle of the flame. By Mr. Sugg’s system the 
lantern was filled with a superabufidance of air without allowing any 
strong current to reach below the flame, to let it, in fact, burn as it woul 
in a room. No doubt, from the language of his specification, he contem- 
ans the disturbing influence of an upward rush of air through the 

urners. He could not help this, because it must naturally be so from the 
heating of the air above the burners; but he did his best to prevent it 
rushing up inacolumn. Asa mechanic, he would say that Mr. Sugg ha 
designed his lamp altogether for this purpose. [Witness then went i 
detail through the various parts of the apparatus, as shown and described 
in the specification, in support of his view on this point.] Mr. Sugg t 
a wide bed of tubes for inlet purposes instead of Mr. Bray’s cluster 0 
smaller openings into the lamp. With regard to the similarity of the iris 


t column of air, and in Mr. Sugg’s the base only. Th | 
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lanterns, witness said Mr. Bray’s solid ribs were “an absurd 
nt; being as old as glazing.” 
by Mr. Aston: Turning to Mr. Suge’s specification of 
1990, this gentleman expressly stated that he claimed to deflect the air to 
he sides of the lantern. In both his modifications the funnel was closed 
: solid plate deflecting the currents of air to the sides ; the funnel 
by it being formed of perforated plate. No provision was made in either 
ay these modifications for a column of air like Bray’s. Mr. Sugg provided 
for air in excess of what was required for combustion and ventilation, but 
ot for a vertical flow. There would be a general flow | towards the 
+ sot giving & steady and sufficient supply of air to the burners. The 
two patents of plaintiff and defendant were essentially different in this 
t. Being asked if it would be fair to cut off part of Mr. Sugg’s 
“flange” at the sides, in order to make a comparison with Mr. Bray’s 
“ wings,” or to extend the latter for the converse purpose, witness was of 
opinion that to do so would be as unfair to Mr. Bray as it would be to Mr. 
Sugg. Mr. Sugg, in addition to the flange he used for the London and 
North-Western Railway lamps, had also another class of burner which he 
employed as a regulator, or governor, for his streetlamps. Such governors 
were used before 1880. This was @ technical term — to the small 
instrament, about 3 inches in diameter, placed below the burner to 
regulate the gas supply to it; and the governor also acted as a regulator 
to keep the draught of air from the burner. 

Mr. Davey objected that he had not asked anything about the governor. 

His Lordship having no note of the governor having been mentioned in 
cross-examination, the matter was not pursued. 

Sir F. Bramwell, re-examined by Mr. Aston, said, speaking of the action 
ofa lamp furnished with a group of burners and an air-guard in the centre, 
as shown in the drawings to Mr. Suge’s specification of 1880, the patentee’s 
object was to use the guard for the purpose of directing air upon the 
purners; or, in other words, to obtain without a chimney the same result 
as with a chimney, where an intense light was required, as in railway 
yards, and where the use of Argand burners was objected to. He would 
not say what the effect of the upward current would be on the flames 
external to the cylinders. In his evidence he had only spoken, as a 
mechanic, of what he would do himself under the instructions given in the 
respective specifications. 

Mr. F. J. Geeves, examined by Mr. WexsTeR, said he was Gas Inspector 
ofthe London and North-Western Railway Company. In 1878 he ordered 
some burners from Mr. Sugg; and he now produced the identical burners 
he then received as patterns or models. They were tried and gave satis- 
faction; and a number of them were put up. They had the shoulder or 
flange to which reference had been made; and they had been in use ever 
since early in January, 1878. . 

Mr. W. T. Sugg, the plaintiff, was then called and examined by Mr. 
Wesster. He said he had been connected with the manufacture of gas- 
burners and lighting apparatus for nearly 30 years. In 1881 his business 
was taken over by a Company, in which he had a large interest. He had 
made a number of improvements, some of which he had given to the 
public without taking out patents. Prior to 1858 gas-burners were made 
exclusively of metal; but at that time he found, by experiment, that 
steatite was very useful for the purpose. Slit burners were in use lon 
ago, and of a size large enough to consume up to 20 feet an hour. He ha 
brought out a variety of improvements in such burners since the date he 
had named; and they had been extensively sold as soon as brought out. 
They were of different sizes, varying with the quality of the gas and the 
number of cubic feet designed to be consumed. They were all fiat-flame 
burners ; the batswing being altered first to “ fishtail-batswing,” and even- 
tually to flat-flame burners. In 1868 he hollowed out the top of the 
burners, having perfected a special tool for the purpose. His alterations 
had very much improved fiat-flame burners. He experimented a little in 
1858 with Argands, but did not do much with them till 1869; and during 
all this time he was working with flat-flames. Giving additional light 
to flames by placing them in proximity and heating the air between them 
was well known to himself and everybody else before his lamps were 
brought out. The system was patented by Billows, in 1852; and after- 
wards by Johnson, in 1853. The bottom inlet, both single and multiple, 
and the putting in of the wire gauze, were also quite well known. As 
early as 1868 he fixed one of his lamps of this construction in Dean’s Yard, 
Westminster, where it was employed by Sir Gilbert Scott ; and others were 
put up in Oxtord and elsewhere. These lamps had inlet aperturés at the 
bottom, and outlets at the top; with steatite burners. In 1871 he fixed at 
Beckton a lamp of which a drawing was produced. He experimented with 
this and other lamps with regard to the relative position of the burners, 
toascertain which would give the best light. Some were placed in straight 
lines, and some triangularly ; the object being, by means of reflectors, to 
intensify the light. Originally he putin seven burners, but reduced them 
to three. The lamp had inlet apertures at the bottom with outlets at the 
top; and an additional inlet at the side, to cool the glass. In 1866 he fixed 
another lamp, according to the drawing produced, in the London and 
North-Western Company’s entrance hall; and it was afterwards put up in 
the Phenix Gas Company’s yard. This lamp had besides the bottom inlet 
a divided inlet at the top. In The Gaslight and Coke Company’s lamp, ptt 
up in Whitehall in 1881, the upper inlet was cut off from the outlet; and the 
Greenock lamp, fixéd in the same year, was the first design which had 
the perforated rib. He had not copied any one of his designs from Mr. 
Bray. His own designs were registered in January and May, 1879, in order 
to protect himself as far as he could. He was aware that Mr. Bray, by his 
1879 specification, claimed to produce a column of air to improve the’ bril- 
liancy of, and control the flame. With regard to Mr. Bray’s letter to him of 
April 16, 1880, stating that he had not received any reply to his complaint 
of infringement, and threatening proceedings to obtain an injunction, no 
such proceedings had ever been taken against him by Mr. Bray. He had 
not, either in his “ Lambeth” or other lanterns, taken the combination 
descri in Mr, Bray’s specification for the purpose of providing for a 
column of air moving rapidly through the lamp, or for any of the, pur- 
poses set forth by the defendant. Having regard to what was before old 
orcommonly known in them both, witness had not, in his specification, 
claimed what Mr. Bray described; and he gave the same denial to having 
taken Mr. Bray’s bed of tubes, perforated metal plate and bottom diffuser, 
or the “ wings,” as the foundation of his table-top burner. He had arrived 
at this burner by experiment made even before the London and North- 
Western lamp was put up; his object having always been to keep the air 
from the base. He had gradually brought it to the only proper place 
in which it could be put to do any good to the flame—viz., level with the 
ttom curve of the slit, as described in his patent. It had never been 
ga out before, that the protection should be close up under the slit. 

t. Bray’s “ wings” had not the least to do with witness’s flange. Defen- 
dant 8 arrangement of burners, as described, was 30 years old; but 
even if it could be called new, witness had not copied it. He had not, 
aioe directly or indirectly, copied or stolen any part of Mr. Bray’s 
jehting apparatus. Advertisements, which had been published in the 

OURNAL oF Gas LiGHTING, were read to witness, warning the public 
> sare purchasing infringements by “ a parties” of Mr. 
ray's improved system of street lighting; and he said they were totally 


thing for a pate 
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false as applied to himself. So far as he knew, in none of the publications 
by him, or extracts from them referred to and complained of by Mr. Bray 
as incorrect, had he ever said anything that was false or untrue. 


Sixtn Day.—WeEpDNEsDAY, JuLy 16. 
Mr. Sugg, in further examination by Mr. WezsteR, said with regard to 
his steatite burners, he had designed an arrangement 14 or 15 years ago 
for two parallel flat flames to issue close together from the same burner ; 
and had, of course, long previously known the improved effect of placing 
flat flames adjacent to each other. He had had to give indemnities against 
their orders for lamps to each of the customers to whom Mr. Bray had 
written alleging infringement. He did not see Mr. Bray himself at the 
time of these communications. He afterwards, in 1881, saw Mr..Hill (Mr. 
Bray’s agent) at the Westminster Local Board of Works. This was before 
the present action was commenced. His experiments with Argand burners 
began again in 1868, after his first attempt in 1858; and at that time he 
commenced to my them to street lighting purposes, with 100-candle 
wer burners of the kind he afterwards erected in various parts of London. 
e first put up in the Waterloo Road, at Christmas, 1878, two large 200- 
candle, two 100-candle, and four 50-candle burners. In the large lamps 
they were arranged in three and four concentric rings. The heating of the 
flames, and their improved brilliancy from the greater rarefication of the 
air, of course occurred in these as well as with the flat-flame burners. In 
February, 1879, he lighted Waterloo Place, from the Athenewum Club in 
Pall Mall to the Quadrant, with about forty 100-candle power lamps with 
two concentric rings of burners on the side walks, and three or four of 
200-candles in the middle of the street, with three such rings. The lamps 
remained up until June, 1879. He also erected from 45 to 50 similar Argand 
lamps in March, 1879, in Queen Victoria Street, City ; and about the same 
time five or six more in Lambeth parish. Those in the Waterloo Road 
and Lambeth were put up as an experiment, at the order of the Phenix 
Gas Company, and those in Waterloo Place and Queen Victoria Street for 
the same purpose for The Gaslight and Coke Company. As a system of 
street lighting these experiments were very successful. His first substitu- 
tion of fiat-flame burners for Argands in the Phenix Company’s district 
was made at the suggestion of Mr. G. Livesey, of the South Metropolitan 
Gas Company, in February or March, 1879. Mr. Livesey gave him an 
order for a lamp to be made in this way, to afford a light of from 100 to 200 
candle power ; but it was not finished till the end of 1879, In making it he 
did not take anything from Mr. Bray, and could not have done so, because 
there was then nothing published by him from which witness could have 
copied. He completed the flat-flame arrangement from his own knowledge 
and experience ; carrying out Mr. Livesey’s suggestion toapply the flat-flame 
burners to lamps of the kind he was then exhibiting in the Waterloo Road. 
Though Bray’s patent was dated April, 1579, no lamps were then made 
under it; and, in fact, the provisional specification was not published until 
October. Witness’s principal object in carrying out the change was to 
endeavour, if possible, to get out of the flat-flame burners as high an illu- 
minating power as he could from the Argand, without a greater consump- 
tion of gas; as unless he could do this he was afraid the parishes would 
not pay for it. For this purpose he put the burners together in various 
forms, applying a chimney underneath them to obtain a great illuminating 
power ; Dat he never obtained from the flat-flame burners, however they 
were tested, the same illuminating power as from the Argands with the 
same consumption of gas. The highest power he could get with flat-flame 
burners in this comparison was about 3 candles per cubic foot in the 200- 
candle power Argand lamp; that was to say, flat-flame burners gave 3:2 
candles as compared with 4 candles from Argand burners. After trials 
of from three to six months, the large Argand lamps he had mentioned 
were taken down, and the old 23-feet per hour burners restored, because 
the parishes would not, pay for the increased consumption of gas. There 
was certainly no failure of, or complaint against the system. Nothing of 
the kind had ever been suggested, as far as he knew; on the contrary, he 
was congratulated by the Gas Companies on the success of his lamps, 
while previously the consumption of gas in public lamps had not been 
more than 4 cubic feet per hour, in the new lamps it rose to 30 and even 50 
cubic feet. But to get the same effect from flat-flames the expenditure of 
gas would be still higher. One great objection to the Argands was the 
occurrence of breakages from the lamplighters’ carelessness; and after 
they were replaced by flat-flame burners no doubt this did not occur. On 
the other hand, the outside glasses of the flat-flame lamps were more 
liable to be broken than in the Argands; the difference arising from the 
effect of the heated air going up to the outlet in the one case, and not 
passing to the sides as in the other. He had not ceased to put up Argand 
lamps since 1879. Some four or five were erected at that time at the 
London Bridge Station; and others since at the Victoria Station (the 
Brighton Railway Terminus), London Bridge 5 me Oxford Street, Bil- 
lingsgate, Liverpool, Hastings, and elsewhere throughout thecountry. In 
all these cases the ouly complaint against thesystem was the amount of gas 
consumed to produce the light afforded ; and the liability of the glasses to 
breakage from the carelessness of lamplighters, who were generally with- 
out any special knowledge of lamp apparatus. Being examined upon 
Mr. Bray’s advertisements in the JournaL or Gas Licutine for August 9, 
1881, attacking plaintiff's lamps, and stating that the Argand system was 
wrong in principle, and had been found disastrous in practice, and that 
lamps of this kind were rapidly disuppearing from the streets, while Mr. 
Bray’s flat-flame system had proved successful, the statements there were 
entirely untrue. As a fact the flat-flame burners had never surpassed the 
Argand. The saving in gas in the —— to produce the same light 
would far more than compensate for the breaking of the chimneys, which 
would not happen at all with care in lighting. Witness had never dis- 
carded the Argand system as alleged, though he had, no doubt, put in flat- 
flame burners when ordered. Decidedly he had not “ copied the essential 
features” of Mr. Bray’ssystem. Witness’s counter-statement that Argand 
burners gave 30 per cent. better results than flat-flame burners was at 
that time, and was still, true. He entirely contradicted and stigmatized 
as untrue the other statements made by Mr. Bray in the Journat affectin 
plaintiff's lamps. He was still developing his Argand system, and ha 
even lately obtained an increased illuminating power ; the new Argands 
being equal to nearly, if not quite, 5 candles per cubic foot per hour of 
gas, against 3°2 candles for the flat-flame burners at the common 16-candle 
standard, ; 

Cross-examined by Mr. Davey: He sold his entire business to the 
present limited Company in June, 1881. Was now Managing Director 
of, and also a shareholder in the Company, in which all his patents were 
vested. In the trade, a flame issuing from a hollow-top burner would be 
called a flat-flame; but, generically, both fishtails and batswings were 
called flat-flame burners in distinction to Argands. Up to January, 1880, 
steatite burners were made for him by manufacturers in Germany ; 
though he began to make them himself as far back as 1878. Mr. Bray 
advertised “large enamel hollow-top burners” in the early part of 1879. 
In witness's opinion the larger specimen burner handed to him would not 
necessarily produce proportionately greater illuminating power than the 
smaller ones, with the same consumption and pressure of gas. In his 





“‘ Whitehall” lamp, in which he had, by direction, fitted flat-flame burners, 
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he used small hollow-tops, not larger than the ordinary butcher’s-shop 
batswing of 1862. No doubt he had used large hollow-top burners, and he 
had a right to use them. They must vary in the dimensions of the slit 
with the quality of the gas. For Paris gas he would make a wide slit ; and 
for London gas a narrow one. The width and length would be relatively 
adjusted ; but the length of the slit did not always vary in direct propor- 
tion to the quantity of gas consumed per hour, because the length might 
be varied with the object of producing different-shaped flames. He would 
lengthen the slit to make the flame straighter. If the hollow-top burner 
were widened too much, it would produce a dense smoky flame ; and it was 
always necessary to adjust the width and length of the slit to the shape of 
the flame required to be —— He was present in 1879 at the Leeds 
Exhibition, where he had an agent named Boydell. He did not see Mr. 
Bray’s enlarged hollow-top burners exhibited there. He was introduced 
to Mr. Bray at the exhibition ; but that gentleman did not show him his 
improved apparatus for street lighting purposes, and no discussion took 
place on the subject. He did not think he told Mr. Bray that he had tried 
the flat-flame burners and had failed with them, or found he could not 
make them answer. Mr. Boydell did not give, or even show witness some 
of Bray’s burners which he had purchased, and witness certainly did not 
therefore instruct him “ to get some more.” This was an entire fiction. 
He had a confidential clerk and manager named Goodson in 1879 and 1880, 
and a workman named Gillis, who had since become his foreman. He 
did not hand a packet of Bray’s new burners to Gillis with instructions to 
make use of them.- Nothing of the kind ever took place. Witness after 
this date brought out his improved enlarged burner, and subsequently 
added the flange to the hollow-top. The first of Bray’s large improved 
“ slit-union” burners he ever saw was shown him by Mr. H. Woodall, the 
Gas Engineer to the Leeds Corporation, in June, 1879. He had himself 
made burners with collars in 1878, and his specification claimed the 

lacing of the flange in its proper position, which he had ascertained 

y a at number of experiments. [The cross-examination then pro- 
ceeded upon the claiming language of witness’s specification with 
regard to the flange, its position compared with the slit in the burner, 
and its purpose as affecting the upward current of air, to show 
that the specification was not calculated to give information as to the 
exact claim made.] Witness claimed to be the inventor of the hollow-top 
steatite burner, not of hollow-top burners generally. This was the 
answer he would give to the question put; but there had been a very 
long dispute going on about the claim to hollow-topped burners. He had 
not accused the defendant of infringing his inventions or patents in any 
way farther than that of copying his steatite hollow-top burner, of the pro- 
cess of making which witness was the inventor. He sent a letter he had 
written to the managers of the Paisley Exhibition for publication in the 
Journal of Artificial Light on Sept. 27, 1879, on the subject of “ Flat- 
flame v. Argand Burners.” In this letter he complained that Mr. Bray, 
who was exhibiting gas-burners and lamps at Paisley, had been allowed to 
post placards in the building offering to stake £200 upon the result of a 
trial of his apparatus against plaintiff's. The letter stated that if it was 
the hollow-top flat-flame burner, witness “ claimed it as his own invention, 
having produced it about six years before, as published in the JouRNAL oF 
Gas LicuTine in 1875 and since;” and he complained that it was unfair 
and improper to allow such placards to be posted in the exhibition. His 
objection was not to Mr. Bray’s offer to stake £200, but to such a thing 
being allowed where they were both exhibiting the same articles, and Mr. 
Bray claiming witness’s invention as his own. He further averred in the 
letter that the lantern Mr. Bray was ex)iibiting at Paisley, if it were of the 
make advertised (for witness had not seen it), was an imitation of his 
registered “shadowless” lamp. He believed he had aright to claim the 
hollow-top burner altogether as his invention, though, as a matter of fact, 
in order to avoid controversy, he claimed only the hollow-top steatite 
burner, which he brought out first in 1868. He did not think Wadsworth 
could be called the inventor of the hollow-top burner, for he never made a 
steatite hollow-top, or, in fact, a hollow-top of any kind. What Wadsworth 
did was to make out of sheet metal a burner with a contracted neck, which 
was a different thing altogether. Wadsworth mentioned in his specification 
that the metal “ might” be hollowed out by boring; but he did not show 
how it could be done. In his-communications to the JournaL or Gas 
Licuttne he had charged Mr. Bray with imitating his lanterns ; and up to 
that date Mr. Bray had not, he thought, charged him with infringing any 
of his apparatus. It might, therefore, be said that witness absolutely began 
the war; but Mr. Bray led to the beginning of it. The defendant had, in 
fact, offered to back his apparatus against plaintiff’s “for £200 aside; ” 
but he (witness) did not accept the challenge. The reason he wrote the 
letter above mentioned was because he thought it very unfair for the 
managers of the Paisley Exhibition to allow these placards to be posted 
up where the opponents were both exhibitors. They were no doubt trying 
to push their own wares; and each was complaining that the other was 
copying him. This was about what it came to; and in the contest he 
succeeded quite as well as Mr. Bray—he certainly did not think he had 
the worst of it. They might perhaps both have been wise to have left this 
controversy to the newspapers, instead of going to law; but he would not 
go farther and say that he repented of having given instructions for the 
present action to be commenced. 

Mr. Aston remarked that if the defendant would cease his threats the 
plaintiff was willing to withdraw from the action. 

Mr. Davey said the defendant had not the slightest intention of threaten- 
ing the plaintiff or anybody else. 

Mr. Aston asked whether an undertaking would be given to this effect. 

Mr. Davey objected to give an undertaking which would be flourished 
everywhere in the newspapers. He was quite willing to advise his client 
to state that he had no intention of attacking the plaintiff, unless he was 
himself attacked again. 

Mr. Aston only wanted to ensure that the defendant would not open 
another campaign. There was room in the world for both Mr. Sugg and 
Mr. Bray; and, on the condition named, he was quite willing to let the 
action drop—each party paying his own costs. But he would do nothing 
without an undertaking. 

Justice NortH pointed out that Mr. Davey had stated his client did not 
intend to begin again. 

Mr. AsToN insisted upon an undertaking being given to this effect. 

Mr. Davey would not give one to be flourished about as a victory over 
the defendant in these ie grey 

Mr. WeBsTER remarked that the plaintiff had never written to the 
defendant’s customers, as he had done to Mr. Sugg’s. 

Mr. Davey denied that this was the case, as he said he had a letter 
written by the plaintiff to the Vestry of St. George’s, Hanover Square, 
attacking Mr. Bray’s lamps. 

Cross-examination resumed: It was the fact that nothing had been 
published by Mr. Bray in the newspapers reflecting upon witness or his 
goods until several months after the date of the letter previously referred 
to. After the Paisley dispute died out, the general war began, following 
the Birmingham trials of the apparatus. Mr. Bray, however, he thought, 
replied to the Paisley letter; and he believed the two letters were repro- 
duced in other publications. After Mr. Bray had seen plaintiff's lamp 








at Birmingham, he wrote letters complaining that plaintiff had infringed 
his patents. There was, in fact, a general correspondence about the 
Paisley affair—both parties writing letters to the papers; but this gj 
out. He had charged the defendant with copying his apparatus long 
before the defendant charged him with doing the same thing. Mr. Bray 
first letter with regard to the burners was written on March 16, 1889 

Justice.Nortu asked whether it was necessary that he should hear the 
details of every petty squabble in this great “ campaign.” 

Mr. Davey said his object was simply to show that the newspaper wy 
between the parties was begun by Mr. Sugg, though it was continued }y 
Mr. Bray. He would not justify the heated and somewhat strong |g. 
guage used by either of them in their conflict. It was not by any meay 
the language which would be employed in communications between hi, 
Lordship and Counsel. Clearly they were hotly attacking each other, 

Cross-examination resumed: After the Birmingham trial of 1880, yy 
Bray wrote a letter (on March 16) with regard to the gas-lamp tests; mak 
certain statements “in order that a proper conception might be forme 
by the public,” and alleging that the tests had been badly carried oy 
This he must admit was not a charge against him of copying. He replied 
to this in a long letter of March 30, 1880; the “ defeated competitor” 
there alluded to being Mr. Bray. But he thought this was only in retalig. 
tion for the defendant having so described him; Mr. Bray being wy. 
doubtedly the party defeated in the tests. The “ American expression” 
mentioned in the letter as applicable to Mr. Bray’s part in the corregpop. 
dence was the word “ bosh ;” and this gentleman’s anxiety that “ a prope 
conception should be formed by the public of the results of the tests,” ang 
so on, was simply ““bosh,” and nothing else. He believed he had a dig 
at defendant on June 1, 1880, in the Journal of the Society of Arts. In 
this letter he stated, with regard to Mr. Bray’s declaration that he was 
the first and true inventor of the hollow-top burner, that Mr. Bray himsel{ 
“had been playing with language to exactly the same tune” when le 
made his own declaration. This. was, no doubt, the meaning of 
his expression that “the grapes were sour.” Witness might po. 
sibly have had the best of it in point of style. At all events, he 
had endeavoured to hit Mr. Bray as hard as he could, as the defendant 
had actually charged him with a falsehood in claiming a patent when he 
had not taken one out. But he had done so; and defendant was not justi. 
fied in stating that witness had been “ playing with language.” In his 
reply to the defendant he stated that if he (witness) could not be called the 
inventor of the steatite burner, Mr. Bray certainly could not call himself 
the inventor of the enamel burner. He was merely defending himself 
then, and not attacking Mr. Bray at all. In 1879 the Birmingham Corpo. 
ration wanted to adopt some improved system of street lighting, and 
they invited manufacturers of such apparatus to send in lamps for experi- 
ment; but he was sure he did not send one of his Argands. Experiments 
had, he believed, been made with them before—of which, however, he was 
not at the time aware; and he asked leave to send in his improved flat- 
flame burner lamps. One of his improved Argands for street lighting was 
experimented upon by Mr. Charles Hunt, the Gas Engineer of the Cor. 
poration, under their directions, as was also the defendant’s lamp, which 
was selected by the Corporation for the purpose of lighting their town; 
and he believed the system was still in use there. Mr. Hunt, however, 
made the lamps, while Mr. Bray supplied the burners and other parts of 
the apparatus. Though the Corporation had witness’s improved Argand 
burner before them, he had nothing to do with the competition at the 
time. He afterwards sent his flat-flame lamp. Tests were made on two 
days, on one of which the defendant considered them more favourable to 
himself, and on the other witness thought them in his own favour. This 
was the first occasion on which he brought into public notice or exhibited 
his improved flat-flame system for street lighting. Up to this time he 
had exclusively advocated his Argand system. He was the champion of 
this and of the flat-flame system as well, and always had been so. In the 
JouRNAL oF Gas LicutinG for April 27, 1880, there was a sketch or figure 
furnished by himself of the registered shadowless lantern he had exhibited 
at Birmingham. Mr. Bray sent the JournaL drawings in the previous 
week. In his annexed letter he invited the readers of the JouRNAL to com- 
pare his lamp with Mr. Bray’s, and see which had copied the other. 

n fact, he applied to the gas world and to the candid British public 
to decide between them; and, without any disrespect to the Court, 
no doubt the gas world was perfectly competent to form its own 
opinion. In this drawing of his there was a slight inaccuracy of the 
draughtsman in placing the arrows showing the directions of the air 
currents. In the “ Lambeth” or “ Birmingham” lantern the cone was 
carried lower, and was without a pent-house; and in this respect it would 
come nearer to Mr. Bray’s. The arrows in the drawing in the JourvaL 
represented the direction in which witness designed the currents of air 
should go. His registered design of lantern might be used for either flat- 
flame or Argand burners, although the latter were shown in the drawing; 
and it was intended to be strictly in accordance with his patents of Dec., 
1879, and Jan., 1880. This was substantially the same lantern as he was 
now using, with the exception of the chimney, which he had removed; the 
air entering and having its exit at the top. [Witness then described in 
detail the differences in the drawings of his other lamps, some having the 

ent-house and others the perforated ribs.] His patent of Jan., 1880, 
included the air-guard added to the cluster of burners, and he had produced 
this form of lantern with the intention of getting, if possible, as much light 
with it as with the Argand, and to avoid the objection arising from the 
breaking of the Argand chimneys. He had not brought it out before, but 
he had been working out the idea for years; and he did not see that it was 
at all remarkable that he should have first introduced it a month after his 
previous patent. He did not include it in the December patent because 
the addition of the chimney or air-guard to the cluster of burners was 4 
different arrangement altogether. He had worked at it from the time of 
Mr. Livesey’s suggestion to him to improve the illuminating power of flat- 
flame burners; and, having found he could do it in this way he took out 
the patent as soon as he conveniently could after having perfected his 
experiments. It was not a fair way of putting it, and it was not the fact, 
that the idea only occurred to him between Dec. 24, 1879, and Jan. 22, 1880. 
Probably the thing was in an unfinished state, or was in some stage of 
working in his shop in December. He had in the newspapers accused Mr. 
Bray of having patented “an amalgamation of adopted ideas.” This was 
no doubt pretty hard hitting, but it was quite true; and he still accused 
the defendant of having copied his hollow-top flat-flame burners, his 
lantern with the reflector, the rib with the piece up the middle, the wire 
gauze, the cluster of tubes, and almost the shape of the lantern. In 1879 
he advertised his Argand system for street lighting exclusively. From 
March, 1880 (the date of the Birmingham trials), to Jan., 1881, he advertised 
this and the flat-flame side by side, and afterwards the flat-flame “ West 
minster” lantern only; the first advertisement with drawings occurring 
on the 11th of May. He sometimes advertised in the Metropolitan ; but 
regularly in the JournaL or Gas Licutimnc. In the periods of war he 
might have had a couple of pages to himself. He did not recollect nee > 
advertised his Argands since Jan. 18,1881. Advertisements always varie 
according to the demands of the market. For all this he was still the 
unconquered champion of the Argand system. 
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Justice NonT# supposed that manufacturers advertised what it was 
found their customers wanted. 

Cross-examination continued: Customers, though apparently preferring 
the flat-flame lamps, might not have tried the Argands at all; but it was 

ot his fault if they had not, for he had given the public every means of 
iad ing of the respective merits of the two forms of lamps. The market 
for ‘Argands was not quite so good as it had been. At all events they were 
not now very much asked for ; and they had practically disappeared from 
the streets, having been replaced by the flat-flame lamps. Mr. Bray had 
peen trying to bring about this result; and witness could not blame him 
for it, for no doubt they both worked in their own directions. It was the 
fact that Mr. Bray’s lamps had superseded witness’s at the Crimean 
Monument in Waterloo Place and elsewhere. With the staffs of lamp- 
lighters formerly employed, it was difficult to avoid the breaking of the 
chimneys ; but with the men now specially engaged for the purpose the 
result would be very different. He might truly say his system was born 
too soon into the world. In almost every instance the public bodies and 
yestries had had the lamps removed—in fact, the Argands had gone out; 
put it was unfair to say that the system had collapsed. At the same time 
it was also the fact that in some instances Mr. Bray’s lamps had been 
superseded by witness’s flat-flame lamps, though not by Argands. After 
erecting his Argand lamps in Waterloo Place, he himself proposed to The 
Gaslight and Coke Company that flat-flame lamps of quite a different 
description should be ie up, in order to strike the public—something new 
altogether. Under all these circumstances, and although the defendant 
had been fighting the Argands ever since 1879, witness thought it was 
unfair for Mr. Bray to say he had “abandoned his Argand system.” One 
of his lamps, out of about four at the refuges in Southwark Street, had 
been replaced by one of Mr. Bray’s; but at Billingsgate the five Sugg 
lamps he had originally put up remained. Those at Victoria Station and 
at London Bridge were some of the lanterns removed from Waterloo 
Place. Seven or eight lamps for a large town like Liverpool was not a 
t number. But the Company made their own lamps; and, besides, he- 
Relieved they ordered some more from him a short time ago. The lamps 
had been tried at the Manchester Central Station, as well as at Salford ; 
but he did not know that they had been all removed. He had one lamp 
at Leeds; but, of course, he would have no chance against Mr. Bray there. 
He could not expect to “carry the war into the enemy’s country ” to this 
extent. He never heard that Argand lamps gave in the street a poorer 
result by 10 per cent. than when tested by the photometer in a chamber; 
on the contrary, he thought they would give more light in the former case. 
There was no difficulty in oe the Argand glasses straight, if they 
were once fixed perfectly upright in the sockets. This was the difficulty 
with careless men. It was not the case that after a very short period of 
use they became opalescent, and obscured the light ; and therefore required 
constant cleaning. It was hardly fair to try to make out that the break- 
ages could not be avoided with care, when he could speak to having had 
one !amp in use for six years without anything of the kind occurring. 
Defendant and he continued the newspaper war until the Editors of the 
publications would not have any more of it, and put a stop to the corre- 
mdence; and the scene of the campaign was then transferred to the 

ourt. 

Justice NorTH expressed a wish that he had as much power as the Editor 
of a newspaper. 

Cross-examination continued: He inserted an advertisement in the 
Metropolitan for April 3, 1880, giving results from his 200-candle power 
lamps, and stating that he had “thus publicly disproved all the false state- 
ments unscrupulously circulated by a rival maker and inferior imitator of 
his original inventions.” This was only qa mild reply to something Mr. 
Bray had said; but he could not at the moment say exactly what it referred 
to. This advertisement was inserted weekly for about four months. In 
fact, his advertisements were always in reply to something from the 
defendant ; and though he always tried to do it in a quiet way, they were 
called forth by something or other, which was particularly “hot.” His 
“original invention” there referred to would probably be his hollow-top 
burner. He had stigmatized the defendant's statements as “ misleading, 
unscrupulous, and unworthy of attention.” Being asked why, if this were 
80, he had come to the Court, he likened the disputes tothe Franco-German 
War ; and though he had not entered into it exactly “ with a light heart,” 
he had had the action forced upon him as the Germans had forced a 
declaration of war from the French. Indeed, the parties would probably 
not have been before the Court now had it not been for the course taken 
by Mr. Davey himself in the original proceedings, in forcing an undertak- 
ing from the plaintiff that he would take steps to invalidate Mr. Bray’s 
patents. It was found, however, that getting a writ of scire facias was an 
obsolete sort of thing now, and nobody appeared to know how to do it; 
and, after this, the defendant, except for one or two trifling things, had 
not continued his attacks, so that nothing further was done in the matter. 
As to witness’s letter to the Vestry Clerk of St. George’s, Hanover Square, 
with regard to part of Piccadilly Loins lighted with Mr. Bray’s lanterns, 
and asking to be allowed to compete with him, this was not at all the same 
sort of communication that Mr. Bray had made to The Gaslight and Coke 
Company, because the defendant was in that case adopting witness's plan 
of lamp. He no doubt complained in his letter that “an imitation of his 
lamps” had been actually allowed to be put up in Piccadilly, and stated 
that he “could supply better lamps than could be obtained from Leeds.” 
This meant from Messrs. G. Bray and Co. When he wrote the letter he 
felt he had been unfairly treated in having his lamps taken down and 
replaced by Mr. Bray’s, which were made so very like his, and which Mr. 
Bray had never supplied before. At the time the defendant made his 
verbal complaint of infringement to The Gaslight and Coke Company, the 
Sugg “ Whitehall ” lamp was not in existence, but was still only in design. 
Défendant could not wait for the lamp to be put up before charging 
infringement. The same remark applied to the Bristol and Dublin cases, 
and (except as to one lamp) to the Greenock case also. The lamps were 
only in design when Mr. Bray’s threats were made; and the consequence 
was that witness was obliged to give the Dublin people an indemnity before 
he could go on with the lamps. The “ Whitehall” lantern, though not his 
chef-d'euvre, was a very good one. . 

Re-examined by Mr. WensTER: The effect of the size of the burner 
head, and the width and length of the slit, on the illuminating power had 

n the subject of discussion ever since 1858, The width of the slit was 
determined mainly in relation to the quality of the gas; and the length 
would vary for the different-shaped flames required. This was all 
worked out before 1879. Nowhere in the specification which witness was 
alleged to have infringed, had Mr. Bray given one single direction as to 
tength or width of slit. A collar was fixed on plaintiff's North London 

urner of 1878; and in his subsequent experiments he followed the form 
of steatite burner he had previously made. He knew nothing of Wads- 
Worth’s earlier specification when he first worked out his hollow-top 
urner, which was his own invention exclusively, obtained by hollowing 
out the head of his original Amsterdam burner. Whether he was the 
he t and true inventor or not, he had worked it out entirely himself; but 
still thought Wadsworth had not shown how to do it. Wadsworth’s 
Specification was only brought to his knowledge when he himself com- 





menced his action against Silber for infringement of his Argand burners. 
He did not copy from anything brought to him from Leeds by either 
Boydell, who had now left his service, Goodson, who was now in oppo- 
sition to him in business, and, in fact (as witness believed), was infringing 
some of his patents, or by Gillis, who was still in his service. The burner 
he obtained from Mr. H. Woodall in 1879 was stamped “ Bray's Standard 
Patent, 70-candle Power;”’ but in no patent of Mr. Bray’s was there any 
peculiarity of size or slit pointed out. At the Paisley Exhibition witness 
was exhibiting his steatite burners; and the defendant, burners enamelled 
with a kind of porcelain, copied from plaintiff's steatite invention, which 
he had not patented. Whatever he might have stated in his advertise- 
ments, he had never written a threatening letter to any one of Mr. Bray’s 
customers. 


Seventn Day.—Tuurspay, Juiy 17. 

Mr. Sugg’s (plaintfi’s) re-examination by Mr. WensTeR was concluded 
this morning. Witness said that under his changed system all the lamps 
he put up worked satisfactorily. His Birmingham combination No. 2 was 
never sold, but was only exhibited at Birmingham. 

Mr. J. Day, examined by Mr. Wutnney, said he had been in the employ 
of Messrs. Searsley, Field, and Co., of Birmingham, as pattern maker. 
They, were general brassfounders, and gaselier and chandelier manufac- 
turers. He had had large practical experience in the manufacture of gas- 
fittings, and had made all the ordinary kinds of gas-burners—Argands and 
flat-flames. He had known for a long time anterior to the date of the 
patents in question that burners had been placed side by side, or in 
combination in various positions, with the edges or tops of the flames just 
touching. This was a well-known method. In one of the old examples 
shown to him the pipes or tubes to which the burners were fixed were 
placed in a kind of box, which conveyed the gas to the burners; and round 
the box there was what might really be called a bed of tubes arranged so as 
to convey currents of air up between the burners. Another had a com- 
bination of three flat-flame burners made to burn in a globe; and, in such 
a position as to prevent the jets of flame mingling and smoking, a ring 
was provided in which was placed a plate of wire gauze, the size of the 
meshes of which were regulated according to the current of air required. 

Cross-examined by Mr. Davey: The object of the arrangement he had 
mentioned was to convey currents ef air up between the burners. There 
were two cylinders, with holes in the top, for the purpose. He could not say 
whether the currents of air between the burners would have the effect of 
keeping the flames cool, because the deflector in the centre of the burner 
spread the currents of air. He did not think it would spread the flames. 
He thought “ bed of tubes” was a fair term for it. Assuming that they 
were about 3-feet jets, they would very nearly touch. He could not answer 
the question whether the purpose was to place them as closely together as 
they could be put. This particular burner was made in about the year 
1846. He was.acquainted with the principle that, in the matter of gas- 
burners, 1 and 1 made 3, and not 2, _ before the date of the patents; 
that was to say, that the contiguity of the flame not only increased the 
light, but had the effect of superheating the flames themselves. Other 
scientific witnesses who had been called might have said they were not 
aware of this fact; but he could only say that he knew it practically, 
though not scientifically. His firm sold these burners to lamp manufac- 
turers; but he could not say whether they were used by the purchasers. 
He knew they had been used in corridors and in-door places, and they 
might have been employed out of doors as well; but he could not say this 
from his own knowledge. He had no objection to the burner being tried 
with a proper globe and proper appliances to make it burn satisfactorily. 

Reacsmmact by Mr. Aston: Had no doubt whatever that the burner 
would answer the purpose intended, and saw no reason why this identical 
burner should not be used for illuminating street pavements, if made large 
enough. In principle the burner was applicable for the purpose. The 
globe would be required to surround the burners, and allow the air to 

ass Up. 

’ Mr. Aston remarked that he had several scientific witnesses, among 
them Dr. Meymott Tidy and Mr. C. Heisch; but he did not think, after 
the evidence which had already been given, that he need overload the case 
by calling them. 

Mr. Corbet Woodall, C.E., examined by Mr. Aston, said he had known 
Mr. Sugg for 20 years, and was aware that during this time he had made 
many improvements in both flat-flame and Argand burners,” The light- 
ing experiments in the Waterloo Road were made under his direction, as 
Chief Engineer of the Phoenix Gas Company, by Mr. Sugg in 1878. The 
lamps employed were of various kinds. The general extent of the road was 
lighted with rather larger fiat-flame burners than had been ordinarily 
used; and in the centres of the street traffic by specially large Argand 
burners, some of them of 200, some of 100, and some of 50 candle power. 
He did not get the burners from Mr. Sugg, because they were applied to 
regulators which were not made by the plaintiff. The Argand burners were 
all manufactured by Mr. Sugg, as were the lamps in which they were fixed. 
He was quite sure the enlarged burner was used at thattime. The ordinary 
size}consumed 5 cubic feet per hour. The consumption of the flat-flame 
burners put up at first was 8 feet, and they were afterwards reduced to 6 feet 
perhour. The large Argands, which answered exceedingly well, were entirely 
new; but the large flat-flame burners were quite within ordinary know- 
ledge and use for giving increased light. Some of the Argand lamps were 
removed after a time, when they had served their purpose as an experi- 
ment; but several of them still remained where they were originally put up 
in 1878. They had, he understood, been somewhat altered, and there were 
no Argand burners remaining in them at all, flat-flames having been sub- 
stituted for them. He had no doubt that the same lamps which had 
the Argands were those now used for the flat-flame burners. The altera- 
tion took place after he left the Phoenix Gas Company in 1880; and he had 
nothing to do with the change. He knew from experience that there was 
a certain amount of special care required with Argands, to avoid breaking 
the glasses ; but the cost of the breakages would not amount to the cost of 
the extra consumption of gas by inferior burners. In other words, the 
saving in gas by the Argands would more than cover the cost of break- 
ages. He could not find, in Mr. Sugg’s drawings produced, any of the 
parts claimed in Mr. Bray’s specifications of 1879. These drawings did 
not show the creation of an upward column of air round the burners other 
than was required for the purposes of ventilation and combustion in the 
manner and for the purposes described by Mr. Bray. Witness had .seen 
Mr. Bray’s lamps, in which both inlet and outlet were at the top. Though 
he could see perfectly well what was aimed at by Mr. Bray, he must admit 
that he was very much puzzled by the expression, “column of air other 
than that required for combustion and ventilation;” but he could say 
that, whatever was really meant by it, no such thing was aimed at by 
Mr. Sugg. Hehad seen Mr. Bray’s lamps in Cockspur Street ; and on one 
occasion, when he saw them, he thought there was not a single one of 
them without a broken pane of glass, owing to the heat of the burners. 
This showed clearly that there was hardly enough air in the lamp, and 
certainly not enough to prevent the breaking of the glass. This effect 
might, however, have been possibly produced by an ordinary quantity of 
heat with a sudden flow of air, causing contraction. As an engineer, he 
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could only account for this result by ee a deficiency of air in the 
lantern—less than was required for combustion and ventilation. He had 
had a great deal to do with public street lighting by vestries and local 
bodies ; and he could say, from his experience in this respect, that the result 
of the publication of Mr. Bray’s statements, that Mr. Sugg had abandoned 
his Argand system, would no doubt seriously affect his trade. 

Justice Nortu remarked that no damages were asked. 

Mr. Aston said that, in compliance with the observation from the Court, 
he would not pursue this point. 

Examination resumed : Witness entirely agreed with Mr. Sugg’s evidence 
that all his efforts had been directed te take the currents of air away from 
the burners. At the time they were proposing to adopt a new system of 
street lighting in 1878, he made a = number of experiments with com- 
binations of fiat-flame burners in different forms; but he did not publicly 
try any of these groups of burners. Comparing Mr. Sugg’s flange table- 
top and Mr. Bray’s wings, the former effected a useful purpose, while the 
latter did not, as far as witness’s experience went. Mr. Sugg’s flange with 
the sides shorn off would act in much the same way as Bray's wings, if 
they were placed in a similar position, notwithstanding the difference of 
the extent of surface. As far as his observations went, if the collar or 
flange of Mr. Sugg’s burners dropped down a short distance, it would be as 
useless as Mr. Bray’s wings. Assuming that the mutilated, or altered 
flange, and wings were both placed in the position indicated by Mr. Bray 
in his drawings, Mr. Sugg’s collar, even if the burners were inclined 
towards each other, would be utterly valueless like the others. When the 
burners were inclined (as shown in Mr. Sugg’s drawings) away from the 
perpendicular, it was palpable that they could not affect the current of air 
coming past it. With regard to Mr. Bray’s description as to placing the 
wings immediately under the edge of the flame, he would certainly, as a 
gas engineer, have taken this to mean close under the flame. In the 
drawings the distance below corresponded with the distance at which they 
were placed in practice; and, by experiment, he had found that they were 
valueless there, and produced no effect whatever. His evidence as to the 
comparative merits and use of the collar and wings was founded upon his 
own experiments. 

Cross-examined by Mr. Davey: Dr. Tidy and Mr. C. Heisch were both 
present when he made his experiments with the burners, as well as some 
of Mr. Sugg’s employés. It would be quite consistent with every word in 
Mr. Bray’s specification that the wings should be placed close up to the 
slit of the burners. He was aware that there had been a large demand for 
Mr. Bray’s burners, and that in practice they had given great satisfaction ; 
but the burners would have done so equally had the wings been absent 
from them altogether. It was oe | how a small and inappreciable 
distance between the wings and the slit would make the wings useless. 
The great difference between Mr. Sugg’s flange and the wings was the 
position ; but there was this further difference, that the collar would have 
the effect of deflecting the air from the edges and side of the flame gene- 
rally, and of causing it to pass round them. The removal of the sides of 
Mr. Sugg’s flange would not have any influence with regard to the sides of 
the flame. The same purpose was to some extent aimed at by both patentees ; 
but Mr. Sugg’s object was to deflect the air, and keep it from going 
straight up against the flame. Mr. Sugg’s specification only claimed that 
his collar would act in such a manner as to prevent the edges of the flame 
from becoming forked. When the collar was inclined, it would have the 
effect of interfering with the upward current of air ; but the inclined wings 
would not. If the wings were widened, and used in this position, there 
would be nothing to prevent them acting in the same way as the collar ; 
and there was nothing in Mr. Bray’s specification which would prevent 
him widening them, so that if he wished his flames to converge, all he 
would have to do would be to widen his wings. As the wings were shown 
in the drawing to be in a vertical plane to the direction of the burners, and 
as some of the burners were sloped, a workman would blunder to an extent 
not to be anticipated if he failed to incline the wings in the same direction 
as the burner, and so produce the beneficial effect which witness attributed 
to Mr. Sugg’s collar. He was most decidedly of opinion that, as drawn in 
Mr. Bray’s figure, the wings would not have the effect of deflecting the air 
at the distance they were placed below the flame. When he left the 
Phenix Gas Company ten new lamps had been put up in the Waterloo 
Road ; but (about six months afterwards) eight of them were removed when 
the experiment had been thoroughly tried, and the lighting was then again 
taken over by the parish. The other two lamps were taken by the Vestry, 
who were apparently satisfied to go on paying for the gas they consumed. 
He was aware that the general opinion of gas engineers was against the use 
of Argand burners for street-lighting purposes, and in favour of flat-flames ; 
the superior lighting power of the former not compensating for the trouble 
they caused. He had not heard that from 500 to 600 lamp chimneys had 
been broken with the Manchester Argands ; and should be much surprised, 
from his own experience with them in South London, to hear that this 
was the case. he common 5-feet per hour flat-flame burners used at 
that time would give a 12-candle light; and the 8-feet single flat-flame 
burners used in the Waterloo Road would give a 20-candle light. He 
could not say whether they were batswings or fishtails. In the drawing 
of the lamp which Mr. Sugg sent to Mr. Bray, in March, 1880, the direc- 
tion of the air was shown by arrows. Some of the air entering at the top 
inlet would pass down the sides of the lamp, and ascend through the 
cylinder in an upward current round the burners; but it would not do so 
in acolumn. To this he altogether took exception. There would, how- 
ever, be a current of air moving with greater velocity than the adjoining 
air in the lamp. No doubt some portion of the air would rise directly to 
the open side of the flame. His attention had been called to Mr. Bray’s 
second modification of his specification, by which the air was made to 
enter at the upper inlet, when the ventilator was used as an inlet and out- 
let combined. Theair thus coming in passed down the sides of the lantern. 
This pointed to sending the air, after it had descended the sides, in an 
ascending current up between the burners. But the means proposed for 
the purpose would be = insufficient; and if they were at all likely to be 
successful they would be a most flagrant copy of Mr. Suge’s Argand lamps 
of the registered design erected in the Waterloo Road, which had the air 
supply at the top and the products of combustion carried out at the top in 
very much the same way as was described in Mr. Bray’s specification. In 
witness’s opinion the air would not _— in the direction shown by the arrows 
in Mr. Bray’s drawing, but would pass through the cylinder vertically 
upwards ina column. He should doubt whether Mr. Suge’s “ air-guard,” 
as he called it, would have the effect of sending the air up round the outside 
of the flame. In Mr. Sugg’s lamps some of the burners might be placed on 
the circular cylinder. In Mr. Bray’s specification there was no reference 
to perforations in the cone; and he should assume that with an inlet at the 
top it would beremoved. Removing the cone, and, in the same comparison, 
removing Mr. Sugg’s cylinder, or air-guard, there was still a substantial 
difference between the arrangements for providing a current of air through 
the burners ; and the difference was most marked in the method of letting 
the air into the lantern. The position of the burners in the two lanterns, 
the shape of the cone, and the point of admission of air, were also all 
different. If both lamps were left complete with the upper inlet, the 
difference was, in short, that one would work and the other would not. 





Mr. Suge’s arrangement would work as well with the cylinder as withoy 
it. [The cross-examination then proceeded upon the details of th, 
drawings produced in Court, showing the difference in position of th 
various parts of Mr Sugg’s lamps and the similarity to Mr. Bray’s.] Th. 
object of Mr. Suge’s wire gauze screen was not to send up the air enter; 
through the tubes, so that it — up the centre of the lamp ing 
column large enough to envelop the flames, but to diffuse it through the 
lantern. From the operation of the heat from the flames the air would, of 
course, be drawn into a current from the flames more rapidly than the gir 
moving in the bottom of the lantern. There would, in fact, bea sharper 
current of air round the group of burners, or round one single burner, 
taking away the screen the air would pass up in a current between the 
burners ; that was to say, the screen would act as a diffuser of the upwarj 
current of air. 

Re-examined by Mr. Aston: Mr. Bray’s specifications spoke throughoyt 
of his rapidly-moving column of air, and of its speedy and upward vertica} 
direction, by which means the patentee hoped to steady the flame. 
whereas Mr. Sugg sought to get an even diffusion of air throughout his 
lantern, and to produce practically counter-currents, the one to nullify 
the other. This was the difference between the two lanterns. Witness 
being asked whether in all lamps certain portions of the current did not 
rise vertically to the flames, 

Mr. Davey objected to the question being answered so as to enable Mr, 
Aston to make a new case in re-examination. 

Justice Nortu ruled that the question did not properly arise out of the 
cross-examination. 

Re-examination resumed: The cone was wider and closer to the burner; 
in one design than in the other. Assuming there was a physical sep:. 
ration between the inlet and outlet apparatus in Bray’s lantern, there 
was in this respect an essential difference between the two. If Mr. Bray's 
bottom inlet of air were not removed, the lamp would be utterly valueless, 
and it would be quite impossible to get an inner and outer current at the 
top without a separation between them. In all his drawings Mr. Sugg 
made the necessary physical separation between his inlet and outlet. Mr. 
Sugy’s air distributor was above the bed of tubes; in Mr. Bray’s it was 
below them. The object of the multiple tubes shown in Mr. Bray's speci. 
fication was not the same as in Mr. Sugg’s. The use of such a shield for 
breaking up the currents of air was well known before these patents; 
and he remembered having in his hands long ago a complete gas chamber 
consisting of a gauze plate and encircling gauze ring through which the 
air had to pass. 

Mr. W. J. Prim, examined by Mr. Cuapwick HEALEY, said he had had 
charge of the lighting department in the Houses of Parliament since 1868, 
He produced from the Houses of Parliament an ordinary burner in five 
branches, the edges of the flames from which did not touch, being about 
8 inches apart from each other. These burners might have been up for 
the last 25 years. 

Mr. Davey remarked that they could be seen in every church in England, 
and had nothing at all to do with the question at issue. 

Examination resumed: Another multiple burner, consisting of a circle 
of fishtails, which he produced from the entrance to the House of Commons 
in Westminster Hall (not out of doors), had been up for 25 or 30 years. In 
this the flames were almost touching. Another burner he produced was 
taken from one of the doors outside the gateway, on the south side of the 
Victoria Tower, where it was fixed in an ordinary lantern in the outer air, 
In this lantern the burners were placed as close together as they could be 

ut without touching. The burner had been in the spot named for some 
ength of time. Another gas branch he produced from the ceiling of the 
House of Lords. This was a kind of suspended sun-light with the flames 
arranged at right angles, but so as not to touch. This light had no shield 
or cylinder round the flames. He remembered Mr. Wigham’s signal light 
being put up in the tower of the Houses of Parliament in the winter of 
1872. Several alterations had been made in it since it was first put up. 
As originally fixed it had a cone round the burners, and was made according 
to Wigham’s triform arrangement of three groups of burners rising above 
each other pyramidically, and comprising in all 384 burners. This was the 
kind of burner ordinarily used in lighthouses. These burners were sur- 
rounded by a mica or talc cylinder, which rose to the level of their tops. 
The arrangement had now been altered to the biform. This group of 
burners was open at the bottom, the cylinder being supported on a pipe 
which was carried round them. Lanterns with three burners were put up 
in New Palace Yard in 1865. The lights were fixed in triangular form, and 
arranged so that the flames would not touch. 

Mr. WEBSTER said this was the plaintiffs’ case. oak 

Mr. Davey, on behalf the defendants, then submitted that the plaintifis 
had not made out any claim whatever to any part of the relief which they 
sought from the Court. His learned friend had asked for an injunction, 
the form of which he had not been good enough to state; but he com- 
plained that Mr. Bray had untruly charged Mr. Sugg with infringement, 
and had, without meaning to carry out his threats, threatened legal pro- 
ceedings. There was not an atom of evidence that Mr. Bray did not mean 
to carry out his threats: and there had been no attempt to prove mala 
fides on his part in this respect. 

Justice NortH said the plaintiffs had not gone into that part of the case, 
which was only material on the question of damages. . 

Mr. Davey inquired whether the plaintiffs’ Counsel confined their 
charge to the making of untrue statements apart from malice. If not, he 
would show that, beyond all question, the plaiatiffs’ legal advisers had 
entirely misunderstood the law on the point, for there was no more right 
to an injunction than to damages in such a case. Sir George Jessel’s 
observations, on which so much reliance had been placed, even if in the 
—— favour, as was claimed, had been entirely set aside in the Court 
of Appeal. 

Ma Aston pointed out that Mr. Bray had announced his intention of 
taking legal proceedings, by issuing circular letters. ‘ 

Mr. Davey denied that any such circular letters were put in evidence. 

Justice NorTH said he had only seen the four which had been putin. 
Whether they could be called circulars or not he did not know. 

Mr. Davey said the plaintiffs’ case, in fact, was that, in the first place, the 
defendant had made malicious threats; secondly, that the defendant had 
wrongly, untruly, and maliciously alleged that Mr. Sugg had abandoned 
his system, meaning the Argand system of street lighting. This point he 
was content to rest upon Mr. Sugg’s evidence alone. They charged, thirdly, 
that the defendant had wrongly, maliciously, and untruly alleged that Mr. 
Sugg had unscrupulously attempted to introduce as his own inventions 
copies of Mr. Bray’s. This, again, he would leave on the evidence as it 
stood. Beyond all question, as a matter of fact, Mr. Sugg had attem ted 
to introduce as his own inventions what might not unreasonably have 
been believed to be, from the language which Mr. Sugg used, and from the 
purpose for which the things were employed, copies of what the defen- 
dant had introduced, whether he had patents for them or not. He woul 
therefore submit that, on the evidence as it stood at present, there was 
really no kind of case that could be left to a jury on the question of malice, 
even supposing Mr. Bray had made statements regarding Mr. Sugg whic 
were apparently not founded on fact. A case which required the evidence 
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ea 
of all the eminent persons who had been called, for the nee of showing 
that the statement that Mr. Sugg was infringing Mr. Bray’s patents was 
ntrue in fact, was, he thought, calculated to raise at least a suspicion in 
the mind of the Court that it was not so very ene a statement. 
On the point of law he maintained that it was equally necessary, in order 
to obtain an injunction against issuing threats, that they should have 
been issued maliciously, as it was in order to obtain damages. It was 
true that if, after it had been judicially decided, or brought to a man’s 
attention in some way hardly less clear than that what he was alleging to 
be an infringement was not, in fact, an infringement—if, after this, the 
person were to threaten to sue, the Court would reasonably infer that these 
threats were made mald fide. This was really all Sir George Jessel meant 
in the passage SO much relied upon by the plaintiffs’ Counsel. But such a 
inined Judge could never have intended to say that an injunction could 
be obtained in the Court of Chancery to restrain acts which were not 
actionable, if it was not an actionable act to warn persons, and to tell them 
they would expose themselves to legal proceedings; and if it was done 
honestly, and in the bond fide belief that the acts in question were 
infringements, and with the bond fide intention (as his Lordship would 
find was the case here, beyond any possible question) at the proper time 
to try his rights by action, then Sir George Jessel never intended to 
say that @ man would be liable to an injunction for doing that which 
was not an actionable act. The only object of an injunction was to 
restrain the continuance of actionable acts; but if a man did something 
which was not actionable, not even nominal damages could be recovered 
inst him. Under these circumstances, the suggestion was never heard 
before that the Court had any jurisdiction whatever to restrain the con- 
tinuance of such acts. If the Court should hold that there had not been 
any infringement by Mr. Sugg, but that Mr. Bray had reasonable or proper 
cause for his warnings, for the purpose of ‘protecting the monopoly 
which he conceived himself to have by law, then the action must be dis- 
missed. But if, after the Court had pronounced an opinion that there was 
no infringement by Mr. Sugg, Mr. Bray afterwards renewed his threats, 
he agreed that this would be such cogent evidence against him—knowin 
that he had a judicial decision against him—that if he went on to try a 
deter his ives customers from dealing with his rival, the Court would 
have no difficulty in deciding that these threats were not made bond fide 
but mald fide, and for the purpose simply of destroying his rival’s trade. 
This was all Sir George Jessel meant in the expression used by him, which 
was, after all, nothing more than a dictum perhaps inadvisedly uttered ; 
and even if it could be considered to have been intentionally made by so 
learned a Judge, it was distinctly overruled in the Court of Appeal. - 

Justice NortH remarked that the plaintiff said Mr. Bray had done 

certain things, and Mr. Bray, in reply, said he was perfectly justified in 
oe them; but he did not say he meant to go on doing them ip spite of 
a judicial decision. 
Mr. Davey said certainly not. The allegation of justification by Mr. 
Bray, in the pleadings, was only formal, and introduced for the purpose 
of making them complete. Mr. Bray justified what he had done on the 
ground that there was—and this was all it was necessary for his Counsel 
to show—reasonable and probable cause for his thinking Mr. Sugg’s 
lanterns and apparatus were infringements of his patents—he having, in 
fact, been so advised. He thereupon wrote the letters of complaint for the 
urpose of protecting his legal monopoly, and not for any other purpose. 
f this were made out, Mr. Bray would be entitled to the judgment of the 
Court in his favour. Against the plaintiff's evidence that there was no 
infringement in fact, he would adduce equally good evidence that there 
was an infringement in fact, though the learned Counsel was quite pre- 
pared to admit that there was a question about it. Half-a-dozen persons 
competent to form an opinion on the subject might come to the one con- 
clusion, and all he bond say was that half-a-dozen others, equally com- 
petent, might conclude the contrary; and he should endeavour to show 
that there was reasonable and probable cause for the course taken by 
Mr. Bray in protecting his legal rights. But there was a technical objec- 
tion, which was absolutely fatal to Mr. Sugg’s success; and it was that 
Mr. Sugg, at the time this action commenced, had ceased to carry on his 
business, and could not, therefore, suffer any damage. He had no cus- 
tomers at the time, and had ceased to be the owner of the patents; having 
transferred both his business and his patents to a limited Company, of 
which he was, no doubt, Manager and a shareholder. Still this did not 
—— individually to sue for anything done since the incorporation 
of the Company. 

Justice Norra said that, as regarded everything which occurred before 
the formation of the Company, they had clearly nothing to do with it. 

Mr. Davey quite assented, and submitted that no person could complain 
of an act done to somebody else’s customers because he had sold his burners 
to that somebody else. For this proposition he referred to the case of the 
Nobel's Explosives Company. Mr. Sugg’s former business no longer 
belonged to him, and he could not therefore be injured; and it was yet to 
be shown that merely being a shareholder in a Company gave a person a 
right of action for a wrong done to the Company in its corporate capacity. 
If Mr. Sugg might sue, any other person might do so. As regarded any- 
thing done prior to June 13, 1881, the Company clearly could not sue. 

Justice NortH remarked that the business might have been sold fora 
rod sum on this account, and Mr. Sugg’s pocket might have suffered in 

hat way. 

; = said, if this were so, at all events Mr. Sugg had not stated it 
in his evidence. 

Justice NortH pointed out that the plaintiffs asked for damages—cer- 
tainly only the nominal sum of 40s. 

Mr, Davey admitted that this was so; but urged that the plaintiffs also 
asked for an injunction to restrain Mr. Bray from expressing an opinion 
that the Argand lighting system had become a complete failure. There 
never was anything more absurd. Mr. Sugg stated that he did not believe 
it to bea failure ; but, as far as could be seen, the general public were of 
alike opinion with Mr. Bray. This was shown by Mr. Sugg’s own conduct; 
for when he was asked to light Parliament Street and Whitehall, be 
himself discarded his Argand burners, and suggested to the Directors |of 
~ Gaslight and Coke Company that he should substitute flat-flames for 

m. 


Justice Nort: For reasons which he gave. 

Mr. Davey did not care about his reasons; this was the fact. Under 
these circumstances, Mr. Bray having been all along the opponent of the 
Argand system, and advertising his awn flat-flame system in opposition to 
it, could not Mr. Sugg have allowed him to indulge his triumph at Mr. 
Suge’s own conversion—not in theory, but in actual fact—to the use of the 
flat-flame in preference to the Argand system? But how could this affect 
theCompany? Mr. Sugg himself no longer carried on the business, and he 
had not made a single Argand burner since June, 1881. He had gone out 
of business at the date of the issuing of the writ in this action. How, 
therefore, could he show damage? What actionable wrong was there done 


to him when he issued this unhappy writ in October, 1882? It was not 


ee Ae understand what the meaning of the third head of complaint was ; 
ut if it meant that Mr. Sugg had introduced things as his own invention 
which were copies of Mr. Bray’s, again the answer was that he had then 





no trade—he had bere with his business and patents when the state- 
ment was made. hether the inventions described in his patents were or 
were not copies of Mr. Bray’s was perfectly immaterial to him then; 
because he could not suffer to the extent of one single penny. He had 
sold his business—it was to be hoped quite to his own satisfaction—and 
his pocket could not be touched by the statements, whether true or not, 
that these inventions of his were copies of Mr. Bray’s. Then if the mean- 
ing of the allegation was that Mr. Sugg’s patents were invalid, what 
right of action did this give, unless, indeed, in the sense of “ slander 
of title”? and if this were intended to be the charge, it ought to have 
been set out very differently in the statement of claim. In order 
to maintain slander of title, the allegations made in the statement 
of claim must be strictly proved. The learned Counsel cited the 
case of Halsey v. Brotherhood, in which the right to an injunction and 
damage in such circumstances was discussed, for the purpose of showing 
that Mr. Aston’s reliance on the case was misplaced ; and that even if this 
ee point of Sir George Jessel’s judgment could be relied upon, it 

ad been expressly overruled by the Court of Appeal. In that case the 
plaintiff claimed damages on account of the defendant having wrongfully 
represented and stated to customers of the plaintiff, and other persons 
intending or desiring to contract with the plaintiff for the supply 
of steam-engines, that the steam-engines made by the plaintiff were 
an infringement of the defendant’s alleged patent, and threatening such 
customers or persons with proceedings if they purchased such steam- 
engines. For this, damages and an injunction were claimed. By their 
defence the defendants denied the validity of the patent, and stated that 
the defendants had obtained two prior patents. They claimed that the 
plaintiff's steam-engines were not an infringement of the defendant's, and 
that they had made threats; and they said that their statements had been 
made in the full and honest belief of their rights as patentees, and that 
such statements were made in legitimate competition in trade. What the 
evidence was did not appear from the report of the case ; but from the judg- 
ment it seemed that the defendant succeeded in proving his defence, and that 
the plaintiff did not succeed in proving mald fides. Inthe judgment, it was 
stated that the defendant held two patents which had never been chal- 
lenged ; but, with reference to the contention that the-defendant was not 
justified in making such statements as he had made, unless he proposed 
to assert his right by legal proceedings, the Court entirely dissented from 
the proposition, and held that there was no law in this country com- 
pelling a man to assert his legal right by action. He might, if he pleased, 
give notice to persons that his legal rights were being infringed ; but if a 
man, knowing that he had no legal right, threatened proceedings for a 
collateral purpose, to prevent another man carrying on his business, 
knowing that the thing manufactured by the other man was not an 
infringement, and for the purpose of injuring the other man in his trade, 
of course, he was liable, like any other person who made a false assertion 
not bond fide. The mere fact of the man stating that he had a right, and 
that something else was an infringement of it, did not give a right of 
action ; and the test was the want of belief in the truth of the assertions 
made. Referring to what Lord Bramwell said in another case (Wrenn v. 
Weall), the learned Judge put the point very pithily when he said that a 
man was bound to be accurate in his facts, but he was not bound to be 
accurate in his law; and it was not actionable for a man to be wrong in 
his law. Then the late Master of the Rolls proceeded to say that a man 
was not subject to an action for such statements, even although he did not 
follow up his threats by bringing an action for the infringement. This 
meant, no doubt, that, if he made statements knowing them to be untrue, 
the plaintiff would be entitled to bring an action to restrain him by 
injunction; but if the defendant proved the statement to be true, it 
appeared to be plain that this was a good defence to the action in respect 
of statements made bond fide, though it was nof a good defence to an 
action for injunction to restrain the continuation of such statements, to 
say that the statements were made bond fide. The learned Counsel would 
venture to say, with all respect, that this was bad law; and there was no 
warrant anywhere for saying that the Courts of Equity had any jurisdic- 
tion to grant an injunction, except to restrain actionable wrongs. If what 
a man was doing was not an actionable wrong, one had no right to restrain 


- him from continuing to do it. It was a mere dictum, at all events, what- 


ever might be the meaning of it; but what the learned Judge appeared to 
have in his mind was the previous statement, that it might be, if a man 
came for an injunction, and proved that the statement was untrue, and 
there was no infringement, that the defendant, notwithstanding that the 
Court had held that the statement was untrue, said that he intended 
(whether the Court considered the statement true or not) to go on making 
it, this would be evidence of mala fides. The Court would not unreason- 
ably say that the statement was not made bond fide; and it would then 
come within that branch of the subject which the learned Judge referred 
to, when he spoke of a man making threats‘of the description stated, 
knowing that the plaintiff's patent was not invalid, and that there was no 
infringement in fact. An injunction could not be granted, if it were 
shown that a man had a patent which was proved in another judicial 
proceeding to be invalid; but if, notwithstanding such a decision, the man 
persisted in warning or threatening people, it could not be disputed that 
this would be such a want of good faith as would justify the Court in 
granting an injunction. 

Justice Nortu asked, supposing the defendant said he was perfectly 
ight in all he had done, ana intended to go on doing it—saying so bond 

de—but that it was clearly proved in the action which was tried that he 
was : ce would not an injunction lie to prevent his continuing 
them 

Mr. Davey thought not, unless a distinct threat was proved that he 
would go on doing it whether it was right or wrong. If 80, cadit questiv. 
The true interpretation was if he said, “I justify all I have done. I have 
done nothing that is wrong; and I mean to go on doing it until I am 
shown to be wrong.” 

Justice Nortu remarked that he was supposing that the man went on 
in perfect good faith. 

Mr. Davey said then the comic result would follow that although he 
had done nothing which would, according to the law of England, expose 
him to an action, although he had done nothing which he could be 
restrained from doing, still he might be restrained by reason of some- 
thing which might be proved in the action. Of course, the very moment 
sufficient was proved in the action, an end would be put to the question. 
An injunction could not be granted to restrain future proceedings; there 
must be a fresh action brought for the injunction, because the Court 
never granted quia timet injunctions. An injunction was always based 
on acts which had been already done, and the threatened continuance of 
them. In: the present case the defendant was only endeavouring to do 
what he had a legal right to do until he was told by the Court that it 
was wrong. The plaintiff said, “I undertake to show the Court, by my 
success in this action, that there is no infringement.” But suppose the 
Court holds that the man had bond fide grounds for issuing the possibly 
mistaken notices, under a mistaken view of his rights, under these cir- 
cumstances—there being no overt act of an actionable character, no 
invasion of legal right having been committed—there could not be 
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inferred, from the doing of what was a lawful thing to do at the time it was 
done, a threat of an intention to do it after it had become unlawful to do 
it. At the time he made the threat the man said, “ This is a perfectly 
lawful act for me to do. I believe you are infringing my patent; and, in 
fact, I am so advised.” But the Court took a different view, and thought 
that the other man was not infringing the patent. After this, he could not, 
of course, insist upon going on warning and threatening the plaintiff's 
customers. This would be an illegal act; but it was not to be presumed 
that a man would persist in doing that which in itself was an illegal act 
because he had done what was not wrongful before it was held to be 
illegal. 

Fastin Nortu said the only materiality of this argument was to ascer- 
tain what the Master of the Rolls meant by the expression relied upon by 
Mr. Aston. 

Mr. Davey said the learned Judge named seemed to have conceived some 
ingenious process by which the plaintiff might have succeeded in putting 
the defendant in the wrong. For instance by saying, “ You stop your 
threats ; if not, I will apply for an injunction to stop you.” If, as the 
Master of the Rolls had previously stated, another man’s business or cus- 
tomers were threatened, and this did not become a wrongful act by other 
| pees being taken to follow up the threats, it could not be conceived 

ow a man became a wrong-doer simply because the other man said to 
him, ‘‘ You must go on, and do that which there is no obligation upon you 
todo.” The learned Counsel, with all respect, thought this was a non 
sequitur, and that the learned Judge must have expressed such a dictum— 
for it was nothing more—hastily.and inadvisably. At all events he 
decided that the plaintiff must make out, if he wanted to maintain an 
action for damages, that the defendant had not been acting bond fide; that 
if he wanted an injunction he must prove that the defendant intended 
to persevere in making the representations complained of, although his 
allegation of infringement by the plaintiff was untrue. This was evidently 
what the Master of the Rolls meant. Vice-Chancellor Malins, in the case 
of Rollins v. Hicks, upon a refusal to give an undertaking to bring an 
action within a certain time, thought this a ground for granting an in- 
junction. But the Master of the Rolls said this was clearly not so, though 
if a defendant persisted in making assertions when the assertions were 
roved not to be true, he could be restrained ; and therefore it appeared to 
him that the plaintiff must prove, in order to succeed, that the defen- 
dant intended to persevere in making the allegations, although they were 
shown to be untrue. In the present case there was no evidence of any 
threat or intention whatever on the part of Mr. Bray to persevere with 
these warnings to customers at all, for the learned Counsel had a very 
shrewd suspicion that as soon as this action was over Mr. Bray would not 
bark, but bite. It was suflicient to say there was no evidence of any threat 
or intention on the part of Mr. Bray, if the Court should hold that there 
had not in fact been any infringement by Mr. Sugg, to give any further 
warnings or remonstrances to the customers of the plaintiff. 

Mr. Aston asked whether the defendant would now give an undertaking 
not to do so. 

Mr. Davey thought his learned friend was not serious in making this 

interruption. 
’ Mr. Aston said he was perfectly serious. 

Justice NortH remarked that he quite remembered what took place on 
the previous day on this subject. 

Mr. Davey proceeded to cite the decision of the Court of Appeal in 
the case of Halsey v. Brotherhood, to show that the Court did not grant 
prospective injunctions, and that the mere fact that the defendant would 
not say he would not continue them was no ground atall. Such an action 
as this would, he said, only be laughed out of Court. In fact, the plaintiff 
was bringing an action for acts which could only be made actionable 
by the very decision itself which was invoked in the action. The 
learned Counsel had authority for saying that the defendant-had no inten~ 
tion of renewing the threats complained of. The effect of the decision of 
the Court of Appeal was that no injunction would lie against the defen- 
dant if he had acted honestly in the belief that his statements were true; 
but if he repeated them after they were shown to be false, an injunction 
would be granted by the Court. In other words, it was equally necessary 
to prove, in an action for an injunction as in an action for damages, that 
the statements complained of were made mali fide ; and here there was 
not a single suggestion made of want of good faith on Mr. Bray’s part. 
It was not contended that it was so very apparent on the face of the 
specifications that there had been no infringement, that no reasonable 
person could believe there was an infringement; because if it were so 
apparent by merely looking upon the drawings attached to the specifica- 
tions, why was it necessary that the evidence of Sir Frederick Bramwell 
and Dr. Hopkinson, as well as of the many other scientific} witnesses 
called, should be required during so many days to make it out? In 
Halsey v. Brotherhood it was clearly proved that the defendant had 
seriously affected the plaintiff's business ; but here Mr. Sugg had no busi- 
ness to be injured. He (Mr. Davey) was not going to argue the case upon 
fine definitions between threats, or notices, or warnings to customers; for 
they all stood upon exactly the same footing. If they did not all mean 
that the person sending them had a right to prevent what he was com- 
plaining of, they meant nothing at all; and the name by which they were 
called could not make the slightest difference. What was the want of 
proof of bona fides? Was it that Mr. Bray had not in fact brought an 
action according to his undertaking? With regard to this, as the Master 
of the Rolls said, as the law stood, a patentee was not under any obligation 
whatever to bring an action, and it did not prove mala fides if he post- 
ag taking the very perilous step of bringing an action until it suited 
1is own purpose to do so. A man could not bring an action against 
another man for merely threatening him. He was entitled to disregard 
the threats ; and if this were the act put forward on behalf of the plaintiff, 
no authority had been furnished forit. The Court would be satisfied, from 
the evidence, that Mr. Bray, as he had stated in his letters, was acting 
under advice. In fact, at the end of 1880 and the beginning of 1881, 
Mr. Bray was in a state of health which prevented him from attending to 
business of any kind; having, under medical advice, been obliged to go 
abroad, and he could not therefore prosecute the action. The threats com- 
plained of were four—one to the Alliance and Dublin Consumers’ Gas 
Company, one tothe Bristol United Gaslight Company, one to the Lambeth 
Vestry, and one to the Greenock Corporation; and there was besides the 
verbal statement to The Gaslight and Coke Company. On the 28rd of July 
Mr. Bray wrote to the Secretary of the Alliance Gas Company, stating that 
he had noticed that it was intended to use flat-flame lamps to light the 
streets of Dublin, and that he was advised they were an infringement of 
his patent rights, and he purposed taking proceedings to prevent their 
infringement. The only flat-flame lamp Mr. Sugg then had was the one 
described in his specification, and substantially the same as that exhibited 
by him at Birmingham. Mr. Sugg stated that he had never made one 
exactly of this pattern, but he had made some very near it; and this was 
the one he ns forward in the Journat or Gas LIGHTING as being a 
specimen of his flat-flame lamps. If Mr. Bray believed that the lanterns 
which Mr. Sugg was about to supply to the Alliance Gas Company would 
substantially be according to this pattern, Mr Sugg had nobody but 





himself to blame; and there were certainly reasonable grounds for My 
Bray supposing that an infringement of his lamps was contemplated 
The next letter was of the same date, and was in entirely diff, 
terms, addressed to the Secretary of the Bristol United Gash 
Company. It was precisely the same kind of letter as that which Mr 
Sugg had himself written to the Vestry of St. George’s, Hanover 
Square, giving them warning as his rival’s customers. In that letter Mt 
Bray began by expressing regret that the Directors had not commnyj. 
cated with him on the subject of the tenders; and then he Stated 
that he was advised that the flat-flame lamps which Mr. Sugg Was 
sending out were an infringement of his pattern, and that if the Compay 
persisted in using these lamps he would take such steps as he might y 
advised to protect himself. In the case of the Lambeth Vestry, Mr, Bry 
was not complaining of something that was merely intended to be do 4 
but of something that had actually been done by Mr. Sugg—work fg 
which he had been paid without having been called upon to give ay 
indemnity at all; or, if he did so, it was entirely voluntary, hecauge 4 
lamps had been put up before this date (June, 1881). It was difficult tj 
conceive how Mr. Sugg himself, even if he had still been carryip on 
business, could have a right of action in respect of this letter, still less hoy 
it could give a right of action to a Company which was not then in exig 
tence, but was only formed on June 30; these letters being dated June 9 
On the Ist of July Mr. Bray again wrote to the Secretary of the Bristg 
Company in answer to their letter, stating that if, when he saw the lam 
he found they were an infringement, he should immediately apply for ay 
injunction. Then on the 14th of July he wrote again, perfectly fairly and 
straightforwardly, a letter which afforded as strong an evidence of bong 
fides as could be wished for, enclosing copies of his specifications, in orde 
that the Company might judge for themselves, and stating that he was 
acting under advice. However wrong the defendant might be in his lay 
there could be no doubt he had acted as fairly as he could upon the facts, 
The letter to the Greenock Corporation was of much the same character— 
warning them that Mr. Bray was advised that the lamps were infringe. 
ments of his patent, and that he intended to challenge them as soon 4s 
possible. Of course an action for infringement founded on a number of 
patents was a matter which no man should take up hastily, and without 
due deliberation under advice ; and even if he were under an obligation to 
bring an action (which, of course, he was not) as a test of his bona fides 
the interval between the end of June and the beginning of October was 
not particularly long, or such an interval as could have caused injury to 
Mr. Sugg. But then it was said, ‘‘ Why did not Mr. Bray bring an action 
immediately after this writ was issued?” Why, for the clearest reason 
in the world. Because the moment the writ was issued an injunction was 
moved for to restrain this cruel wrong done to Mr. Sugg by Mr. Bray’s 
statement that his dear Argand system had fin lho What seemed 
chiefly to wound Mr. Sugg at that time, to judge from the speech of his 
Counsel, was that anyone should use such an expression as that he had 
“ discarded ” this system of lighting. This was what evidently rankled in 
his breast. He could not bear to hear the word “ discarded” used; and 
therefore he (Mr. Davey) would merely say that he had discontinued itg 
use, and that he had lately shown a preference for the flat-flame burners, 
or that his customers preferred them. To say that he himself had discarded 
the Argand system was so heinous an offence that nothing would assuage 
the wound but granting an injunction against the use of the word. On the 
application for the injunction, what was relied upon, to judge from the 
affidavits and the speeches of plaintifi’s Counsel, was the supposed invalidity 
of Mr. Bray’s patents. Like Sir Richard Strachan, Mr. Sugg, according to 
his advocates, was “thirsting to be at them ’’—he was anxious to engage 
in conflict with Mr. Bray; and it was then suggested to him, “ Why io 
you not take out a writ of scire facias to upset the patents?” and an 
undertaking was obtained from him to that effect. After 14 months he 
had done nothing. Then Mr. Bray, thinking that he did not seriously 
intend to proceed, applied for the discharge of his undertaking; which 
was granted with costs against Mr. Sugg. If it had been intended to 
proceed by scire facias, it would be difficult to persuade the Court that 
they could not have taken the necessary steps. While this action was 
going on Mr. Bray would have been very wrong to kave brought one for 
infringement of his patents; and it was sufficient to say that he was 
under no sort of obligation, either morally or legally, to do so. So much 
for the point of mala fides. Plaintiff's Counsel, in his opening speech, 
stated first that this was so obviously not an infringement that no intelli- 
gent reasonable person could believe it was; and, secondly, that Mr. Bray 
had not followe up his notices or warnings by proceedings. Throughout 
the statement of claim rightly enough it was founded on allegations that 
Mr. Bray’s statements were false, malicious, and untrue. 

Justice Nort said that if it had not been so, the statement of claim 
would have been open to what in former days would have been called a 
demurrer. 

Mr. Davey proceeded to argue the question whether there had or had 
not been an infringement in fact by Mr. Sugg; and whether there were 
not reasonable grounds for believing that there was. He urged that Mr. 
Bray was reasonably entitled to consider that Mr. Sugg’s figure No. 2 
and the other lamps which he made substantially in accordance 
with it, and also Mr. Sugg’s patent as shown in his drawing, were 
infringements of Mr. Bray’s second modification of his patent of April, 
1879; secondly, that Mr. Sugg’s flange was an infringement of the 
wings patented by Mr. Bray; and thirdly, that the arrangement of 
vertical tubes with a gauze screen over them for admitting and spread- 
ing the air round the flames, as in drawing 23, was an infringement of that 
portion of Mr. Bray's patent which related to the lower inlet tubes 
and wire screen, taken with the modifications and improvement in his 
patent of August, 1879. These were the substantial points. Lastly, upon 
the construction of Mr. Bray’s patent of April, 1879, it need only be 
observed that the patentee had really divided his patent into two portions. 
The first part (which was explanatory) was governed by the words, “ The 
first part of my invention refers to the causing of a column of air other 
than what is required for combustion and ventilating purposes to flow 
vertically through the centre of street and other lamps.” By this the 
patentee meant that wherever one had a lamp the heat must attract & 
certain amount of air in addition to that required for combustion. As to 
the first modification, it seemed to be admitted by the plaintiff's own 
witnesses that Mr. Bray’s was a useful lantern, though they were not 
agreed whether other similar lanterns had not been made before. But 
without going into this question, it was admitted that the first modifica- 
tion would achieve what the patentee intended, and that it was a useful 
and serviceable lamp for the purpose. Then it was stated that the second 
portion was altogether separate, and was not intended to be read in con- 
junction with the part referring to the column of air. In fact, the patentee 
desired to describe two modes of doing what he contemplated. One modi- 
fication was admitting the air at the bottom, through the ventilators, the 
bed of tubes, and the wire gauze; and in the other the air was let in at 
the top. These were intended by the patentee to be alternative operations 
which he placed in the foreground of his invention. - No doubt the first 
mode of letting in the air at the bottom was the superior one, as it ha 
been far more approved of by the public and gas engineers than the 
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thod. Still the patentee had prescribed another mode by 
ted to produce this column of air by a system in connection 
let. Mr. Bray’s specification stated that when the venti- 
was used for an inlet as well as an outlet, and small conductor 
lato neys were employed, they conveyed the products of combustion to the 
—_ interior of the centre of the lamp, where they escaped, while the 
oP air to be admitted to the bottom passed over the funnel, and was 
trmsitted into the lantern down its sides. To anybody reading the speci- 
a tion with the idea of seeing how to do this, and not, as Sir . Bram- 
ie had said, how not to do it, there would be no difficulty in seeing that 
be essary holes must be made in the cone for the purpose of admitting air 
SS the top inlet was used. He submitted that the true construction of 
oe atent was that this second modification—whether good, bad, or indif- 
ply did not matter—was intended by the patentee to be an alternative 
means by which what he called the column, or sensible palpable current of 
ir would be made to flow down the sides of the lantern and up to the 
burners. A good deal of discussion had taken place as to how the cone 
and cylinder shown in the drawing were intended to be used when the 

Iternative mode was adopted of having the inlet at the top. He was 
‘structed that his witnesses would say they would leave the cone and 
cylinder in ; and Dr. Hopkinson had — enough said that if he once 
came to the conclusion that it should be left in, he would not find any 
difficulty in making the necessary holes in it. As it was broadly put to 
him, “any fool could do it”—that was to say, make the’ necessary per- 
forations in the conal base of the cylinder for the purpose of allowing the 
air to pass through. Dr. Hopkinson had stated that he had taken the 
jamp under the second modification with the cone left in; and he found it 
would not work, not having sufficient air. But Dr. Hopkinson was not 
infallible, and it had more than once been observed that the evidence of 
an expert witness was apt to be biassed upon the side which called him ; 
or, as the Master of the Rolls once put it, “‘ you only call those experts who 
you think will help you.” Without any disrespect to Dr. Hopkinson, one 
could not help being somewhat suspicious of experiments conducted by 
one’s opponents, although, in fact, Dr. Hopkinson admitted that the result 
of the experiments would depend upon having the particular burners 
adapted to the special lantern being used. The witnesses might, however, 
be left to tell their own story about these experiments; but, at all events, 
no holes had been made in the cone. 

Justice NortH inquired whether Dr. Hopkinson did not raise the cone 
from the bottom. — : epee 

Mr. Davey said this was so, but he was then speaking of the inlet*at the 
top; and Dr. a said if he had known this was to be left in he 
would not have found any difficulty in making holes in the flat rims and 
in the cylinder. ‘ ‘ 

Justice NontH remarked that it seemed rather a strange thing to propose 
to make holes in the solid rim. 

Mr. Davey thought this was not so when the specification said that the 
bottom inlet was to be closed. But it was, he contended, quite clear, from 
what defendant’s witnesses would say, that the matter was open to a differ- 
ence of opinion upon the point. The defendant’s witnesses would say this 
was how they would read the specification—either boring the holes or 
lifting the cone, which would have the same effect. It was observable that 
in Dr. Hopkinson’s experiments, which were made before the trial of the 
action, he did, in fact, perforate the cone; and he also lifted it—he tried 
both. Other scientific men, of undoubted position, would be called, who 
had experimented as Dr. Hopkinson had, and who would pronounce this 
second modification a perfectly workable thing, reading the specification 
as it stood, and who would tell the Court what the results of their 
various experiments had been. In 1879 this internecine warfare com- 
menced. Mr. Sugg did what he was quite entitled to do, believing in 
the soundness of his system; he extensively advertised and identified 
himself with the Argand system of improved street lighting. Mr. 
Bray had not said a word about the success of Mr. Sugg’s system for 
use in rooms—there was no question about that; it was only a question 
of street lighting. Mr. Sugg became the champion of the Argand 
street lamp; and, no doubt, when it was first put up, it was very favour- 
ably received, and had a very large measure of success. Mr. Bray, on the 
other hand, identified himself with the system of flat-flame burners. 
He was convinced from the very beginning that there were some radical 
defects in the Argand system—that, whatever good results it gave in the 
chamber, it would not be found to be of practical utility for street lighting ; 
and he had turned out to be right in this opinion. But whether he was 
right or wrong, the Court would see that these two gentlemen, rival 
manufacturers, were identified the one with the Argand and the other 
with the flat-flame system of lighting. Mr. Bray had not pretended to be 
the inventor of the flat-flame burner. He quite conceded, on the contrary, 
that flat-flame burners were used, if not before he was born, at any rate, 
before his patent of 1879 appeared for his improved lantern. Moreover, 
he did not pretend to be the first person who ever placed two or three 
flat-flames together. Why the witness from the Houses of Parliament 
had been called to produce portions of the public property, it was 
difficult to say; for they had absolutely nothing to do with the case. 
What Mr. Bray did was to enable three or more flat-flame burners to burn 
in street lamps where they were exposed to currents of air and violent 
gusts of wind; and he arranged them in such a manner as to give effect to 
the principle which had always existed in fact, but was not known—viz., 
the superheating of the flames by their being placed so nearly in contact 
as to affect each other and increase their brilliancy. Mr. Bray thus pro- 
duced an improved system of flat-flame street lighting, and advertised it 
extensively in 1879. At the latter end of that year trials were made by 
the Birmingham Corporation, to which Mr. Sugg did not himself send an 
Argand lamp, but for which one was obtained, and tried by the Corpora- 
tion with Mr. Bray’s flat-flame lamp. Now, what did Mr. Suggdo? Whether 
he had succeeded in making his machinery so different from Mr. Bray’s 
as to escape the charge of infringing his patent, would be for the Court to 
say, but beyond all question Mr. Sugg had, almost continuously, at stated 
intervals, followed Mr. Bray’s lead ; and he then turned round and accused 
Mr. Bray of following him. This was really the substance of the whole 
case. Mr. Bray took out his patent in 1879; and, to use|Mr. Sugg’s own 
expression, “ they fought his Argand system with their improved lamp.” 
The exhibition took place in Birmingham, and Mr. Bray’s lantern was 
accepted. In December, 1879, eight months after the date of Mr. Bray’s 
specification, Mr. Sugg took out his patent for his lantern ; and it would 
be for the Court to say whether this was not an infringement, or, if not 
an actual infringement, whether it did not so nearly resemble Mr. Bray’s 
Second modification of his first patent that a person might reasonably 
think it was an infringement. Gentlemen call be brought before the 
Court who would say that it was so. And one could not help coming to 
the conclusion, when the dates were looked at, and when what was going 
on between these two men was considered, that Mr. Bray's patent was the 
father of Mr. Suge’s, or, in other words, that Mr. Sugg was following Mr. 
Bray's lead at stated intervals. It had been asserted on the other side 

t the two lamps had nothing in common except what was old and in 
general use. But it did not lay with Mr. Sugg to say that his patent only 
consisted in letting in air at the top, and making it circulate through the 
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lantern, and rise up through the burners, with or without a cylindrical 
air-guard ; that this was such a common thing that nobody had a right 
to patent it; or that it was so well known that no one could acquire any 
monopoly for it. Otherwise, how came it that Mr. Sugg, in the month of 
December, 1879, took out a patent for the very thing? and, that there 
might be no mistake about it, Mr. Sugg had been good enough, in his 
drawing, to represent arrows showing the directions of the currents. The 
air was shown in fig. 3 of the specification of December, 1879, comfng in over 
the corner pent-house, and going down the sides of the lantern. Mr. Sugg 
said: “The air on entering the lamp passes over the edge of the partition 
and down the annular edge of it, which deflects the air to the sides of the 
lantern and to.the burners in the direction shown by the arrows.” The 
process so described by him was exactly the same as that which Mr. Bray 
described under the name of “a column of air.” Sir F. Bramwell and 
Dr. Hopkinson admitted this, with the exception that they could not leave 
out of their minds the qualification that Mr. Bray’s second modification 
would not do what was expected, but took away the cone altogether, and 
there was a substantial representation of Mr. Bray’s figure when used with 
the second modification, Of course there was not, and could not be any - 
claim by the patentees to an enlargement of the cone. It was called a 
small conductor chimney ; and anything which came under this descrip- 
tion might be used. Then it was said that the burners were lower down 
in. Mr. Bray’s lantern than in Mr. Sugg’s. So they were; but there was 
nothing*in Mr. Bray’s specification which would have prevented the 
patentee ffom putting the burners either at the top of the lamp or any- 
where else he liked consistently with their being in the lantern. Any 
person making the lamp could-please himself, as it suited his convenience. 
The distance between the inlet and the outlet at the top in Mr. Sugg’s 
lamp had been commented upon, as compared with the ietenee between 
the two orifices in Mr. Bray’s figure; but again the patentees were not 
confining themselves to any particular proportions or distance. No doubt 
proportions were shown on the drawing. But, of course, whatever was 
presented to the eye must have a particular proportion, shape, and dis- 
tance ; and it was quite a different thing to say that by the drawings the 
distance between points A and B was made the essence of the invention. 
Neither Mr. Sugg nor Mr. Bray had fixed any particular distance between 
the inlet and the outlet as the essence of his invention. The proof of this 
was that it would be no answer, by a clear infringer of Mr. Bray’s speci- 
fication, to say that he made the ventilator so high that there was a far 
greater distance between the inlet and the outlet. Therefore there was 
not a differentia. 

Justice Nortu said except that there was a difficulty suggested that 
one would work and the other would not. 

Mr. Davey said that evidence would be given by gentlemen of undoubted 
position, who had worked upon these very lamps by experiments, and who 
would say that, taking the proportions as they were in the figure, according 
to the second modification, it would work perfectly. They had also, as 
Sir F, Bramwell had, tried it in both ways—by making holes, and without 
doing so; and it worked, even without them, as the patentee intended. 
The most important thing relied upon was the separation of the inlet and 
outlet. The plaintiff's witnesses said this was the cardinal distinction. 
Evidence would be given upon. this, that the separation of the inlet and 
outlet did not make any material difference in the working of the lamp, 
and that the currents acted equally well whether they were separated or 
not. These were all the differences which the scientific witnesses had 
been able] to point out; and this was really the key to the whole evidence 
of Sir F, Bramwell and Dr. Hopkinson—they pooh-poohed both patents, 
and said that neither of them was worthy of attention. Of course it was 
competent for Mr. Sugg’s witnesses to say this. But Mr. Sugg himself 
could not do so; otherwise, why did he patent and describe it.in 1879, if it 
was common to all the world? One could understand Mr, Sugg coming 
forward and saying he meant his Argand lamp; but clearly it was not his 
Argand, because he thought he had invented something new at that time, 
for which he asked Her Majesty to grant him letters patent. One could 
understand him if he said this was not part of his invention; but he did 
not say so. He said, on the contrary, that this was part of his invention, 
and the most important part of it. To give, in passing, an instance of 
the way in which Mr. Sugg had followed Mr. Bray’s lead, he said that 
the air should be made to pass up in such a volume, and at such a rate 
of speed, as to steady the flame, however much the aggregate of flame 
might be increased. The other side were perhaps quite right in saying 
that this principle was known long before; but, at the same time, it was 
never consciously applied for the aes of making clusters of burners in 
street lamps burn more brilliantly. And, accordingly, Mr. Sugg, in his 
specification of January, 1880, said he proposed to use this compound 
burner—two or more burners combined—in this arrangement exactly fol- 
lowing Mr. Bray’s lead. This showed how, step by step, Mr. Sugg was 
following Mr. Bray. A month afterwards he added an air-guard which 
was substantially the same as the defendant’s cone, describing the purpose 
of it to be for guiding the current upwards through and round the burners, 
some of which were inside and some outside the cylinder with the currents 
playing round them. Dr. Hopkinson said it would not only guide the 
currents of air inside the air-guard, but it would also give the current of 
air meeting it outside an upward tendency ; in other words, by this means 
there would be a current of air partly inside and partly outside the air- 
guard, reaching the edges of the burners. py age as Dr. Hopkinson’s 
description of it, no more exact account could be given of the purpose 
which Mr. Bray’s cone was intended to secure. Mr. Sugg then followed 
Mr. Bray by making such an alteration as would keep him just outside an 
infringement ; but no candid man, bearing in mind the date of the patents, 
and the circumstances under which they were brought out, could fail to 
come to the conclusion that, step by step, Mr. Sugg had been following Mr. 
Bray’s lead as regarded this system of flat-flame lighting. Then, having 
obtained these two patents, Mr. Sugg sent in his specimen lamps to the 
Birmingham trials in March, 1880, and a sketch of them was published in 
the Journat or Gas Licutinc. In these he ventured to go much nearer to 
Mr. Bray than he had done in his patent itself, by leaving out some 
small portions of the distinguishing parts, and so approaching gradually 
nearer to Mr. Bray’s lantern. Could any candid mind, looking at 
these things, hesitate to come to the conclusion that this was what 
Mr. Sugg in fact was doing? This was what Mr. Bray complained of 
in his letters as an infringement of his patent; and was he an unreason- 
able man for saying so? Had he not reasonable and probably cause for 
it? Mr. Bray need not fear to challenge his Lordship’s decision upon 
this, even on the plaintiff's own evidence; having regard to the onl 
differentia which persons of such eminence as the plaintiff's witnesses h 
been able to point out between the two. Could any candid person say that 
Mr. Bray, as the inventor of this lantern, had no reasonable and probable 
cause for saying that Mr. Sugg’s was an infringement of it. Then with 
regard tp the Sugg flange, the plaintiff's Counsel had produced at the bar, 
for the first time, the North-Western burner which Mr. Sugg said he had 
used in 1878; and Mr. Livesey candidly stated that there was no difference 
between this and his burner of 1880. What Mr. Sugg said he claimed a 
monopoly of, and obtained a patent for, was placing the collar in the par- 
ticular position indicated. Putting this North-Western burner of 1878 out 
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of the question, would any human being read the patent as meaning that 
Mr. Bray had used his flange since 1878, only that now he put it a little 
higher, and proposed to claim a patent for placing it there? On the con- 
trary, he aid. not make anysuch claim. What he claimed was not only the 
position of the flange, but the application of the flange itself for protecting 
the base of the flame. From one end of the pleadings to the other no 
reference was made to the prior use of this flange; but by his affidavit 
he claimed the application of the flange to the burner, not the dis- 
covery of the right place for it to be put. This was a question on which 
his Lordship was quite competent to form his own opinion. Was this 
an infringement of Mr. Bray’s wings or not? Admittedly it was used, 
as several of the witnesses stated, for the same purpose—for protecting 
the edge of the flame from the upward rush of the current, as Mr. Sugg 
called it, or from the upward atmospheric currents, as Mr. Bray called them. 
Admittedly, this collar or flange operated in the same way though Mr. 
Bray’s was rather lower down, and Mr. Sugg’s a little higher up ; but all 
the witnesses agreed that this was only a question of size. Enlarge 
wings, and you can put them lower if you like. Mr. C. Woodall, one of the 
- plaintiff's last witnesses, said that when the burner was inclined the wings 
would not give any protection ; but that all that was required to be done 
was to take care that the wings were sufficiently underneath the edge of 
the flame to prevent the upward rush of air. Of course anyone who made 
the wings not wide enough to perform their office would be the veriest 
blockhead. Not one of the plaintiff's witnesses ventured to give a reason 
why the collar should be made circular. They could only say that in this 
form it might protect the sides of the flame; but it had always been con- 
sidered a sufficient answer to a person who suid “ It may,” to simply answer 
“Tt may not.” 

Justice NortH called attention to the fact that the flange went all round 
the burner of 1878. 

Mr. Davey said Mr. Bray knew nothing about this at the time he took 
out his patent: 

Justice NorTH was not suggesting that Mr. Bray had copied at all. 

Mr. Davey said that in 1879 Mr. Bray described his wings as Mr. Sugg 
saw them at Leeds, when he had some conversation with Mr. Bray. He 
then saw what a valuable thing these wings were; and he then at once 
set out and patented the flange which he himself had used in 1878. It 
might be that this was not copying Mr. Bray; but whether the plaintiff 
copied it directly from Mr. Bray, or was only patenting his old flange, 
Mr. Bray certainly had reasonable and almost conclusive grounds for 
thinking that the flange was an infringement of his patent rights. 
Nobody ever heard before this week of Mr. Sugg’s North-Western burner 
which had been used in 1878. It was not mentioned either in his pleadings 
or in his affidavits; and no mention was made of the existence of it until 
the parties actually cameinto Court. This flange, it might well be asserted, 
was an infringement of Mr. Bray’s wings; and if it was not absolutely so, 
still it was so near, and its application was avowedly so closely following 
that of the wings, that Mr. Bray was justified in coming to the conclusion 
that the 1880 patent was a new thing, and an infringement of Mr. Bray’s 
patent of 1879. Then with regard to the bed of tubes. The only differ- 
ence between the parties was that one had a cylinder in a bed of tubes, 
and the other had a bed of tubes in a cylinder. Mr. Sugg’s was a metal 
plate with a number of tubes in it, without the patentee confining himself 
to the number; and he also claimed that the diffusion deflected the 
current of air. But, of course, the object was to get the air through the 
tubes, and to send it in a column up to the flames. Mr. Sugg himself 
admitted that the arrows showed the air going straight up through the 
wire guaze and between the burners; and Mr. C. Woodall, his witness, 
said the air would naturally go up, from the action of the heat, in what 
Mr. Bray described as a column. So the result was that Mr. Sugg did 
exactly what Mr. Bray did; and he did it exactly by the same means— 
viz., by a bed of tubes with an air-guard upon them. 

Justice Nortu understood that the object of this arrangement was to 
prevent gusts of wind blowing into the lamps. 

Mr. Davey added: And at the same time to get into the lamps a steady 
flow of air diffused over a considerable area inside; and then, having 
passed through the wire gauge in various small currents, they would all 
iningle and flow in a co'umn of sufficient size to reach the burners. 

Justice Nort said Mr. Sugg wanted, in fact, to obtain a very steady 
access of air where it was required—viz., to the burners. 

Mr. Davey said the Court would hear from his witnesses that it was 
simply an ingenious device for infringing Mr. Bray’s patent; but even if 
the Court should consider that Mr. Sugg had sufficiently differentiated his 
lamp to save it being held to be an infringement of Mr. Bray’s lantern, so 
as to prevent the latter obtaining an injunction and damages against him, 
it could not be said fairly that he had alleged infringement against Mr. 
Sugg without reasonable and probable cause. Upon the other point, of 
Mr. Bray’s representation the Argand system had collapsed, it could 
hardly be conceived that the other side would seriously continue to 
contest it after Mr. Sugg’s own evidence ; for though it was evident that 
he still believed in the excellence of this system with the sincerity of a 
fanatic, it was equally clear, on his own admission in the witness-box, that 
for all practical purposes it had proved a failure. 

Justice NortH gathered that the defendant’s representation was only of 
its abandonment in fact; not that Mr. Sugg had changed his own private 
views about it. 

Mr. Davey said this was so. Mr. Bray’s expression as to the Argand 
burners was that “they were fast disappearing from the streets.” His 
ao yy had heard how many of those erected had been taken down; 
and, in fact, of all the Argand burners originally put up in London, onl 
four remained—two at the Elephant and Castle and twoin the York Road. 
Mr. Bray’s statement might have been the result of bad reasoning; but 
there was no bad faith in it when he said the value of Mr. Sugg’s statement 
that the Argand burner yielded 30 percent. more illuminating power, with 
the same consumption of gas, than could be obtained from any other 
burner, might be settled by the fact that he had abandoned the system. 
No better proof of abandonment could have been given than that furnished 
by Mr. Sugg himself, when he suggested to the Directors of The Gas- 
light and Coke Company that they should allow him to put up in White- 
hall his improved flat-flame burners instead of his Argands. This was 
clearly not a case of yielding to the demands of his customers. The cus- 
tomer did not come to him and ask for it; it was his own suggestion. Up 
to March, 1880, he had exclusively carried out the Argand system for 
street lighting purposes. From this date until January, 1881, be adver- 
tised them side by side; and from the. latter date down to the present 
time not one single advertisement by him of the Argand system could be 
pointed out. Doubtless he himself still believed in it devotedly, fanati- 
cally. But he was a tradesman and a man of sense. He had found out 
that the public did not agree with him; and that the gas companies, for 
reasons which were not far to seek, did not like the Argand system for 
street lighting. His customers would not adopt it; and, like a man of sense, 
he had ceased to press it upon them. How, after this, Mr. Bray could be 

said to have made his statements mald fide it was difficult to see; remem- 
bering that he had been throughout the advocate of the opposing and 





shown, among other places, in Manchester (where 500 or 600 chimy 
been broken within a few months), at Salford, and at Leeds. With 
to Mr. Bray’s advertisement in the Journa or Gas Licutye, ag tp 
Sugg unscrupulously attempting to introduce as his own inventions gp); 
of parts of Mr. Bray’s apparatus, if it was correct that the bed of tubers 
wire gauze, and the collar were part of it; that the superheating of 
flames by their arrangement together, although perhaps not isting 
claimed in Mr. Bray’s specification, was part of his apparatus; if it y J 
the fact, as it canloubeelie was, that Mr. Sugg had taken out Patents fo, 
each part of the defendant's apparatus—was it too strong a statement 
make that Mr. Sugg had attempted to introduce as his own inventions hy 
of parts of Mr. Bray’s street lighting apparatus? And as the plaintit he 
claimed them in his specifications, surely there were reasonable and 
able grounds for Mr. Bray’s so believing, and warning people to this ef 
The learned Counsel would not himself have used the word “unsere 
lously ;”” and no doubt Mr. Bray would, on reflection, think he ought oy 
to have used it. But, unfortunately, when people had good cang 4 & 
complaint they did not always nicely weigh their language, inet 
it, at all events, might be set off Mr. Sugg’s reply; and, after Af the 
latter had much better have done that which he recommended othe 
people to do in his advertisement — treat Mr. Bray’s charges ag “y,. 
worthy of attention.” But six days after this advertisement a peared 
. he thought proper to issue the writ in the present action; an if, in. 
stead of doing so, he had kept to his earlier impression, he would 
have been a wise man. This case afforded an apt illustration of g yp 
familiar proverb which the learned Counsel had heard translated inj) 
Johnsonian English in these words : “ Reflections on the conduct of a yery 
common utensil of the kitchen come with an ill grace from its gahjy 
companion of the scullery;” and which, in common parlance, was ¢. 
ae as “ the pot calling the kettle black.” These two gentlemen haj 

een carrying on a newspaper war both by correspondence and advertiy. 
ments; and, as Mr. Sugg admitted, it ended in the complete victory of \f 
Bray. At all events, the plaintiff evidently knew how to defend himsgj 
in the newspapers ; but he now came whimpering to the Court, invokiny 
the law —_ the man who had vanquished him in the newspaper warfare, 
and who had reasonable grounds for supposing that his patents had bem 
infringed. This was not a case, therefore, in which the Court should f0 
out of its way to assist Mr. Sugg. The plaintiff was only claiming nomin| 
damages; and he certainly was not entitled in law to an injunction; no 
was the Company entitled to any relief in respect of threats made befor: 
its incorporation. As damages were not really claimed, this point might 
be dismissed ; but whether the Court should think there had, in fact, been 
infringement by Mr. Sugg or not, as Mr. Bray had stated, there hai 
been something so very like infringement that the Court would say thers 
was reasonable and probable cause for the statement. On this ground, 
therefore, the plaintiff was not entitled to an injunction or to any other 
form of relief. Mr. Bray’s statements had been made bond fide; and hs 
was perfectly prepared to justify them by evidence. That with regard 
to the abandoment of the Argand system was not really in controversy; 
and whatever might be thought as to the good taste of the language in 
which the statements had been expressed, it was an entirely new idea 
that a man was to have an injunction granted against him because he had 
not had the advantage of a literary education. While with regard 
to the allegations of Mr. Sugg copying Mr. Bray’s street-lamp apparatus, 
if they were not actually true, there were reasonable and probable 
grounds for believing them to be so. In conclusion, the learned 
Counsel said he would not be doing his duty to Mr. Bray if he failed 
to call the attention of the Court to the way in which the greater 
number of the allegations in the plaintiff's statement of claim had been 
thrown overboard. Elaborate allegations were then made, one after 
another, against Mr. Bray, accusing him of copying Mr. Sugg’s ideas and 
inventions. But only two charges, with which he had dealt, had been 
picked out to be maintained; all the rest having been completely aban- 
doned at the bar. It was, however, a pity these allegations had not been 
earlier abandoned by amendment, without imposing on the defendant the 
necessity of adducing an enormous mass of evidence, and bringing forward 
witnesses, with reference to a number of things with regard to which 
Mr. Bray’s statements were challenged. However, on reflection, these 
charges had all been abandoned by the plaintiff's Counsel; and as to them 
he would ask the Court, in any case, to dismiss the action with costs. 
(To be continued.) 


Hliscellancous Aewws, 


THE NATIONAL SMOKE ABATEMENT INSTITUTION. 
Last Wednesday a Meeting of the National Smoke Abatement Insti- 
tution was held at the Mansion House, “ to report progress in the smoke 
abatement movement, and to consider the Bill now before the House of 
Lords to amend the Smoke Abatement Acts.” The report of the Council, 
which was adopted, contained the following remarks :— 

The former reports, submitted at the Mansion House and elsewhere, 
have necessarily been of a preliminary character; the earlier ones being 
directed chiefly to announcing the resolutions of various public meetings 
on the subject of smoke abatement, and the information obtained by the 
Smoke Abatement Committee as to the increase of mortality, damage to 
pro pot and other evils associated with the excessive production of smoke 
in London and the chief cities and towns of the Kingdom. The next 
series of reports had reference particularly to the exhibition of heating and 
smoke preventing apparatus (organized by the Committee) opened by the 
then Lord Mayor at South Kensington in 1881; and afterwards transferred 
to. Manchester in 1882, under the auspices of an influential Local Com- 
mittee, presided over by the Mayor of that city. Last year’s report, which 
was submitted to the public meeting held at the Mansion House, dealt 
chiefly with the result of the practical tests made of the apparatus shown 
at these exhibitions; and it announced the establishment of the present 
National Smoke Abatement Institution. The Institution was sanctioned 
by the Board of Trade in order to extend and carry on, in a more organized 
manner, the work previously carried on by the Smoke Abatement Com- 
mittees of London and Manchester. The report further included the 
result of the Council’s inquiry into the working of the Smoke Acts in 
London, and the changes in heating methods which are gradually being 
introduced. 

The past year may be considered to be the first year in which the move- 
ment has worked in an organized manner, and has had the opportunity of 
indicating and developing its practical utility. 

; In regard to the extended influence of the subject upon public opinion, 
it is to be noticed that in Manchester, Sheffield, Glasgow, Birmingham, 
Leeds, Preston, Salford, Liverpool, and Newcastle, as well as numerous 
smaller places where the sage on sn of the Institution have been freely 
circulated, the necessity for abating smoke has been generally recognized ; 
and the subject is now one of active public discussion in the press and 
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the law, with successful results in many instances. Medical 
: +o» has been expressed with marked emphasis during the year ; well- 
mec edical officers having made special reports, officially calling the 
Down vattention of their respective Sanitary Boards to the injurious 
eo of smoke on health, and adding various suggestions for the abate- 
il. 
poet of toed to the changes in heating systems alluded to in the Council’s 
a submitted last year at the Mansion House, the Council are glad to 
ble now to announce that many of the changes referred to as being 
dee only in prospect, or in a tentative state, have since become thoroughly 
ther fished with the most beneficia) results—notably the application of 
wo os fuel to the heating of bakers’ ovens. Since last year some of the 
st bakeries have adopted the improved gas-heated and other modified 
ol They are now worked without producing any smoke whatever ; 
=r turning out large quantities of bread prepared and baked under 
Se ditions which are more cleanly, as well as more healthy to the operatives 
weployed, than were attainable when the old style of smoke-producing 
furnaces were used. ; ae 
A deputation recently waited upon the Council, and communications 
ere received from various persons representing the following trades, to 
~ m the Council that smoke-preventing appliances had been widely 


wine ba nforce 
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infor - ; - 
sith satisfactory results :—Bread-bakers ; japanning and lacquer- 

peared ey ee porcelain firing; glass staining and bending; carbon pre- 
» he woul varatiod for various purposes ; furnace builders ; confectioners ; restaurant 
1 of a y : Peepers and refreshment contractors; coke manufacturers; gas-engine 
slated He manufacturers ; scientific instrument manufacturers ; and others. 
ct PP It was stated that gas-engines which are now used in numerous trades 
n its ait, have, in the case of engines up to 20-horse power, frequently proved them- 
e, Was selves more economical than steam (at the relative prices of gas and coal 
lemen ial in London), as well as being Nene pene free from smoke. It has been 
advertise. articulary pressed on the notice of the Council that steam-engines erected 
tory of Mr for the smaller class of workshops, &c., and placed, as they frequently are, 
1d himsel at the back of buildings, cause a very great nuisance from smoke; and it 
» invoking js urged that as gas-engines are more suitable for such trades, the erection 
T warfare of steam-boilers in back premises situated in crowded neighbourhoods 
had been should be placed under some restriction. The number of gas-engines in 
should pp London has increased very rapidly within the past three years. The total 
g nominal number now at work is estimated at upwards of 6000; and thus a con- 
tion + nor siderable quantity of smoke has been prevented by their use. 
de before It was stated by the trades’ deputation which recently waited upon the 
int might Council that, fuel for fuel, gas is generally more expensive than coal at 
fact, been present prices. The deputation, therefore, begged that the Council would 
here had represent the case to the Gas Companies of the Metropolis, and invite the 
say there Directors to consider whether a reduction in the price of gas supplied for 
| ground trade purposes could not be made; the quantity of gas now used being 
any other considerable, and likely to be largely increased by a reduction in price. _ 
; and hs Coke being (by the chief gas companies) now delivered broken into suit- 
h regard able size for burning alone, or mixed with ordinary coal, and fire-brick or 
roversy : other slow-conducting material being used in modern grates, instead of 
guage in iron, have tended to largely increase the use of coke for domestic 
lew idea urposes. Various simple arrangements of gas-jets on the system intro- 


e he had pee by the late Sir W. Siemens for lighting coke, or urging the fire when 
it requires to be suddenly increased, have been brought out recently, and 


Or 
ae have extended the use of these convenient and smokeless open fires. 
probable The improvements noticed last year in the manufacture of coke have 
learned been widely applied since ; and various of the methods for recovering and 
1e failed utilizing the volatile constituents of coal, which are still largely dispersed 
greater into the atmosphere as constituents of “‘ smoke,” have been further per- 
ad been fected and applied. By one of these methods small coal—hitherto an 
16 after entirely waste product in most districts—is converted into an excellent 
eas and fuel for domestic purposes, which is cheap and entirely smokeless; while 
ud been bye-products are recovered, worth (at present prices) fully 2s. per ton of 
y aban- coal treated, after providing for the cost of the process. 
ot been The Institution of Civil Engineers recently had a special meeting and 
ant the discussion upon a paper (by Mr. W. Foster) upon the treatment of coal to 
orward recover the products of distillation and utilize the coke. In calling the 
which meeting, the Council of the Institution expressed their opinion that the 
, these subject was one in which “all users of fuel, whether for industrial or 
o them domestic purposes, must be deeply concerned ;” and they further suggested 
5. the inquiry, ‘‘ Shall crude coal continue to be used in many manufacturing 
processes, and for heating generally, with its apparently inevitable con- 
*  comitant—smoke; or can some form of gaseous fuel, free from sulphur, be 
| produced which, while being equally effective, will lead to economy and to 
| the avoidance of the nuisance of smoke?” His Grace the Duke of West- 
minster was present, as representing the Smoke Abatement Institution ; 
and the Council look upon the aid so specially afforded by the Institution 
of Civil Engineers, as being of much value in advancing this important 
branch of the smoke abatement work, and impressing the practical cha- 
Insti- racter of the movement upon public attention. The Council have given 
moke special attention to experiments for recovering the volatile constituents of 
ise of coal by various methods, especially by the Jameson process—that being 
uncil, applicable to the most common description of coke-ovens. It has been 
found practicable by this method, not only to prevent “smoke,” but to 
‘here, produce excellent coke, and to obtain products of oils and of ammonia 
being worth from 1s, to 3s. 8d. per ton of coal, according to the character of the 
tings coal treated. Particulars of these experiments will be appended to the 
y the next volume of tests published by the Institution. 
ze to During the past year, several new systems of steam boilers, and furnaces 
noke for steam boilers, especially designed for the prevention of smoke and 
next economy of fuel, have been tested. Some of the tests have been published 
rand in the technical and other journals; and others are available for publi- 
the cation in the Committee’s next report. 
rred An extensive series of tests of gas stoves and grates, gas-boilers, gas- 
om- regulators, and other gas-appliances, have been conducted for the Gas 
hich Committee of the recent Crystal Palace Exhibition, who retained the 
ealt Services of the Testing Engineer of the Smoke Abatement Institution 
own (Mr. D. K. Clark) for the purpose. Awards have been made on the results 
sent of the tests by a jury of gas experts. The result of the experimental 
ned investigations led to many new and important deductions ; considerably 
zed modifying, and in some respects reversing, generally received opinion. It 
om- was proved that while less than 20 per cent. of the heat generated in gas- 
the cooking stoves is directly utilized in roasting a joint, on the contrary, in 
in fas-heating stoves of the best construction the proportion of heat utilized, 
ing under favourable working conditions for heating the apartment, reached 
upwards of 90 per cent. In cooking-stoves the influences of temperature, 
ve- capacity of oven, quantity of gas supplied, the “ jacketing” or casing of the 
of stove, and even the proportions and material of which the stoves were 
made, with other elements, were closely determined; whilst the rela- 
on, tive influence on the flavour of the meat, of gas mixed with atmo- 
m, spheric air, and plain gas burnt within the oven was observed and shown 
us to be in favour of plain gas. It appears, further, that air jacketing was 
ly quite as effective as slag-wool jacketing for the cooking stoves; and that 
d; thus the objection to slag-wool jacketing could be got rid of without any 
id Sacrifice of economy. It was ascertained that gas could be economically 


to used for heating baking ovens. With regard to gas-heating stoves, it was 





made evident that the heating of air by special provisions within the 
stoves was not (contrary to general opinion) found materially conducive 
to economy of gas; that in point of fact it was immaterial for economy 
whether the heat was dispersed by radiation or conduction alone, or in 
part also by air-heating contrivances within the stove. It was shown 
that asbestos fuel open grates were the least effective in heating rooms ; 
whilst the reflector stoves and the gas-fires were the most effective. Of 
gas-boilers it was found that the simplest in design and construction was 
the most effective ; elaborate contrivances for absorbing and transmitting 
heat appearing to be of no special utility. The report of these tests, 
which were of a most complete and exhaustive character, and on a much 
more extended scale than any hitherto conducted, is now in the press ; 
and the Council consider that its publication will be of the utmost value 
to the public in selecting stoves, and in guiding manufacturers on many 
— of detail. The report shows generally that marked improvements 
iave been made, both in gas-cooking and gas-heating stoves; and that 
they must tend greatly to encourage the use of these stoves in preference 
to coal fires. 

Among the heating and smoke-abating apparatus now being exhibited at 
the Health Exhibition, are many modifications of apparatus exhibited at 
South Kensington in 1881; and the Council of the Institution have every 
reason to hope that a valuable series of tests will now be made, under the 
direction of the Jury of the Exhibition, for the purpose of ascertaining the 
merits of new inventions, and the precise value of the changes which have 
been made. It is expected that the mechanical and physical tests will be 
conducted by Mr. Clark; while Professor Chandler Roberts, F.R.S., will 
test effluent gases by the system he adopted in 1881 for determining the 
composition of the chimney gases, in order to estimate the comparative 
completeness of the combustion of the fuel burnt in different grates, and 
the respective quantities of smoke produced by each. His method is fully 
described in the illustrated volume of “ Reports of Tests” published for the 
Council in 1882. 

The Council consider the testing of new or modified apparatus a most 
important and useful branch of the work of the Institution; and one of 
which they anticipate the public will further avail itself as time goes on. 
It is difficult for inventors and manufacturers to obtain satisfactory and 
impartial tests of their apparatus ; and, therefore, they may be expected 
to avail themselves in increasing numbers of the facilities offered by the 
Institution. On the other hand, the public are at a disadvantage in 
judging of the character of modified systems, and the relative efficiency 
of new apparatus, in the absence of some system of independent tests. 
The stimulus given by competitive testing is very marked and beneficial. 
Even during the course of recent investigations, several cases of inventors 
modifying their apparatus and coming up for a second test have occurred; 
and, in the case of apparatus for using gas and coke for heating purposes, 
it may be mentioned that the newer forms of stoves are fully 20 per cent. 
superior in efficiency and economy to those of three years back. 

Yumerous lectures on cooking and heating, initiated by various persons 
interested in the smoke-abatement movement, have been given in various 
parts of London and the provinces; and at the Building Trades and 
Sanitary Exhibitions, held in London and in almost all the chief towns 
during the year, heating and smoke-preventing appliances have been 
shown as a@ separate and important branch of these exhibitions. The 
Council have encouraged to the utmost such means of advancing public 
interest and knowledge on the subject of smoke-preventing methods. 

The uses of smokeless coals and coke for heating purposes, both domestic 
and industrial, have increased considerably during the past year; and the 
system of heating houses uniformly by hot-water pipes has also increased 
as the direct result of the improvements made in the apparatus. 

The use of producer-gas has much developed since the Smoke Abatement 
Exhibition, at South Kensington; and since that time the Council are 
glad to find that many applications of gas-producers have been made in 
different parts of the country. Many leading firms have sent orders for 
additional producers after experience of their working. For boiler firing 
to char-kilns, for heating furnaces, annealing furnaces, brick, tile, and 
other furnaces, producer-gas has been successfully applied. 

From the communications received from many places abroad, as well as 
from all parts of the United Kingdom, the Council are satisfied that, on the 
one hand, the desire to abate the smoke of towns is fast advancing, and, 
on the other hand, the means of accomplishing this object have generally 
improved in kind and increased in variety. 

During the year, the Council have arranged, as contemplated by their last 
report, for heating and smoke-abating apparatus to be shown at the Parkes 
Museum. The collection will be added to, and changed from time to time, 
in order to be made as useful as possible to persons who have apparatus to 
bring into notice, and those who are in want of such articles. The Council 
hope the public will avail themselves of the facilities afforded by the 
Museum. No charge is made for exhibiting the articles; and the address 
of the exhibitor is attached to each. 

In accordance with the resolution passed at last year’s meeting, the Council 
prepared a statement, showing the reasons for the appointment of a Royal 
Commission to inquire into the means of preventing smoke; setting out 
the nature and extent of the evils engendered by a smoke-laden atmo- 
sphere (which are now very clearly recognized), and calling attention to the 
fact that knowledge as to the influence of smoke on public health, and even 
on the rate of mortality, rests on statistical evidence collected with much 
care. The Council pointed out that the evidence to be gathered by a 
Royal Commission would be of great value. The statement suggested that 
the Commission would find readily accessible important evidence as to the 
practical success achieved by individual manufacturers and householders, 
in conducting smokelessly, and with a saving of money, a wide range of 
heating operations, which are ordinarily the source of an excessive amount 
of smoke. This statement was forwarded to the Home Secretary; and a 
reply was received to the effect that the Government were not disposed to 
grant the application for a Royal Commission. 

A Bill to amend the Acts relating to smoke from the furnaces and fire- 
places within the Metropolis has recently been introduced into the House 
of Lords by Lord Campbell. It contains provisions for the supervision 
and control of the heating arrangements of all new buildings, including 
dwelling-houses, in order that smoke from them may be minimized. The 
Bill further provides for local authorities being empowered to create, 
subject to the approval of the Home Secretary, bye-laws for the restraint 
of smoke in their respective districts, as well as to extend the provisions of 
the Smoke Abatement (Metropolis) Acts to the whole of the Metropolitan 
police area, and to include under the provisions of these Acts all the trades 
and furnaces which are not at present included. 

The Council consider the progress made during the past year has been 
eminently satisfactory and encouraging. They however deem it essential 
that legislation should be advanced pari passu with the voluntary efforts 
which are being put forth. As regards London, they consider it is 
necessary that the area now covered by the Smoke Abatement Acts should 
be extended ; that all the trades which do not at present come within the 
operation of the Acts should be included ; and further, that the smoke of 
steamers on the river (which is now enormous and practically. unchecked) 
should be brought under control, and the smoke from locomotive engines 
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on the railways throughout the Metropolis should also be restrained. The 
Council hope these changes, as well as the regulation of the heating of new 
buildings, including dwelling-houses, will receive the immediate attention 
of the legislature and the public. 





THE DUBLIN CORPORATION AND THE ALLIANCE GAS 
COMPANY. 

At the Meeting of the Dublin Town Council yesterday week—the Lorp 
Mayor in the chair—a report was presented by the Gas Sub-Committee of 
the Paving and Lighting Committee, in regard to the testing of gas and 
meters and the public lighting of the city. It recommended the Paving 
and Lighting Committee to represent to the Municipal Council the neces- 
sity for re-casting the corporate arrangements for protecting public and 
private interests in gas matters, by providing that for all future dis- 
cussions between the public (as represented by the Corporation) and the 
Gas Company, the public side of the question shall be as well advocated 
as that of the Company. Meter and gas testing should, the report stated, 
both be carried on as much as possible under public surveillance. The 
meter tester should be a skilled mechanic, who would act under the 
general superintendence of the gas examiner, and be properly remune- 
rated as one filling an office of trust and responsibility. The public should 
have full information respecting the locality of the testing office; and 
every facility and encouragement should be given to gas consumers to use 
the office for their protection against erroneous meters. The time for 
testing the gas should be known; and the testing office be open to members 
of the Corporation and others who had obtained orders for admission. The 
reading of the metered lamps, and the checking of the Gas Company’s 
accounts, should be carried out under the direction and responsibility of the 
City Accountant ; and the books of the gas department examined periodi- 
cally, and reported upon by the Secretary of the Committee. In regard to 
this report a letter received from the Secretary of the Gas Company (Mr. 
W. F. Cotton) was alsosubmitted. It stated the Directors’ opinion to be that 
the report conveyed the imputation that the Company had been systemati- 
cally overcharging the Corporation for the gas supplied to the public 
lamps, by using improper meters, and by obtaining undue allowances 
from the Inspector of Public Lighting (Mr. W. F. Connolly); also that in 
the same way private consumers had been overcharged. These were, Mr. 
Cotton said, grave and serious charges; and the Directors were deter- 
mined not to allow the matter to rest in its present position. Three months 
previously the Directors had, at the request of the Lighting Committee, 
consented not only to allow 12 of the lamp meters to be taken down and 
forwarded to the Board of Trade, or some other legally constituted autho- 
rity, for the purpose of being tested as to their accuracy, but also suggested 
that meters supplied to private consumers should be sent for a like 
purpose; the selection of the meters being left to the Committee. The 
Committee, however, for reasons of their own, shrank from carrying out 
their own proposition. Mr. Cotton was, therefore, instructed to propose 
that the charges made should be publicly investigated; and, with this 
view, that the whole matter should be submitted to some eminent gas 
engineer. The Company were, he said, willing to leave the nomination of 
the engineer to the Corporation ; stipulating, however, that he should be 
a man of the highest standing, and in no way connected, by professional 
relations, either with the Company or the Corporation in the recent parlia- 
mentary contest. The expense of the investigation to be borne by which- 
ever body was in the wrong. In the event of an investigation of the kind 
ty oon not being agreed to, then he was to request that the matter should 
yy — to arbitration under section 27 of the Gas-Works Clauses 

ct, 1871. 

Mr. M‘Evoy, in moving the adoption of the report, dealt in detail with 
the recommendations of the Sub-Committee. The members of the Paving 
and Lighting Committee had, he said, been reduced to the condition of 
mere cheque-signers ; but it was now proposed that the City Accountant 
should deal with the accounts of the Gas Company. The principal recom- 
mendation of the Committee was that the Corporation should provide 
itself with a person who would be an adviser to them and to the citizens 
on gas matters generally, and all controversies arising out of it; for recent 
legislation had deprived gas consumers, as such, of locus standi before 
Parliamentary Committees. The present Lighting Inspector had not ren- 
dered any assistance in this direction; and the Corporation might as well 
have nobody to advise them. 

Mr. M‘DonaLD, in seconding the motion, said the lamps in the city were 
decreasing in number, and yet the amount of the bills was increasing. 
This was a very extraordinary state of things. In regard to the private 
consumption, the same inequality was apparent. For several years he 
had burnt the same quantity of gas in his house, yet, strange to say, in 
each of these years his gas bills had differed in amount. The whole thing 
was extraordinary, and required explanation. He thought the matter 
should be very carefully discussed in the Corporation; but it should be 
done with justice to the citizens. One-third of the members of the 
Council held shares in the Gas Company; and he thought these share- 
holders could not, in justice, take part in the discussion. Having dwelt at 
length on the different statements made in the report, and made reference 
to the evidence given with regard to gas matters before the House of 
Commons Committee, he concluded by asking that the Town Clerk should 
read the opinion of the late Attorney-General and the Master of the Rolls 
regarding the members of the Council taking part in such discussions as 
this when they were pecuniarily interested in the question at issue. 

Mr. WrinstaNLEY moved, as an amendment—‘ That the report be 
referred to a Committee of the whole house, with instructions to appoint 
a competent engineer to hold an investigation into this matter.” He said 
the report contained some very grave charges; and, as a shareholder in 
the Gas Company, he should not be satisfied until these charges had been 
thoroughly investigated. 

Mr. Grut seconded the amendment. He said he believed the officers of 
the Gas Company had been maligned ; and, unless gentlemen were afraid 
that the statements in the report could not be substantiated, they would 
not shrink from the proposed investigation. He thought there should be 
a — inquiry by two independent engineers, with witnesses examined 

ublicly. 
° Sir G. Owens supported the amendment; agreeing with every word 
that had fallen from Mr. Gill. No matter what was said, there were in 
the report some very ugly insinuations against the Directors of the Gas 
Company and their officials. 

Mr. Denneny did not think the opponents of the report took a proper 
view of the question before the Council. It was the duty of the Paving 
and Lighting Committee to see that the Corporation and the citizens 
obtained fair value from the Gas Company. The matter had been dealt 
with by a painstaking Sub-Committee, and he thought they had performed 
their task in a very proper manner. 

Mr. Mayne said the matter in the report was of the simplest possible 
character; and he had looked in vain for a statement in the nature of the 
charges that had been alluded to. The recommendations were extremely 
simple and reasonable; they had but one fault; and it was that, in his 
opinion, they did not go far enough. If these recommendations had not 





happened to touch upon gas, the matter would not have given occasion t, 
one-tenth of the discussion and loss of time it had caused. Was there, } 
asked, any member of the Council not connected with the Gas Company 
who had not come to the conclusion that there was some necessity ig 
recasting the arrangements in connection with the gas supply? Whey it 
was necessary for a Committee to refer to one of their paid officers fo, a 
report, they had one setting out the Corporation case; but when the 
Gas Committee, of which he was Chairman, referred to their paid 
officer on a gas question, they received letters and reports of which it 
was impossible to avoid the impression that, instead of being writtg, 


in their office and by their officer, they were written in the Office F 


of the Alliance Gas Company, and by an officer of that Com 

In the winter of 1879, Mr. Conuolly made an extraordinary allowang 
for loss to the Gas Company which it was alleged they had sustaing 
through the frost. In Mr. Connolly’s book (which he now laid on the 
table) these allowances were set out on Mr. Connolly’s own authority 
unsolicited by, and without any communication with the Gas Company. 
With regard to the testing of gas, as long as Mr. Cotton was an officer of 
the Corporation, the testing was done while the gas was being largely 
consumed throughout the city ; but when Mr. Connolly became an office 
the first test was made in the evening, after the bulk of the consumption haj 


taken place, and when the large business houses were closed. In May, 183 © 
a lamp had been brought down by a house falling in the city; and he haj | 


pentane 


RS 


Pd 


it on very good authority that it was not until the following Novemby 7 


that the charge in connection with the lighting of this lamp was struck of 
the Corporation accounts. It would not even then have been struck off, 


had not the citizens, finding the necessity for having the light in the | 


winter, memorialized the Corporation in regard to it. He was extremely 


pleased that the Sub-Committee had had the courage to present suchy | 7 


report as that which was then before the Council. 


Mr. Doran remarked that the allowance made by Mr. Connolly for frost 


was only in accordance with that adopted all over the country. It had 
never amounted to 1 million cubic feet; but was 66,863 cubic feet in the 
winter quarter of 1877-8, and 132,000 cubic feet in the spring quarter 
following. Mr. Mayne had confounded the allowance with the actu] 
readings. 

After some conversation, the further consideration of the subject was 
adjourned. 


The following letter, dealing with the questions raised in the foregoing 
discussion, was addressed last Wednesday to one of the Dublin papers, 
by Mr. W. F. Cotton :—* Monday’s debate in the Corporation on the above 
subject may be characterized as an attempt to stifle investigation into the 
unfounded charges and imputations contained in a report issued by a Sub. 
Committee of that body, consisting of Messrs. M‘Evoy, M‘Donald, and 
Mulligan. On Saturday morning I received a document signed ‘J, 
M‘Evoy.’ In that document Mr. M‘Evoy admits that he wrote the report 
of the Sub-Committee, and he adds—‘ Its accuracy in every important 
particular I am prepared to establish before any impartial and competent 
tribunal Mr. Cotton chooses to appeal to.’ No stronger evidence of his 
want of sincerity in this particular is needed than the action taken by 
him in the Council Chamber on Monday last. When the letter of the Gas 
Company was read, demanding an investigation by some competent ani 
impartial person, he shrunk from the position which he occupied a few 
days before ; and, instead of speaking to the charges and innuendoes in 
the report, he avoided them as much as possible, dealing only with the 
recommendations, which no one, to my knowledge, had questioned, andall 
of which, with one exception, could have been carried out by the Com- 
mittee ; that exception being the appointment of an expert. The Council 
can appoint as many experts as they think fit without consulting the Gas 
Company; and if Mr. M‘Evoy considered he had good grounds for such 
an appointment, it was quite unnecessary for him to resort to the mere 
subterfuge he did—viz., stating ‘that recent decisions of Parliament had 
deprived gas consumers or ratepayers, as such, of any locus standi before 
Parliamentary Committees, and had limited this position to Corporations, 
municipal bodies, and the like.’ The decisions have been the opposite, 
which Mr. M‘Evoy is in a position to testify from experience, he having 
appeared in opposition with the citizens on every Gas Bill down to the 
present session, commencing with his opposition to the Corporation Gas 
Bills of 1873 and 1874. ‘The Gas Company demand an investigation before 
some competent and impartial person to deal with the question; andif 
this investigation be consented to, it will be shown that not only the 
charges and imputations against the Company are void of foundation, but 
also that the reports, the minutes of the Council, and the evidence given 
before the Parliamentary Committee have been misrepresented. If an 
investigation be held, it will be shown that (notwithstanding all the charges 
and innuendoes) the annual expenditure for the public lamps in Dublin 
costs less per lamp per annum than in any town in England, with one or 
two exceptions; the usual charge being in excess of Dublin to the extent 
of nearly £1 per lamp. 

“Those who opposed the recommendation of the Committee on Monday, 
and supported the amendment to hold an investigation, did so in the 
interests of fair play, and not, as was alleged, in opposition to the recom 
mendations in the report. Taking the readings of the public-lamp meters, 
and the checking of the accounts by the City Accountant, the Committee 
have full power to order to be done, without an appeal to the Council ; and 
this remark applies to every proposition they have made, with one excep: 
tion—the appointment of an expert. ; 

“Mr. Mayne drew attention to the allowances made for frost in the 
quarters ending January, 1879, and April, 1881; stigmatizing these allow- 
ances as unjust to the Corporation. Mr. M‘Evoy took a similar course 0 
the report ; but when it came to be discussed in the Council he evidently 
delegated this part of the business to Mr. Mayne, no doubt not wishing to 
injure his own reputation (as one professing to be conversant with all 
matters appertaining to the supply of gas) by making such a ridiculous 
statement. The allowances—1,091,000 cubic feet in one case, and 1,519,0 
in the other—are accounted for as follows :—Every tenth lamp in the city 
is supplied with a meter under the average meter system ; the other nine 
being supplied in each case direct from the street main without the inter- 
vention oF meters. In the absence of frost the quantity of gas consumed 
in the tenth lamp is —— by 10, the product being taken as the 
quantity consumed in 10 lamps, including nine non-metered lamps. 
During the periods referred to—both being severe winters—the meters 
attached to the metered lamps were frozen; the consequence being that 
the meters stopped registering, notwithstanding the other lamps, which 
were supplied direct from the mains without meters, were lighted the 
whole quarter. Under these circumstances, the usual course in all such 
cases was adopted—viz., to charge for the unmetered lamps which were 
lighted the whole quarter a similar quantity as they were charged the 
corresponding period. Deducting the quantity consumed by the unmetel 
lamps, and the quantity registered on the meters when in action during 
the quarter, including the periods before and after they were frozen, We 
actual allowance for frost amounts to, in one case, about 70,000, a0 
in the other, to about 132,000 cubic feet. These allowances were -_s 
suggested, volunteered by Mr. Connolly. They were demanded by te 
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any’s officers ; and, the demand being just, Mr. Connolly had no 
ee but to allow for the gas consumed. Surely, no honest man 
— nd that the Gas Company should not be paid for the gas con- 


woe the unmetered lamps supplied direct from the Company’s 
a in addition to the gas registered on the meter lamps only during 


: hey were in action. 
the ng all said he had been told that in May, 1883, a house and lamp 


fell; and that it was not until November that the charge for the lamp was 
track off the Corporation accounts, when the residents, finding the want 
of light, memoria ized the Council on the subject. This is entirely inac- 
patio and Mr. Mayne has been misinformed by the ‘good authority’ he 
de nded on. The house only partially fell, the remainder being taken 
down, as I am informed by the man who took down the lamp. A portion 
of the pracket which held the lamp was attached to the “y house, 
and the lamp was lighted up to the very day it was taken down, and was 
not charged for one day longer than it was lighted. Is it at all likely that 
for the sake of a few shillings a Gas Company who have for the past four 
or five years been lighting some of the principal streets with lamps (some 
with three burners, others with four and six burners) free of charge to the 
Corporation—who have never yet made a charge in the many cases, which 
occur almost weekly, of the unmetered lamps lighting the whole night 
through, while the metered lamp (through accident or other cause) has 
been extinguished, not registering a foot of gas—a Company who are con- 
tinually spending money for the use of the Corporation for their public 
lighting, which in similar cases local authorities are obliged to spend out 
of their own funds—would act in the manner implied ? In fact, the 
jnsinuation would be unworthy of notice were it not for the vindictiveness 
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7 por with which the statement has been made. Mr. M‘Donald threatened the 
members of the Council having an interest in the Gas Company as 

for frost directors and shareholders, calling for Counsel’s opinion to be read (which, 

Tt had py-the-bye, was on quite a different matter), his object being to deter them 

t in the from voting on the question ; and he led the Council to believe—the usual 
quarter cry—that a large number of members were interested in the Gas Company. 
> actual In order that this gentleman’s mind may be set at rest upon this point, for 
his information I beg to tell him that out of the sixty members of the 
ject was Council there are but eight who have any interest whatever in the Gas 
Company. 
regoing EUROPEAN GAS COMPANY, LIMITED. 
° . . 

papers, The Annual General Meeting of this Company was held on Monday, the 
e above 14th inst., at the London Offices, Austin Friars—Mr. W. Wurre in the 
nto the chair. : J 
y a Sub- The Actinc SEcRETARY read the notice convening the meeting, and the 
ld, and following report of the Directors :— 
aed ‘J, During the past half year the Directors succeeded in securing a 15 years’ 
> report extension of the Company’s exclusive privilege for the principal suburbs of Rouen 
portant —viz., Sotteville and other adjacent districts—thus making these treaties co- 
rpetent extensive with that of Rouen, which, as mentioned in the last report, had previously 
2 of his been prolonged for a similar period. They have also purchased for a nominal sum 
* the gas-works and concession of the town of Oissel, with the intention of eventually 

en by supplying it from the works of this Company at Sotteville. They have reason to 
he Gas believe that, under the improved management which they can bring to bear, this 
nt and addition to the business of the Company will prove satisfactory. 

a few The litigation between the City of Paris and the Paris Gas Company appeared to 
Joes in have been brought to a close bya judgment of the Council of State favourable to 
th th the Company on all essential points; but the Prefect of the Seine recently applied 

e for a supplementary inquiry by experts, on the ground that all the documents 
and all relating to alleged new processes introduced into the manufacture of gas in Paris 

Com: had not been communicated by the Company to the experts originally appointed. 
ouncil The final decision on this important question might thus have been delayed for 
re Gas several months ; and, meanwhile, the difficulties with Provincial Municipalities, 
r such referred to in previous reports, could not well have been set at rest. But within 
the last few days the application for an additional investigation applied for on 
; mere behalf of the Municipal Council of Paris has been peremptorily rejected by the 
nt had fF ) competent Court; and it may be hoped that this question has thus been brought to 
before — 9) a termination favourable to the Company. 
stions, The Directors are pleased to state that not only at Rouen, but in other important 
posite towns supplied by the Company, the demand for gas is increasing ; and, notwith- 
ociar standing the large reductions of price agreed to within the last 18 months, the 

© aggregate rental for the past year is £1500 in excess of that for the corresponding 
to the period in 1882-8. The shareholders will readily understand that, a much larger 

n Gas quantity of gas having been supplied to earn this gross rental, the profits are 
before necessarily less; but the Directors believe that the former amount of net revenue 
and if realized will soon again be attained, and eventually exceeded. 

y the The projected outlay for the current year, in addition to the extensions referred 

but to in the last half-yearly report, is moderate in amount. The works proposed 
ny Du include a new purifying-house and purifiers, with other minor apparatus, at Caen; 
given & new coal-store at Bolbec; and the reconstruction of an old retort-house at 


Tf an 7 Nantes, with means of increased production therein. 

The Directors regret to report that the value of coke and sulphate of ammonia 
has still further diminished. The depreciation of coke for the year exceeds £4000, 
and that of sulphate is more than £1000; but a saving of about £800 has so far 
been effected in the cost of coals. 

, Availing themselves of the low rates which now prevail, the Directors entered 
into contracts, three weeks ago, for nearly the whole of the shipping required 


S 
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nday, during the next three years, and for great part of the coals to be thus conveyed. 
1 the = agreements ensure the supply for this period at a considerable reduction of 
ror Although no general revival of trade has yet taken place in France, the 
vers, Directors believe that nearly all the towns in which this Company is interested 
ittee are likely to remain at least moderately prosperous. Rouen especially appears to 
- and : be more than usually flourishing ; and a departmental exhibition recently opened 
ccep- there, with great éclat, is attracting large numbers of visitors, who are much struck 

| With the spirited action of this Company in encouraging the development of the 
the use of gas, At Boulogne, the Casino has been in part reconstructed, enlarged, and 
An improved. It is expected that the present and following seasons will be periods of 

v unprecedented prosperity there. 

je in he extension of several of the Company’s concessions (which have now an 


ntly average of 30 years to run) justifies a reduction in the rate of allocation for depre- 


g to ciation and redemption of capital. The interest on debentures is also now nearly 
n all £800 less per annum. By means of these reduced charges, and the increase in the 
lous ot mpton of gas, the Directors are nearly able to cover the effect of lower prices 
000 there coke, and sulphate of ammonia, and with the aid of only £1305 11s. 5d. from 
nv /-, reserve, to recommend the payment, on the Ist of August next, of the usual 
city : dividend—viz., 22s. per share, dn the paid-up shares, and in the same proportion on 
nine ‘ose only partially called—less the interim dividend paid on the lst of February 
ter- last, and all free of income-tax. 

med au Directors (Edward Felix White, Esq.,and Thomas Chaloner Smith, Esq.,) 
the ies = : sues (George Harrison Esq., and Edward Garey, Esq.,) retire from 
aps. 8 meeting; but, being eligible, will be proposed for re-election. 

ters The Active Secretary afterwards read the statement of accounts. 

hat The Cxarrman : Gentleman, when I last had the privilege of addressing 
‘ich you, I did not think the Board would have been in a position to make 
the os favourable report as has been read to-day; but if the drawbacks 
ach dave been heavy, the favourable features are not insignificant. Reductions 
rere _ Inthe price of gas mean a present sacrifice for the future. The sacrifice 
the We have submitted to, and the advantages are already perceptible in an 
red Increased consumption ; to be soon followed, I hope, by increased profits. 
ing : Tegards coke, we cannot help the fall in its value. We have, it is true, 
the € choice of two courses—either to keep it in stock (hire land on which to 
und oa it, with great expense for labour and much deterioration from moving 
, a8 an crushing), or we must get rid of it at any price when the demand be- 
the comes slack. We prefer to adopt the latter course, which we believe to be 


More economical in the end; but our finances must necessarily suffer either 





way. Whether or not this state of things is png | soon to improve I can- 
not say; but my impression is that it will last so long as the weather con- 
tinues mild throughout a winter season, as has been the case for the past 
three years. Tar we have managed, but only with the greatest difficulty and 
vigilance, to maintain, on the average, at the prices of the previous year. 
am glad to be in a position to say that the sulphate of ammonia prices show 
some improvement at present; but whether this will be permanent and 
progressive remains to be seen. Iam sure you will all have been pleased 
to hear that we have succeeded in securing on very low terms the greater 
part of our supplies of coal and shipping for three years forward. These 
three years will be a period of trial to us, in some respects, owing to 
reductions in the price of gas ; and it is well that during this time we should 
be free from the possibility of the heavier cost of coal. We have pur- 
chased, for a merely trifling amount, the gas-works, mains, and concessions 
of Oissel, a town of some importance near Rouen, at the junction of several 
lines of railway. It is at present supplied with cannel gas, and is a very 
small affair. But our intention is, as stated in the report, to afford the 
locality an ample supply of ordinary gas from our Sotteville works ; and I 
believe that, under the superintendence of the able Manager of our Rouen 
station, we shall before very long derive considerable advantage from this 
recent addition to our business. I am glad to say that the litigation 
respecting the gas lighting of Paris appears to have ended. This renders 
the extension of provincial concessions the easier; and I hope we shall 
soon make some progress where we have been depending on the course 
of events in Paris. During the past year the prolongation of the con- 
cessions of Sotteville, and other large suburbs of Rouen, is a valuable 
addition to our already long tenure there. We do all in our power to 
keep down the outlay of capital; but a prosperous gas company cannot, 
as you are well aware, close their capital account. The constantly ac- 
cruing business requires additional plant of a costly character to suppl 
it; and this must be provided by some means. That we have been able 
to do so year after year, while reducing the debenture debt and at the 
same time paying a satisfactory dividend, is owing to financial combina- 
tions for which I think the Board may claim some credit. All the works 
have been kept in a perfect state of efficiency. I devoted several weeks in 
May last to visiting every one of our stations, and therefore I can certify, 
from my own knowledge, to the accuracy of this state of things. We 
have been looking out for a long time for a revival of trade in France. I 
suppose it must come at last; and then I believe our business will take a 
great spring for the better. Meanwhile we have not “af reason to com- 
plain. The report mentions Rouen and Boulogne as likely to be specially 

rosperous this year. The exhibition at Rouen will undoubtedly be of great 
benefit to that city; and this Company's exhibits therein have been so 
highly praised that I hope we shall receive our full share of the advan- 
tage. If, instead of the nominal sum of £1305 11s. 5d. to be taken from the 
reserve to pay the usual dividend, we had required £8000 or £10,000, it 
would hardly have been matter for surprise ; and that the amount is so small 
shows the recuperative power of this Company’s business. At the same 
time I must say, on behalf of the Board and the Managers of the stations, 
that such results could not have been achieved without some energetic 
and intelligent action in encouraging the consumption of gas. The past 
is a guarantee for the future; and I venture not only to hope but to expect 
that, successful as we have hitherto been, we have not yet seen the best of 
our days as a company. This Company was established in 1835; and con- 
sequently will attain its jubilee next year. I have myself been connected 
with the undertaking for 36 years of this period, and I look with great 
personal satisfaction on the past and the present, and on the prospects of 
the future. I will now move—‘ That the report of the Directors and the 
statement of accounts now presented be received and adopted.” When 
this has been seconded I shall be pleased to hear the remarks of any share- 
holders who may desire further explanation. 

Mr. H. Sotomon seconded the motion, and a short discussion followed. 

Mr. H. M‘L. Backuer (the Director and General Manager), in replying 
to questions, said there was a special reason in the case of this Company 
why they did not print their accounts. It had been repeatedly explained 
that it would not be advisable to have the accounts printed, as they might 
be sent abroad and used against the Company by adverse interests. As 
to the low profits at Boulogne and Caen, in making up their accounts 
they charged a percentage on all capital employed at the different stations ; 
and when they had, as in the case of Boulogne and Caen, a large reduction 
in the price of gas, the result was necessarily only a small amount of profit 
beyond that. 

The Cuarrman then put the resolution, and it was carried unanimously ; 
and resolutions were afterwards passed declaring the dividend and 
re-electing the retiring Directors and Auditors. 

Mr. H. J. BappELey observed that reference had been made by the 
Chairman to the Company’s exhibits at the Rouen Exhibition ; but he 
thought it would be well that the shareholders should know what was 
said on the matter by a good authority. He then quoted the notice on 
the subject which appeared in the JourNAL on the 8th inst. 

On the motion of the Cuarrman, a vote of thanks was passed to the 
Managers at the stations, as well as to the London staff; and a similar 
ae to the Chairman and Directors brought the proceedings to a 
close. 





Tue Water Supriy or Ricumonp (SurReEyY).—In the course of a report 
recently presented to the Richmond Select Vestry, by Mr. Homersham, 
C.E., on the subject of the progress being made in connection with the 
deepening of the bore-hole at the artesian well, he stated that the work 
already done had resulted in an increased yield from 5} to 12 gallons of 
water per minute, which was more than double the quantity reported by 
him in March last. He stated that he had tested the height to which the 
water would rise from the new bore-hole, and found it would attain (as 
when tried before) an altitude of more than 120 feet above the surface of 
the ground. The increased yield as the bore-hole had been carried down 
to a greater depth, and the considerable pressure with which the sandstone 
in the water-bearing stratum was charged with water, were both most 
satisfactory. 

OPENING oF WaTER-WoRKs AT Newquay.—On Monday last week the 
works which have for some time been in course of construction for pro- 
viding Newquay with an adequate supply of water were opened with the 
ceremony usual on such occasions. The project was started in 1877, and 
in the following year a Provisional Order was obtained for carrying it out. 
The matter was taken in hand by a Company formed for the purpose, who 
entrusted Mr. S. Jenkins with the preparation of plans of the works, the 
construction of which was placed in the hands of Messrs. Lang and Sons, 
of Penzance. The source of supply is the granite formation, and it is 
estimated to be sufficient for a population of 10,000 persons. The storeage 
reservoir is situated about three miles from Newquay, and it will contain 
14 million gallons ; the service reservoir being constructed to hold 180,000 
gallons. The distributing-pipes vary from 3 to 5 inches in diameter. The 
town has long been in need of a good water supply; and now that this 
has been provided in conjunction with improved drainage, increased 
prosperity may be confidently looked for. 
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ABANDONMENT OF ELECTRIC LIGHTING AT HULL. 

At the last Meeting of the Hull Town Council—the Mayor (Dr. Rollit) in 
the chair—the electric lighting experiment which was undertaken some 
time since by the Corporation was again under consideration. 

Mr. Poot moved—* That the contract with Messrs. Siemens Bros. and 
Co., Limited, which expires on the 28th of July inst., be not renewed; and 
that all resolutions of the Council to the contrary be and the same are 
hereby rescinded.” Having reviewed the history of the electric lighting 
question in Hull, he urged that the Council had tried the light as an 
experiment long enough; and it ought now to cease. The Borough 
Engineer had reported that if the Corporation continued these experi- 
ments the cost would be larger than it was at present. The light was not 
satisfactory, and had not fulfilled the objects for which it was intended. 
It had cost £2050 a year, as against £1071 for lighting the town by gas. In 
other places improved forms of gas-lamps had been tried, and found to 
answer satisfactorily ; and he maintained that a similar result would follow 
their adoption in Hull. 

Alderman Wi1.Lows seconded the motion. 

Mr. Hatt, in supporting the motion, remarked that it would be better to 
employ the large additional amount of money expended on the electric 
light in providing an improved system of gas lighting in the town 
generally. 

The Mayor said he hoped the Council would not abandon the electric 
light, at any rate at present. Admitting that the light was not so satis- 
factory as it might have been, and that Messrs. Siemens had not behaved 
towards the Council as they should have done, he thought they would be 
justified in incurring some slight expenditure in improving it. If they 
give up the electric light now, they would sacrifice all the money that had 
been spent in obtaining the Act, and would open the door to private trading 
companies, who would come in for the purpose of making profit. He asked 
= Council not to take a retrograde step, but to keep themselves abreast of 
the times. 

Mr. Poot having replied, the motion was put and carried. 


THE QUALITY OF THE METROPOLITAN WATER SUPPLY IN 
THE PAST YEAR. 

The Annual Report of the Registrar-General for the year 1883 contains 
the following report by Dr. Frankland, D.C.L., F.R.S., &c.,on his chemical 
examination of the waters — by the Metropolitan Water Companies 
during the twelve months ending in December last :— 


During the year 1883 the average daily volume of water supplied to the 
inner circle of the Metropolis by the eight Companies, amounted to 
144,592,772 gallons. Although this quantity is upwards of 3 million 
gallons in excess of the previous year, yet the average consumption per 
head of population was almost exactly the same, amounting to 284 gallons 
per day, as against 28°6 in 1882. Of this total supply, 9,567,634 gallons 
from deep wells in the chalk were of uniformly good quality throughout 
the year; whilst the remainder, consisting of 71,710,878 gallons from the 
Thames and 63,314,260 gallons from the Lea, was open to my before- 
mentioned objections urged against the river waters. The samples 
analyzed were in all cases taken directly from the mains at places recom- 
mended by the Companies themselves. The temperature of each sample 
at the time of collection was observed, and its gee in a 2-foot tube 
has also been recorded ; whilst in the case of those samples found to be 
more or less turbid, the suspended matter deposited on standing was sub- 
mitted to microscopical examination. 

In respect to temperature, the waters as they issued from the Com- 
panies’ mains exhibited the following variations :—The Thames water 
distributed by the Chelsea, West Middlesex, Southwark, Grand Junction, 
and Lambeth Companies varied in temperature from 3:1° C. (37°6° Fahr.) 
in March to 22° C. (71°6° Fahr.) in July. The temperature of the water 
abstracted from the Lea, and sent out by the New River and East London 
Companies, showed a variation from 3°4° C. (38:1° Fahr.) in March to 20° C. 
(68° Fahr.) in July. The deep-well water of the Kent Company varied in 
temperature from 3°4° C. (38'1° Fahr.) in March to 15°5° C. (59°9° Fahr.) in 
June. Thus the temperature of the river waters was subject to greater 
variation than that of the deep-weill water; the latter remaining of an 
agreeable coolness in summer, when the river waters became warm and 
unpalatable. 

A very large proportion of the solid matter present in the waters consists 
of mineral salts, which are quite unobjectionable in drinking water ; but 
as they render the water hard, they make it less suitable for washing and 
for most manufacturing purposes. A small proportion of this solid matter, 
on the other hand, is organic. Small quantities of vegetable organic 
matter are not objectionable in drinking water, but the organic matter in 
river water which receives sewage may at any time become dangerous to 
health. The greatest amount of total solid matters was found in the deep- 
well water supplied by the Kent Company and by the Tottenham Local 
Board of Health; whilst the Colne Valley Company’s water, although 
derived from the same source, contained but little more than one-third of 
this amount, and little more than one-half of that present in any of the 
river waters. This reduction in the amount of solid matters present in the 
water of the Colne Valley Company is effected by the application of Clark’s 
process of softening, which consists in adding to it a small quantity of 
slaked lime. The solid matters in the other Metropolitan waters would be 
reduced to about the same amount by similar treatment. 

In regard to the proportion in which organic matter was present in the 
waters (as indicated by the amount of organic carbon and nitrogen found 
by combustion), it was during an unusually large part of the year excep- 
tionally small, although the difference between the quality of the water in 
summer and winter was still sufficiently marked. The deep-well water, on 
the other hand, was not only superior to the river waters when at their 
best, but maintained its good quality throughout the year. Taking the 
mean proportion of organic impurity contained in the Thames water 
delivered in 1868 as 1000, I find that in the subsequent years, 1883 included, 
the following proportions were present :— 


Proportion of Proportion of 

Organic Impurity Organic Impurity 
Year. in Thames Water. Year. in Thames Water. 
1868 ° . 1000 1876. 908 
1869 . ° 1016 1877 ° 907 
1870 ° 795 1878 . ° 1056 
., a . 928 1879 . . 1165 
it 1243 1880 . ° 1254 
Me es ew eo 917 ie « «-« * 993 
M4. 6 ew et 933 19BB. «6 0 2 1033 
1875 ve a 1030 ee 850 





It thus appears that in the past year the water drawn from the Thames 
was of better average quality than in any previous year (excepting 1870) 
since these analyses have been made. The waterdrawn fromthe Lea, and 
distributed by the New River and East London Companies was uniformly 
of better average quality than that from the Thames. The New River 
Company’s supply was in every case superior to that of the East London 
Company. Taking, as before, the mean proportion of organic impurity in 
the Thames water supplied to London in 1868 as 1000, I find in that and 


the succeeding years, 1883 included, the following proportions jn the 7 
water delivered by the New River and East London Companies ;— ta 





Proportion of Proporti 

Organic Impurity Orgarie nn’ 

Year. in Lea Water. Year. in Lea Was 

1868 . i 484 . See 569 
1869 i a 618 1677. 2 © ec 596 
Bee 2 eo 6 550 mes 2 ee « "7 
eae 604 Se a7 
 _ a 819 1880. . ° 1013 
ee ae 693 1881. . 7" 765 
aa 583 1882. . ee ie Tl 
MGB 2 ec eo 8 751 1088. 1. 2 6 620 

These figures show that during the past year the condition of the watp 


supplied from the Lea was better than in any of the 
1877. In the case of the deep-well waters supplied to 
matter, when compared with the same standard, was— 


revious years bing | 
ondon, the Organs | 


Proportion of Proportion o 
Organic Impurity in Organic Impurity 
Year. Deep-Well Water. Year. Deep-Well Wale 
MB we te wl 254 1876. « « 6 ye 
1869 . . . 812 1877 re ok eee Oe 243 
1870. . ° 246 1878 83 
il. . 2 150 1879 887 
WIS. we 221 1880 . 393 4 
ae 250 1881 . . 05 ff 
me. es 287 1882 . ; 409 
1875 250 1883 . 321 





The proportion of organic matter present in the deep-well waters was tly, 
but little more than one-half of that in the Lea, and considerably less thay 
one-half of that in the Thames. The amount would have been stil] |« 
but for extensive alterations which were being made at the works of ¢, 
Tottenham Local Board of Health, in consequence of which the deep. we 
waters had to be supplemented by water obtained from the mains of ty, ~ 


East London Company. The execution of such alterations in deep wey © 


which are in active use is attended with considerable danger to th 


consumers, as was demonstrated some years since at Caterham, whe, © 


: 


the excrements of a workman suffering from a slight attack of typhoij 
fever gained access to the well, and were the means of simultaneous) 
communicating this disease to a large number of persons both in Caterhay 
and in the town of Redhill some eight miles distant. In the interest 
the public health, such alterations should be carried on under meiiq| 
supervision. From a sanitary point of view the superiority of the deep. 
weil over the river water is really much greater than a comparison of the 
above figures would indicate, for the thorough process of natural filtration, 
which the deep-well water has undergone in passing through a gre 
thickness of porous strata renders it extremely improbable that any ¢j 
those suspended particles, which may become prejudicial to health, shoul 
have escaped removal. Unfortunately, the protection from pollutio, 
which is afforded by the common law to rivers, is at present denied ty 
subterranean waters. That the latter may now be polluted to » 
unlimited extent without remedy was shown by the judgment of Justice 
Pearson in an action, Ballard v. Tomlinson, recently heard in the Court 
of Chancery.* It is most desirable that these invaluable subterraneu 
sources of pure water should be carefully protected by law. 

The maximum, minimum, and average proportions of organic carbon 
and organic nitrogen in the several waters during 1883 (the average amount 
of these elements contained in the Kent Company’s water during the nine 
years ending December, 1876, being taken as unity) were as follows :— 





> 





Sources Max, Min. Aver. 

Deep wells— 

itn s+ 6 ¢ & ¢ @ « « * 1°5 ° 0-9 11 

Colme Valley . . .« «© «© «© « « 1°5 ° 1'0 ° 1°2 

Tottenham ..+:+e¢+s+e¢-e 2°3 ° ig | 17 
River Lea— 

New River a te ae or oe 3°6 é 1°3 ~ 

East London. . . »« « «© « « 50 ° 19 ° 29 
River Thames— 

Chelsea ee ek oe ae 4°7 oe 2°0 oe 81 

West Middlesex . . . «© «© « « 57 ee 2°0 ee 37 

Southwark. . . . . « . 6 6°6 ee 19 oe 8°6 

Grand Junction i: — ea @ 5°38 ee 2°4 ° 3°4 

Lambeth ... a ae 57 . 2°0 ee 3°6 


These figures clearly illustrate that the deep-well waters remain of 
nearly uniform purity throughout the year, whilst the river waters, 
although exceptionally free from excessive pollution during the past 
year, exhibit very marked fluctuations. Of the deep-well water, that 
supplied by the Kent Company was the best. Of the river water, the 
New River Company’s supply was the best, and that of the West 
Middlesex Company the worst; the Chelsea Company’s supply, ranking 
first amongst the Thames-derived waters. 

The following table shows the maximum amount of organic pollution in 
the waters supplied from the Thames and Lea during the years 1868 to 
1883 inclusive, the average of the samples in the month of greatest 
polluticn being taken for comparison :— 




















THAMES. | LEA. 

| Elements of | Months in which | Elements of | Months in which 
Year \Organic Matter’ Maximum Year Organic Matter Maximum 

ss in Parts Pollution | . in Parts Pollution 

per 100,000, occurred, per 100,000. occurred. 
1868 0°45 January. || 1868 | 0°27 | February. 
1869 0°60 February. || 1869 0°33 | February. 
1879 0°42 January. 1870 | 0°30 | January. 
1871 | 0°52 October. 1871 | 0°22 | February. 
1872 0°48 Jan. and Dec. 1872 0°39 December. 
1873 0°46 January. 1873 0°33 January. 
1874 0°37 March. || 1874 0°21 March. 
1875 0°49 November, 1875 0°28 | November. 
1876 0°44 December. 1876 | 0°24 | March. 
1877 0°40 January. 1877 0°30 | January. 
1878 0°36 December. || 1878 0°26 | June. 
1879 0°38 February. || 1879 | 0°33 | July. 
1880 0°42 October. || 1880 | 0°33 | February. 
1881 0°34 February. 1881 0°34 | February. 
1882 0°37 November. 1882 | 0°26 December. 
1883 0°32 January. || 1883 | 0°24 December. 
| 








it 











Thus the waters, both from the Thames and the Lea, were during the 
past year exceptionally free from excessive pollution. The recent im- 
provement in this respect is especially meen Sh i the case of the Thames; 
and is to be attributed to the action of the Board of Conservators, and to 
the greater storeage capacity with which the Companies drawing from 
this river are now provided. ‘ : 

The total amount of combined nitrogen (after making a small deduction 
for the average _—— contained in rain water) constitutes the evidence 
of both past and present contamination with nitrogenous organic matters 





* See JournaL, Vol. XLIIL., p. 366. 
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, 7 have suffered. In river water, however, the quantity of 
rhich te weer nlteogen is considerably reduced during the summer 
otal 5 the presence of active vegetable and animal life; and it is, 
ponthe laly in the autumn and winter months that it can be regarded 
—_ eeeure of pollution. During the months of January, February, 
6 any “October. November, and December, 1879, the average proportion 
one 1 combined nitrogen in 100,000 parts of Thames water was 0°281 
pi total com) it was 0276 part; in 1881, 0°260 part; in 1882, 0-258 part ; 
«4 t vear, 0°259 part. The continuous diminution which has thus 
~ yo ho is doubtless due to the longer storeage to which the water has 
— ht years been subjected. In the same quantity of water supplied 
ae = the same months from the Lea, the average total combined nitro- 
during “310 part in 1879, 0°284 part in 1880, 0-24 part in 1881, 0-304 part 
pen 982, and 0°329 part last year. No diminution, but, on the contrary, 
Father at increase in the amount of total combined nitrogen has thus 
baken place. The deep-well water distributed by the Kent and Colne 
valley Companies and by the Tottenham Local Board of Health is not 
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OpOrtion of : e influence of animal or vegetable life, and the average of the 
Wnty gob pola wet nitrogen may, therefore, be taken on the whole year. In 
on 1879 it was 0°317 part, 0°294 part in 1880, 0°306 part in 1881, 0°294 part in 
43 6 OF 1882, and 0°353 part last year. : : 
323 The average hardness of the Thames water delivered in London was 
387 90°8° in 1879, 20°2° in 1880, 19°8° in 1881, 20°7° in 1882, and 19°9° in 1883; of 
393 the Lea, 21°4° in 1879, 20°7° in 1880, 20°8° in 1881, 21°1° in 1882, and 20°6° 
~ last year; of the Kent Company’s water, 28°4° in 1879, 26°6° in 1880, 28°3° 
82] in 1881, 28'5° in 1882, and 28° in 1883; of the Colne Valley Company’s 
= water, 6°3° in 1879, 6°3° in 1880, 6°2 in 1881, 5°5° in 1882, and 7°1° in 1883; 
] — thas and of the water sent out by the Tottenham Jocal Board of Health, 25°6° 
"y C85 thay in 1879, 22°2° in 1880, 24°1 in 1881, 25°4° in 1882, and 22°5° last year. Soft 
- Still le nah is absolutely necessary for the washing of linen; and if the water 
op Of the be not naturally so, it has to be softened by means of carbonate cf soda, 
vine yn or soap, before being employed for that purpose. This process of softening 
_ Of the with soap in the laundry entails an expense about 80 times as great as 
eee Wel when the same is done on the large scale by a water company. All the 
nodes. water delivered in London, excepting that of the Colne Valley Company, 
nt wher was unsuitable for washing. The water drawn by the Colne Valley 
tae Company from the chalk is naturally hard, but is rendered soft (by means 
C nedaly of Clark’s process) before distribution. 
Caterhan The results of my observations respecting the efficiency of the filtration 
. terest o to which the waters of the Thames and Lea were subjected by the various 
‘—— Companies during the past year show that, of the river water, only that 
ae sent out by the New River and East London Companies was uniformly 
filtea the clear. As already pointed out, nothing furnishes more conspicuous proof 
h tion, of the improvements which have been effected in the Companies’ works 
A, Brest than the comparative freedom from turbidity which the river waters now 
th abe . exhibit. The deep-well water supplied by the Kent and Colne Valley 
‘i Tag Companies, and by the Tottenham Local Board of Health is uniformly 
— clear and bright, and requires no artificial filtration. The turbid sample 
aa to of the Tottenham water was collected at a time when alterations were 
f Pm o & being made in the bore-hole ; and is thus accounted for. The sediment 
he — deposited by the turbid waters on standing, was in every case examined 
a oath microscopically. During the past year these examinations revealed the 
Tranean presence of moving organisms in no less than three samples of the South- 
© carbo wark Company’s water ; whilst one sample of the Chelsea, Grand Junction, 
: : and Lambeth Companies’ waters respectively exhibited the same pheno- 
the ain menon, as did also the turbid sample of the Tottenham water. 
s:— eee ee 
iver, ‘ THE LOWER THAMES VALLEY MAIN SEWERAGE BOARD 
3 SCHEME. 
11 As has been reported in our pages from time to time, the outcome of 
* » the prolonged discussions and considerations of the above-named Board 
j was the issue of a Provisional Order of the Local Government Board to 
+2 +) authorize the taking compulsorily of certain lands at Mortlake for the 
“9 purpose of carrying out the accepted scheme for the disposal of the sewage 
) » ofthe district. The Order was included in the Local Government Provi- 
‘1 > sional Orders (No. 3) Bill, which was read a second time on Monday, June 9, 
‘ > and referred to a Select Committee consisting of seven members—four 
4 nominated by the House, and three added by the Committee of Selection. 
6 It was an instruction to the Committee “ to inquire into and report upon 
sind the scheme of sewerage in connection with which the lands are proposed 
ain to be taken under the Bill.” The Committee met, and took evidence in 
; past the matter; and on Tuesday last, presented the following Special Report 
» that to the House :— 
er, the “Your Committee having heard during six days all that the Joint Board 


West — | of the Lower Thames Valley Drainage had to urge in favour of their scheme 
nking Je for concentrating the sewerage of the whole district on the side of the 

'» Thames at Mortlake, at which spot it was to be chemically treated, and 
ion in ‘ the effluent discharged into the river—that the works would occupy 24 years 
68 to » inconstruction; that the various districts supposed to be represented by 
the Joint Board were by no means agreed as to the propriety of carrying 


eatest ff 
‘ out one system of drainage for the whole district; that the taxation would 
=e | fall unequally on the various districts comprised in the scheme of the 
Joint Board; and that other means of treating the sewage in smaller 
—— districts, without creating a nuisance to the neighbourhood, had been 
_— successfully adopted elsewhere—have decided not to confirm the Order 


= for the compulsory purchase of land. 

i ‘Your Committee have also decided to refuse to grant any extension of 
the period for the protection against proceedings for penalties under the 
Thames Conservancy Acts; believing that, under this pressure, the various 
districts would the more readily find the means of carrying out the neces- 
sary works for the disposal of their sewage. 

‘Your Committee have given their careful consideration to the evidence 
brought before them as to the scheme of sewerage proposed in connection 
with the land, in order that, in accordance with the instruction of the 
House, they might submit their report thereon. 

“The Lower Thames Valley Main Sewerage District was formed in 1877, 
for the purpose of dealing with the sewage from nine urban sanitary 
districts and ten contributory places. 

“During the passage of the Confirming Bill through Parliament, the 
Local Authority of Twickenham successfully opposed the inclusion of that 
area in the united district. It has been able to purify its own sewage; and 
other heighbouring districts, which were not included in the united 
districts, have been equally successful. 


the “The Joint Board was allowed three years to carry out the duty of 
m- wholly diverting or purifying the sewage; and this period has been 
es; extended from time to time. One of the Provisional Orders, which was 
to unopposed, but which your Committee have thought it inexpedient to 
7m Coniirm, further extended that period till September 1885, as well as the 


Period during which proceedings for penalties are suspended. 
on The Joint Board uring its existence has sought, but failed to obtain 
ce power for various schemes for the total diversion of the sewage, or for its 
rs treatment by irrigation at some one place; and the present scheme is 
— another attempt to treat it at one place S chemical precipitation according 
to the best methods which recent experience suggests. 





“Your Committee are of opinion that these improved methods do not 
demand the treatment of the sewage at one spot; and that the continuance 
of the Joint Board is not only unnecessary, but operates as a hindrance to 
the several authorities successfully purifying the sewage of their respective 
districts. 

“Your Committee, therefore, recommend that the district be subdivided ; 
that Heston and Isleworth form one district; that Richmond and the 
Richmond Union Sanitary Authority be combined as another district ; 
and that the southern portion be formed into one or more groups for the 
treatment and disposal of their sewage. 

“Your Committee are satisfied that each of these districts will be able 
to treat its sewage more speedily, and with greater efficiency and economy 
than the Joint Board; and they recommend that the necessary facilities 
be given to them for their separation from the Joint Board, and for the 
formation of such new groups as we have suggested. Your Committee 
believe that, in these cases, the process of filtering the chemically-purified 
effluent through earth ought, if possible, to be adopted, which was not 
provided for in tne scheme under their consideration. 

“Your Committee are satisfied also that the oxidizing power of the 
Thames water on the purified effluent will be most effective when such 
effluent is delivered at several points in the river. The disposal of the 
compressed sludge for agricultural purposes will also be more easy if it is 
produced at several sewage works. 

“Much stress was laid by various witnesses on the necessity of the 
sewage being carried off as rapidly as possible so as to reach the purifying 
works in a fresh condition. ‘This consideration points to the desirableness 
of short systems of sewers, and of the treatment of the sewage by the 
same authority that producesit. Ifeach sanitary authority was responsible 
for the purification of its own sewage, the difficult question of the limita- 
tion of the quantity of sewage per house per day to be lelivered to the 
purification authority would be avoided. On the other hand, it is desirable 
(not unnecessarily), to multiply the number of purification works ; and your 
Committee consider that the satisfactory solution of the problem will not 
be reached until the whole system of drains from the dwelling-house to 
the Thames in each district is under the control of the same authority.” 





THE WATER SUPPLY OF PARIS. 

The Paris Correspondent of a provincial contemporary, in a recent 
letter, writes as follows in regard to the present condition of the water 
supply of the city :—‘ Rather more than a week ago M. Alphand, the 
Director of Public Works, issued a circular in which we were promised an 
increased water supply during the summer months. Paris was to be kept 
wonderfully spick and span. Insalubrious quarters were to be properly 
cleansed ; and the various precautions spoken of seemed to foreshadow 
complete immunity from cholera. We already find, however, that none of 
these wonderful promises have been kept ; indeed, instead of an increased 
water supply, we have a diminished one. The 12th, 13th, 14th, and 15th 
arrondissements have had their allowances of spring water entirely cut off ; 
and they have now to fall back on the polluted water of the Seine, which 
is muddy, evil-smelling, and, in fact, so disgusting that even when filtered 
it cannot be used as a beverage without considerable risk. For the last 
ten years we have had innumerable promises from prefects, directors of 
works, and municipal councillors in reference to our water supply; but 
none of them have ever been carried out. There is a dearth of water 
regularly every summer; and nothing—not even the fear of cholera— 
seems capable of effecting any improvement in the city. Promises are 
readily furnished; but these promises are never performed. In ordi- 
nary times the supply of water is but small. It merely amounts to 
450,000 cubic métres (about 99 million gallons) per diem; or, proportion- 
ately, less than either the London or Brussels supply. The Vanne and 
the Dhuys contribute 130,000 cubic metres, specially reserved for house- 
hold usages; the Marne and the Seine supply 180,000 cubic mitres ; the 
Ourcq Canal, 130,000 cubic metres; and the artesian wells, 10,000 cubic 
metres. At the present moment the reservoirs of the Vanne and the 
Dhuys are at a very low level; and the supply from the Marne has been 
entirely stopped, owing to certain works which the Government have 
ordered on this river. The result is that Belleville, La Villette, Ménil- 
montant, and Montmartre have been left without water since the 6th inst. 
These are populous neighbourhoods, inhabited almost solely by the work- 
ing classes ; and here, more than in any other part of Paris, sanitary pre- 
cautions are necessary, and cleanliness should be rigidly practised. But 
how are the inhabitants to carry out the prescriptions of the Health 
Committee when the first requisite—water—is denied them ? With the 
aqueous supply so greatly diminished, it is evident that an outbreak of 
cholera in Paris would have most alarming consequences.” 











NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epixsureu, Saturday. 

I cannot refrain from reverting this week to the amusing passage-at- 
arms being fought over the possibilities and impossibilities of electric 
lighting, particularly in Dundee. The agitators have become involved in 
their own coils and fallen to battling with each other. Professor Ewing, 
having set the ball rolling, steps aside and leaves the practical electricians 
to play out the game; so that their “alternating currents” have become 
such as would make even M. Gramme stare. At length Mr. Martin 
declares that he cannot understand Mr. Loring’s intentions, and, of course, 
where these are considered questionable it is the duty of the parents to 
come forward and require explanations. Meanwhile the first-mentioned 
gentleman tells the other distinguished electric lighter that “he tries to 
show that one machine is better than three,”’ but “that may be left to any 
reasonable being to find out.’ Again—‘ He says with three machines 
there must be a counter shaft. Probably it is beyond his capacity to devise 
anything else, but there is no must about it. Would any sane person take 
the precaution of putting down three machines so as to avoid being depen- 
dent on one, and yet fit the three up in such a manner that he would 
derive no benefit? Any child could see that, if his (Mr. Loring’s) method 
were adopted, no benefit would be derived from having three machines 
instead of one. I would ask what has the number of kilos. or calories got 
to do with the cost of electric light in Dundee mills?” and so on; but this 
last sentence is the vital coup to his opponent's dignity, adding, as it 
would seem, insult to injury. I have remarked that Mr. Loring is a 
“distinguished electric lighter.” He has, by his own showing, accom- 
plished what no other, as far as I know, has done—that is, in a mill “ not 
many miles from Dundee,” replaced 169 gas-burners with 120 Swan lamps, 
“ giving an infinitely better” light, of course, giving on a comparison of 
100 hours a balance of cost of £6 6s. in favour of the electric light. The 
cost of gas where this wonderful contest is taking place happens to be 
4s. 7d., instead of 3s. 6d. as in Dundee; and, of course, the success is 
all the more remarkable. The calculation, however, is made on the 
assumption that engine and lamps cost nothing, and probably when 
some philanthropic company or engineer can be found to erect a gas- 
works at the same figure, the comparison may not be so favourable 
for Mr. Loring. Nobody need be surprised that, before he is done, the 
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bubble bursts, for, although he is “ shortly ” to produce a lamp “ costing 
about 3s. 6d., with an efficiency of 3 Watts per candle power, and having 
a life of 1500 hours,” it is only where gas is above 3s. per 1000 cubic feet 
that “the new light is an antagonist greatly to be feared, and so “ poor 
Scotland” must be their particular prey. The “kilos” and “calories” 
slighted by Mr. Martin were the ell and front of the offending gas in 
Mr. Loring’s estimation of the water and heat produced by the combustion 
of gas and oils, as compared with the almost “ nihilistic” condition of 
the electric light; and the insult to injury complained of is Mr. Martin 
chaffing him with the misprint “ calorics,” instead of “ calories,” or units 
of heat. Light for light, no doubt, the amount of heat imparted by the 
incandescent carbons to the air is far less than that imparted by gas- 
flames; but it is less because of the smaller size of the carbons, and of the 
comparative smallness of the quantity of fuel consumed in a given time, 
and it is also less because the air cannot penetrate the carbons as it pene- 
trates a flame. Tyndall, even when enamoured with the new illuminant, 
thinks it right to correct a delusion in regard to it in this respect; pointing 
out that it is sometimes stated as a recommendation to the electric light 
that it is light without heat. But to disprove this, it is only necessary to 
point to the experiments of Davy, which show that the heat of the voltaic 
arc transcends that of any other terrestrial source. Nearly 90 per cent. of the 
emission from a brilliant electric light is composed of invisible rays of heat 
which, while incompetent to produce the faintest glimmer of light, or to 
affect the most delicate air-thermometer, are yet so powerful when detached 
and concentrated as to produce all the effects ascribed to the mirrors of 
Archimedes at the siege of Syracuse. When electric lighters in Dundee 
are going in for “a scare” the whole truth should be told about the heat 
producing powers of the several light-giving agencies. The temperature 
of a flame is lowered by the admixture of a gas which constitutes four- 
fifths of our atmosphere, and which, while it appropriates and diffuses the 
heat, does not aid in the combustion ; and this lowering of the temperature 
by the inert atmospheric nitrogen renders necessary the combustion of a 
greater amount of gas to produce the necessary light. In fact, as Tyndall 

says, though the statement may appear paradoxical, it is entirely because 

of its enormous actual a that the electric light seems so cool, 

when, in point of fact, the heat rays will inflame paper, burn up wood, and 
even ignite combustible metals. 

I mentioned the other week about the delay in the electric lighting of 
the International Forestry Exhibition now being held in Edinburgh, and 
it is not to be wondered at that grumbling has been rife of late among 
exhibitors at being left in darkness. The feeling of dissatisfaction went 
so far as to incite the stall-holders to meet and protest against the illumi- 
nation of the grounds with ozokerit candles by Mr. Pain, while they had 
only the painful consciousness of the shortening days. <A spurt is being 
made, I understand, to get an installation of arc lights, but the incandescent 
a with which the interior was to be fringed must be a feature in the 

uture. 

The first experiment in theatre lighting by the Jablochkoff Company 
went to trial on Wednesday in the Court of Session before Lord Kinnear. 
As I mentioned in a previous note, the Jablochkoff Electric Light Company 
sue the lessees of the Royal Lyceum Theatre, Edinburgh, for payment of 
£1700 odd as the cost of the installation supplied by them, and payment 
is refused on the ground that the installation was never completed 
according to contract. The contract was first entered into by the Leith 
Carbon Company; and, on its going into liquidation, the Jablochkoff 
Company took up the work where the other left off, but not, as is main- 
tained, with the same terms and conditions. Mr. Francis R. Reeves, the 
Manager of the Company, spoke to the success of their system in London, 
particularly at the Health Exhibition, and stated that they were ad- 
vised to undertake the lighting of the Lyceum by their canvasser in 
Scotland, a Mr. Meik, who, by the way, has gone off to California with 
(it is said) the original of the agreement in his pocket. In making the 
proposal to the Company he wrote thus: “This is a brand new theatre, 
splendidly got up, and likely to show your system off to advantage.” 
The Company’s electricians ascribed any failure in the light to the 
gas-engines, the working of which was not steady enough for the in- 
candescents, while the place was so badly constructed that when they 
worked them to their full power the vibration nearly brought the walls 
down and caused them to crack, besides dislocating the shafting. In cross- 
examination the sub-electricians said that they undertook to give five 
double-candle Jablochkoff arc lights equal to 3200 candles ; and on his atten- 
tion being drawn to the contract with the Carbon Company, that with the 
same plant they would give arc lights equal to 10,000 candles, Mr. Reid 
(the witness) said that 2000 was to be gained by reflectors, but even then he 
did not believe it could have been done. In re-examination he said it was 
the fact that electric light companies gave out a nominal candle power 
greatly in excess of the actuallight. It further appeared from the evidence 
that, on several occasions when the arc lights went out, the electricity had 
‘gone to earth,” like the fox in the hunt. 

On Thursday it was given in evidence for the defenders that the resist- 
ance coils had come into contact on one occasion in the working, genera- 
ting such a heat that the switch-boards showed marks of burning—evidence 
worth the consideration of Mr. Loring with a view to the quiltention of 
his “calorics” report. Mr. Phipps, the well-known London architect, said 
that the electric lighting was insufficient. He did not think it could be 
ascribed to the working of the gas-engines, as he found no cause of com- 
plaint in this respect at the Prince’s and Gaiety Theatres in London, where 
the motor power for the electric light was gas. He thought that it would 
not do to trust solely to the best installation of electric light, as it was 
liable to go out. In the Lyceum Theatre gas was fitted up throughout the 
house, and was ready for the breakdown when it occurred. Mr. Bottomley, 
electrician, Glasgow, a nephew of Sir W. Thomson, acted as ‘‘ coach” to 
the defenders’ Counsel. The litigation, which will be an expensive one, is 
not yet finished. 

Peterhead, on the east coast of Aberdeenshire, although strong in fish 
and fish oils, believes much more in their exportation than use, and for 
iJluminating purposes much prefers gas. It is clearly showing an intelli- 
gent application of this product, and the result was satisfactorily proved 
at a meeting of the Gas Commissioners this week by the adoption of a 
recommendation of the Committee, reducing the price from 6s. 3d. to 
5s. 5d., being, I understand, a reduction of 2s. 1d. per 1000 cubic feet during 
the five years the gas-works have belonged to the Corporation. Mr. Hay, 
the Treasurer, said they had found, even by reducing the price last year 
from 7s. 6d. to6s. 3d., that they were making money too fast ; and now, with 
the proposed further reduction of 10d. for next year, the Manager would 
be left, even if he was no better than his predecessors, with something 
like £128 13s.4d. At their credit in the North of Scotland Bank they now 
have £1225, the accumulation of the sinking fund. Last year the discounts 
were £116 18s. 3d., and this year they were £138 15s. 3d. The better 
lighting of the town 7 the addition of 41 street lamps was agreed to, and 
the carrying out of this matter was left to the Manager (Mr. Holl), in 
whom it would only be wise on the part of some of the Commissioners, to 
have more confidence. The desire of one of the members (Mr. M‘Combie) 
that the recommendation for the reduction in the price of gas should have 
the imprimatur of the Manager, was quite properly expressed, although 





one gentleman (Mr. Reid) thereby foolishly inferred that this was tant, 
mount to “throwing the Act of Parliament overboard,” because it autho, 
rized the Commissioners to fix the price at which the gas is to be sold; 

the current year. There is a difference between confidentially advisin 
with an official and deputing their statutory powers ; but evidently then 
are a few strong-minded individuals on the Peterhead Commission, ang 
(although in the fish line) know all about “ hundredweights and tong" 


They should ndét wax too bold, however, until the convict Settlement i 


established in their midst for the new Harbour of Refuge. 
At the annual statutory meeting of the Burntisland Gas Commission on 
Monday night the accounts showed an expenditure of £1999 12s, 34, ayj 


revenue of £2500. The manufacture for the year was 9,000,000 cubic fey | 


and the quantity of gas consumed 7,021,500 feet, being an increase oy 
the previous year’s consumption of 369,800 feet; but the unaccountedty 


= 


gas would seem from the report to be enormous, although it is not definitely 


stated. The price was continued at 5s. per 1000 cubic feet. 
In Cupar, Fife, the Directors of the local Company have resolved to 


recommend the shareholders to make a reduction of 5d. per 1000 cub 7 


feet of gas, which will then be 4s. 7d. instead of 5s. The Corporation y 


Burntisland must look to its laurels, for there seems no good reason uty | 
they should be outdone by a private Company supplying gas at a cheapg | 


rate to a town only a few miles distant. 


Even in the far north, away from the coal supplies, Burntisland is being ‘ 
left high and dry. Ata general meeting of the Police Commissioners 7 


Inverness, on Tuesday night—Bailie Macbean, in the absence of Provo 
Macandrew, presiding—it was agreed to carry out the recommendation ¢ 
the Gas Manager, and reduce the price charged for gas from 5s. to 4s, 7, 
er 1000 feet. In proposing that effect be given to the proposal, Treasur, 
oss said it was extremely gratifying to find that they were in a positin, 


to reduce the gas to sucha figure, more particularly when they remember ~ 


that so late as 1831 the sum charged was 6s. 8d. It was agreed to write 
£800 of arrears which have accumulated during the last eight years, 

At a meeting of the Gas Company in Lauder, a small town among th 
Lammermoors, and famous as the scene of the execution of James III 
favourites by the Earl of Angus, it was resolved recently by the Directoy 
not to pay any dividend this year. 

The Gas Company of Stow, a town not far distant from Lauder, an gi 
retreat of the monks of Melrose, has been able to declare a dividend ¢ 
5 per cent. A great deal more would be possible with a better return fron 
the retorts; the average yield per ton having only been 7725 cubic fee 
about 2000 less than the average. 

At the monthly meeting of the Alloa Gas Commissioners, the other day, i 
was unanimously agreed to reduce the price of gas by 5d. per 1000 feet; the 
charge being now as follows:-—In the burgh of Alloa, 3s. 9d. ; Cambers an 
Sauchie (adjoining villages), 4s. 7d.; Clackmannan, 5s. 10d.; and Kenn¢ 
House (the home of Lord Balfour of Burleigh), 6s. 3d. These chargs 
show a reduction of 10d. in the last two years, a very promising state o 
affairs in the Gas Commission’s management. 

On Wednesday the annual meeting of the Montrose Gaslight Company 
was held—Mr. Francis Aberdein, of Keithock, in the chair. The annul 
report was read, considered satisfactory, and unanimously adopted; ands 
dividend of £3 per share declared, being rather less than 6 per cent. on the 
average selling price of shares in recent years. 

The Board of Supervision, in a communication to the burghs of East ani 
West Anstruther, Kilrenny, and Crail, enclosing Dr. Littlejohn’s report 
the water supply of the four towns, calls upon the local authorities to tale 
steps, within a month, to provide the inhabitants with a sufficient supply 
of wholesome water by gravitation either from the Elie supply, or other. 
wise in asatisfactory manner. Dr. Littlejohn recommends all the burgls 
to combine for one scheme. 

The grave statements made about the water supply for the city of Perth 
from the River Tay have been refuted. During the recent drought, whe 
the river was very low, Mr. A. H. Ballinghall, W.S., sent a sample for 
analysis to Dr. Macadam, of Edinburgh. He now reports that the wate 
is of the best quality for dietetic and washing purposes, and may coni- 
dently be employed in any household. 

The jo, water supply for St. Andrews has, after analysis, been 
condemned. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

It seems that the resolution passed at the recent annual meeting of the 
Ayr Gas Company, to reduce the price of gas 5d. per 1000 cubic feet, has 
not given universal satisfaction to the members of the Town Council. In 
the Committee minutes submitted to this body at the monthly meeting 
held last Monday, it was stated that such a reduction in the price of the 
gas had been officially notified by the Gas Company ; and this gave one of 
the members (Mr. Paterson) an excuse for referring to the subject. Hs 
thought the Council ought to minute its dissatisfaction at the smallnes 
of the reduction, as it was not such as they had a right to expect, having 
regard to the price paid for gas in other towns; and he said that he had 
been trying to find a reason for the fact that in Ayr they had to pay from 
20 to 30 per cent. more for their gas than other towns, but he could not 
find one. It was not in the apparent dividend declared—viz., 7} per cent 
In the neighbouring towns the average rate was 3s. 9d. per 1000 cubic fett, 
and yet the Companies could pay 10 per cent. Nor was it in the quality 
of the gas supplied, as it was not better than that of other towns. Neither 
could he find the reason in the quality of the material employed. Very 
much the same sort of coals were used in Dumfries and other places as 
the Ayr Gas-Works. He was at a loss to see why they paid so excessive 
gas-rate. It represented a large sum to the burgh, there being a burden of 
from £100 to £150 to the ratepayers for lighting the streets with gi 
beyond what they ought to bear; and it seemed to him that there was 
really no reason to justify the Gas Company in making such a charge, 
seeing that they had the same facilities for manufacturing and dis 
tributing, and for getting the coal, as other towns. A motion based on 
his remarks was duly proposed and seconded, and an interesting disc 
sion was excited thereby. Eventually Mr. Paterson withdrew the motio, 
as his object had been served in calling attention to the matter. 

Some interesting statistics and other particulars connected with the Dum- 
fries Corporation gas supply undertaking came under the notice of the Gas 
Commissioners at the adjourned annual meeting of that body held ™ 
Thursday. They were of such importance as to justify me in dwelling 
upon them with some detail, which I hope to be ab!e to do in next week's 
“Notes.” In the meantime, however, I may mention a fact or two of 
special interest. With the exception of the year ending May 1), 1831, 
when there was a slight falling off, there has been a marked increase of 
the gas sales in the town during the time that has elapsed since the gi 
works passed into the hands of the municipal authorities. During th? 
past year the increase amounted to 15°97 per cent. ; and over the whole 
period just referred to it has been 50°43 per cent. The make of gas 12 the 
year 1883-4 was 48,480,000 cubic feet, as against 38,662,000 cubic feet in 
the preceding year; the average yield per ton of coal being 10,266 cubic 
feet in 1883-4, and 10,179 cubic feet in 1882-83. In the past year, the to 
quantity of gas sold was 37,557,100 cubic feet, being an average of 647i 
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cubic feet per ton of coal carbonized. The maximum daily make of gas 
ae to 23 
bes ee ealy 150,000 cubic feet It is very gratifying to know that Mr. 
oo PMalam (who has been acting or temporary Manager since the death of 
dy ewe the late Mr. A. Malam) has now been appointed permanent 
cea, with an increase to his salary, so ably has he discharged the 
* 4.< devolving upon him. 
~~ foe gor Commissioners, at a statutory meeting held last 
Monday received from their Clerk the annual abstract of the gas accounts, 
which showed that there was a sum of £249 4s. 2d. standing to the credit of 
P vital account, and £212 to the credit of profit and loss account. They 
ra er showed that although during the past year the sum of nearly £600 
oe oo spent in the way of repairs and improvements on the works, the 
a entered into by the Commissioners for the purchase of the gas-works 
had been reduced to the extent of £337 10s., the balance on the 15th of May 

A '12,487 10s. 
eel balance-sheet dealing with the Greenock Corporation gas 
supply undertaking was laid before the Police Board at their monthly 
meeting held last Tuesday. Including gas sales, residual products, &c., the 
total revenue for the year 1883-4 was £40,674 11s. 1d.; and the total ordi- 
nary expenditure amounted to £36,291 7s. 5d. Under the head of extra- 
ordinary expenditure, including gas-meters and main and service pipes, 
there was set down the sum of £475 1s. 6d. The year’s profits reached 
£3908 2s. 2d.; being somewhat short of the sum obtained in the year 1882-3. 
The reduction was chiefly due to the residual products having been much 
reduced in price, even to the extent of £1 700. , f 

A pecuniary reverse has just been experienced by the Gas Committee 
of the Rothesay Town Council. At a meeting of the Council held last 
Monday, Bailie Brown, Convener of the Committee, after stating that they 
had agreed to raise the price of their coke from 4s. 6d. to 5s. per ton, in 
consequence of the increased cost of the coal for the year 1883-4—amount- 
ing to from £120 to £130—went on to say that the contractors for the tar 
and liquor had failed after receiving two cargoes from the gas-works, and 
that the amount due to the Council under this head was about £650. The 
Provost, in referring to the matter, said that the Council were much to 
blame for not seeing that the accounts were rendered and paid monthly. 
It would be the duty of the Gas Committee in future to have their accounts 
paid once a month, and in the meantime the Town Clerk would attend the 
meeting of the contractors’ creditors in the interests of the burgh. 

The Glasgow pig iron warrant market has been almost stationary this 
week as regards prices, notwithstanding the fact that a larger quantity of 
iron has changed hands daily. There is a feeling of almost utter listless- 
ness in the trade. The holiday season has now been fully entered upon, 
and the cessation from work will, in most cases, be longer than saan on 
this occasion in the Glasgow district, and over much of the West of Scot- 
land. At the close of the market on Thursday the cash price ranged from 
41s, 4d. to 41s. 3d. per ton. 

Quietness still continues to be the rule in the coal trade. The shipments 
at the Clyde ports show a falling off in their general average; and those 
collieries which depend on Glasgow for their output have not-been getting 
full time. 


CURRENT SALES OF GAS PRODUCTS. 
Liverpoon, July 19. 

Sulphate of Ammonia.—No change has occurred in the aspect of the 
market; but the second-hand parcels previously referred to have almost 
entirely disappeared, and the tone is therefore a shade steadier. ‘here 
are some symptoms of a demand springing up; and, in such case, more life 
may be infused into the market. Possibly an advance in prices will 
shortly take place. Both buyers and sellers seem indifferent about busi- 
ness for forward delivery. 





Tue Victor Engineering Company, Limited, was registered on the 30th 


6,000 cubic feet, while the present efficient gasholder | 
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ult. It has been formed, upon terms of an agreement of the 25th ult., to | 


purchase from Mr. E. W. Wastfield, certain letters patent relating to gas- 
engines and lubricators. The capital is £50,000, in £5 shares; and the 
purchase consideration is £12,500 cash and 2500 fully-paid shares. 

SaLe or SHaRes.—Last Wednesday, Mr. W. Day sold by auction, at 
Maidstone, three original and seven ordinary £10 shares (fully paid) in the 
Maidstone Water Company, at prices ranging from £14 to £17 each. 





Tue SouTHWARK AND VaUxHALL WaTER Biit.—The following is the 
text of the clause which Earl Camperdown proposed to insert in the above 
Bill on its third reading in the House of Lords last Friday, as mentioned 
in our article on “ Water and Sanitary Affairs’ to-day :—‘ From and after 
the passing of this Act the Company shall send in, either quarterly or 
half yearly, to every person liable or about to become liable to the payment 
of water-rate a claim or demand note, containing or accompanied by the 
particulars by which the sum-total claimed is made out, including the 
annual value on which the percentage charge is levied, as well as any 
additional items or particulars of charge; and upon, but not until, the 
delivery of such claim or demand note, the payment by the consumer shall 
become due, and the rights of the Company shall become enforceable.” 


INsTITUTION OF CrviL EnGiInrEERsS.—The Council have awarded the fol- 
lowing (among other) premiums for some of the original communications 
presented during the past session, on account of the science, talent, or 
industry displayed in the consideration of the several subjects dealt 
with :—A Telford Medal and a Telford Premium to Samuel Bagster 
Boulton, Assoc. Inst. C.E., for his paper on the “ Antiseptic Treatment of 
Timber.” A Telford Medal and a Telford Premium to William Foster, 
M.A., F.C.S., for his account of “ Experiments on the Composition and 
Destructive Distillation of Coal.” A Telford Premium to William Tregar- 
then Douglass, Assoc. M. Inst. C.E., for his description of “The New 
Eddystone Lighthouse.” Abstracts of these papers have appeared in our 
pages. 

THe Water Supply or Heywoop.—At the last meeting of the Rochdale 
Town Council, a provisional agreement which had been entered into 
between the Corporations of Rochdale and Heywood, by which the latter 
were to receive a supplementary supply of water from the mains of the 
former, at the rate of 7d. per 1000 gallons, was submitted and agreed to; 
it having received the sanction of the Town Clerk of Heywood on the pre- 
vious evening. The expense of laying the necessary mains to convey this 
additional supply of water will be borne by the Heywood Corporation, and 
it is expected to amount to between £3000 and £4000. But the money will 
be well laid out; for should the necessity arise, the Corporation would be 
able to receive from the Rochdale Water-Works a supply of about 700,000 
gallons of water per day—equal to rather more than 75 per cent. of the 
total consumption of water in Heywood and Middleton. The arrange- 
ment will prove advantageous to both parties to the agreement ; for while 
it will assist the Heywood Corporation, in time of excessive drought, to 
provide an adequate supply for their district, it will be an advantage to 
Rochdale, whose water revenue will be augmented at a time when there 
exists a large deficiency on the works. Further, it will totally obviate the 
stoppage of the water supply to works and mills within the limits of the 
Heywood supply, should the present drought continue for an unusual 
length of time. The agreement is terminable on one week's notice being 
given by either side ; but it is expected to remain in force for three or four 
years. 

Tue Corporations’ WATER-WorkKs Ratinc Brtu.—At a meeting of the 
ratepayers of Tintwistle, held to take into consideration the propriety of 
sending a deputation to the Local Government Board to appeal against 
the Water-Works Rating Bill (now before Parliament), it was stated that 
if the Bill passed the rateable value of the Ashton Union would be reduced 
£16,449 17s. As far as Tintwistle was concerned, it was reported that 
the present rateable value of the Manchester Corporation Water-Works in 
the parish was £9500, which would be reduced to £2500, making a loss of 
£7000. The Manchester Corporation had destroyed four mills, one bleach- 
works, and fifty-seven cottages, and had taken about 540 acres of the best 
land, leaving nothing but barren land and moor land. The consequence 
was that the farm land had been reduced in rateable value. The farmers 
complained of the cold arising from the water, which stinted the growth of 
the herbage and affected the cattle. Consequently several of the farmers 
had given notice to leave their farms. Then there was the Ashton District 
Water-Works at Swineshaw, with a rateable value of £828, which would 
be reduced to £206, making a loss of £622; and these together would be a 
total loss of rateable value to the township of £7622. Taking the basis of 
Mr. Turner’s (the overseer’s) calculations in regard to the different town- 


| ships, it would affect Tintwistle as follows :—Total loss on the Manchester 
| Corporation works, £806 13s. 4d.; total loss on the Swineshaw works, 


| £61 19s. 4d.—gross total loss to rates, £868 12s. 8d. 





This would entail an 
increase of rates, and Tintwistle would be made to suffer at the expense of 
Manchester. 
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GWYNNE & CO. Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 





Thirty-two Medals at all 
the Great International Ex- 
hibitions have been awarded 


GWYNNE & CG? 
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Patent principle, to pass 


Gas without the slightest 
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to GWYNNE & CO. for = 
Gas Exhausters, Engines, and 
Pumps. 

_GWYNNE & CO. have made 
and erected Exhausters to pass 


more than 21,000,000 cubic feet 











ween 

per hour, which are giving un- 
qualified satisfaction in work, 
and can be referred to. 











In use in all the Largest 
and most Modern Gas-Works 
in the World, and far surpass- 
ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 
durability, work performed, and economy of fuel. 

Many of the so-called ‘“ Improvements” and “ New” 
Exhausters recently introduced by other makers are © 
arrangements long since discarded by GWYNNE & CO. 
as inferior in design, durability, and efficiency. 














oscillation or variation in 


No other Maker 


can do this. 


pressure. 





GWYNNE & CO. are 
the largest Makers in the 
World of 

EXHAUSTERS AND ENGINES, 

GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c., &c. 





Orders for Engines 
and Exhausters now in 
hand to pass about 
2,000,000 cubic feet 
per hour. 





Gwynne &€ Co.'s New Catalogue 
and Testimonials on Gas-exhausting 
and other Machinery on application 
at the above Address, 


GWYNNE & CO.’S PATENT NON.FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE, 
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OXIDE OF IRON. 
THE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wo. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 


attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


WANTED, by the Advertisers— 


C. T. Laws and Sons, Retort Setters, 19, Ferrier 
Street, York Road, Wandsworth—either piecework or 
by the day. Many years at the Chartered Gas-Works, 
Westminster. Uniform heats guaranteed. One trial 
solicited. 
WANTED, an engagement as practical 
WORKING GAS MANAGER. The Advertiser 

has had a long experience in the Erection and 
Management of Gas-Works, Main and Service Laying, 
Gas Fitting, &c.; well competent to undertake all duties 
connected with Gas-Works. 
Apply to C. W. R., Post Office, Gringley-on-the-Hill, 
Bawtry, YoRKSHIRE. 





ANTED, by a Gas Engineer in the 
prime of life, an appointment as ENGINEER 

and MANAGER of Gas-Works. Good Carbonizer and 
correct Accountant. Highest recommendations and 
references. 
Address No. 1065, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


HE Son of a Gas Manager, aged 24, 


desires situation as MANAGER of small Country 
Gas-Works. Can do Service Laying, Meter Fixing, and 
House Fitting. Good character and references. Wages 
no object to good situation. 
Apply G. H., 15, Kelly Street, Kentish Town Road, 
Lonpon. 
A GENTLEMAN is desirous of obtaining 
an appointment as SECRETARY, or SECRE- 
TARY and MANAGER to a Gas Company in England 
or the Colonies. Good accountant. Unexceptionable 
references, and security if required. 
Apply, by letter, to Z., Messrs. Street Brothers, 5, Serle 
Street, Lincoin’s Inn. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. : 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


WANTE D, steady Man as Stoker. 
te 24s. per week. 





Address 
Surro.k. 
WANTED, immediately, a good Retort 

WORKER for a small Gas-Works; able to do 
Purifiers, Set Retorts, and be generally useful. Must be 
steady and well recommended. A married man pre- 
ferred. Wages 20s. per week, with free house. 

Apply to R. Hatxett, Gas-Works, Bicester, Oxon. 


WANTED, a steady, Practical Man as 
STOKER in the Gorleston and Southtown Gas 
Company. A married man without family preferred. 
Can reside in one of the cottages on the Works; rent, 
firing, and light free. 
Apply, with testimonials, to W. Patgrave Brown. 
Southtown, Great YARMOUTH. 


W. Grimwoop, Gas-Works, Sudbury, 


PEACTICAL Draughtsman wanted. 


Must have had special experience in Gas and Water 
Works; should be capable of occasionally Superintend- 
ing Construction. 

Address, stating salary required and qualifications, to 
A. B., at Brown’s Advertising Office, 4, Little George 
Street, WESTMINSTER ABBEY. 


WANAGER required to take charge of a 


Chemical Manure Manufactory. Must be an 
efficient, Practical Chemist, good Analyst, and tho- 
roughly competent to undertake the Manufacture of 
Artificial Manures, Sulphuric Acid, and Tar Products. 

Apply, in the first instance, by letter only, enclosing 
copies of testimonials, and stating qualifications and 
salary expected, to CuEmicvs, 69, The Exchange, South- 
wark, Lonpon. 

GENTLEMEN having influence with Gas 
and Water Companies, Municipal and Local 

Boards, are offered a Liberal Commission for further 

introducing an Article largely used by such Concerns. 

Address No. 1009, care of Mr. King, 11, Bolt Court, 
Fuieet Street, E.C. 

GUILDFORD GASLIGHT AND COKE COMPANY. 
ANTED, a Wrought or Corrugated 
ROOF for Oxide Shed. 


Particulars, on application, to Mr. Lonaworrn, Gas 
Offices, GUILDFORD. 


OAL TAR—20,000 gallons for Sale. Can 

be delivered in casks cr barges in the Thames. 
Address offers to No. 1069, care of Mr. King, 11, Bolt 
Court, FLert Street, E.C. 


N SALE, the “Journal of Gas Lighting,” 
1851 to 1882. Cloth Bound, Perfect, and in excel- 
lent condition. ‘ 
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F OR SALE, Cheap—An Annular | CORPORATION OF LEICESTER, 
CONDENSER, four legs, 21 ft. 6 in. long each; | TO MANUFACTURING CHEMISTS AND OTREE: 


outside diameter 3 ft., inside 2 ft. A - RS 
Also One Station Governor, with 12-in, Connections, HE Gas Committee of this Corporatig, 
8-in. 5 invite TENDERS for the supply of SULPHUR; 
ACID made from C 
1. Native Sicilian Brimstone. 
2. Pyrites. 
. 8. Spent Oxide. 
GAS PLANT FOR SALE. Specific gravity in each case to be stated. 
0 BE SOLD, in consequence of exten-| ‘The price to include free delivery into elevated tay, 
sions. or in carboys alongside Wharf, at their Belgraye Gan 
oon ae Works, or free on rails at Leicester, and to include . 
free return of all empties. te 
Probable ‘quantity required, 500 to 600 tons, 
livered as required, between now and June 30, 


” ” 


” ’ 7-in. i 
Apply to W. L. Rosrnson, Manager, Gas-Works, 
CoveENTRY. 


———ae 


Two Cornish Boilers, about 6 and 10 horse power 
respectively. 
Two 14-in. Four-way Valves. 


to bed 
One 14-in. Walker’s Centre-Valve, in good working 


1885, 


order. Tenders addressed to the Chairman, and endorse 

Three Overhead Travelling Cranes. “Tender for Acid,” must be delivered on or before 
For price and particulars apply to Mr. J. Carrer, Monday, July 28, 1884. : : 

Secretary, Gas Company, Lincoun. The Committee do not bind themselves to ACCEDE thy 


lowest or any tender. 
| ALFRED CoLson. 
Engineer and Manager 
Gas Offices, Millstone Lane, Leicester, ‘ 
July 16, 1884. 


ASHFORD (KENT) GAS AND COKE COMPAyy, 
LIMITED. 


7 HE Directors of the above Compay 
are desirous of receiving TENDERS for ty 7 
AMMONIACAL LIQUOR and surplus TAR Produced 
at their Works for One or more years, commencing thy 
1st of September, 1884. 
The quantity of coal carbonized is about 3000 tons, 


REDHILL GAS-WORKS, SURREY. 


STATION METER FOR SALE. : 
THE Directors have for Disposal, in| 
consequence of the Enlargement of the Works, 

One ROUND STATION METER, by West and 
Gregson, in Cast-Iron Case, 8-in. Inlet and Outlet, 
Hydraulic Valves and Bye-pass ,Clock and Tell-tale. 

May be inspected, and further information obtained, 
upon application to CHaRLEs Reap, Manager, c., at 
the Works. 

STATION METERS FOR SALE. 
ywo Station Meters for Sale, the pro- 
perty of the Brighton and Hove General Gas 

Company; made by the Gas Meter Company. Both are 
in perfect working order, and well fitted, with Inlet, 
Outlet, and Bye-pass Valves and Connections. One 
Meter to pass 60,000 cubic feet per hour; and the other 
30,000 cubic feet. 

Inquiries, relating thereto, to be addressed to Mr. 
J. O. N. Rutter, Gas-Works, Black Rock, BRIGHTON ; 
and for personal inspection and to treat for the Meters, 


apply at the Works, Black Rock, Brighton. 
July 16, 1884. 


TAR AND AMMONIACAL LIQUOR. 
HE Directors of the Ormskirk Gaslight 


Company invite TENDERS for the purchase of 
TAR and AMMONIACAL 
Three years. 

Tenders, addressed to the Chairman, to be delivered 
not later than the 29th of July, 1884. 

For further particulars apply to the ManaGrEr, Gas- 
Works, ORMSKIRK. 


MANSFIELD IMPROVEMENT COMMISSIONERS. 
Gas DEPARTMENT.) 


( 

THE Mansfield Improvement Commis- 

sioners invite TENDERS for the surplus TAR 
made at their Works, Mansfield, for One year ending 
on the 30th of June, 1885. | Tenders, endorsed * Tender for Purifiers,” to be sent 
Further particulars may be obtained by applying to | to me not later than Noon of Monday, the 28th inst. 
Mr. Joseph Heydon, at the Gas-Works, Mansfield. | The lowest or any tender will not necessarily be 
Endorsed tenders to be sent in to the undersigned not | accepted. 
later than Tuesday, the 5th day of August, 1884. | 
The highest or any tender not necessarily accepted. 
J. Parsons, 


from John Morton, the Manager. 
Tenders to be sent in on or before Monday, the li) 


of August. 

(HE Directors of the Todmorden Gy 
Company are prepared to receive TENDERS fi 

the supply and erection of four Purifiers, with Centre. 

Valve, Lifting Apparatus, &c., complete. ; 





F. HvuGues Hatzett, Secretary, 
—————, 


| to the undersigned. 
| Sealed tenders, endorsed “ Tender for Purifiers,” jy 
be sent in not later than Tuesday, Aug. 5. 
By order, 
GEORGE ED. SAVILLE, 
Engineer and Secretary, 
Gas-Works, Todmorden, July 18, 1884. 


BOROUGH OF DEWSBURY. 
HE Corporation hereby invite Tenders 
| for the supply and erection, at their Savile Town 
Gas-Works, of two additional PURIFIERS, 24 ft. by 
16 ft., together with the necessary Valves, Connections, 
and Lifting Gear. 

Drawings and specification may be seen at the Works, 
and further particulars obtained on application to the 
Gas Engineer and Manager, Mr. H. Townsend. 





LIQUOR, for a term of} 





By order, 
Trevor C. Epwarps, Town Clerk. 
R. Town Clerk’s Office, Dewsbury, 

Clerk to the Commissioners. | July 18, 1884. 
Mansfield, July 14, 1884. — PSAP RS ANE ARES ee 
TENDERS FOR CAST-IRON PIP TENDERS FOR GASHOLDER TANK. 
HE Direct a f th S dbach Gas | "HE Directors of the Wellingborough 
irectors 0 € sanabach Gas Gaslight Company, Limited, invite TENDERS 


Company are prepared to receive TENDERS | for the construction of a GASHOLDER TANK, lf ft, 
for the supply of the following CAST-IRON OPEN- | diameter by 30 ft. deep. 





mn ¥ " 
Plans and specification may be seen on application | 


Further particulars may be obtained at the Work, 


% 





SOCKET PIPES, in 9-ft. lengths :—2380 yards of 5-in.,| Drawings and specifications can be seen at the Works 
and 840 yards of 3-in., delivered free at Sandbach | on application to the Manager. 

Station on the L. and N. W. Railway. L | Tenders, marked “ Tender for Tank,” to be sentto 
Tenders, stating price per yard or per cwt., and weight | the Secretary on or before the 4th day of August next. 
of Pipes per length, to be sent to the undersigned on or; ‘The Directors do not bind themselves to accept the 





before the 4th of August next. wes t onder. 
The Directors do not bind themselves to accept the | a ee 
lowest or any tender. — 
By order, 

A. H. Tompson, Secretary. 
JaMES FLETCHER, Manager. 

Gas Office, Wheelock Road, Sandbach, 

July 17, 1884, 


TOTTENHAM AND EDMONTON GASLIGHT 
AND COKE WORKS, TOTTENHAM. 


SPENT OXIDE. 


TPENDERS required for the purchase of 
about 250 tons of SPENT OXIDE, | 
For terms and a apply to | 


S. H. Kiwpett, Secretary. 


| TENDERS FOR COAL. oll 
T HE Eccleshill Gas Company invite 
TENDERS for 1500 tons of GAS COAL, to be de- 
livered at the Works, near the Railway Station (Great 
Northern Railway), in Twelve months, in such quanti 
ties, from time to time, as may be required. 
Tenders, endorsed “ Tender for Coal,” must reach me 
not later than Tuesday, the 29th inst. 
| J. MELLOR, Secretary. 
Eccleshill, near Bradford, July 18, 1884. 


BURSLEM CORPORATION GAS-WORKS. 


TAR AND AMMONIACAL LIQUOR. ., 

| PHE Gas Committee of the Corporation 
| of Burslem are prepared to receive TENDERS 
for the surplus TAR and AMMONIACAL LIQUOR 
produced at their Works at Longport for a period of 
One or more years, from the Ist day of August, 1884. 

The Committee do not bind themselves to accept the 
highest or any tender. 

Particulars and conditions of contract may be ob- 
tained on application to the undersigned, and tenders, 
properly sealed, and endorsed, must be lodged at the 
Office not later than the 28th day of July, 1884. 

Henry Peary, Manager. 

Gas- Works, Longport, Staffs. 


H. H. BroapBerry, 
ae Seer iol i ____ Engineer and Manager. 
CONTRACT sea AND AMMONIACAL 
OR 


IQUOR. 
THE Atherton Local Board are prepared 


to receive TENDERS for the whole of the/| 
surplus TAR and AMMONIACAL LIQUOR to be 
produced at their Gas-Works during One or Three 
years, from the 1st of September next. 
Tenders to be addressed to the undersigned not later 
than Monday, the 11th of August. 

By order, 

DANIEL SCHOFIELD. 

Atherton, July 18, 1884. 


THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, S.E., 

SUPPLY FROM STOCK 
CAST-IRON RETORTS AND ALL KINDS OF GAS-WORKS APPARATUS, 

SOCKET-PIPES FOR GAS OR WATER PURPOSES, 
FLANGE-PIPES FOR STEAM, 

RAIN-WATER PIPES AND GUTTERS, 

HOT-WATER BOILERS, PIPES, AND CONNECTIONS, 
LAMP-COLUMNS, LAMPS, LAMP-FRAMES, WROUGHT TUBES, &c., 
HOT WATER AND HOT AIR APPARATUS, 








Address Witu1amM Dore, Upway, DorcHesTER. 


ERECTED COMPLETE ON THE MOST IMPROVED PRINCIPLES. 





July 2 
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NOTICE TO SUBSCRIBERS 
AS TO PAYMENT OF SUBSCRIPTIONS IN ADVANCE. 


Subscribers who desire to avail themselves of the reduction 
in the Subscription to the JOURNAL by paying in advance 
for the second half of the year 1884, are reminded that this can 
only be done during the present month. 


TO ADVERTISERS. 


ADVERTISEMENTS for the next number of the JOURNAL 
must be received by Monday, 12 o’clock noon, to ensure 
insertion; but, as the Advertisement Sheet of the Journat is sent to 
Press the first thing on Monday Morning, Advertisers will please bear in 
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Advertisements should be received Not Later than Two o’clock 
on SATURDAYS. 
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THE STATE OF STREET LIGHTING IN ENGLAND. 
Durinc the past and preceding weeks a great deal has 
been said in various places upon the subject of street 
lighting. Circumstances which need not be more par- 
ticularly alluded to in this place have directed public 
memory to the condition of street lighting circa 1879 
and earlier ; and it has been noticed once more that about 
this period a great advance was made in the lighting of 
public thoroughfares in London, to be followed by a similar 
movement in all parts of the country. Five years have 
elapsed since the era in question; and what is the actual 
state of affairs? In the greater number of localities only 
the most fragmentary evidence is to be found to show 
that there have been any changes in street lighting during 
this memorable period. A few refuges and street crossings 
are better lighted, and one or two important thoroughfares 
are provided with modernized lamps; and that is all. The 
great incentive to the reform of 1879—the supposed practical 





and economical electric lamp—is not visible as a street 
luminant in half-a-dozen localities throughout the Kingdom; 
and there is too much reason to fear that with it is subsiding 
the demand for improved gas lighting in public places. No 
native of London, or any large British town, who left his 
home before the Jablochkoff candles crossed the Straits of 
Dover—to return during the present summer—would find 
ocular testimony of the fact that a great ‘“‘wave"’ of reform 
in the matter of street lighting had passed over the whole 
country during his absence. Of course, if our imaginary 
exile may be credited with the possession of the inductive 
capacity of a Cuvier or an Owen, to construct a world 
from a fossilized bone, the sight of a single brilliant refuge 
lamp should serve to indicate to him that something had 
happened to produce and create a demand for this improved 
service. But, speaking generally, the ‘‘ wave” of progress 
in street lighting has come and gone over the land without 
leaving a trace behind, save here and there. 

This result was to have been expected, and has, indeed, 
been predicted in these columns. When, to a world inured 
to the dismal gas-lamps sparsely scattered and faintly illumi- 
nated by parsimonious highway authorities, the Jablochkoff 
candle first appeared in all its twinkling glory, the popular 
notion of what was proper and necessary for street lighting 
experienced a violent change. Electricians talked of the 
lighting power of thousands of candles as being available at 
the cost of a few pence per hour; and the figures dazzled the 
minds of highway authorities as the lights representing them 
blinded their eyes. Thus street lighting was carried to the 
other extreme ; and it became an accepted thing to erect, at 
every street corner, lamps that a few months earlier would 
have been deemed extravagantly powerful even for a light- 
house on the shores of the English Channel. Of course the 
gas-lamps followed suit ; and lanterns as big as fire balloons, 
containing centres of flame fit for a steel furnace, were set 
up to drown the brilliancy of the glaring but thin and cold 
are light. All this was wrong. We so declared it, over and 
over again. Ata time when it was urged, as an advantage 
of this or that system of street lighting, that ‘‘ small news- 
‘* paper print could be easily read in the middle of the road,” 
we pointed out that—in England, at least—people do not, as 
a rule, choose the middle of the street as a place for reading 
newspapers. Corporations and Vestries were then spending 
thousands of pounds in trying experiments with electric 
lamps, where they had formerly begrudged hundreds for gas; 
and it was a paramount necessity to demonstrate that gas 
could show as big a light as electricity. All the time, how- 
ever, this excess of light was not wanted ; and we observed 
the progress of the epidemic of extravagance with inward 
foreboding of the day when the reaction should set in. Then, 
it was only too reasonable to fear, the electricians would be 
gone; and the gas manufacturers would have to suffer from 
the return of the old miserly spirit. 

Something of this has already appeared. The gigantic. gas- 
lamps of the competition period have been taken down, and 
are falling to pieces in store. They are not wanted now. 
The newspapers everywhere contain occasional jeremiads on 
the subject of the relegation of the streets to what they are 
pleased to term the ‘‘ gloom of gas;’’ but which is really the 
insufficiency of the No. 3 or No. 5 burner in a grimy, windy 
lantern, high enough to be almost lost to view ina fog. In 
places, as already recognized, some stray remainder from the 
discarded glories of the electric lighting competition is visible 
as a mute example of what gas cando. These examples, or 
protests against the threatened degeneracy of street lighting, 
should be maintained in every town throughout the Kingdom. 
The lesson of the last five years must not be lost. But the 
popular memory is short; and unless gas manufacturers 
carefully maintain their position, a new school of electricians 
will arise in time to again befool the public with talk of 
high-power lights. Therefore in every town, and in every 
important district of every town, gas manufacturers should 
see to it that the progressive parsimony of the public lighting 
authorities does not prevent at least one high-power gas- 
lamp from showing to the populace that light in any desirable 
quantity may be had from gas as from electricity. This may 
appear a trifling matter ; but who does not know what trifles 
sway the popular mind? The high-power gas-lamp is not 
required for the average lighting of public streets; but, for 
all that, it must not be allowed to pass into oblivion. If it 
is so permitted, and electricians should again flutter the 
lighting authorities of any town, the gas interest will have 
itself to blame. Only carelessness and supineness can lose for 
gas lighting the safe position it now holds in succession to 
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the electric lamps that have disappeared from the streets and 
thoroughfares of English towns. 


THE NORTH BRITISH GAS ASSOCIATION AT GLASGOW. 
Tue meeting of the North British Association of Gas Man- 
agers last week was very successful; as, in the circumstances, 
might have been confidently expected. The attendance of 
members and friends was unusually good; and the proceedings 
were of an interesting character. Prominent among the 
matters dealt with is the proposal to institute a Murdoch 
Memorial, which has been under the consideration of a Special 
Sub-Committee. The idea of founding a scholarship, in 
Murdoch’s name, at one of the Scottish Universities, to be 
tenable by the sons of gas managers, has much to recom- 
mend it. The drawback undoubtedly is the financial one; 
for the revenue from any amount of money likely to be sub- 
scribed for such a purpose would scarcely support a scholar 
in a style worthy to be associated with the name of the 
founder of the gas industry. Still, it will be well to keep 
the matter open; for, as University education is fortunately 
more popular in Scotland than in England, means may be 
found for securing the desired object in this particular case. 
The presidential address was interesting, and not long. It is 
evident, from the tenor of his opening remarks, that the lack 
of papers has impressed Mr. Linton as a real difficulty in the 
current management of Associations of this kind. It is the 
same everywhere ; but, judging from the number and quality 
of the communications submitted to the meeting now in 
question, the resources of North Britain in this regard are 
only dormant, and yield a good return for judicious stirring. 
Other matters mentioned by the President were, properly, of 
local interest, such as the suggestion for a better standard 
burner for Scotch gas. There can be no doubt that the 
greater portion of Scotch gas is not only good, but is even of 
embarrassingly high illuminating power; and the difficulty 
in devising a standard burner for it is to find one that 
makes the best of the extreme richness of the gas, while at 
the same time it does not differ too widely from the bulk and 
character of the flames that are in common use among 
consumers. Mr. Linton touched upon an argument often 
used in a more complaining spirit, when he referred to the 
comparatively high duty obtained from commion gas by the 
*‘London”’ Argand. It is true that English consumers do 
not, as a rule, obtain 16-candle light from what is, by the 
legalized test, called 16-candle gas. The discrepancy is, of 
course, due to the inferiority of the burners ordinarily used. 
Supposing, however, that by the use of a new and improved 
burner Glasgow gas were shown to be of 30-candle power, or 
(what is the same thing) that by such means gas which would 
now be called 20-candle power should be elevated to a 25- 
candle test. What would be the effect upon the householder 
who thinks a burner consuming 1} cubic feet per hour is as 
much as he needs? The remainder of the address, comment- 
ing on the question of consumers’ burners, was suggestive ; 
and it is to be regretted that the promised lecture on this and 
cognate topics, by Dr. Wallace, could not be given, owing to 
a more pressing engagement of the lecturer. In the address, 
favourable mention was made of the Siemens regenerative 
system of retort-setting, which, thanks to Mr. Foulis, has 
been so successfully modified in accordance with local require- 
ments as to have established itself as the system most adapted 
for the poor fuel resulting from the carbonization of Scotch 
cannel. This point is further brought out in the report of 
the Research and Investigation Committee, which, as will be 
seen from the reprint in another column, is a very short and 
matter-of-fact document. The fuel question appears to have 
been satisfactorily solved in connection with the Siemens 
system. At Leith the saving in fuel is sufficient to pay for 
the extra cost of the settings in about seven months; but 
more important still is the statement that the regenerative 
system enables Scotch gas managers to draw upon a fresh 
supply of coal, which would be otherwise unusable on account 
of the inferiority of its coke. The publication of this report 
must be regarded as one of the most important features of 
the recent meeting, 


THE WOOLWICH LOCAL BOARD AND GAS AMALGAMATION. 
An amusing discussion on the proposed amalgamation of the 
Woolwich Gas Companies with the South Metropolitan Gas 
Company took place at a recent meeting of the Woolwich 
Local Board. A member of the Board sought to alarm his 
colleagues on the matter, which he was obliged to confess 
had not excited the town and district. He would have been 
nearer the truth if he had said that the town and district are 
profoundly satisfied with the prospect of having better gas at 





a lower price than could be otherwise hoped for. To mak, 
up for the indifference of the public, this custodian of loca 


rights drew a terrifying picture to show how “all the good oj 7 


‘local enterprises were falling into the hands of speculators, 
‘‘who might be pilots or might be pirates.” He furthe 
warned the Local Board that they ought to ‘ preserve publie 
‘‘undertakings, in which the inhabitants had a. seriou 
‘* interest, from being sacrificed by wreckers.’’ Woolwich jg 
a ’long-shore place, which probably accounts for the yiyig 
marine imagery of some of its public men; but to describe 
the South Metropolitan Gas Company as “ speculators” 
and ‘ wreckers” is rather too funny. Another speaker 
supported the proposed opposition to the scheme, 
the eminently patriotic plea that it would result in shut. 
ting up the two local gas-works, whereby “a vast amount 
“‘of money, which would otherwise be paid in wages, 
‘‘ would be lost to the town.’’ Of course, it did not strike 
this luminary that a very great deal more money would be 
saved in the reduction of gas bills than circulates in wages 
under the present arrangement. The immediate result of 
this little opposition was curious. The members of the 
Local Board who were shareholders of the Local Gas Com. 
panies did not vote on the question; and the proposal to 
take action against the Scheme before the Board of Trade was 
carried by three votes. It then transpired that the opposing 
party were not prepared with any arguments against the 
amalgamation that could be submitted to the Board of 
Trade, and neither knew nor cared whether their ridiculous 
motion, acknowledged to be contrary to the wishes of the 
ratepayers generally, would involve the Local Board in 
expense. After all, the opposition was reduced to a request 
to be addressed to the Board of Trade for “information” 
respecting the amalgamation. Here the affair will probably 
rest ; and the weak protest will only serve as proof that, in 
the matter of gas supply, some of the Woolwich Local Board 
do not know what is good for them. 


THE METROPOLITAN BOARD OF WORKS AND GAS SUPPLY. 
THERE is great virtue in red tape, sometimes; and this fact 
is not a new one in the experience of the Metropolitan Board 
of Works, which is occasionally stigmatized as the most red- 
tape bound body in London. Some time since—so long ago 
as to be almost forgotten—there were indignation meetings 
of gas consumers in the districts of Chelsea, Hanover Square, 
and St. Giles’s, Bloomsbury, at which inflammatory speeches 
were made in denunciation of the high charges of The Gas- 
light and Coke Company. This sporadic agitation was 
mentioned at the time in these columns. The only practical 
outcome of these gatherings was an attempt to stir up the 
Metropolitan Board of Works to ‘‘ do something ’’—what, of 
course, was left doubtful. Copies of resolutions were for- 
warded to Spring Gardens, and were in due course relegated 
to the Special Purposes and Sanitary Committee. Now, as 
announced in another column, this Committee have solemnly 
reported on the whole question ; and the outcome of their 
deliberations is a recommendation that the memorialists “ be 
‘‘informed as to the statutory provisions which regulate the 
‘‘ price, quality, and pressure of gas supplied in the Metro- 
‘* polis, and of the means taken for ensuring that such quality 
‘and pressure are maintained.’ It is to be hoped that the 
discontented consumers will be satisfied with this information. 
It is now summer, and the indignation meetings were got up 
with reference to the events of last winter; consequently, it 
may be supposed that the sense of burning wrong that 
formerly existed in Bloomsbury has had time to die away 
while the red-tape processes of the Metropolitan Board have 
been maturing. Fortunately, in this case, the Board have 
acted as a buffer, instead of as an irritating medium, between 
the local malcontents and the Gas Company. We do not 
suggest that any other answer could have been given to the 
somewhat petulant memorial of the gas consumers 
Bloomsbury ; but it is fortunate that it has taken so long in 
coming as to be of merely historical interest, and that the 
tone of slow official explanation has been adopted by the 
Metropolitan Board instead of by the Chartered Company. 
Truly, indeed, circumlocution is sometimes useful. 


A RESERVATION OF JUDGMENT. 
In the present issue of the Journat will be found the con- 
cluding evidence and arguments in the phenomenal cause 
of W. Sugg and Co. v. G. Bray and Co., the hearing of which 
was concluded on Saturday last, after having occupied the 
attention of the Court for fifteen days. Judgment was 
reserved until after the Long Vacation; so that the sus- 
pense that has held the parties since the commencement 
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of hostilities in 188) will be maintained during many 
weeks longer. It would be idle to pretend that any con- 
spicuous public interest attaches to the result of this pro- 
tracted and costly litigation; but the evidence, as reported 
in our columns, forms a valuable contribution to the 
history of the utilization of gas for street and general lighting. 
Every reader of the report will be called upon to place him- 
self more or less in the unenviable position of Justice North, 
if he wishes to disentangle the facts from the bias which is 
necessarily imparted to them on one side or on the other ; but 
there is much interesting information, as to which there is no 
dispute, to be extracted from the case. This is the justifica- 
tion for devoting so much space to the record of this essentially 
personal conflict—it has brought into prominence many things 
of the kind which a student of gas lighting ought to know, but 
which are seldom published except from the witness-box. In 
another sense the trial has been noteworthy, on account of 
the number of eminent authorities who were called by each 
party. It scarcely matters what are the specific points at 
issue ; but when witnesses of the character and reputation of 
those connected with these Chancery proceedings are handled 
under oath by such legal luminaries as were employed on 
both sides, the outcome can scarcely fail to be of high value. 
It is a very ordinary, and, to.the student, satisfactory incident 
of industrial progress that competition comes to crises which 
require settlement by the Courts of Law. From time to 
time rivals in every branch of art and commerce reach 
a tight spot in their common thoroughfare, and proceed 
to jam one another fast therein, until the legal arm liberates 
them, and assigns the lead for the time being to one or the 
other. It has been so in the development of spinning-mules, 
lace-making machinery, rifled gun-barrels, automatic railway- 
brakes, gas-engines, telephones, and what not. In respect of 
every new departure the thoughtful observer of current 
events can recall sensational trials which have been the 
ruin of some claimants, the triumph of others, and have 
only agreed in bringing honour and profit to the 
lawyers employed. Indeed, so unvarying has been this 
rule, that it might almost be recognized by a Herbert 
Spencer as a law of our social system, or, rather, as an 
inevitable consequence of the conditions under which modern 
industrial progress is carried on. Regarded in this light, all 
struggles of the present nature—though, as already remarked, 
fraught with interest, as to their direct issue, more to indi- 
viduals than to communities—are worthy of attention as 
factors in the general problem of modern existence. It will 
be time enough to investigate the case in point when it is 
completed by the delivery of the judgment, for which the 
litigants must now wait with as much patience and resigna- 
tion as they can summon to their aid. 


A STREET ACCIDENT AT LINCOLN. 

Tuere could not have been much legal difficulty in connec- 
tion with the assize case, reported in another column, in 
which a foot passenger sued the Lincoln Gas Company for 
damages in respect of injuries sustained through falling into 
a pipe-trench. It seems to have been advanced that the 
Company were not liable, because the work was done by a 
contractor ; but this plea could never have been seriously 
maintained. The statutory obligations of Gas Companies to 
the public, whether as customers or (as in the present case) 
as absolutely independent citizens, cannot be put off upon 
contractors. As between the plaintiff and defendants in the 
action, therefore, the question was one of the amount of 
damages; and in this connection there arose the consideration 
of contributory negligence. The question whether a passenger 
along a road that has been cut up by any subsoil operations 
has or has not reasonable excuse for falling into the ditch, is 
eminently one for a jury, and is almost as difficult to deter- 
mine as a “ running-down”’ action. In all such cases there 
will be confusion, not to say contradiction, of testimony as 
to the brightness and proximity of lights, the sufficiency of 
hoardings, &c., which sadly obscures the issue. The onus of 
proof in these matters lies upon the disturbers of the high- 
way, and therefore an excess of precaution should always be 
insisted upon. The sympathy of jurors must be expected 
to lie on the side of the sufferer, even when the suspicion of 
carelessness is not quite absent. Contractors may be bound 
over to make good all loss of this kind; although there is a 
preponderance of force with the argument for leaving the 
liability where the law places it. The fact that in this par- 
ticular case the damages allowed were only £150 as against 
£500 claimed, shows that the Company were quite justified in 
carrying the matter into Court. 





Water and Sanitary Affairs. 


Tse water supply of the Kingdom, but especially of the 
Metropolis, is undergoing more than the usual amount of 
discussion at the present time. The Conference initiated by 
the Society of Arts on this subject, at the Health Exhibition, 
with Sir F’. Abel in the chair (a report of which appears else- 
where), has brought out the views of a number of experts, 
whose combined essays, with the accompanying discussions, 
would fill a few volumes. Sir Francis Bolton has been enter- 
taining the representatives of the London Water Companies 
at the Exhibition, in connection with the department de- 
voted to the London Water Supply. In an address given on 
the occasion, Sir Francis spoke well of the supply; but he 
complained of its maltreatment in the cisterns of the con- 
sumers. Constant supply is coming; and this will get rid 
of the cisterns. But even constant supply has its diffi- 
culties, especially in London. That the supply, in itself, 
is wholesome, becomes daily more apparent. An important 
paper ‘‘ On the Area of Chalk as a Source of Water Supply ” 
was read by Mr. W. Whitaker at the Society of Arts Con- 
ference. To this gentleman, as well as to many others, the 
legal decision in the case of Ballard v. Tomlinson, reported 
in the Journat for the 26th of February last, is a matter of 
much regret. Mr. Whitaker remarked that the present state 
of the law, as regards deep-seated sources of supply, is the 
reverse of encouraging to those who advocate the use of 
pure well water. It certainly seems scandalous that any 
one should be at liberty to pour a quantity of filth or 
noxious matter down his own disused well, although it should 
be proved that by so doing he polluted the source of his neigh- 
bour’s water supply. Protection for underground waters 
seems urgently demanded. Mr. C. I. De Rance, in a paper 
‘‘On a Possible Increase of Underground Water Supply,” 
recommended the formation of inlet or drainage wells, to 
facilitate the descent of water from the surface into the lower 
strata. This downward drainage would prevent floods, and 
would feed the permanent supply of the springs. It would 
also increase the summer discharge of rivers. Concerning the 
chalk water, Mr. De Rance pointed out that chalk, while 
very absorbent of water, yields it up again with excessive 
slowness. Hence cracks and fissures are needful to an active 
water supply ; and this again shows the importance of legis- 
lating for the protection of the subterranean waters. Care 
would also have to be exercised in the management of the 
proposed drainage wells, lest they should be the means 
of introducing polluted water into the lower strata. 

The annual report of the Thames Conservators, just issued, 
discusses the question of sewage pollution as it affects three 
separate sections of theriver. The first section is that which 
lies above the intakes of the London Water Companies. As 
far back as December last, the whole of the sewage from the 
various towns and smaller places above the intakes, with two 
minor exceptions, had been diverted from the river. The 
exceptions were those of Henley and Staines. In the former 
case the discharge was “ trifling;’’ and in the latter it was 
only partial. But in both cases the sewage was about to be 
diverted from the Thames, or purified. The second section 
is that which commences below the intakes near Hampton, 
and extends up to the boundary of the Metropolitan area 
below Chiswick. Here, the Conservators state, the sewage 
from all the towns, except Twickenham and Chiswick, 
still passes into the Thames. A postscript to the report, 
bearing the date of yesterday week, refers (with evident 
dissatisfaction) to the rejection, by a Committee of the House 
of Commons, of the sewage scheme which was to purify the 
sewage in this part of the river. The third section reaches 
from Chiswick to the Metropolitan drainage outfalls ; and the 
Conservators, in their postscript, assert that the river for some 
distance above and below Barking and Crossness, has lately 
been in a very foul condition. It will be seen that while the 
second and third sections of the river are thus in an unsatis- 
factory state, the first is effectually dealt with. This latter 
statement is corroborated by Dr. Frankland’s report for 1883, as 
quoted in the Journat last week from the annual report of the 
Registrar-General. A marked improvement in the water of the 
Thames was therein specified, attributed in part to the action 
of the Thames Conservancy Board. Concerning the third 
section of the river, it is important that this should be 
rescued from its offensive condition, as otherwise the good 
effects of a wholesome water supply may be neutralized by a 
polluted atmosphere. The Metropolitan Board have been 
deodorizing the discharge from the outfalls at a heavy cost, 
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and are now establishing chemical works of their own at 
Crossness, so as to obtain the requisite supply of chemicals at 
a moderate price ; at the same time making sure of the supply 
when wanted. Chemical treatment, however, is tolerably 
certain to produce precipitation, although every effort is made 
to avoid such a result. Thus there is danger lest sewage 
mud should be deposited in the river bed in inconvenient 
quantities. The final disposal of the London sewage is an 
awkward problem, and the coming report of the Royal Com- 
missioners will be awaited with much interest, not to say 
anxiety. 

Sir Thomas Nelson has explained that the Lower Thames 
Valley Main Sewerage Board will continue to exist, until 
extinguished by Act of Parliament. The Board will also be 
safe from the infliction of penalties for polluting the Thames, 
unless the Local Government Board declare the Sewerage 
Board to be a defaulting authority. But the 29th of Septem- 
ber next ensuing is nevertheless a critical date, seeing that 
after it has expired every sanitary authority and every person 
within the district of the Jomt Board who is sending 
sewage into the Thames will then be “at the mercy of the 
‘**Conservators.’’ Sir T’. Nelson intimates that the Conservators 
will doubtless be just, so as to discriminate between those 
who have tried to obey the law and those who have thwarted 
them. As the Provisional Order for extending the time 
would have passed but for the opposition of Richmond, Sir 
Thomas says he has “ refused to protect ” this town from the 
consequences it has invited. A grim intimation is given that 
Richmond will be the first to feel the rigour of the law at the 
hands of the Conservators. But it seems likely that some- 
thing else will happen in the meantime. Sir Charles Dilke 
is investigating the matter, with a view to discover what is 
best to be done. The possibility is entertained that some 
temporary arrangement, to be carried out by the Local 
Authorities, may be of service, for the purpose of mitigating 
the existing evils, pending actual legislation or some other 
decisive step. The breaking up of the Joint Board, as pro- 
posed by the Select Committee, fails to meet the approval of 
Sir Charles Dilke, who says he is not prepared to dissolve 
the district and set up other districts without giving those 
interested full opportunity of making their representations on 
the subject at a local inquiry. Accordingly, another “local 
‘inquiry ”’ is likely to take place; being one more added to 
the many that have already been held. Sir C. Dilke implies 
a serious censure on the Select Committee, when he states 
that the recommendation for dissolving the Joint Board and 
setting up new districts was arrived at after hearing the 
evidence of two only out of the eleven constituent authorities. 
The President of the Local Government Board contrasts 
this summary procedure with the long and laborious process 
by which the Joint Board was brought into existence and its 
final scheme prepared. But Select Committees are supposed 
to know everything, and to be wiser than the Local Govern- 
ment Board. There is a remedy of the heroic type which 
now suggests itself, but is very unlikely to be adopted. The 
Local Government Board, after a formal inquiry, might 
declare the Joint Board to be a defaulting authority, and 
then take the work in hand themselves. Something less 
severe than this may be expected ; but at present there is no 
certain indication of what will be done. Mr. Labouchere 
would have Sir Charles Dilke invested by Parliament with 
absolute power to carry out whatever scheme he thinks best ; 
raising the money in such manner as he may deem expe- 
dient and equitable. Such a dictatorship is clearly foreign 
to English experience ; but some approach to it is furnished 
by the powers of the Local Government Board in reference to 
a local authority declared to be ‘‘ in default” in the execution 
of works. 


WE are pleased to announce that M. Marché, the recently retired 
President fi we Société Technique de l’Industrie du Gaz en France, and 
a Past-President of the French Society of Civil Engineers, has just been 
nominated a Chevalier of the Legion of Honour. M. Marché holds a pro- 
fessorship at the Central School of Arts and Manufactures in Paris. 

At a special meeting of the Directors of the Hartlepool Gas Company, 
held last Tuesday, it was resolved that, unless a specific and advantageous 
offer were made for the purchase of the concern, the Directors were not 
prepared to recommend the shareholders to entertain the offer made by 
the Corporation and the West Hartlepool Improvement Commissioners 
to acquire it. 

Tue executors under the will of the late Sir W. Siemens announce that 
they have arranged for the continuance of his practice as Consulting 
Engineer, by transferring his obligations and rights (including his patents 
for regenerative gas-furnaces) to his brother, Mr. Frederick Siemens. This 
gentleman was, it may be remembered, conjointly with Sir W. Siemens, 
the originator of the regenerative gas furnaces, and had been continuously 
engaged with him in their development. The business will be carried on 
precisely on the same lines as Eeestateen ; and Mr. J. Head, who was 
the representative and principal assistant to the late Sir W. Siemens, will 
continue to act in the same capacity for his brother. 





Essays, Commentaries, and Rebietys, 


GAS AND WATER COMPANIES IN THE MONEY MARKE?T, 


RECENT movements in the Gas Market only continue to indicate 
the good and sound positions of the stocks in general. Brentford, 
after a long period of inaction, made a large advance last week, 
and left off at an improvement of 6 upon the previous quotation, 
South Metropolitan “A,” too, has been quietly creeping up day 
by day; so that it shows an aggregate advance of 6 beyond wha} 
it figured at last week. The “B” stock of the same Company 
also gained 2. Gaslight and Coke “A ”’ fell back 1, upon realiza. 
tions after the substantial advance it made last week. The slight. 
ness of this recoil in itself indicates the strength of the stock; 
which, at present prices, is not to be wondered at. All othe 
stocks remain unchanged, and apparently very firm. 

In the Water Market there is great steadiness. Nothing has 
moved but West Middlesex; buyers of which are giving a little 
better terms. General quietness prevails. 

The markets closed at the end of the week as follows :— 
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THE RELATION BETWEEN THE COMPOSITION OF 
COAL GAS AND ITS ILLUMINATING POWER. 


THe paper on this subject recently read before the Society of 
Chemical Industry by Dr. Percy F. Frankland (see ante, p. 17) is 
highly interesting from a scientific point of view; and the analyses 
of specimens of coal gas taken from such varied sources as those 
named by him are a valuable addition to a branch of knowledge 
that was previously but too limited. When, however, Dr. Frank- 
land goes beyond the simple figures of analysis, there is much 
matter for comment, and possibly for disagreement. In stating 
this we have no desire to undervalue an otherwise able paper, 
but simply to call attention to one or two details which certainly 
ought not to pass without some comment. ; 
In the first place, while allowing Dr. Frankland’s classification 
of the elements of gas—into illuminating constituents, diluents, and 
impurities—as a useful distinction for the purposes of his paper, it 1s 
questionable whether he is not somewhat strained in stigmatizing 
nitrogen and aqueous vapour, or even atmospheric air, as ‘“ imputl- 
ties.” Carbonic acid may possibly come within the category, as it 
is generally so regarded, and almost invariably removed by those 
gas companies whose system of purification is the most efficient. 
Provided, however, that a gas is free from statutable impurity, It 
is certainly an open question whether the presence of any other 
compounds should justify its being stigmatized as “impure.” For 
instance, supposing gas companies chose to supply carburetted 
generator gas, a large proportion of nitrogen would be present; 
but, provided such gas complied with the necessary parliamentary 
regulations with regard to illuminating power and absence of 
ammonia, sulphuretted hydrogen, &c., it could not reasonably be 
termed impure. It is not, perhaps, necessary to dilate more upon 
this branch of the subject. It is as well, however, to have a very 
clear understanding in the matter, as the tendency of Dr. Frank- 
land’s paper is unquestionably the valuation of gas by analysis; 
and, in the course of the discussion on the paper (see ante, p. 106), 
his father (Dr. E. Frankland) even suggested that in all probability 
a formula might be worked out for so determining illuminating 
power, and that the average quality of gas supplied to a tow? 
might be ascertained by a weekly analysis. Dr. Armstrong, who 
also made some remarks on the occasion, stated that Dr. Frankland 
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«had on more than one occasion pointed out what a very bad 
article the public were supplied with by the gas companies; and he 
was glad to see his son following in his footsteps.’”” We are at a 
Joss to conjecture what foundation existed for such a statement, 
which sounds more like the uneducated remonstrance of an irate 
contributor to the Daily Telegraph than an expression from the 
lips of a Professor of Chemistry. From what followed, however, it 
must be presumed that Professor Armstrong was indignant at the 
«low quality of the gas supplied to the Metropolis in reference to 
its illuminating constituents ;” taking, of course, Dr. P. Frankland’s 
analyses as a basis. The best answer to Dr. Armstrong’s sweeping 
observation is that the Metropolitan gas invariably exceeds the statu- 
tory limitation as to lighting power; and therefore, whatever the 
percentage of ‘illuminating constituents’ may be, as shown by 
analysis, the quality of the gas at least conforms to the parlia- 
mentary standard. 

Reverting to the text of Dr. Frankland’s paper, and dealing first 
with the composition of various samples of gas taken from different 
localities, we find (as would naturally be expected) considerable 
variations. The percentage of hydrocarbons bears a certain ratio 
to illuminating power; but is, of course, affected by other com- 
pounds present. The proportion of marsh gas is fairly constant; 
ranging from 36°7 to 44°2 per cent., and _ being, as a rule, highest 
in the gas of most illuminating value, and vice versd. The varia- 
tion in the amount of hydrogen is more marked ; ranging from as 
low as 33°2 to as high as 53°6 per cent. Carbonic oxide ranges 
from 2°46 to 7°14 per cent.; being highest (but not invariably) in 
the gases of greatest illuminating value. Carbonic acid is nil in 
the Metropolitan gas; rising to a maximum of 2°78 per cent. in 
the gas supplied to St. Andrews, and being almost invariably 
present in provincial gases. Oxygen and nitrogen are almost 
invariably present in all the gases examined; the former in uni- 
formly small quantity, and the latter having a minimum of 2°07, 
and a maximum of 10°1 per cent. There is little doubt that many 
of the variations found arise from the differences of temperature 
in use by various companies, as well as from the differences in 
the composition of the coal employed. In the details of carbonic 
acid and nitrogen, however, some other explanation must be 
sought. The presence of carbonic acid is naturally explained by 
the absence of penal regulations as to sulphur compounds in the 
cases of those companies whose respective gases contained it; and 
if they complied, as was probably the case, with their statutory 
limitations, it is difficult to say what just fault may be found. 
With regard to nitrogen, there is no doubt that properly-made gas 
may contain from 2 to 5 per cent., partly due to the liberation of 
some of the nitrogen of the coal in the free state, and partly from 
the accidental admission of the small quantity of air unavoidable 
even with the most careful manufacture. When, however, as in 
the cases of Ipswich and Birmingham, given in Dr. P. Frankland’s 
table, the proportion of nitrogen rises to 10 per cent., there is only 
one comment to be made—viz., either that the manufacture was 
carried on with disastrous carelessness; or that the samples 
analyzed did not fairly represent the. respective gases, but were 
taken when, owing to accidental circumstances, the gases were 
of abnormal composition. Such an incident, for instance, as the 
changing of a purifier without efficient “blowing out” might 
possibly have been the cause. In any case, we think that a person 
of practical experience engaged in an inquiry as to the composition 
of gases from various places would, on finding the gas of such abnor- 
mal composition, have taken the trouble to corroborate such extra- 
ordinary results by procuring further samples before submitting 
the figures for publication. That such a course was not adopted 
by Dr. Frankland may have been the result of inadvertency; but 
its non-adoption seems to be either not so wise or not so impartial 
as could have been desired. 

Turning from the results of the actual analyses of the gases 
examined by Dr. Frankland to his generalizations, one of the first 
we will quote is: ‘‘ These analyses brought to light the interesting 
fact that during the interval of 25 years . . . the illuminating 
power of the gas, as indicated by its chemical composition, had 
undergone no increase ; the improved illuminating power which 
had nominally taken place being really due to the superior burners 
which had come into use for testing the gas.” Farther on the 
author states: ‘‘ These analytical results indicate more clearly the 
amount of light that the gas will yield to an ordinary consumer, 
than the official photometric determinations made with elaborate 
standard burners which are never seen in private houses.”” Now, 
with all due respect to Dr. Frankland, such statements are not 
merely foolish, but misleading from their want of truth; and it is 
only the evident ignorance of the author which prevents them from 
being regarded as absolutely culpable. The so-called “ elaborate 
standard burner (or at least its counterpart) may be seen in dozens 
of shops and private houses; and even the better class of steatite 
batswing burners, now so largely in use, afford a degree of light 
almost, if not fully equal to that given by the standard Argand. 
It did not require Dr. Frankland’s analyses to show that the main 
alleged improvement in illuminating power of late years has been 
due to the invention of superior burners ; as anyone who has the 
least acquaintance with gas matters has been aware of this fact 
for many years past. But admitting such to be the case, the 
public hes the advantage of the increased yield of light, if they 
choose to purchase the best burners; and the more intelligent 
Section of the public have largely availed themselves of the oppor- 
tunity now afforded them for so doing. Further, what are we to 
regard as true illuminating value except that which can be 
developed by using the best practical means? What would be 








thought of a man who insisted on using an old-fashioned and 
wasteful steam-engine when better and more economical appliances 
could be readily obtained? Would it be just to blame the steam 
where bad results were obtained from an inferior machine? or 
would there be considered any sense in an argument to the effect 
that the steam had not improved in quality, and that if better 
effects were obtained the result was simply due to the employment 
of superior appliances? Yet this is an argument exactly analogous 
to that used with regard to the illuminating power of coal gas by 
a “ scientific man.” 

There is another point in connection with the illuminating power 
of the gases examined—viz., that actual determinations were not 
made in any case ; the “reputed ”’ illuminating power being simply 
recorded. This is the more to be regretted as it much diminishes 
the value of the deductions as to the ratio between the composition 
of the respective gases, as determined by analyses, and their actual 
lighting value. Where so much labour had been expended in the 
elaborate analyses of the samples, and where the whole object of 
the inquiry was to establish a connection between chemical com- 
position and illuminating power, there is little doubt that the actual 
determination of lighting power should have invariably accom- 
panied the corresponding analyses, and should have been made 
with equal care and with the best scientific appliances. So much 
importance, indeed, do we attribute to this detail, that we think 
it advisable to dismiss from further comment this portion of the 
paper, and pass at once to the portion dealing with actual deter- 
minations of illuminating power in reference to the effect of various 
illuminants and diluents. The details of the experiments on this 
subject are, indeed, most valuable, although somewhat marred by 
what, in our opinion, is a total misconception of what constitutes 
‘‘ intrinsic illuminating power.” In the first place we are told that 
“hydrocarbons of high carbon density possess a greater illuminating 
power than is indicated by their equivalent in ethylene.” This 
is simply a scientific manner of stating what was previously well 
known—viz., that the greater the amount of carbon present in any 
hydrocarbon, the greater its illuminative value. In fact, we have 
a somewhat indistinct remembrance of an old experiment in which, 
by the passage of an electric spark through a hydrocarbon gas 
of feeble luminosity, carbon was actually deposited, and yet the 
illuminating power increased, owing to the formation of acetylene. 
The method adopted by Dr. Frankland, of adding measured quan- 
tities of different illuminating hydrocarbons to gas which had pre- 
viously been disilluminated by the action of bromine, is a useful 
one. It was found that, whereas 13°41 per cent. of ethylene was 
required to raise the lighting power of the disilluminated gas to 
16°84 candles, the addition of 3°09 per cent. of benzene vapour 
afforded a light of 22°92 candles; so that benzene vapour has an 
illuminating value almost six times as great as that of ethylene. Pro- 
bably the true ratio is even higher ; for, although no explicit infor- 
mation is afforded as to the actual manner in which the respective 
lighting powers were ascertained, we gather, from what is men- 
tioned farther on in the paper, that the mode employed in the 
case of a high-power gas was to consume it at a diminished rate in 
the standard Argand, and calculate to the standard consumption. 
This plan would under-estimate the value of the gas of the greatest 
illuminating value ; and this under-estimation would undoubtedly 
increase with a corresponding increase in intrinsic lighting value. 
This consideration affects what Dr. Frankland terms the “ intrinsic 
illuminating power” of ethylene, which, determined in the way 
we have indicated, is placed at 68°5 candles. That this is not the 
actual intrinsic value of ethylene is indicated by the series of experi- 
ments in which mixtures of ethylene and oxygen were employed ; 
and in which the admixture with the ethylene of about 30 per cent. 
of oxygen raised the intrinsic illuminating value to upwards of 
100 candles, at which proportion the oxygen could not be increased 
on account of the danger of possible explosion of the gaseous mix- 
ture. As far as the experiments went, the mixture of ethylene and 
oxygen possessed a higher lighting power than the pure ethylene, 
which seems to prove that in the conditions under which the in- 
trinsic illuminating value of ethylene was originally determined 
—viz., by the combustion of a limited quantity in the standard 
Argand—the proportion of air supply was such as not to develop 
the amount of light which it is only fair to regard as the true 
intrinsic illuminating value of ethylene. This opinion is also 
corroborated by the action of air, in which, in spite of the presence 
of diluent nitrogen, the intrinsic illuminating value of ethylene is 
shown not to fall until the admixture of air reaches upwards of 
40 per cent. We must, therefore, regard Dr. Frankland’s experi- 
ments on the action of diluents as not being absolute; but that 
their status as experimental data is simply relative to the means 
employed. With this comment we pass to a further consideration 
of the experimental results, which are most interesting. 

Of mixtures of ethylene with combustible diluents, we find that 
the intrinsic illuminating value of ethylene mixed with marsh gas 
steadily rises until, with a mixture containing only 10 per cent. of 
the light-giving constituent, a maximum of upwards of 170 candles 
is reached. With hydrogen there is a steady increase up to about 
80 candles, and then a rapid decrease ; while in the case of carbonic 
oxide there is a steady and rapid decline in both the actual and 
intrinsic luminosity. In the case of the non-combustible diluents, 
carbonic acid, aqueous vapour, and nitrogen are all more or less 
pernicious in their action; carbonic acid exercising the most, and 
nitrogen the least deleterious action. The cause attributed to the 
action of non-combustible diluents is, no doubt, a true one—viz., 
the lowering of the flame temperature; although whether disso- 
ciation plays any part in the cases of carbonic acid and aqueous 
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vapour is an open question. Dissociation would, of course, mean 
an expenditure of heat energy; but, by the re-combination which 
would eventually ensue, the net result would be that no actual loss 
of heat would occur. For dissociation to have any deleterious 
effect on the illuminating power of the flame, it would not only be 
necessary for this action to occur, but also for the re-combination 
of the elements to take place in the cooler, non-luminous portion of 
the flame. 

We now arrive at the last part of Dr. Frankland’s paper, detail- 
ing the “ practical value to the gas manufacturer” of the ‘ expe- 
rimental facts and theoretical considerations ’’ contained therein. 
In the first place, we are told that neither the proportion of heavy 
hydrocarbons in coal gas nor their equivalent in ethylene is a defi- 
nite measure of the illuminating power of the gas. This announce- 
ment is no novelty ; in fact, it was due to a practical knowledge of 
this that “ specific gravity ’’ and the bromine absorption test (both 
valued many years ago) have now been long discarded as affording 
any practical indication of the poorness or richness of a gas with 
regard to its actual lighting value. Farther on we have the very 
obvious deduction that if (in practice) some of the olefines could 
be converted into even a smaller proportion of hydrocarbons of the 
benzene and acetylene series, there would be an increase of illumi- 
nating value. No one would dispute the truth of this; but how is 
it to be done? Attention is then directed to the fact that marsh 
gas is the most useful diluent in ordinary gas, but that its utility is 
somewhat discounted because on combustion, as compared with 
hydrogen, it consumes (bulk for bulk) more oxygen, and evolves 
more heat; having,.in addition, the disadvantage of evolving its 
own volume of carbonic acid. 

We have only to add to our previous remarks that, for the 
present, we must take coal gas as itis. The manufacture of the 
gas is, per se, a simple operation; and the gas maker can do little 
except use the best-shaped retorts, properly regulate his heats, and 
withdraw the gas, as quickly as possible after its evolution from the 
coal, from contact with the heated retort. What can be accom- 
plished in controlling the composition of the manufactured article, 
quoad its proportions of heavy hydrocarbons, marsh gas, hydrogen, 
and carbonic oxide, is but small ; and however advantageous it may 
be to minimize the carbonic oxide and produce the maximum of 


the other components mentioned, the gas producer’s control over - 


the amounts of the respective ingredients is so minute, in the face 
of practical considerations, as to be almost beyond the domain of 
serious attention. So much has lately been said about the want of 
improvement in the quality of the gas supply, but no one has as yet 
suggested any feasible plan for effecting the longed-for desideratum. 
Those who are so ready to abuse the quality of our gas supply are 
unacquainted with, or ignore the fact that the companies, from one 
year’s end to the other, conform to their parliamentary obligations 
with regard to the quality and the illuminating power of the article 
they sell. Inthe same way the fact of the participation of the con- 
sumers in gas Companies’ profits, under the sliding scale, is ignored ; 
involving, as it does, the circumstance that the public thus profit 
by economy in gas manufacture. 





INSTRUCTIONS IN CEMENT TESTING. 


THE question of cement testing has occupied the attention of the 
American Society of Civil Engineers, and a Committee of seven 
members of the Society has been investigating the subject for some 
time past. This Committee presented a preliminary report at the 
last annual meeting of the Society, and was reappointed with 
instructions to continue the inquiry and report at a future meeting. 
The suggestions contained in the preliminary report, which has 
been published in the Transactions of the Society, are very clear 
and instructive, as may be inferred from the following abstract of 
the twenty-three clauses of the report. 

Beginning at the beginning, it is advised that samples of cement, 
for experimental purposes, should be taken from the interior of the 
original packages, at sufficient depth t6 secure a fair quality; the 
samples to be stored in dark, damp-proof, and tightly-closed recep- 
tacles until required for testing, when they should be thoroughly 
mixed by sifting or otherwise. The sample should then be passed 
through sieves of 2500, 5476, and 10,000 meshes to the square inch, 
and the proportions, by weight, rejected by each sieve should be 
noted. For tests when mixed with sand, the sand must be sharp, 
well washed, and dried ; all that will not pass through a sieve of 
400 meshes to the inch, or that will pass a sieve of 900 
meshes to the inch, being rejected. The proportions of sand 
and cement should be carefully weighed and thoroughly mixed 
dry. All the necessary water for mixing should be added at once, 
if possible, after which the necessary working with the trowel 
should be rapidly completed, and the mixture placed in the moulds 
before incipient setting begins. The water should be ordinarily 
fresh and clean, and of a temperature between 60° and 70° Fahr. 
The size and dimensions of the briquettes recommended by the 
Committee are shown in the accompanying illustration. 

It is deemed desirable the bulk of given weights of cements 
should be ascertained by the following method:—Procure a 
cylinder of non-absorbent material, 6 inches long, and having 
an interior section of 2 square inches area. Sifting the cement, 
to prevent undue packing, weigh carefully 5 oz. of Portland cement, 
and pour it into the cylinder, which should stand upright upon a 
closely-fitting base. Then, without shock or sudden impact, lower 


a closely-fitting piston, moving without friction, slowly down the 
The weight of the piston and its 
After resting.on the cement 


cylinder upon the cement. 
attachments is to. be exactly 50 Ibs. 
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for one minute, the piston is to be withdrawn, and the bulk of the 
compressed material ascertained. When sand is used, the weight 
of a bulk equal to the cement mixed with it is to be found. 

In applying stress to briquettes, the first strain should not exceed 
about one-half of the estimated breaking strength of the piece ; t 
be regularly increased at the rate of about 200 lbs. per minute unti] 
rupture takes place. As testing machines differ, it is recom. 
mended to compare the machines themselves, when more than one 
are used, by breaking similar lots of briquettes on each. For Port. 
land cement tests the following method is recommended :—Takg 
enough cement to make five briquettes, of 1 cement to 3. sand, by 
weight; ten briquettes of neat cement; and two cakes of neat 
cement 2 or 3 inches in diameter, about 4 inch thick, with thin 
edges. Note the time in minutes for the setting of these cakes, 
when mixed of the consistency of stiff mortar, to stand the wire 
test, of », inch diameter wire loaded with } lb., and 4 inch dia. 
meter wire loaded with 1lb. weight. One of these cakes, when hari, 
should be put into water and examined from day to day, to see if 
it becomes contorted, or cracks at the edges. This is the test for 
constancy of volume, and is very important. The remaining cake 
should be kept in the air, and its colour observed. In a gooi 
cement this should be a uniform bluish grey; yellowish blotches 
indicating a poor cement. The colour of the cement is shown 
much better in air than in water. The fifteen briquettes (of cement 
and sand, and neat cement respectively, as already mentioned) are 
to be made in moulds laid directly, as soon as filled, upon glass, 
slate, or some other non-absorbent material. The proportion of 
water, by weight, for gauging the neat cement should be from 2 
to 25 per cent. or more, according to fineness, age, or other con- 
dition of the cement and the temperature of the air. The desired 
mixture is a stiff plastic mortar, and a very slight addition of 
water will sensibly diminish the tensile strength, especially for a 
seven-day test. The injurious effect of too much water becomes 
less marked with the age of the test. When gauged 1 of cement 
to 3 of sand, the weight of water used should not much exceed 
10 per cent. of the combined weight of cement and sand. The 
moulds when filled should be pressed down firmly, and struck off 
level, then covered with a damp cloth until the briquettes are hard 
enough to place in water. 

The moulds should be removed when the briquettes are hard 
enough, and the latter should be put in water after 24 hours. The 
tests should be made immediately after the pieces are taken out of 
the water. Half of the neat cement briquettes should be broken 
after 7 days, and the other half after 28 days. The mixed briquettes 
should be broken after 28 days. Thus in every case the tensile 
strength will be the average of five tests. . 

In the course of the discussion on the report, Mr. Collingwood drew 
attention to the importance of humidity in the material. Cement 
readily absorbs moisture; and unless this element of disturbance 
is eliminated, it might seriously affect the results. Other speakers 
recognized the importance of the part played by the person who 
mixes the pieces and fills the moulds. Mr. Owen pointed out the 
necessity for thoroughly working the material into the moulds, 80 
as to get out the air bubbles that might otherwise reduce the 
sectional area at the breaking line. On this subject it was men- 
tioned that devices for pressing the material into the moulds by 
certain known weights had not been overlooked by the Committee; 
but they had kept in mind the practical necessities of engineers, 
and had rejected all complications of the kind in question. Several 
speakers mentioned devices adopted in practical working for adapt 
ing a standard quality of cement for special purposes. Thus when 
a quick-setting composition was required for a wet place (the 
ordinary stock cement being only slow-setting), Mr. Worthen added 
plaster of Paris with highly satisfactory results. Mr. Eliot Clarke 
obtained the same effect by mixing Roman cement with the 
ordinary Portland. Sometimes he mixed the cement with clay, 
and sometimes with grease. In cold weather Mr. Worthen warms 
up his cement with lime. For building a dome in Long Island 
City, in the depth of winter, one-third of lime was mixed with 
the cement. The dome was 50 feet in diameter, 25 feet rise, built 
without a centre, and stood perfectly strong and sound. 

A communication on this subject was submitted to the Society 
by Mr. Monroe, who had observed a phenomenon which he did not 
understand. It was stated that in the course of certain railway 
alterations, some masonry piers for a bridge, which had been built 
for a year, wereremoved. These piers were of sound construction, 
25 feet high; but when in process of demolition it was observed 
that the cement mortar which had been freely used in the con- 
struction had never set, and ‘‘ was shovelled out by the workmen 
like damp loam.” After exposure to the air for half an hour or an 
hour, however, this mortar set as hard as could be expected of the 
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very best cement. Mr. Monroe could not explain this pheno- 
menon; and it does not appear from the Transactions of the 
Society that his colleagues could satisfy his curiosity. At all 


events, the mystery remains unexplained. 


It may be thought somewhat remarkable that in this carefully- 
compiled report of cement testing there should be no reference 
to the test for crushing strength recently introduced in England, 
and also in Germany. It has been said, with much point, that in 
ordinary structures cement mortar is more frequently exposed to 
compression than any other kind of strain. Indeed, in ordinary 
puilding structures it has been forbidden to introduce anv tensile 
strain until the use of Portland cement enabled engineers and 
architects to regard with confidence a certain amount of tensile 
strain in walls, &c. Broadly speaking, however, it is quite true 
that Portland cement is seldom used for structures in which some 
development of tensile strength is not expected. Foundations, 
retaining walls, gasholder tanks, &c., are all liable to tensile 
stress when the substratum or backing fails in parts; and there- 
fore, after all, the tensile strength remains the most valuable 
property of cement. When taking account of new methods for 
testing cement, one cannot avoid being struck by the evidence 
thereby afforded of the constant tendency of manufactured mate- 
rials of this order towards improvement. The tests for cement 
are vastly more severe and conclusive now than they were a few 
years since; but, on the other hand, the material is also better. A 
few first-class manufacturers have set the example of working to a 
high and uniform standard of excellence; and the means adopted 
by purchasers to ascertain the observance of this standard have 
become keener. The fact that cement bought in the open market 
is so liable to adulteration is another reason for the progressive 
severity of tests. 

Before leaving the consideration of this matter, however, it will 
be well to enter a protest against the extension of the practices of 
the American engineers, who have confessed to adulterating their 
own cements with lime, plaster, and other ingredients. It is a 
blunder to pay a good price for a good article, and then reduce it 
by the admixture of substances the like of which may be found in 
a cheap cement of a low, quick-setting quality. It is impossible 
to regard with approval the mixing of lime with cement, for the 
ostensible object of warming it up in winter. Lime is most 
damaging to the enduring qualities of cement; and if introduced 
by a maker, would ensure the rejection of the material upon a 28 
days’ test. When cement is required to be used in frosty weather, 
it is preferable to mix it with salt water. This and other points of 
practice may be profitably taken up by the Committee of the 
American Society of Civil Engineers in the course of their 
investigations. 








Alotes. 


THE ANALYSIS OF AmmontzAcaL Liquors. 

A novel method for the quantitative determination of carbonic 
acid in the presence of alkaline sulphides, sulphites, and hypo- 
sulphites, is described in a recent issue of the Chemical News, into 
which it is translated:from the Zeitschrift fiir Analytische Chemie ; 
and as it appears to be peculiarly adapted for use in the analysis 
of ammoniacal liquors, we here reproduce it. The process is as 
follows :—The substance to be analyzed is placed in a flask holding 
300 c.c., and fitted with a caoutchouc stopper, having two perfora- 
tions. Through the one passes a funnel-tube, fitted with a cock, 
and reaching down nearly to the bottom of the flask. Through 
the other aperture it is connected air-tight with the following 
pieces of apparatus :—(1) A Liebig’s bulb-tube, containing a dilute 
solution of permanganate, slightly acidified. (2) A U-tube, filled 
with calcium chloride. (3) A Liebig’s bulb-tube, filled with potash 
lye (sp. gr. 1°27), and weighed. (4) A U-tube, filled with calcium 
chloride. After the whole has been joined together, and the con- 
nections have been found air-tight, a solution of permanganate 
containing 5 grams per litre is allowed to flow down the funnel- 
tube, shaking occasionally until the solution takes a permanent 
dark red colour. The acid necessary for the decomposition of the 
carbonate (dilute sulphuric, nitric, or acetic, but never hydro- 
chloric) is next introduced. The cock of the funnel-tube is closed, 
and the decomposition of the carbonate and expulsion of the 
carbonic acid are effected by the application of heat, very gently at 
first, but afterwards raised toa simmer. The heat is then with- 
drawn, the cock opened, and the funnel-tube placed in connection 
with a washing-bottle, filled with potash lye, when air is aspirated 
through the apparatus for 30 to 45 minutes. The increase of 
weight in the Liebig’s bulb-tube containing potassa gives directly 
the weight of the carbonic acid. The total sulphur present in the 
sulphur compounds can be determined in the same portion of the 
sample. After the determination of the carbonic acid, the contents 
of the decomposition flask and of the Liebig’s bulb-tube containing 
permanganate are rinsed into a beaker. The excess of perman- 
ganate is destroyed by the addition of hydrochloric acid and the 
application of heat, which at the same time redissolves any pre- 
cipitate. The liquid is boiled to expel chlorine, and the sulphuric 
acid is determined in the ordinary manner. Of course, only nitric 
or acetic acid must have been used to decompose the carbonate. 


A Gas-Puriryina MateriAL, 
. Anew description of material for the purification of coal gas is 
ated as a secondary product of a new industrial preparation. 








It is suggested that for many purposes, such as the acid treatment 
of raw petroleum, &c., it is convenient to deal with acids in a solid 
or semi-solid form. Oil of vitriol in combination with Kieselguhr, 
in the proportion of 4 parts of acid to 1 part pf the porous siliceous 
earth, makes a substance of this character, and can be dealt with 
as a stiff paste. Even for transport, in certain conditions, it is 
more convenient to handle acid in this form. When the acid paste 
cannot be used direct, it is possible, by the methodical washing of 
the substance, to obtain the acid in a sufficiently concentrated form 
for ordinary use. Among other applications for the washed Kieselguhr 
is that of using it in its feebly acidulated state for the purification 
of coal gas. For this purpose it would have just as much value as, 
and no more than, any other inert substance rendered acid by similar 
means. 
A Water-Line Apparatus. 

A useful laboratory appliance for maintaining a constant water- 
line in an evaporating bath has been designed by Dr. Eugéne 
Mascarenas y Hernandey, and described in the Chronica Scienti- 
jica, from which the accompanying illustration is taken. It is very 


























simple and easily made, consisting of a bottle F, filled with water, 
and closed by a cork through which pass two tubes, A and B, both 
curved at right angles. The first tube reaches nearly to the bottom 
of the bottle F, while the second just enters through thecork. The 
other ends of these tubes are led to the vessel M, in which a constant 
water-line is to be maintained. So long as the water-line remains 
constant in M, the air cannot penetrate into the bottle F; and the 
syphon constituted by the tube A will not work. When the level 
of the water falls, the extremity of the tube B becomes unsealed, 
air enters by it, and water is syphoned from the bottle until the 
water-line assumes its normal height, and seals anew the air-inlet 
tube. In order that the apparatus may work regularly, it is neces- 
sary that the two tubes should be of equal diameter; or, prefer- 
ably, that B should be the larger. The end of this tube which dips 
into the liquid in M should be cut on the bevel, to facilitate the 
passage of air through the liquid column 8, b’, which it encloses 
when its lower extremity is sealed. In the illustration the bottle F 
is shown on a stand, and the recipient is shown provided with an 
attachment for the inlet of water. The latter adds to the regularity 
of working; but neither is necessary for the successful use of this 
very simple appliance, which does not require any special support 
or alteration of the water-bath. 
THE LIQUEFACTION OF GASES. 

The process of liquefying gases, such as oxygen, has been recently 
advanced a considerable step by the labours of M. Cailletet, who 
has communicated to the Comptes Rendus a brief preliminary 
account of his successful use of marsh gas for this purpose. The 
author recounts that, by the use of boiling ethylene, MM. Wrob- 
lewski and Olszewski have succeeded in obtaining the meniscus of 
liquid oxygen, which he has not himself been able to detect in any 
of his previous experiments. It appeared to M. Cailletet, however, 
that if he could find liquid bodies boiling at a temperature below 
that of ethylene, it would thereby be possible to liquefy oxygen 
without being compelled to use pneumatic machines for the pur- 
pose of lowering the boiling point of the refrigerating liquid. All 
the necessary conditions for this purpose are fulfilled by marsh 
gas. In effect, this gas, slightly compressed and cooled in ethylene 
boiling under the ordinary atmospheric pressure, produces a colour- 
less, exceedingly mobile liquid, which in resuming the gaseous 
state causes a cold sufficient for the instant liquefaction of oxygen. 
Under these conditions the liquefaction of oxygen becomes one of 
the simplest laboratory operations. M. Cailletet announces this 
discovery at the earliest possible moment, in order to secure 
priority of date; reserving the description of his methods and 
actual results until he has completed a course of experiments upon 
which he is at present engaged. 

A New METALLURGICAL AND Gas PROCESS. 


A new system of iron and steel making has been devised by 
M. Louis de Soulages, who has constructed works at Montjean for 
the purpose of developing his designs. The general idea of the 

rocess, as stated in the Revwe Industrielle, is divisible under two 

eads—the preparation of the ore, and its reduction by a flame of 
carbonic oxide. In the first place, M. de Soulages holds that the 
connection of a mineral with its gangue is due to the presence of 
one or more molecules of water of crystallization or combination, 
which, if evaporated, will permit of the easy separation of the two 
substances. Upon this hypothesis, therefore, the first step is to 
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pulverize and dry the mineral, which is afterwards subjected, 
while in the form of anhydrous dust, to the intimate action of 
carbonic oxide. In practice, the mineral is first broken small by a 
Blake machine ; and it is then ground by cylinders into grains of 
from 1 to 3 millimétres in diameter. After this it is dried and 
screened into three sizes by volume; and it is then separated 
according to gravity. In this way the raw material is collected 
free from dross, perfectly dry, and ready for the chemical opera- 
tions of reduction and melting. For this purpose the gaseous fuel 
is prepared in a peculiar manner. Retorts (vertical ?), heated by 
coal, contain carbonate of lime in their lower portion, and wood 
charcoal above. The heat disengages the carbonic acid, which 
becomes transformed into carbonic oxide by traversing the wood 
charcoal, and the gas is then collected in a gasholder for use in the 
reducing furnaces. After being used in this way, the carbonic 
oxide becomes carbonic acid; and it is then conducted to other 
retorts, which are divided into two parts, and heated by the car- 
bonic oxide from the gasholder. The upper parts of these retorts 
contain wood charcoal; and the reconversion back to carbonic 
oxide is performed as easily as in the first operation, but without 
the necessity for extracting carbonic acid from carbonate of lime. 
For the successful working of the reducing process, it is essential 
that the hearth where the operation is carried out should be kept 
free from the admission of air; but to raise the temperature, by 
the combustion of the carbonic oxide, a regulated supply of air is 
admitted from a suitable reservoir. After the heat has thus been 
raised to about 1500° C., the combination of the carbonic oxide 
with the molecule of oxygen contained in the metallic oxide under 
reduction will keep up the temperature without further aérial 
combustion. No results of the application of this system have been 
given; but, while the fact that it depends wholly upon theoretical 
data is admitted, it is pointed out that all the remarkable metal- 
lurgical advances of modern times have equally been based upon 
pure theory. 








Cechnical Record. 


NORTH BRITISH ASSOCIATION OF GAS MANAGERS. 
AnnuaL MEETING IN GLAsGow. 

The Twenty-third Annual General Meeting of this Association 
was held last Thursday, in the Hall of the Institution of Engi- 
neers and Shipbuilders of Scotland, Bath Street, Glasgow. Mr. 
Freperick T. Livton, Engineer of the Edinburgh and Leith Gas 
Company, the President of the Association, occupied the chair. 

The Secretary (Mr. David Terrace, of the Dawsholm Gas- Works, 
Glasgow) read the minutes of the last annual meeting, held at 
Stirling; as well as the minutes of the various Committee meetings 
during the past twelve months. These latter, besides recording 
the routine proceedings of the Committee, stated that a Special 
Sub-Committee had been appointed to consider as to the 
‘advisability of instituting a Murdoch Memorial. The Sub-Com- 
mittee having deliberated on the matter, recommended that the 
memorial should take the shape of a monument to Murdoch’s 
memory; and thereupon the matter was referred back to the 
Sub-Committee for further consideration. The minutes also bore 
that the Research and Investigation Committee had prepared a 
second report on Regenerator Furnaces for the Heating of Retorts, 
supplementary to that submitted last year. 

On the motion for the adoption of the minutes, a discussion arose 
as to the form the Murdoch Memorial should take. Contrary 
views on the matter were freely expressed. Some members con- 
sidered the money to be subscribed should be devoted to founding 
a scholarship (to be held by the son of a gas manager) at one of the 
Scottish Universities. This idea was opposed on two grounds— 
that few gas managers were in a position to send their sons to the 
Universities, and so the bursary would not serve its legitimate end; 
and that it was not likely that enough funds would be forthcoming 
(for this special Scotch Memorial) to enable a scholarship of even 
moderate amount to be founded. The minutes were eventually 
passed on a show of hands; and so the matter is left in the Com- 
mittee’s care to bring up a further report of their action on the 
subject. 

Other preliminary business—including the admission of several 
new members, associates, &c.—having been transacted, 

The PresIpEnt read the following 

INAUGURAL ADDRESS. 

Gentlemen,—In taking the chair on this occasion, my first duty 
is to thank you for having elected me to the honourable office 
of presiding over the affairs of this Association during the past 
year, and over your deliberations at this meeting. I do thank you 
very sincerely ; and I would bespeak your kindly assistance and co- 
operation, to render this gathering, both in its business and social 
aspect, as instructive and pleasant as previous ones have been. 

You are all aware, gentlemen, that, after a “ wooing” carried on 
with due deliberation and care (and of which the course, like that 
of all “true loves,” did not always “run smooth”), the North 
British and West of Scotland Associations of Gas Managers agreed 
last year to a union—mutually advantageous, as all well-assorted 
unions should be. Resulting from this, the membership of our 
Association (which in the year 1882-3 was 164 all told) now stands 
at 220; and has been further increased by the members admitted 
to-day. Not only so, but the West of Scotland Association brought 
to the funds of the Joint Association a substantial “ tocher,” which, 


a 
Benevolent Fund of the Association, thence to fructify in deeds 
merciful help to the desolate and afflicted. In numbers, therefor 
as well as in financial position, the Association is prospering ; and, 
eminently useful as it has been to the gas industry in the past, 
I hope that from this union we may reckon an enhanced amount 
of usefulness and prosperity in the future. Permit me, howeve, 
to point out to the Association that prosperity will depend very 
much upon the interest taken in its affairs, not only by the offic. 
bearers, but by all the members. If, however, one were to ga 
this interest by the response made to the request sent out by you 
Secretary for the contribution of papers to the annual meeting, | 
am afraid it would be held to be almost non-existent. It is hardly 
right that it should require reiterated canvassing and pressing by 
your President and Secretary before a suitable programme can }g 
arranged; and then only when they are reluctantly compelled t) 
appeal to those members who have repeatedly been at the troubk 
to prepare papers in previous years, and who might, therefore, by 
well excused now. I am sure, however, that the deficiency is no 
due to want of interest in the Association; but I have thought jt 
right to draw your attention to the matter, in the hope that the 
mention of it may induce other members, and especially thos 
connected with smaller works (who, after all, form the great 
majority of our number) to come forward next year with papers, 

In passing from reference to ourselves as an Association, it jg 
fitting that we should recall to our memory those of our brethren 
who, since we last met, have been removed by death. These arg 
Mr. Marshall, of Brechin; Mr. Mossman, of West Hartlepool; 
Mr. Harper, of Dysart; and Mr. Blair, of East Wemyss. We 
desire to express our sorrow for their loss, and our sympathy with 
their bereaved friends. ; 

In casting about for a subject on which to base the brief address 
with which it is the duty as well as privilege of your President to 
inaugurate to-day’s proceedings, it occurred to me that it might 
not be out of place to direct attention to the spirit of activity and 
progress which has been breathed into every branch of the gas 
industry during the past few years. We who live in the midst of 
it are apt to forget how few, comparatively, are the years by which 
we are removed from those haleyon days when gas managers were, 
as a rule, content to jog on in peace and quietness as their pre- 
decessors had done before them. It is true that matters did not 
altogether stagnate; and, as years went on, improvements were 
made. But I fancy I am not far wrong in saying that, in the 
application of scientific principles to the processes of gas manu- 
facture, in the true understanding of what is involved in these 
processes, and in the development of the uses of gas, more progress 
has been made in the past six or seven, than in the previous thirty 
years. Yet we are all conscious that what has been done is buta 
small part of what can and will be done to improve and cheapen 
the methods of manufacture, and to enhance the value of the 
bye-products of the distillation of coal gas, so as to bring about that 
universal use of gas in our towns, not only as an illuminant, but 
also as the source of heat and motive power, which would be so 
enormous a boon to the health and comfort of town life. That 
this result will be obtained, I firmly believe; and that our sue- 
cessors will read with astonishment that their predecessors in the 
nineteenth century were content to pollute the atmosphere of their 
towns and defile their houses and persons by burning crude coal in 
open furnaces and fireplaces. 5 

How far other sources of light—and notably electricity—may 
come into use as competitors, for illuminating purposes, with coal 
gas, we need not discuss. The hard logic of facts has shown how 
impossible, in present circumstances, it is for electric lighting to 
compete commercially with gas; and it is difficult to conceive any 
probability of these circumstances being materially altered. Mean- 
while, we, as humble fellow-workers in the same field of adapting the 
forces of nature to the use and benefit of mankind, may well express 
our unfeigned admiration for that most beautiful and striking example 
of it, which the genius and patient labour of many eminent men 
have produced in the various forms of electric lighting, and 
especially in the incandescent lamp. I trust that those of the 
members who have not hitherto had an opportunity of seeing these 
lamps in operation, and the perfect manner in which they can be 
controlled, will not fail to avail themselves of the means, kindly 
afforded them this evening by the Edison and Swan Electric Light 
Company, for so doing. We, I am sure, have no jealousy of the 
electric light, but wish it every success in the many special uses to 
which it is so admirably adapted. We do regret, however, that, 
owing to the action of unprincipled speculators (and, it must be 
added, to the way in which the public Press, in too many instances, 
lent itself to the publication of extravagant and misleading state- 
ments on behalf of these worthies), the legitimate extension of the 
use of electric lighting has been hindered for probably many years; 
and the money of a number of credulous persons, to the extent of 
millions of pounds, absolutely squandered. It seems to me that 


_we gas manufacturers who were threatened, somewhat jubilantly 


on the part of some people, with total extinction by electric light- 
ing, are, after all, those whom it has chiefly benefited. I think we 
must honestly confess that it is largely due to the threatened com- 
petition of electric lighting that our profession has been thoroughly 
roused from a condition of ‘‘ use and wont”’ to one of activity and 
progress, and that spirit of inquiry and “ proving of all things 
induced which has already led to such beneficial results. . 
Conspicuous among the improvements in gas manufacture is the 
now rapidly extending application of regenerator furnaces for heat- 
ing retorts. The construction and principle of action of these 





as provided in the terms of amalgamation, has been paid over to the 


furnaces, and more particularly of the one devised by the late 
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iy W. Siemens, are familiar to you all; and an opportunity will 
be afforded the members to-morrow morning of inspecting them in 
operation and course of construction at the works of the Glasgow 
Corporation at Dawsholm. As you will learn from a further 
report by your Research and Investigation Committee, other 
systems are about to be tried in some Scotch gas-works, of which 
we may probably hear something at our next meeting. If they are 
as successful as, from personal experience (which need not be 
repeated here, as it is embodied in the report of the Committee 
above referred to), I can assert the Siemens system to be, those 
adopting them will be highly satisfied. In connection with this 
subject, 1 cannot but point out how much we Scotch managers owe 
to the perseverance and skill with which Mr. Foulis has devoted 
himself to the working out of the principle of Sir W. Siemens, so 
as to adapt the arrangement to the special circumstances of gas 
manufacture in Scotland, and especially to the quality of fuel we 
have to employ. Iam sure you will all join with me in congratu- 
lating him on the eminent success of his efforts. 

In the condensation of gas there has, of late, been considerable 

experiment and inquiry, and much valuable information has been 
elicited, although the subject has still to be thoroughly threshed 
out. Great improvement has, however, been made both in the 
construction of, and manner of working condensers; and I fancy 
there are few works of any consequence where the temperature of 
the gas is now left to be regulated by such “skyey influences” as 
Providence may please to vouchsafe, which, in frosty weather, 
meant the deposition in the tar-well of the best part of the light- 
giving gases, while the manager was busily running in first-class 
cannel to the retort-house, in his vain attempt to ‘keep up the 
quality.” 
"he lets the washing of gas little need be said, except that, 
with the choice of several admirable machines for the purpose, the 
gas manager is inexcusable who permits such a valuable product as 
ammonia to go to waste in his purifiers. It is in these latter that 
improvement is greatly to be wished for ; and I hope the day is not 
far distant when purification in closed vessels will be substituted 
for the present wasteful and troublesome system of dry lime puri- 
fiers. When this is effected, and in such a manner as to recover 
and utilize the substances which we have to remove from the gas 
as impurities, the account of waste products, which once buiked so 
largely in gas manufacture, will be practically closed. 

One other process, not exactly of manufacture, but of very con- 
siderable importance to those of us who are favoured with the 
attentions of an analyst to look after the quality of gas produced, 
deserves thorough investigation, and, if possible, amendment. The 
present standards for the testing of gas are not at all so exact as it 
is desirable they should be. I am not aware that much attention 
has, as yet, been directed in Scotland to devising a suitable stan- 
dard burner which would properly and fairly develop the illumi- 
nating value of the gas we make. Our English brethren have, in 
Mr. Sugg’s ** London ” Argand (which with them is the standard 
burner for photometrical purposes), an instrument developing an 
illuminating value of about 16-candle power from gas which, tested 
in the same way as Scotch gas is tested—viz., with a flat-flame 
burner consuming 5 cubic feet of gas per hour—would only give 
about 12-candle power. There seems to be no reason why a burner 
could not be devised, and adopted as the standard, which would 
similarly and fairly develop the illuminating value derivable from 
cannel coal gas. This is a question which might well engage the 
attention of the Research and Investigation Committee. 

The other standard of comparison—the sperm candle—is one 
which cannot be depended upon to produce results at all approach- 
ing to exactness. I have before me tabulated statements giving 
the results of a number of careful experiments made, under the 
direction of Mr. Foulis, with candles obtained from two makers of 
standard candles. I need not detain you with the details of the 
testings, as they will be embodied in the report of your proceedings, 
and will well repay examination at leisure by those interested in 
the matter. Briefly, the outcome as regards consumption of sperm 
per hour was that the candles varied from 6°9 per cent. above, to 
61 per cent. below the standard ; or a total variation of 13 per 
cent. As regards the time required to consume 40 grains of sperm, 


‘it ranged from 6°5 per cent. above, to 6°5 per cent. below the 


standard ; or a total variation of 13 per cent. Again, the candle 
power of the same gas tested against the different candles experi- 
— upon, showed a variation of 9°58 per cent.; or nearly three 
candles. 

That can hardly be called a reliable standard which varies to such 
an extent as is here shown; and yet, as things are at present, a 
§a8 manager may be seriously called in question, and (it may be) 
penalties imposed upon the company or corporation which he 
represents, on account of alleged deficiency in the quality of the 
gas supply, while all the time the deficiency may be, not in the gas, 
but in the method of testing it. Various substitutes have been pro- 
posed in place of the candle; but, as yet, no one of them has met 
with general acceptance. Meanwhile, until something as simple 
M manipulation, but more exact than the candle, can be obtained, 
it would be only fair that the public should bear in mind that 
analyses of gas are only approximately correct, and may be wrong 
even to the extent of two or three candles. 

It is doubtless quite right that the public should look after the 
quality of the gas with which they are supplied. But I wish, 
gentlemen, we could induce them generally to look as care- 
fully to the disposal of the gas after it enters their premises ; 
and, by the use of proper burners, to derive from it the light 
itis capable of affording. The gas-rental of the United Kingdom 





is estimated to be upwards of £9,000,000 per annum; and I think 
I am well within the mark in stating that at least one-fourth of 
this sum is entirely wasted by the use of bad burners. Not only 
so, but it is wasted in such a manner as to be a nuisance, and 
dangerous to health. I may remark—as has been brought before 
us in previous years, and as may be easily ascertained by ex- 
periment—that a 5-feet flame, giving (say) 28-candle power at 
a pressure of 4-10ths of an inch, or thereby, will give only 10 
or 11 candle power, for the same quantity of gas, at the not 
unusual pressure of 15-10ths; thus showing the enormous loss of 
light that occurs when burners are not properly regulated so as 
to give a suitable pressure. I have also a table here (prepared 
in connection with the experiments as to standards previously 
referred to) showing how much more effective large burners 
are, relatively to consumption, than small ones; and there- 
fore how wasteful it is when, as is frequently to be seen, 
clusters of small lights are used instead of a single large one. 
The table will be included in the report; and I will now only 
mention that it shows how one burner, consuming 4°8 cubic 
feet of gas per hour gave a light of 26°06 candles, while three 
burners, each consuming 1°68 cubic feet (or 5°04 feet together), 
gave a light of only 17°61 candles for the three. Facts like these, 
if impressed again and again on gas consumers, should, in course 
of time, bring them to take an intelligent interest in what so closely 
concerns their own pockets. True, matters are not nearly so bad 
now as they were a few years ago; and the use of proper burners 
is steadily, though slowly, making way. It would be strange if it 
were not so, seeing to what perfection gas-burners have now been 
brought; so that, with a little knowledge of the principles involved 
in the combustion of coal gas, the consumer need not have any 
difficulty in selecting burners suitable for any given circumstances. 
It is our duty, as purveyors of gas, to do all we can to extend this 
knowledge among our customers, in the hope that ultimately our 
endeavours may meet with success. 

And now, gentlemen, I have only to thank you for having so 
patiently listened to these desultory remarks, and to express the 
hope that the papers to be submitted to you may meet with full, 
frank, and courteous discussion, so that the chief purpose of our 
meeting here may be attained—viz., improvement in the know- 
ledge and practice of our profession by the mutual interchange of 
experience. 





The address was very well received by the numerous audience 
present ; and, on the motion of Mr. A. M‘PuHerson (Kirkcaldy), a 
hearty vote of thanks was accorded to the President for his trouble 
in preparing it. 

Mr. D. Bruce Preesres (Edinburgh) next presented his report as 
Auditor of the Association. 

The ScruTINEERS reported that the balloting papers sent in 
showed the following elections of office-bearers of the Association 
for the ensuing year :— 

President—Mr. J. M‘Crae, of Dundee. 

Vice-Presidents—Mr. J. Hislop, of Maryhill, and Mr. 8. Dalziel, 

of Kilmarnock. 

Secretary and Treasurer—Mr. David Terrace, of Dawsholm. 

New Members of Committee—Mr. T. Wilson, of Coatbridge ; 

Mr. W. Mackenzie, of Dunfermline; and Mr. 8. Stewart, of 
Greenock. 
Auditor—Mr. D. Bruce Peebles, of Edinburgh. 
It was also determined to hold the next meeting in Dundee. 


The SEoretary was then called upon to read the following report, 
dated the 7th inst., of the Research and Investigation Committee :—- 
REGENERATOR FURNACES FOR RETORT-SETTINGS. 

The interim report (1883) of the Research and Investigation 
Sub-Committee on Regenerator Furnaces for Retort-Settings is 
published on p. 41 of the Annual Report for 1883 ;* and the follow- 
ing is the result of further investigation (1884) in reference to 
gas-works in Scotland. 

Siemens’s regenerative system of heating retorts is in successful 
operation at the Dalmarnock (826 retorts) and the Dawsholm 
station (832 retorts) of the Glasgow Corporation; and also at the 
works of the Edinburgh and Leith Gas Company, where 72 retorts 
are working on this system. It is being adopted by the Dundee 
Gas Commissioners on 80 retorts; and by the Kirkcaldy Gas Com- 
pany (40 retorts) and Kilmarnock Gas Corporation (24 retorts). 

The Klénne system is being introduced at the Greenock Corpo- 
ration Gas- Works on 82 retorts. 

As examples of the application of the Siemens system, Dal- 
marnock, Dawsholm, and Leith may be taken. 

The information given in the interim report (q. v.) as to the cost 
of erection and working applies to the two former works; and it 
need only be added that the experience of another year’s working 
fully confirms what was therein stated as to the advantages of the 
system. 

The following particulars regarding the system at Leith will be 
of interest :— 

‘The Company had occasion last year to reconstruct and enlarge 
a small retort-house, in which there was a single bench of 6 ovens, 
having 5 retorts each, or 30 retorts in all. This house had coke 
vaults under the floor; and, as the work in any case involved 
going below the level of the vaults for new foundations, advantage 
was taken of the opportunity afforded of testing the value of the 


* See Journa, Vol. XLII., p. 228, 
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Siemens arrangement at a moderate outlay. In the case of these 
works, therefore, the extra cost between what had to be incurred 
in any case was for the producers and regenerators only. The 
new retort-bench is a single one, consisting of 9 ovens with 
8 retorts each, or 72 retorts in all; each oven having a dwarf 
= of wrought iron passing through the roof of the retort- 
louse. 

“There is an ascent of 3 feet from the level of the yard to the 
floor of the retort-house, and a descent of 44 feet from the yard to 
the floor of the subway. The head-room below is 6 ft.’ 4 in.; and 
although, from the space available behind the producers being 
limited (11 ft. 6 in.), the heat’radiated from them is more felt than 
would be the case with a wider subway, it is not such as to cause 
discomfort to the workmen, the ventilation provided being such as 
to carry off all offensive fumes and gases. The work to be done 
below is very little, and occupies only a few minutes at a time. 

“The retorts are worked on three-hour charges ; and the quan- 
tity of coal charged into the 8 retorts is, on an average, about 
18ewt. The yield per mouthpiece is from 9300 to 9400 cubic feet 
of gas per 24 hours; the quantity per ton of coal being about 
10,400 cubic feet. The proportion of fuel required to obtain these 
results is about 373 per cent. of the coke produced, as against 60 
per cent. with the ordinary furnaces; the heats being easily main- 
tained at a high uniform level, which it was impossible to ensure 
continuously with ordinary furnaces. The work with this setting 
is sensibly lighter for the men, and must result in a saving in the 
cost of labour. 

‘‘As regards the other advantages claimed, the experience here 
has not been long enough to speak to them; but it is quite obvious 
that the durability of the setting must be considerably increased. 
The extra cost of the bench, consisting of the producers and regene- 
rators, was as follows :— 


Each producer complete, with proportion of steam 











tubing, valves, &c., cost - £2216 8 
Each regenerator complete cost 2710 3 
Together - £50 6 6 

Or, per mouthpiece (say) . . £6 65 10 


This sum includes royalty and all incidental expenses. 

“The advantages derived from the regenerative system are, first, 
the saving of coke, which in the course of a year’s working would 
amount per mouthpiece to-37 tons. The value of this saving at 
the current price obtained for coke at Leith (5s. 6d.) is £10 8s. 64d., 
which would recoup our extra cost in about seven months. As 
the coal used per mouthpiece per annum is about 328 tons, the 
saving of coke represents 74d. per ton of coal carbonized. 

‘‘ Where there is little demand for coke, an equivalent saving 
could be obtained, as the reduced quantity of coke required to heat 
the retorts would permit of the extended use of cannels having a 
coke of little or no value; and these can be bought at a price of 
from 2s. 6d. to 3s. per ton, at least, below coals giving .a similar 
result as to gas, but having a workable coke. As before mentioned, 
our experience has been too short to give any results as to the 
saving from the increased durability of the ovens and retorts, 
although, from the steady, even heat maintained, this must plainly 
be considerable ; also from there being no wear and tear of furnace- 
bars, frames, doors, &e. 

‘* The saving in labour has already been adverted to. The yield 
of gas per mouthpiece does not appreciably exceed that of a similar 
retort in ordinary settings where a good heat is maintained, 
although there must be some advantage gained by the heats not 
being pulled down, as when ordinary furnaces are cleaned. The 
setting, however, permits of one retort more per oven; so that the 
make of gas per oven is increased by about 14 per cent. 

** Altogether, the advantages are so considerable that there can be 
little doubt of the adoption of this or similar regenerative heating 
of retorts in all large works; and there seems no reason why 
means should not be found to adapt it advantageously to small 
works also.”’ 


A discussion followed the reading of the above; and it (together 
with a full report of the subsequent proceedings) will appear in due 
course. In connection with the report, an interesting model was 
exhibited by Mr. J. M‘Crae of the regenerator furnaces now being 
erected in Dundee. On the motion of Mr. M‘Puerson, a vote of 
thanks was passed to the Committee for their report; and the 
question was referred back to them for further consideration. 


The reading of the papers was then proceeded with ; the various 
communications being taken in the following order :— 

** Purifier Arrangements,” by Mr. J. M‘Gilchrist, of Dumbarton. 

“Notes on Difficulties experienced in Purification,’ by Mr. A. 

M‘Pherson, of Kirkcaldy. 
** Notes on Water Gas,” by Mr. R. M. Sutherland, of Falkirk. 
‘Some Popular Delusions regarding Bunsen Burners,” by Mr. 
R. B. Main, of Glasgow. 

‘Sunday Labour in Gas-Works,’’ by Mr. A. Smith, of Aberdeen. 

It had been arranged for Dr. Wallace, F.R.S.E., of Glasgow, to 
deliver a lecture on ‘‘ Recent Improvements in Street Lighting by 
Gas;’’ but, owing to a pressing engagement in London, he was 
prevented from doing so. 

At the conclusion of the business, a vote of thanks was passed to 
Mr. Linton for his conduct in the chair; and Mr. Mackenzie, of 
Dunfermline (in the absence of the immediate Past-President, Mr. 
T. Whimster) gave the President’s medal to Mr. Linton. 


es 
as Secretary and Treasurer, was also passed, and suitably acknoy, 
ledged. 

The members and friends, to the number of about 80, later jn the 
afternoon, dined together at Maclean’s Hotel. Mr. Linton Occupied 
the chair; while Messrs. M‘Crae and J. Hislop were croupier, 
After the usual loyal and patriotic toasts had been honoured, \f, 
Linton, on behalf of the Association, performed the pleasing 
duty of presenting a testimonial to Mr. J. Allan, “for the greg 
services he has rendered to the Association when reporting th 
proceedings at the Annual General Meetings, as well as for hj, 
uniform courtesy.” The gift consisted of a handsome blac 
marble timepiece and (for Mrs. Allan) a tea and coffee servyigg, 
Mr. Allan, in a few well-chosen words, acknowledged the kindneg; 
and thoughtfulness he had always received from the members of 
the Association, and his great appreciation of the presentation noy 
made to him and his wife. Subsequently a long list of toasts was 
gone through, among the principal. of which were: ‘The North 
British Association of Gas Managers,’”’ proposed by Mr. A. Stewari, 
of Glasgow, and responded to by Mr. J. M‘Crae (the Presiden; 
Elect); ‘‘ Kindred Associations,” proposed by Mr. J. M‘Gilchrist, 
and responded to by Mr. J. Somerville; ‘‘ The Gas Industry,” pro. 
posed by Mr. J. Hislop, and responded to by Mr. 8. Dalziel; “ Th 
Strangers,” proposed by Mr. W. Foulis, and responded to by Mr. J, 
Head; and ‘The Coal Industry,” proposed by Mr. R. Mitchel, 
of Edinburgh, and responded to by Mr. Henry Aitken. 


In the evening opportunity was afforded for any members who 
desired to visit the Edison and Swan United Electric Lighting 
Company’s premises in West George Street, Glasgow, wher 
various systems of electric lighting were shown in operation. 

On Friday morning, early, a party of members met Mr. Foulis 
and Mr. Terrace at the Dawsholm Gas-Works, and were shown 
the Siemens regenerative furnaces for heating the retorts, both in 
course of construction and in operation. 

Train was afterwards taken for an excursion to the Holy Loch, 
by steamer from Craigendoran Pier. On landing at Ardenadam, 
luncheon was served at the Hotel, and afterwards waggonettes 
conveyed the party, which included a goodly number of ladies, to 
the celebrated Benmore Grounds and Picture Gallery. The drive 
back to Ardenadam, then to Kirn Pier, and the steamboat and 
train journey, completed the day’s excursion. 

The weather was particularly fine all day, and a most enjoyable 
outing was the result; the arrangements being admirably carried 
out by Mr. M‘Gilchrist. 





THE HISTORY OF PHOTOMETRY. 

The following abstract of the report of the Scientific Commission 
at the Munich Electrical Exhibition has been published, giving a 
history of photometry, more especially from the electrician’s point 
of view :— 


Photometry is a subject which has developed with the electric 
light. Formerly it did not appear to offer any great difficulties; 
and it has consequently been treated somewhat superficially in our 
text-books of science. For the electrician, photometry has a two- 
fold importance. The function of the photometer is, firstly, to 
show what quantity of light a certain lamp supplies, so that its 
economy may be judged ; and, secondly, to demonstrate the rela- 
tions between the light produced and the other forces at work ina 
given system of machines and lamps. It was only when this latter 
point became better understood that photometers began to engage 
the attention of the electrician. 

The first photometric tests referred to in text-books of science 
generally are those of Fizeau and Foucault, of 1843. It must, 
however, be borne in mind, that what these eminent French 
scientists originally measured is not that which really interests us 
at present in such experiments. The decomposition of an iodine 
and silver combination, by means of light from various sources, 
indicated the chemical intensity of the rays, but not the optical 
intensity. The surprisingly low chemical intensity of the lime light 
caused MM. Fizeau and Foucault to repeat their experiments, in 
order to determine the optical energy; and the agreement of the 
new and old figures suggested to them that, for white light, the 
two determinations might practically be replaced by the one which 
is more convenient—i.e., the chemical test. It is evident, however, 
and needs no further support in these days, when we photograph 
the invisible ultra-violet spectrum, that chemical tests cannot be 
relied upon, and that photometers like Beequerel’s electro-chemical 
actinometer, or Siemens’s selenphotometer, cannot measure the 
illuminating power of a source of light, however perfect and 
ingenious they may be in other respects. We have still to depend 
upon the physiological action of the light-rays upon the retina of 
our eye, untrustworthy as this may be, since different observers 
are not equally sensitive to the same degree, and even the same 
observer is not so at all times. 

The photometrical researches of Herr Th. W. Casselmann, of 
Marburg, are of interest for the electrician, because they included 
the electric light, because they were prior to those of Fizeau and 
Foucault, and because in them there was first introduced Bunsen’s 
photometer, in favour of which Casselmann decided against 
Ritchie and Rumford. : 

No accurate tests appear to have taken place after this before 
1855, when MM. Lacassagne and Thiers tried their electric lamps 
at Lyons. M. Edmond Becquerel reported on these trials to the 
Société d’Encouragement of Paris; and this report led to a contest 
between the interested parties, as Becquerel estimated the intensity 
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candles. This contest was of importance, because the real point 
was the question of expense. Scarcely any tests of real scientific 
ue were, however, undertaken before the Alliance magneto- 
machines in France, and those of Mr. Holmes and others 
land, attracted attention. Then difficulties cropped up 
ere; and the main problem has not been solved up to the 
resent day. Neither the French ‘ bec ’’ Carcel, nor the English 
standard candle, nor the German candle, can be considered as 
normal, as they are all variable. This is strikingly evidenced by 
the fact that the ratios between the different standards, as stated 
in handbooks, do not agree. Many proposals have been made. 
M. Riidorff and Mr. Methven suggested that the middle part 
of a flame, as more steady than the flickering top and the lower 
zones, ought to be observed ; Mr. Vernon Harcourt and others pro- 
osed to burn mixtures of air and normal gases ; and the former 
entleman exhibited a neat normal lamp (of about 3-candle power) 
at the Southport meeting of the British Association. But these 
devices were mostly too delicate and complicated, and M. Louis 
Schwendler, one of the many electricians whose deaths we have 
lately had to lament, perhaps made the most practical suggestion 
in once more drawing attention to Mr. J. W. Draper’s idea 
of using a fine platinum wire, heated by a constant current. 
Schwendler’s units are sheet platinum horseshoes of 0°017 milli- 
metre thick; but these, again, are open to objections, as we shall 
nd. 
' If we return to our historical abstract, we find M. Tresca, in 1876, 
experimenting with a Foucault photometer—a modification of 
Rumford’s instrument, which is largely employed in France. It 
comprises a milk glass dise, whose two halves are illuminated by 
the lamp te be examined and the standard candle respectively. 
M. Tresca experienced difficulty from the different colours of the 
lights, and interposed tinted glasses before them. Very instructive 
were the tests at the South Foreland lighthouses, conducted by 
Messrs. Tyndall and Douglass, and fully described in the Trinity 
House Report for the year 1876-7. The electric lights were com- 
pared to a powerful colza-oil lamp, kept as nearly as possible con- 
stant at 722 standard candles. The comparison was effected by a 
Bunsen photometer ; the colza lamp being again controlled with 
the help of a Sugg photometer. As the are itself emits very little 
light while the greater part comes from the negative carbon, and a 
smaller amount from the positive, the necessity arose of taking, 
even with the two carbons vertically one above the other, observa- 
tions in various horizontal planes. M. Allard has further pointed 
out that even the various points of the vertical plane of the normal 
candle do not receive equal quantities of light. The report on his 
very extensive tests at the French lighthouses to the French Ministry 
(“ Mémoire sur les Phares Electriques”), published in Paris in 
the year 1881, forms a very valuable contribution to the literature 
of photometry. M. Fontaine’s observations on the Gramme 
machines and Serrin lamps, described in his ‘‘ Eclairage Elec- 
trique,”’ 2nd edition (1879), also deserve mention for their com- 
pleteness. Both MM. Allard and Fontaine used Foucault’s 
photometer ; and they suggested ways to arrive at mean values 
with very unsteady lamps. These proposals are, however, hardly 
of practical weight; nor could M. Allard’s idea of verifying his 
figures, with the help of Crookes’s radiometer, contribute much 
to their corroboration, as this comes scarcely within the functions 
of a radiometer. Foucault’s photometer was likewise employed 
when MM. Sautter, Lemonnier, and Co., of Paris, were testing 
their photo-electric apparatus for military operations; the lamps 
being supplied with Colonel Mangin’s aplanatic reflector. Green 
glasses were also, in this case, interposed to equalize the colours. 

A similar arrangement was adopted at Rouen in 1881, when (on 
behalf of the Société Industrielle) the systems of Jablochkoff, 
Gramme, and Siemens were subjected to. a series of comparative 
tests. Here, again, a Foucault photometer was used, together 
with the ordinary ‘‘ bec’’ Carcel, and the silvered-glass mirror to 
make the rays parallel. The loss from reflection was averaged at 
30 per cent. The observations were made at various distances ; 
and a determination was made of the radius of the horizontal 
plane which received the same quantity of light as a normal 
candle could supply at a distance of about 4 métres. This was a 
step in the right direction. The report—‘* Rapport Général sur 
l'Eclairage Electrique des Quais de Rouen,” 1881—shows curves 
drawn to indicate by their ordinates the light falling upon the 
horizontal plane. 

The Municipality of Paris have for some years instituted annual 
tests of the Jablochkoff candles in the Avenue de l’Opéra, which 
tests finally induced them to abandon the lamps. The Jablochkoff 
candles shed their maximum illumination, of course, in the plane 
perpendicular to the line drawn through both candles. The mini- 
mum in this line was found to be 0°57 of the maximum. The 
mean intensity, however—not the mean between the maximum 
and minimum—was equal to 0°9 of the maximum; as the intensity 
curve proved to be of the shape of a figure 8, and not an ellipsis. 
It also transpired that the air was less transparent to the red light 
of the Jablochkoff candles than to the gas rays. 

The well-known experiments at Chatham in 1879 and 1880 
ought to have been mentioned before this. The apparatus com- 
prised a Rumford photometer and an Argand burner of 40-candle 
power, with a Sugg regulator. Photographs were taken at the 
fame moment of the front and sides of the carbons; and the 
illuminated areas calculated from these photographs. The average 
illumination of a point was further derived from these calculations, 
under the questionable assumption that the light was evenly dis- 
tributed over the whole plane. 
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We have already spoken of the difficulty which was met with in 
comparing lights of different colours. The method of action of the 
ether vibrations, which excite our optic nerves and create the sen- 
sation of sight, is unknown to us; but we know that this function 
depends upon the wave-lengths of the rays. M. Purkinje has shown 
that two coloured planes which appear equally light at a certain 
distance, seem to lose their light in a different ratio if further 
removed fromthe eye. Two lights of different colour are, therefore, 
incommensurable. Mr. Dietrich has recently, with more perfect 
apparatus, repeated the tests by means of which T'raunhofer 
attempted to determine the illuminating power of the various parts 
of the spectrum, whose lines he so assiduously studied and noted, 
without in the least conceiving their character and importance. 
Fraunhofer had only an oil-lamp at his disposal; and, just as we 
should expect, he was wrong by about 9 per cent. with reference 
to the rays from the line D in the yellow (where the two lights were 
most homogeneous), but wrong by 60 per cent. when analyzing the 
rays from lines B, G, and H. Spectrophotometric observations, 
such as first proposed by Vierordt, Glan, and others, may be per- 
fected to a high degree of comparative accuracy. If we arrange 
the two spectra to be compared, above one another, and by vertical 
lines divide both into bands of one and the same tint, we may 
indeed achieve very exact measurements. But this can only be 
executed in the laboratory, and not in ordinary practice; while, 
after all, it yields only comparative values for the various colours. 

Tinted glasses have often been employed to produce rays of 
equal colour; but such interposition means loss. Captain Abney 
conceived the interesting idea of watching lights through a photo- 
graphically prepared glass plate with a scale of darker and darker 
bands, through the darkest of which even the sun was not visible. 
But in the dark the eye gets slowly capable of distinguishing 
details which were at first quite indiscernible. Further researches, 
therefore, convinced Captain Abney that the ratio between red and 
blue in the same electric lamp, varied very considerably as the 
speed of the generator increased; so that the red rays, which 
originally were half as strong as the blue ones, finally possessed 
only one-fourth of the intensity of the blue ones—both, of course, 
increasing in intensity with the quicker revolutions. Professors 
Ayrton‘and Perry followed Captain Abney in making two series of 
tests ; choosing, however, red and green lights, instead of red and 
blue. The difficulty remains, however, how really to compare and 
reduce to unit measurements these two rows of figures. M.Crova 
(Comptes Rendus, XCIII., p. 512) went one step farther in this 
direction. He watched the two half-dises of a Foucault photo- 
meter by means of two Nicol prisms, with their main sections 
vertical to one another; and between the pivots he put a quartz 
plate 9 millimétres thick. If the two lamps are placed in their 
proper positions, both discs appear of a greenish-white tint; and 
they may then easily be adjusted until equal illumination is 
attained. The theory of this apparatus is too complicated to be 
discussed here. The main point is that the quartz is designed to 
produce two broad interference bands towards the ends of the 
spectra; in the middle parts the intensity of the rays varies, but 
there must be one line at which the rays pass through the pivots 
without becoming weakened. This maximum of illumination is 
now, by adjusting the second pivot, to be fixed at those rays whose 
comparison would yield the same result as that of the total 
intensities. The apparatus is ingenious; but, in seeking for the 
districts of equal illumination in the two spectra, it presumes that 
the spectro-photometer received equal amounts of light from both 
sources, and so anticipates the solution of the problem. 

The newer photometers of both M. Cornu and Professors Ayrton 
and Perry permit measurements of strong lights being taken in 
small rooms without the awkward necessity of removing powerful 
lamps to great distances to bring them into comparison with 
the standard candle. M. Cornu intercalates between the rays of 
both lights an achromatic lens, whose active aperture may be 
widened or lessened with a micrometer screw. He thus varies 
the quantity of light falling upon the photometer. Apparatus 
of this kind have often been thought of; the star photometers of 
Steinheil and Herschel being based upon the same principle. 
Messrs. Ayrton and Perry, in their dispersion photometer, use a 
concave lens to decrease the intensity of the rays. No loss of 
light was supposed to occur through absorption in this concave 
lens, if it were only thin enough. Herr Voller, of Hamburg, has, 
however, taken exception to this assumption, and pronounced the 
possibility of losses of 10 per cent.; and Messrs. Ayrton and Perry 
seem after to have silently admitted this source of error by intro- 
ducing a plane parallel glass plate between the screen and the 
standard candle, to weaken the intensity of the light standard. 
The losses through absorption in the air Professors Ayrton and 
Perry observed to be strongest for green light. MM. Bouquer and 
Allard have further investigated the phenomena of absorption in 
air. The coefficients vary greatly with the conditions of the air ; 
but they are sufficiently determined to show that in tests where 
the strong lamp is 50 métres distant from the screen, a loss of 
about 4 per cent. has to be taken into consideration. 

We have finally to speak of the labours of the third section of 
the Congress at Paris in 1881. The candle found practically no 
advocate; although Dr. Werner Siemens declared that a good 
candle need not vary by more than 5 per cent. MM. Tochikoleff 
and Béde stood up for Schwendler’s platinum unit; but M. Crova 
objected, because platinum had no constant molecular structure, 
and consequently no constant emissive power. Small differences 
of temperature would then further lead to inexact figures. M. 
Violle recommended the use, as a unit, of the quantity of light 
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radiated by 1 square centimétre of platinum at the melting point. 
MM. Werner Siemens and Cornu assented; but preferred silver. 
Sir William Siemens proposed an iridium wire under the influence 
of the unit of current. MM. Neujean and Flamache caused slight 
surprise by praising the magnesium and lime lights. 
anything better, the old ‘“‘ bec ’’ Carcel was finally left in office; 
although M. Dumas pronounced it too weak. The discussions on 


photometers were less warm. M. Bergé made the curious proposal . 


to remove the lamp until a white screen would no longer be visible 
through a solution of the sulphate of copper ammonia. The great 
problem of what to do with reference to the various colours also 
remained unsettled. M. Allard suggested the creation of a blink- 
ing effect, as then all colours would dissolve into one uniform grey ; 
and Dr. Gladstone proposed the employment of long distances 
across which the differences of colours would disappear. The pro- 
posal of M. Rousseau, that for each lamp the equation of the 
intensity curve J =f (a) should be calculated, was warmly supported 
and accepted.” 





THE HEAT OF COMBUSTION OF COAL. 

Last week (p. 151) we published a portion of a communication 
on this subject recently made by Chief Engineer Isherwood, of the 
United States Navy, to the Franklin Institute of Philadelphia ; 
reserving till to-day the account given of the most recent researches 
—viz., those by M. Vincotte, given in the proceedings of the 
Seventh Congress of the Engineers-in-Chief of the Associations of 
Proprietors of Steam Apparatus. 

M. Vincotte (as translated by Mr. Isherwood) says: After 
having victoriously passed through a short period of criticism, the 
experiments of Messrs. Scheurer-Kestner and Meunier-Dolfus 
reached the position of a classic; and their results were considered 
absolutely certain—they were no longer even discussed. Further, 
they bore so striking a character of exactness that their verification 
was judged by other experimenters to be useless. But to-day, on 
the contrary, the experimental station at Munich publishes results 
which contradict absolutely those of Messrs. Scheurer-Kestner and 
Meunier-Dolfus; and which I believe will interest the Congress. I 
am not, however, in possession of enough of the data of the experi- 
ments to enable me to pronounce a positive opinion on them. 

The station at Munich was established by the Bavarian Govern- 
ment for the determination of questions relating to heating, for 
which purpose a boiler was constructed of such design that it could 
serve as a calorimeter without ceasing to be comparable as a boiler 
with the boilers employed in factories. Operations were com- 
menced in 1879; and in that year the results were published of the 
first series of 76 experiments—all made during the first eight 
months. These experiments, in my opinion, ought to be considered 
as only preparatory for the work to be undertaken. In fact, the 
results of the experiments are very discordant; and they show that 
great accidental errors are possible with the Munich apparatus. 
Among them are 19 determinations of the calorific power of the 
same coal, so divergent that the extremes differ 6 per cent. from 
the mean. It is probable that the cause of these errors was dis- 
covered ; because in a second series of 166 experiments the different 
determinations for the same coal gave differences of only 1} to 2 
per cent. Nevertheless, I must add that in a vigorous criticism 
M. Luders, Professor in the School of Aix-la-Chapelle, points out 
that, in addition to the 166 experiments published, the second series 
contained 29 which were rejected without any reason being assigned ; 
and he believes they were omitted because their results differed too 
greatly from the mean. Be that as it may, I shall not here discuss 
the value of the methods employed, because I have been able to 
procure only a part of the publications by the station. 

The following table compares the calorific powers (in Fahrenheit 
units of heat) found by the! station at Munich, and by Messrs. 
Scheurer-Kestner and Meunier-Dolfus for the same qualities of coal. 
The figures of the latter gentleman are for the pure coal; and in 
order to allow the comparison, I have placed by their side the 
values calculated according to the law of Dulong and Petit :— 





Scheurer-Kestner and 
Meunier-Dolfus. 


| 
Station at Munich. 
| 


Name of Coal. Calculated | 


Calculated 





Observed. | according to| Observed. according to 
Dulong. Dulong. 
Dutweiler . 14041°8 14288°4 | 15703°2 14349°6 
Heinitz 13402°8 13647°6 15276°6 13714°2 
Friedrichsthal 12684°6 | 12742°2 | 15222°6 13329°0 
Louisenthal | 1219-4 | 14787-0 | 13260°6 


10940°4 | 


The results obtained at the Munich station were fiercely attacked, 
and they were declared false because they were not in accord with 
those obtained by Messrs. Scheurer-Kestner and Meunier-Dolfus. 
The Munich station, before these criticisms were made, understood 
that their first experiments ought to be tested by comparative ones; 
and they recommenced the determination of the calorific powers of 
the same coals—requesting M. Stohman, Professor at the University 
of Leipzig, to make at the same time calorimetrical experiments by 
the ordinary method. 

The results, given in the following table, vary but little, especially 
if there be taken into consideration the difficulty of obtaining a 





* Since the date of the report, the Paris Congress have decided that the 
standard of light shall be the square centimetre of melted platinum. 


For want of 





small sample for the calorimetrical trials, having the same com, 
position as the mean of the coal burnt in the boiler. 

M. Stohman, in summing up, says: “ You see, by our figures 
that we have found some values in accord with the law of Dulone 
and others greatly different ; and these last in both direction.” 
sometimes more, and sometimes less. We have never found values 
as high as those of M. Scheurer-Kestner.”” These figures suffice t 
show that if the experiments of Messrs. Scheurer-Kestner gnj 
Meunier-Dolfus are exact, those of the Munich station cannot be 
In this connection, I ought to remark that the greatness of the 
errors necessary to be supposed astonishes me much ; but in th, 
absence of sufficient detaile I cannot imagine how they could hay, 
been made. 


“ce 
Calorific Power of the Coal in Fahrenheit 
| Units of Heat (Ash inclusive), 


—. 











Name of Coal. | Differences 
ta Munich Suu 
Stohman. | Station. | ~ «| > 
Absolute, | Per Cent, 
| — ee _) 
Dutweiler . 13852°8 | 13674°4 | —178-4 | ~j-3 
St.Ingbert . . . . | 1877-2 | 13721-4 | — 55°8 | —o4 
Mittelbexbach No. III... 12956°4 | 12690°0 | —266°4 | -99 
Louisenthal 12384°0 | 11970°0 | — 414:0 | —33 
Friedrichsthal - | 12879°0 12600°0 | —279°0 | -—94 
Thurn and Taxis - «+ | 12600°0 | 12297°6 | — 302°4 | -35 
Gehenkinchen (gas-making ) ‘ , 
ie eee | 198020 | 13562-8 | 4280-8 | +29 
Gehenkinchen (locomotive )} | ait 
a ee | | 14009-4 | 14475-6 | 4+876-2 | +41°5 
Upper Silesia, Konigsgrube, ) ‘ ' a ” . 
etic. . x lege 12844°8 12648°6 | —196°2 | -15 
| 





It appears evident to me at first sight that the Munich apparatus 
should furnish results more closely concurrent than 12 per cent. 
Well-made experiments on ordinary boilers come closer than this, 
It seems to me that, once familiar with the method of experiment. 
ing, figures should be obtained not diverging more than 1 or 2 per 
cent. I have not, however, any reason for rejecting the figures of 
the second series of experiments ; there is no case here of accidental 
errors. If the general result is erroneous, it must be due toa 
general error in common for all the experiments. In this connee- 
tion we encounter in the first place, the determinations of the 
constants which represent the cooling by radiation from the 
furnace, from the boilers, and from the calorimetrical apparatus. 
It seems to me very difficult to determine these constants exactly 
by the method of cooling during a given time; for the apparatus 
cannot then be under the conditions of the experiment. It appears 
to me, therefore, that these constants are strongly subject to in- 
exactness ; but, on the other hand, the probable error made under 
this head is not enough to explain the figures obtained. 

M. E. Cornut, the Engineer-in-Chief of the Association of the 
North of France, said in regard to the above enumerated experi- 
ments: I have had occasion to specially examine the calorimetrical 
investigations of Messrs. Scheurer-Kestner and Meunier-Dolfus; 
and, for my part, have the greatest confidence in the results 
obtained by these able experimenters. I will remark that, in a 
problem of this kind, the errors are in general of two perfectly 
distinct classes: (1) A sensibly constant error due to the imper- 
fection of the apparatus and of the methods employed. (2) Error 
of observation which, by its very nature, can reach (in one direction 
or the other) such or such an experiment. This second cause of 
error does not seem to me to have been in action from a comparison 
of the results of the calorimetrical powers obtained by the method 
of Messrs. Scheurer-Kestner and Meunier- Dolfus and those obtained 
by the German Laboratory at Munich. We perceive, in fact, that 
the case is one of a constant of from about 10 to 15 per cent. 
applying to all the results. Is there, then, an error of the first 
category in the experiments at Thann? I will remark that Messrs. 
Scheurer-Kestner and Meunier-Dolfus took the precaution to test 
their process by obtaining the calorific power of wood charcoal; 
and they found its value to be the same that had been previously 
ascertained by Messrs. Fabre and Silbermann. Have the experl- 
menters at Munich taken the same preéaution ? and, if they have, 
what figure did they find for the calorific power of wood charcoal? 
As our colleague, M. Vincotte, promises us for the next year more 
details on this subject, I will leave it for the present ; but I believe 
the experiments of Messrs. Scheurer-Kestner and Meunier-Dolfus 
to have been made with all possible guarantees for exactness, and 
in the most disinterested manner.” 


Tue Gas Suppiy or Exmourn.—It may be remembered that on several 
occasions lately negotiations have taken place between the Exmouth Local 
Board and the Gas Company relative to the purchase of the works of the 
latter. But owing to the Company’s limits extending beyond those of the 
Local Board, the Central Authority have refused to sanction the arrange 
ment ; and the matter has consequently fallen through. Whatever regret 
may have been experienced at the failure of the Local Authority to acquire 
the gas-works will, however, probably be dispelled by the announcement 
recently made by the Company to reduce the price of gas from 4s. 9d. 
to 4s. per 1000 cubic feet as from the 1st inst. The Company have been 
enabled to make this substantial reduction in price in consequence of the 
leakage having been brought down from 380 per cent. in 1881 to 8 per cent. 
last year, by the relaying of nearly the whole of their mains. 
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Correspondence, 


We are not responsible for the opinions expressed by Correspondents. 


THE WORK OF THE SMOKE ABATEMENT INSTITUTION. 

Sm,—Referring to the article, in last week’s issue of the Journat, 
commenting upon the recent meeting of this Institution at the Mansion 
House, I beg space to say that, in regard to its direct statements, it is 
singularly inaccurate. 

1. Mr. Hart never made the statement about the saving of £80,000 per 
annum attributed to him by your article. 

9. So far from this Institution having nothing to do with the tests 
made for the Jury of the late Crystal Palace Exhibition, as asserted, the 
fact is the tests were conducted by the Testing Engineer to this Insti- 
tution, Mr. D. K. Clark, by authority of the Council, who lent testing 
apparatus for the purpose. 

The Council have throughout taken the warmest interest in the 
matter, believing that the further investigation made at the South 
Metropolitan Gas-Works, under the supervision of Mr. G. Livesey and 
Mr. F. Livesey, would be very useful, and the reports of the Testing 
Engineer (Mr. Clark) and the Gas Jury would be a most valuable addi- 
tion to the report on the original series of tests made by the Smoke 
Abatement Committee, assisted by Mr. C. Hunt, Mr. C. Heisch, the late 
Mr. T. W. Keates, and Mr. R. Harris, in 1882. 

As an answer to persons who, from any motive, may endeavour to dis- 
parage individual supporters of the Institution or the movement, it is 
only necessary to point to the fact that the practical value of the organiza- 
tion is becoming more and more widely acknowledged on all hands; and 
not the least evidence in its favour is obtained from those who have 
found it has tended to benefit the gas industry, by bringing about 
improvements in apparatus and largely extending the use of gas and 


coke. , 
National Smoke Abatement Institution, E. Warre Wats, Secretary. 


Margaret Street, W., July 26, 1884. 


[Ready assertion seems to be a property of the official smoke abate- 
ment advocates. It is sufficient to point out, in reply to the first count 
of the above indictment, that the reminder re Mr. Ernest Hart’s blunder 
referred (as stated in the article) to the first meeting, held at the 
Mansion House, on Jan. 7, 1881—before Mr. E. White Wallis became 
publicly connected with the movement. Upon that occasion Mr. Hart 
certainly did make the statement in question, and was immediately 
corrected by the Right Hon. G. Shaw-Lefevre, who, as an ex-Admiralty 
official, knew more about the Navy consumption of fuel than did Mr. 
Hart. Upon the second count, we may suggest that the main question 
ina matter of this kind is, who pays for the tests? The fact that Mr. 
D, K. Clark, among his other titles, is dignified by the name of ‘ Testing 
Engineer to the Smoke Abatement Institution,” fails to prove that all 
work for which he is paid from other sourtes is to be credited to this 
organization. We do not complain that the Council have published the 
gist of Mr. Clark’s repoyt, but that they have inferentially exalted 
themselves in connection with it, and correspondingly passed over the 
part taken by the Gas Committee. It is unnecessary to reply to the 
flourish with which the letter concludes. This simply goes to show— 
what has never been denied—that the Institution have a very good 
opinion of themselves; but other people must be permitted to exercise 
similar liberty of judgment respecting the character of the public state- 
ments by which the professed cause of the Institution is sought to be 
maintained.—Ep. J. G. L.} 





MR. VALON ON GASEOUS FIRING. 


Sm,—-In thanking Mr. Valon for the information contained in his 
letter in the Journau for the 15th inst., I beg to remind him that he has 
omitted to give the lives of the materials used in his benches; such, for 
instance, as retorts, main and furnace arches, especially that part where 
the secondary air makes its entrance into the combustion chamber. If 
he will kindly give me this information, I shall deem it a great favour. 

So far as my experience goes, I cannot but admit that the usual kinds 
of generating and regenerating do not pay sufficiently to cover the first 
outlay of capital and the further very heavy expenses in wear and tear, 
especially as regards retorts. 

It is a well-known fact that a gas engineer in one of the first cities in 
France, who employs regenerating furnaces, is obliged to renew his 
retorts annually ; whilst some in other cities in the same country, to 
save themselves from increased wear and tear, are compelled to work 
their settings at the same temperatures as previously when the ordinary 
mode of firing was employed. 

Generally the new style of furnace is too large, and takes up too much 
room. What is required is a simple furnace that could be put into 
existing benches without all the expense of pulling down and remodel- 
ling ; always taking care to construct such furnace large enough for the 
efficient heating of nine retorts. Nine retorts are as easily to be heated, 
and with nearly the same amount of fuel, as seven. All who have 
employed settings of sevens instead of fives know the great difference in 
the fuel account. The same favourable results are to be obtained with 
settings of nines instead of sevens. This is one of the secrets of the low 
fuel account on the Continent, when regenerator or generator furnaces 
are employed. W. J. Jox 

Rome, July 23, 1884. oe ee 





Sprout Repucep Cusrces For Gas UsED For Cooki1nG, Heatine, Etc.— 
Mr. 2. Z. Livesey, Secretary of the Aldershot Gas and Water Company, 
Writes as follows :—I shall esteem it a favour if any of the readers of 
the Jouryan who are connected with companies which have adopted the 
above system, will kindly favour me with any information on the subject; 
stating the result of their experience as to whether it has proved advan- 
tageous, and any other particulars of interest, as the question is now 
under the consideration of my Board.” 





Register of Patents. 


CoNTROLLING THE SuppLty or SreamM, Gas, OR OTHER 'FLUIps.—Pocock, 
F, A., of Brixton, George, E., of Stockwell, and Cook, R., of Sheffield. 
No. 5815; Dec. 19, 1883. 

The object of this invention is to apply electricity for automatically 
controlling the supply of steam to the cylinders of engines, the supply of 


‘ water to turbines, the passage and pressure of water from elevated reser- 


voirs, or the flow and pressure of gas from gasholders, and for similar 
purposes. 

In order to carry out the patentees’ idea, advantage is taken of the 
variations of resistance to the passage of an electric current in a circuit in 
which one or more solenoids or electro-magnets are included, to operate a 
valve as is described in the specification of patent No. 1217, of 1867. 
modification is also described in which one or more relays or similar 
devices are employed for controlling by hand the resistance to the passage 
of the current through a local circuit in which one or more solenoids or 
electro-magnets are included. 

APPLICATIONS FOR LETTERS PATENT. 
_ 10,304.—Kipp, J., New Wandsworth, London, ‘‘ Improvements in obtain- 
ing light, and in apparatus connected therewith.” July 18. 
10,331.—MovuseE., V., Vilvorde, Belgium, “A new and economical gas- 
stove.” July 19. 

10,379.—TuorsurRN, W., Liverpool, “ Improvements in taps or cocks for 
controlling the passage of gas or liquids.” July 21. 

10,430.—RicHarpDs, G., Dewsbury, ‘Improved atmospheric gas- 
burner.” July 22. 

10,448.—Marn, R., Ardeer, and GaLprarrn, W., Glengarnock, “ Improve- 
ments in the process of obtaining ammonia or like products from the gases 
evolved from blast-furnaces, or from the gases produced from the destruc- 
tive distillation of coal, shale, or other carbonaceous substances, and in the 
means employed therefor.” July 22. 

10,482.—Hanson, J., Bingley, ‘‘ Improvements in apparatus for purifying 
coal gas.” July 23. 

; gfe W., Loughborough, “Improvements in water-meters.” 
uly 23. 

_ 10,560.—Sremens, F., Queen Anne’s Gate, Westminster, “ Improvements 

in gas-lamps.” July 24. 


PATENT WHICH HAS PASSED THE GREAT SEAL. 





1884. 
3886.—WaLKkER, F. A., Milton-next-Gravesend, “ An apparatus for puri- 
fying and clarifying coal gas.” Feb. 25. 


egal Intelligence. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
E1cuts Day.—Fripay, Jury 18. 
(Before Justice Norrn.) 
SUGG AND CO, UV, BRAY AND CO, 

The following evidence was given for the defendants :— 

Mr. J. Imray, examined by Mr. W. Barser, said he had been for 17 
years carrying on business as a consulting engineer and patent agent, and 
previously as a manufacturing engineer. He had been for several years 
employed as Gas Engineer at the Houses of Parliament, and was well ac- 
quainted with the theory and practice of gas lighting. He had examined 
and compared Mr. Bray’s specifications of April and August, 1879, and 
Mr. Sugg’s of December, 1879, and January and April, 1880, and Sugg and 
Pearson’s of March, 1881. Mr. Bray, in the first part of his invention, 
described and claimed the creation of a column of air, other than that 
required for the purposes of combustion and ventilation, to flow vertically 
through the centre of the lantern. He was not aware that this had ever 
been produced in that way before. An ordinary flame might burn in a 
still atmosphere ; but it would be liable to fluctuation and wavering from 
the slightest disturbance of the air. If a gentle current could always be 
provided, passing in one direction, it would steady the flame very much. 
There was no difficulty in construing the words of the specification, 
“ other than was required for purposes of combustion and ventilation.” 
What the patentee meant was to maintain the flame in a steady upward 
direction by means of the current. The effect might be described by the 
contrast between a drooping flag and a flag floating in the breeze. 
Steadying the flame by an upward current from below would increase 
its brilliancy. He did not think a better expression than “column of air” 
could be used, as the atmospheric column was commonly spoken of; and 
any body of fluid in a vertical line was always so described. An ascending 
current would, no doubt, draw into it a certain portion of the surrounding 
atmosphere in the lamp ; but it would still be a column tolerably uniform 
throughout its extent, though with eddies at its edges. This was merely 
an arrangement by which the vis motrix was controlled, because an upward 
flow of air was produced in every lamp by the combustion and consequent 
rarefaction of the air by heat. Prior to Mr. Bray’s patent, he had not 
known large glass cylinders to be placed round the burners in street lamps. 
The size of the cylinder would vary both in height and diameter according 
to the size of the burners. In Mr. Bray’s first modification the air inlet 
was at the bottom. When the burners were lighted the body of air around 
them would become lighter than the surrounding atmosphere, and would 
float up like corks in water from the pressure of the colder air coming in. 
The external air would find its way in through the bottom ventilator, 
through the bed of tubes, would be diffused through the wire gauze or 
plate, and would then ascend to the flame; and the heated air would then 
pass out at the top. If he had to close the bottom inlet, and obtain his 
inflow at the top (as the air must descend), he would make openings in the 
lower cone, either by perforating it, or lifting it up to allow air to reach 
the flame. If he were going to make a lamp according to the second 
modification, he would remove the lower apparatus altogether, and close 
the bottom of the lamp; but the lamp could be made to work either 
with or without it. The air flowing in at the top of the lamp would 
find its way past the baffling-rings, both above and below them, pass 
through the perforated inner cylinder, descend past the brackets sup- 
porting the cone, pass outside the cone, and find its way down 
approximately near the sides of the — to the bottom. Probably a 
little would, on its way, eddy into the middle stream. In fact, air never 
flowed without eddying. If the cone were slightly raised, the air coming 
down would go to the bottom, being heavier, and rise up to the central 
moving column in the same way as if the cone were perforated. Of course 
there was no such thing as suction in the matter; the pressure of the 
denser cold air coming in to replace that rarefied and passing away causing 
the current. There was no trace of physical separation in Mr. Bray's 
lamp between the top inlet and the outlet for the products of combustion. 
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Very little risk existed of their mingling, because the inflowing cold air 
would be so much denser than that coming from the flames; but no two 
adjacent currents of air could exist without a little eddying. Substan- 
tially, of course, the body of air entering at the inlet would pass down into 
the lamp. The supply of air required to be provided for would be in pro- 

ortion to the size of the burners; and if he found it was not sufficient, 

e would vary the proportions of the holes until he had enough. If sufficient 

air could not be obtained through the yerforations opposite the bafiling- 
ring, it would at once occur to him, as a practical man (or to anyone else, 
he should think), to perforate the bottom plate between the inner and the 
outer cylinder. An intelligent mechanic reading the specification would 
know that he must get the air in; and he would naturally provide for it in 
the best way he could. Mr. Sugg described the air as coming in through 
the top of the lantern, and passing down to the deflector, which would 
send the currents to the sides of the lamp; and the arrows in Mr. Sugg’s 
drawings, showing the directions of the currents of air, pointed exactly in 
the same direction as witness would put them in Mr. Bray’s drawing for 
showing the course of the air currents. The positions of the flames did not 
make any material difference, except that possibly the concentration of 
the arrows would be a little higher in the one case than in the other. The 
cold air would certainly find its way in by the lower openings in the ven- 
tilator (the hot air escaping at the upper ones), then pass down to the 
bottom of the lantern, there become concentrated, and then rise up to the 
flames. This, of course, conveyed to his mind the idea of a column of air 
going up through the centre of the lamp. In Mr. Sugg’s Birmingham 
lamp drawings, the arrows did not show exactly what was intended. It 
would appear from them that the air came in at the angle of the outer 
cone, which he thought was not intended. Several parts of the rival 
lamps were common to both. In both Mr. Sugg’s and Mr. Bray’s patented 
lamps there were fixed groups of flat-flame burners ; and above this there 
Was a cone conductor for carrying off the products of combustion 
and hot air, by leading them into the perforated top, where they 
escaped. Below these outlet openings in the perforated top were inlet 
openings for the fresh cold air tocomein, This air passed down between 
the crown of the lantern and the conical conductor outside the cone, and 
descended mostly to the bottom, where it entered into and around the con- 
ductor under the burners, and passed up alongside the flames. The 
cylinder would have the effect of guiding the column of air much more 
in an upward vertical direction than it would go without it. It would be 
better to put the burners always within the cylinder; but no doubt an 
effect would be obtained from placing some of them outside it; in other 
words, if a conducting-tube were to be used at all, he would prefer the 
whole of the burners to be enclosed within it. He did not think there 
was any advantage in having a physical separation between the outgoing 
and incoming air, because they sullielantly separated themselves. An 
intelligent mechanic would have no difficulty, according to Mr. Bray’s speci- 
fication, in making the cone large enough in proportion to the number 
of burners used; and he might carry it half way down the lantern if he 
liked, without affecting the action at all. Mr. Bray’s specification and 
drawings comprised a bed of tubes. He had not known them to be employed 
before for street-lighting purposes. In the drawings of two of Mr. Sugg's 
lanterns produced there was a combination of a bed of tubes with a per- 
forated plate or wire gauze for the same purpose—viz., instead of admitting 
the air in one or more currents of considerable velocity from the tubes, 
to allow it to pass in a great number of currents of moderate strength. As 
an engineer, he could not say that any useful purpose would be served by 
causing the air to be deflected sideways, if it was not intended for the 
purpose of checking, so that it should rise upwards again in the lamp more 
slowly. In Mr. Sugg’s Waterloo Road lantern, the air would enter with 
considerable velocity from the tubes; but as the current passed upwards 
through the perforations in the screen its velocity would diminish. But 
the currents thus divided would all tend upwards to the flames, and would 
approximately form a column of air about them. He certainly thought 
the current thus formed could fairly be described as a “column.” Mr. 
Suge’s arrangement was, in fact, substantially the same as Mr. Bray’s. It 
differed alittle in form and proportion, but not in principle or in its opera- 
tion. Mr. Bray claimed the placing of wings or projections directly under- 
neath the edges of the flame, to prevent them burning thick and smoky. 
This evidently meant, he thought, placing them close to the flame, and in 
the same vertical plane. He never before saw or heard of any such means 
being used for preventing the upward current reaching the base of the 
flame. He had ascertained by experiment that the wings would have the 
effect designed. Without them the flame from a burner would have thick 
edges ; while with them the edges became thinned and widened out. The 
tendency to produce thick smoky edges would not be greater in proportion 
in large flat-tlame burners than in small ones, though it would, no doubt, be 
greater in fact. Mr. Sugg claimed by his specification of April, 1880, that 
the use of the collar or flange on the steatite burner, near the level of the 
base of the flame, would prevent it becoming forked, and would keep it 
pear-shaped. Both wings and collar aimed at accomplishing precisely 
the same purpose. Mr. Sugg did nothing more than protect the base of 
the flame from the uprising current; the same object being effected in his 
case as in Mr. Bray’s by the interposition of a solid obstacle to the air. 
The burner itself was sufficiently wide to prevent the current reaching 
the flat sides of the flame ; and there was nothing which required protection 
beyond its side edges or outline. It would not have the effect of attract- 
ing or deflecting the flame down to the flange. What Mr. Sugg meant by 
this no doubt was that, without the flange, the sides of the flame would rise 
more sharply ; but the flange would certainly not have the effect of attract- 
ing the sides of the flame down to it. , 

Justice Norru thought, when Mr. Sugg spoke of protecting the base 
and sides of the flame, he did not mean that the flame would be deflected 
outwards, but inwards; the deflection outwards by the flange applying 
to the air. 

Examination continued: He would not have any difficulty in placing the 
wings on burners which were inclined or slightly sloped so as to effect 
their purpose. They were made wedge-shaped underneath, with sloping 
sides ; and consequently a vertical current of air striking them would be 
deflected outwards. He did not attribute any importance to the wings 
being cut away at their outer edges. This was done merely to lighten the 
metal; and as they could have little or no effect at this part they might 
be cut off. He considered the flange was a copy of the wings, and that it 
was intended to answer just the same purpose; and Mr. Sugg had, he 
thought, merely completed the circle to disguise the wings, which were 
still there, but not evident, as the circle was completed. No doubt before 
the date of Mr. Bray’s patents, arrangements were known of burners for 
superheating flames by placing them in proximity. The effect was 
undoubtedly pretty well known; and some people were acquainted with 
the principle which led to this effect. Witness was himself aware in 1843 
that, by contiguity, flames developed more light than could be obtained 
from them singly, so that they could not affect each other by their heat. 
One of Mr. Bray’s lights had a group of 12 double burners—an-arrange- 
ment which he had never seen before, either as regarded number or 
position. Another was formed of a group of 5 double burners; and this 
he had never seen before. It consisted of two fishtail burners, placed side 





by side, repeated five times. Mr. Bray’s arrangement would have the 
effect of increasing the brilliancy of the flames, which were parallel and 
very close to each other throughout the whole combination for the pur. 
pose of obtaining reciprocal heating. Prior to the electric light scare jy 
1879, no larger flat-flame burners had been in use for street lighting, ag 
far as he knew, than those burning up to about 7 cubic feet of gas per 
hour; and they were generally single-flame burners. The differencg 
between various burners produced and shown to him consisted only jy 
the enlargement of the interior chamber, and its arrangement in propor. 
tion to the size of the slit. If anything, the slit in Mr. Bray’s was deeper 
than in Mr. Sugg’s; and this was the only difference he could detect. Hy 
was not aware that, before Mr. Bray’s enlarged and improved burner was 
brought out, the slits had been widened and deepened. People generally, 
instead of increasing the size of the burners, ha obtained more light by 
multiplying their number. Looking at the two specifications, he woulj 
not say that Mr. Bray was an unreasonable man at all in stating that 
Mr. Sugg’s arrangements were infringements of his apparatus. On the 
contrary, he thought there was good reason for saying 80, considering 
what Mr. Sugg had done in producing in his lamps an up-flowing verticaj 
current of air, and employing the bed of tubes at the bottom. He had also 
not the slightest doubt himself that Mr. Sugg’s flange was an infringe. 
ment of Mr. Bray’s wings. His answers were given on the assumption 
that the latter gentleman’s patents were valid. Mr. Bray had consulted 
him on the subject of his patents for several years. 

Cross-examined by Mr. WessTER: He had had considerable experience 
in these matters as a patent agent, and had repeatedly, in giving evidence 
regarding such claims as Mr. Bray’s, pointed out the existing state of 
knowledge at the time for the purpose of putting a fair construction on 
such claims. It was, of course, necessary to know the existing state of 
knowledge at the date of a patent, in considering its validity. Could not 
say exactly how long ago it was when he was first consulted by Mr. Bray 
with regard to Mr. Sugg’s alleged column of air being an infringement, but 
it was some yearssince. No lantern was shown to him at first; but he saw 
sketches. It was not so long ago as five, six, or seven years. Mr. Bray had for 
some years been in the habit of coming to him and showing him sketches; 
and he could not specify any particular instance. He remembered a rough 
sketch being made by Mr. Bray on a piece of paper in his presence; but 
he could not produce it. He believed it was torn up at the time. He did 
not know which lamp it was a sketch of. Was not at the moment able to 
fix the date of the interview, orto state which combination it was that was 
shown inthe sketch. It was quite impossible for him to distinguish in his 
mind one particular occasion out of a great number on which he had been 
consulted _ Mr. Bray. The defendant also consulted him with regard to 
the bottom diffuser being aninfringement. This would be last year or the 
year before. He would not pledge his word that it was before August, 1883; 
but it was certainly prior to last Christmas. He was not told by Mr. Bray 
more than that Mr. Sugg was using this diffuser in some of his lamps; none 
in particular being mentioned. About three years ago he was first con’ 
sulted by Mr. Bray as to Mr. Sugg’s flange table-top burner being an 
infringement ; and he could fix this date because he remembered writing 
an opinion upon it. At that time he was shown the specification and one 
of the burners. In giving an opinion, he was, of course, aware that every- 
thing depended upon the information furnished on which it was based. 


Before the introduction of Mr. Bray’s large-sized burners the adaptation , 


of length and breadth of slit to size of burner and quality of gas was not 
known as far as he was aware. With regard to Mr. Bray’s large improved 
burner, he could not point out any specification of Mr. Bray’s in which 
adaptation of the depth and breadth of slit to size, and also to quality of 
gas, was referred to. He was aware that Mr. Sugg’s steatite burners had 
slits of various sizes made in them, according to the quality of the gas to 
be consumed. He had heard Mr. Sugg state in evidence that the question 
had been threshed out long ago by MM. Audouin and Bérard. Witness 
had not read their pamphlet. He knew that Mr. Sugg had been working 
for the improvement of gas lighting apparatus for the last 25 years. Up 
to 1878 or 1879 burners were usually of small size; and the proportions of 
the slits were limited in consequence. He did not mean for a moment to 
question Mr. Sugg’s statements as to having experimented on the width 
and length of slits, within certain limits. No doubt large flat-flame 
burners consuming as much as 20 cubic feet of gas per hour were in use 
prior to 1878 in buildings, but not out of doors; but they were very unusual 
and were considered very wasteful. He supposed the only thing that 
limited their use in streets was the desire to burn as little gas as possible. 
Before the date named the average consumption of the usual burners 
in the streets was from 2% to 5 cubic feet per hour, though larger ones 
were used at crossings. In private establishments and shops, however, 
burners were employed consuming up to 20 cubic feet. An old form of 
large iron burner which was produced and handed to witness was in use 
from 1856. He had seen some of them—not many—nearly 30 years ago. 
Leoni’s adamas burners were perfectly well known in 1866; and they 
made rather a sensation, he remembered, at that time. Brénner’s burner, 
which had been in use opposite the “ Criterion” for ten years, he had 
himself employed for this period or more. It consumed about 12 cubic feet of 
gas per hour. Except by enlarging his burners, witness was not aware that 
Mr. Bray had ever said or written anything anywhere about increased 
width and depth of slit. It appeared to be the fact that, as far as dimen- 
sions of slit and diameter of pipe leading to it were concerned, Mr. Bray's 
burners were as nearly as possible the same as Mr. Sugg’s earlier ones of 
1872. In other specimens thgse of one maker were much thicker in body 
than those of the other; but the only material difference between them 
was the flange. He had heard Mr. Sugg swear that he had invented his 
circular saw for cutting slits of a special kind, as long ago as 1874; but 
these earlier burners could not be said to be the same thing in effect as 
Mr. Bray’s wing burners, because they had not nearly flange enough to do 
any good. They simply had the nipples of the burners slightly turned 
down. The diameter of the flange was a little less than that of the boss in 
Mr. Bray’s, which certainly differed also in respect of the distance of the 
wings from the slit. It would require invention to make the latter, because 
the inventor must have a reason for the change. If anybody could have 
known in 1878 that the so-called flange was intended to answer the purpose 
claimed for it, they might judge that if it were placed nearer the slit it 
might be made smaller; but if removed farther from it, the flange would 
have to be made larger. Mr. Bray sufficiently described in his claim that 
the wings would resist the tendency of the flames to produce thick, smoky 
edges; thus distinctly claiming that they would effect the object in view. 
Of course the wings were not actually part of the burner itself; but 
were attached to the burner-holder. He did not himself prepare Mr. 
Bray’s 1879 specifications, and was not his agent for either of the patents. 
As far as the specification went, the burners might be screwed into any 
holder with wings affixed, which would fit them. He had never himself, 
before the date of these patents, experimented on the width and length © 

slits. Mr. Bray’s first modification had an inlet arrangement with lower 
cone and tubes; the other arrangement being without the cone and con- 
ductor. Means were arranged in his lantern for causing the column of aif 
he described ; and these means might be perfectly efficacious for causing 
the additional column of air for controlling the flames—beyond the at 
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required for combustion and ventilation, whether an Argand or a cluster 
f flat-flame burners were used. This would depend upon how the 
“argands were arranged. It was quite possible the arrangement might 
“ ed for Argands; but though there would be no difficulty in 


dapt ; - F 
oe te additional column of air with them, it would not be of 
ee use Where they were used. With regard to the second modifica- 
tion, he would suggest raising or perforating the cone; but there 


were no directions given in Bray’s 8 ecification for either being done. 
With the inlet at the bottom, it would certainly be contrary to the speci- 
fication to make perforations. The bottom inlet comprised a perforated 
cylinder, a bed of tubes, a conductor, a chimney, and a perforated plate 
above; and at the top there were inner and outer cylinders (the latter 
with openings at top and bottom) and baffling-rings. Taken separately, 
every one of the parts of these combinations was old, though he was not 
aware that he had seen exactly the same kind of bed of tubes in use. The 
differentia between the two arrangements would be holes in the plate in 
the one case, as against a cluster of tubes in the other. His theory 
was not that, whenever there were holes at the top and bottom, more air 
was made to enter the lamp than was necessary for combustion and 
ventilation. It depended entirely on the size of the holes in relation to 
the heating power. No doubt, if a steady current from bottom to top 
could be obtained for controlling and directing the flames (without 
referring to the strength of the current), the other air currents would 
be less important. He did not represent that in Mr. Bray’s second modifi- 
cation, given the piercing of the holes or lifting of the cone, there would 
be produced a column of air as required ; but air “ other than was required 
for combustion and ventilation” would be procured, though in another 
form. Of course an additional quantity would not be obtained. Whatever 
quantity of air was caused to pass through a lamp by the heat of the 
flames for the purpose of ventilation, no more could be got into the lamp 
than would be drawn in by the heat of the flame. No absolutely addi- 
tional quantity of air, therefore, passed into the lamp; but whatever there 
was, Was directed in the form of a vertical column. 

Justice NortH remarked that he could not see any provision what- 
ever in Mr. Bray’s lamp for air to get in except by the operation of the 
heat of the flames. 

Cross-examination continued: In none of the lamps was the air, so to 
speak, pumped in. In every lamp, the incoming supply was entirely due 
to the replacing of the air rarefied and driven off by the heat. He did not 
think, therefore, that Mr. Bray got in any more air than was required in 
this sense. A small quantity of air might be enough for combustion and 
ventilation ; but it might be said that all the air that could possibly be got 
in might be applied for ventilation, and Mr. Bray so controlled the addi- 
tional air as to throw it into a column. Of course he had no means of 
getting more air into his lamp than anybody else; his claim was for the 
arrangement of the air in a column round the flames. When he stated, in 
his examination-in-chief, that a supply of air would be obtained in the 
second modification, for controlling and directing the flame, other than 
was required for the purposes described, he did not mean more in 
quantity. In the first modification a larger quantity might be obtained ; 
and if it could be obtained it was better to have it. But the question was 
how much air was actually required. He had found by experiment that 
in the second modification there was not the same quantity of air obtained 
asin the first. In the first, the top tubes were intended for outlets only ; 
and the specification, in fact, stated that the air passed out through them. 
In the second modification no arrangement was made for the division of 
the top apparatus into part inlet and part outlet; but this was not 
necessary, as it would be a case of natural selection. The heated air 
would, of course, rise to the top, while the cold would come in at the 
bottom. His understanding of Mr. Bray’s specification of April, 1879, was 
that it referred only to the use of naked flat-flames. It was limited to this 
because there could be no object in using Argands. Wherever openings 
large enough were provided, more air would be obtained in the lamp than 
was absolutely required for combustion and ventilation. 

: By the Court: This object might be obtained by altering the size of the 
urners. 

Cross-examination continued: There were no precise directions given 
for this in the specification. Mr. Bray’s burners were not employed in 
the Lambeth, Dublin, Bristol, or Greenock lamps of Mr. Sugg. In the 
specification there was no claim for the bottom diffuser as distinguished 
from the general combination. In Mr. Sugg’s Beckton lamp of 1875, 
special provision was made for side access, to allow air to pass in for 
the purpose of keeping the glass cool; and the earlier lamps mentioned had 
either beds of tubes or their equivalent. [The cross-examination now 
proceeded upon the details of the drawings of Mr. Sugg’s various lamps, 
some being anterior to the dates of the patents, to show that they con- 
tained parts equivalent to those corresponding to them in Bray’s patent. } 
Witness did not suggest that the cone conductor was, in itself, new. If 
there was any point in some of the burners being fixed outside as well as 
inside the cylinder, Mr. Bray’s specification did not contemplate placing 
them outside. This was a perfectly well-known principle. He was well 
acquainted with Mr. Wigham’s lighthouse burners for both gas and oil, 
and admitted the accuracy of a drawing produced of Mr. Wigham’s earlier 
light placed in the Victoria Clock Tower, at Westminster. This lamp had 
a cluster of flat-flame burners, with a slightly conical cylinder round them 
for conducting the air up between the burners. The essential part of this 
lamp was the chimney reaching just above the tops of the flames. The 
conductor was of metal. But the chimney was not placed there for the 
same purpose as the cone conductor ; its object was to create a powerful 
draught to the flames—not to create an ascending current, but to get suffi- 
cient air to supply the oxygen necessary for combustion. The operation 
of the apparatus was, no doubt, to draw up air through the flames from 
the bottom ; but a great deal more air was drawn in at the sides. Placing 
cylinders round burners was an old idea; it was part of Mr. Wigham’s 
atent of 1865. If Mr. Bray was not entitled to build up his claim by the 
elp of his second modification, then Mr. Sugg’s lamp (according to the 
drawings produced) was not an infringement of his patent at all. 

Mr. WexsTER explained to the Court that the plaintiff contended that 
Mr. Bray’s second modification was not claimed or described by him in 
poe suggested, and had been invented and alleged now to support his 


Cross-examination continued: He had never seen a Bray lamp made 
according to the second modification—with holes perforated in the cone; 
but had heard of its being erected. Being asked where, witness said 
it had been tried experimentally on the previous day. He did not 
know of its ever having been put up or tried down to about six months 
since. Except for the substitution of three flat-flame burners for an 
Argand, there was no difference between Mr. Sugg’s two lamps pro- 
uced. He would not say whether Mr. Bray’s patent would prevent 
Mr. Sugg taking his three flat-flame burners out of one of his lamps, 
and putting them in another. If it did not require invention, it required 
experiment and research, to take the Argand out of one lamp, and 
Substitute three flat-flame burners from another, because the con- 
ditions would be so different. The Argand’s cape illuminating power 
ina lantern, and its greater steadiness, were the only reasons for prefer- 





ring it to the flat-flame burner; but for these reasons it was far easier to 
make a lantern for an Argand than for flat-flame burners. Combinations 
of flat-flame burners were in use long before Mr. Bray’s patent. It was 
not Mr. Sugg’s arrangement that made the use of the Argand possible. 
He could speak to this because he knew all about it. There were a few 
Argands in use before Mr. Sugg’s; and he remembered seeing, round the 
Houses of Parliament, some out in the open air. The “Lambeth” lamp 
had a group rather than a bed of tubes. No doubt Mr. Bray meant the 
openings to be placed together as closely as possible. The more openings 
there were for a stated quantity of air, the on velocity each of the cur- 
rents passing through them would have; and Mr. Sugg’s object was to 
diffuse the air so that there should not be a great current in one place, but 
a general diffusion over a large surface. The draught into the lantern 
depended upon the pressure of the superincumbent column of air; and 
given this pressure, the effect of increasing the number of the tubes, or 
cutting out the intervening metal as described in the specification, would 
be not to let more air in, but to diffuse it. The heat given out by the 
burners would put in motion a certain amount of air. 

By the Court: The quantity of air coming in would be regulated by that 
going out. 

Cross-examination resumed: Given a tube 1 inch in diameter under a 
flame, no more air would come in through a large number of small 
openings in the aggregate 4 inches in diameter. Given a flame of a 
certain height, more air would be obtained if the spaces for it to enter by 
were proportionately increased. With a certain heat, and enough air for 
the flame coming in through a definite area, no more air would be obtained, 
however much this area were increased. He had not experimented to 
ascertain whether Mr. Bray’s openings were regulated in this respect ; and 
there were no directions about it in his patent. One of Mr. Sugg’s lamps 
was an infringement of Mr. Bray’s first modification, though there were 
no rings or cylinders, no cone, and no air-collector; but there were sub- 
stantially the same means used at the bottom—viz., the vertical tubes in 
combination with the wire gauze for the inlet of air. There was not 
much difference in the placing of the wire gauze to baffle the current, 
below or above the bed of tubes, though it was better when placed above. 
Its use at the bottom of lamps for letting in air was an old plan. He 
would not say that placing the gauze over’the tubes was an invention, but 
it required experiment and research. Of course Mr. Sugg was entitled to 
take the wire gauze from another of his own lamps, and put it above the 
apertures, if they were not like Mr. Bray’s pipes; but these apertures 
answered the same purpose, and, therefore, were practically the same 
thing. His impression was that Mr. Sugg took Mr. Bray’s wings, but 
designedly made them round in his flange, to avoid infringement. If a 
collar of the diameter of Mr. Bray’s wings were carried round the burner, 
it would have a bad effect, not by affecting the burner, but it would throw 
a shadow. The flange was one-third the diameter of the wings. He had 
tried the wings, and found they were a great success. He desired to add, 
that it was in February and March, 1881, that Mr. Bray consulted him 
about the wings. 

Re-examined by Mr. Barser: Before 1878 large gas-burners were used 
in shops and enclosed places. The old burners, however, were not hollow- 
tops but batswings. He had never heard of enlarged hollow-top burners 
being used for street lighting before that date. The Argand glass chim- 
ney produced a column of air of much greater velocity than could be 
obtained with an open flame. -If holes were perforated immediately below 
Argand burners in the street, the flame would suffer a good deal from 
gusts of wind; and an excess of air should therefore be excluded. 
Mr. Bray’s bottom inlet was not capable of being applied usefully to an 
Argand lamp. If the bottom inlet were closed, enough air would come in 
at the top inlet, beyond supplying combustion and ventilation, to steady 
the flame by the concentration of the air in an upward vertical column. 

Justice Nortu asked what would concentrate it. 

Witness replied that the cold air coming in at the top and passing down 
the sides of the lantern would be concentrated at the bottom, and then 
flow up in a vertical column. It would do so without the conical con- 
ductor to a certain extent; but better with it. He explained, with the 
drawings, that Mr. Sugg’s earlier lamps had no conical conductor or cylin- 
der for directing the air into a column, as described by Mr. Bray. One of 
the drawings, however, showed at the top a cone chimney, round which 
the incoming air would pass, and descending down the sides of the lamp 
to the bottom, would reascend through the flames. In working out Mr. 
Bray's second modification, with the bottom inlet closed, an intelligent 
workman would at once make the necessary perforations in the cone to let 
in the air required ; and, if necessary, also, holes between the top inner 
and outer cylinders, if by experiment (after making his lamp) he found that 
they were required. 

Mr. Aston remarked that there would be considerable danger of explo- 
sion during the experiment, from the want of sufficient air in the lamp, 
while the jets were burning inside the cone. 

Witness observed that people were not foolish enough, generally speak- - 
ing, to turn the gas on full in a lamp at once. 

Justice Nortx thought the object of a specification was to enable a man, 
without experiment, to make the article patented. 

Re-examination resumed: Mr. Wigham’s object was to dispense with 
the Argand glass chimneys. His were of metal, and were brought close 
down to the burners above, and close up to them below, so as to expose 
only a small part of the flame; thus getting a sufficient draught to the 
mass of flame just over the mouth of the chimney. The result was to 
blend the flat flames from a great number of burners. into a sort of solid 
Argand, sd to speak. 

Dr. William Wallace, F.R.S.E., examined by Mr. Barser, said he had 
for many years been acquainted with the various systems of street 
lighting, and with Mr. Sugg’s and Mr. Bray's rival Argand and 
flat-flame systems. He had read their specifications, and had also, 
oe made experiments with the lamps during the previous week. 

e was, therefore, able to say that Mr. Bray’s second modifica- 
tion, as described, would work. In the tests, three different sizes 
of funnel were used, the perforated cylinder, and a short glass cylinder. 
The trial took place in the Borough Road, in a room, opposite a widely- 
opened window, and the lamp was exposed to the best current of air that 
could be obtained at the time. No opening whatever was made between 
the two cylinders; and the air had to pass round the baffling-rings through 
the perforations of the inner cylinder, and over the edge of the cone. 
Trying it for an hour with different-sized funnels, then with the perforated 
cone, and using three flat-flame burners, each consuming 6 cubic feet 
of gas per hour, the result was that the lamp worked perfectly well. 
Dr. Macadam, of Edinburgh, Mr. Pattinson, of Newcastle, and Mr. 
Fairley, of Leeds, and he believed Mr. C. Hunt, of Birmingham, were 
present. Without holes in the cone, a perceptible central current was 
produced quite sufficient to steady the flames; but he could not say that 
it increased the brilliancy of the light. Oil and cotton waste were burnt 
in the lamp to produce smoke, for the purpose of tracing the air currents ; 
and the smoke was drawn from the bottom upwards into the cone, and 
through the glass cylinder. There was no physical separation made 
between the inlet and outlet, to prevent contact between the incoming 
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and outgoing air and products of combustion. There was a considerable 
commingling of the two currents ; but not sufficient to interfere with the 
yd burning of the lamp. Air in excess of that which was required 

or combustion and ventilating purposes came in through the cone at the 
bottom, entered the glass cylinder, and had the effect of steadying the 
flames. This was ascertained because, though they would burn without 
it, they flickered. To find how the air came in at the top, the same smoke- 
test was used ; and the air was drawn in with sufficient force to thoroughly 
supply the lamp with air. Passing the cone, it went down the sides; but 
when it senahon the flames, a considerable portion was drawn across the 
lamp towards them by the rarefaction of the air caused by the heat, while 
the other portion of the air descended to the perforated cone at the bottom, 
and through it up to the flames. At the top of the lantern the air entered 
from the outside at the openings at the bottom of the ventilator, passed 
the bafiling-ring, partly above and partly below them, down the sides, and 
then appeared round the bottom of the cone inside. If sucking was a 
correct term, the air was sucked in in this way, as was ascertained by both 
—— flame tests; the flame of a match, for instance, being drawn 
inwards. 


Ninta Day.—Saturpay, Jury 19. 

Dr. Wallace, in further examination by Mr. BarseRr, said, in the test 
made with Mr. Bray’s lamp in the room in the Borough Road, it was also 
tried, under the conditions of the second modification of the patent, with 
a single burner consuming 104 cubic feet of gas per hour, and the result 
was quite satisfactory. The flame burnt clearly and steadily ; a distinct 
column of air being produced which steadied the flame. If the bottom 
cone and ¢ylinder below were there, the air would not rise in a column, 
but would go to the sides of the flame. Without the cone and cylinder, if 
they were taken away, the effect was that the flame sickened and died off. 
They tried raising the cone a little, and obtained the same results as with 
the perforated cone. The solid cone used and thus raised was of the same 
size as that perforated. 

By the Court: Raising the solid cone had the effect of also raising the 
glass chimney round the flames about 4 inch; but this would not make 
any material difference. Various sizes of glass cylinders were tried, and 
in each case the burners were placed in the same relative position to the 
height of the cylinder. There was also the same column of air produced. 
In another experiment a solid unperforated cone was left close in the 
bottom of the lamp, not raised, with the inlet at the top; and the flames 
burnt unsteadily. They flickered, and the light was not so good. This 
experiment was made with three flat flames; and with them the lamp 
was tried without a bottom cone or cylinder at all, and with the bottom of 
the lamp closed. The flame then sickened. 

Examination resumed: When no cone was used, the flame was less 
brilliant than when the unperforated cone was employed. It was much 
yellower in colour, with a tendency to smoke. They concluded that the 
flame would ultimately have gone out from insufficiency of air; but they 
did not pursue the experiment long enough to show this. The incoming 
and outgoing air, with products of combustion, would have mingled to 
such an extent as to produce this result. Lifting the cone from the 
bottom would have had the effect of preventing this commingling. Look- 
ing at Mr. Sugg’s specification of December, 1879, the arrows showing the 
direction of the current were not quite properly placed, unless the burners 
were raised. 

By the Covurr: When the air passed across in a horizontal course, it 
would strike upward ; and, as a matter of fact (though he could not explain 
why), raising the cone had an effect upon it. A similar experiment was 
made with the same lamp on the top of an ordinary lamp-pillar in the 
open street on the previous night, with like results ; the same three burners 
(consuming collectively 18 cubic feet of gas per hour) being used as now 
produced in Court, adjusted as nearly as possible in accordance with the 
specification drawings, with the tops of the burners about 4 or perhaps 3 
inch below the top of the glass cylinder, which was 54 inches high. Of 
course the height of the glass cylinder and the cone below determined the 
height of the tops of the burners in the lamp. From the bottom of the 
cone to the top of the burners there was a distance of about 9 inches, as 
nearly as possible. Only one glass cylinder of medium height was tried in 
the street, as this gave an average of the three previously tried, with the 
cone perforated and left on the bottom without being raised. They kept 
the lamp burning an hour and five minutes, and closed up. The flames 
burnt very steadily, and just as they could be wished to burn in any street 
lantern. “The lamp as then used was in the condition in which it was now 
produced. Some of the gentlemen present remained in sight of the lamp 
throughout ; but witness went away after watching it for some time, and 
on going back found it burning, as before, with a steady flame. There was 
a perceptible column of air passing up through the cone below the flames, 
and out through the conductor. This column of air was evidently more 
than was required for combustion and ventilation ; and it had a decided 

effect in steadying the flames, which burnt brightly. At the time of the 
experiment a gentle breeze was blowing. This circumstance was, he 
thought, rather favourable to the experiment; though he had no decided 
opinion about it, as the lamp appeared to burn better in the street than it 
did in the room. 

Examination resumed : At the lower holes of the top inlet there was acon- 
siderable in-draught of air, keeping the holes cool, so that the finger could 
be inserted in them ; while the upper outlet holes were decidedly hot from 
the escaping heated air. So far as they could judge from results—and 
they had no other means of judging—there appeared to be no mingling of 
the two currents, incoming and outgoing, in the lamp. No physical 
exactly as there described. With regard to Mr. Bray’s wings, they were 
separation was there; and none was necessary. Having read the speci- 
fication and seen the drawings, he could say the top ventilator used was 
for the purpose of protecting the flames from the upward current, and 
to prevent them having thick, smoky edges. He made experiments with 
a 3-flame branch of his own, brought from Leeds, one burner having the 
wings as patented, another having the sides shaved away, and the other 
with the wings moveable, so that they could be adjusted as desired. In 
this branch two of the stems were vertical, and the third (with the move- 
able wings) was divergent —being inclined outwards. He first tried it in 
the house; and afterwards in the street, with precisely similar results. 
The flame from the inclined burner was of exactly the same character as 
that from the other. There was no perceptible difference between them ; 
the wings having in each case the protecting effect claimed. With the 
complete wings the flame was wider, and ofa better shape; without them 
there was a tendency for the edges of the flames to curl or double up, or 
become thickened—“ tail up,” as it was technically called, at the upper 
corners, giving a thickened edge. The result of experiments with the 
moveable wings at various distances below the slit was to show 
that Mr. Bray had chosen the proper and best position for the wings 
—that was, in the same vertical plane with the slit; and about 
4 inch below the outer termination of it. Mr. Sugg in his specification 
described a flange at or near the level of the slit, at the inner periphery 
of the burner, but sufficiently below the outer periphery to give the flame 
a pear shape, and prevent those thickened, smoky edges spoken of by 














Mr. Bray. Both flange and wings were intended for the same PUrpoge: 
but were not equally successful. He had tried Mr. Sugg’s burners, both ig 
their normal position and with the sides shaved away so as to leave win, 
No difference could be observed between the results from the completg 
and the mutilated flange. They were tried in one of Mr. Sugg’s large 
lamps with three burners at the crossing of the Westminster Bridge Rog 
and Kennington Road. Without the sides it gave a well-shaped flame. 
very good flame, without thickened or smoky edges. He did not Compare 
the effect of Mr. Bray’s wings with those of the mutilated Sugg flange, Thy 
latter, however, gave quite as well-shaped a flame as the whole collar 
There was no perceptible difference between them ; and he could not Bee 
any useful purpose served by the parts cut away at the sides. Where they 
were not under the flame, they were of no use whatever. These paris 
would not have the effect of deflecting the flame downwards, 4 
had been suggested. With regard to the bottom diffuser or ventilato, 
both of Mr. Bray’s specifications described and claimed it for equally 
diffusing the air before it passed into the bed of tubes and out through 
the wire gauze to the flame. This arrangement had the effect 9 
equally distributing the air as it entered the lamp. Mr. Sugys 
specification of April, 1880, also showed a bottom diffuser to answer the 
same purpose; and witness had experimented with it in one of Mr. Suge’; 
lamps, as well as Mr. Bray’s. With Mr. Bray’s bottom ventilator they 
found there was a very well-diffused column of air from the bottom tp 
the top of the lantern; and this had the effect of causing the flames tp 
burn steadily and well. He could not say whether this apparatus was 
countersunk or not. He should think it was, from its appearance; by 
this was a point of no importance. Beyond its steadiness, the flame, of 
course, burnt more brightly on this account. In Mr. Sugg’s apparatus the 
larger tubes seemed to have a slight stoppage at the top, showing that 
there was a partial deflection ; and the cover came about half over them, 
The actual apparatus experimented with was produced, and witness could 
say that every precaution was taken to ensure that the test should be a fair 
one. The bottom diffuser was fixed in a Sugg lamp with three burners, in 
the open street at Kennington Cross. The result was the incoming air, 
where it issued from the gauze over the supply-tubes, was slightly deflected 
towards the sides of the lantern, then immediately curved inwards to the 
burners, and afterwards went up. Mr. Sugg called these tubes air-con. 
ductors. Witness would himself have represented the arrows in Mr, Sugs’s 
drawing of the “Lambeth” lamp to show the currents going more in acuryed 
direction inwards. These currents coalesced into a column not entirely 
below the flame, but they were chiefly drawn in there. It might be described 
as a column with a bulb at the end of it. Asa practical man he would 
say that no advantage was obtained by causing the currents, as in Mr. Suge's 
specification, to first diverge in the way described, and then come back again 
to the base of the flames. No glass cylinder was used in their experi- 
ments. In Mr. Sugg’s Birmingham lamp, with the inlet at the top, the 
drawings showed that air descended to the bottom of the lamp, and then 
ascended through the glass funnel or cylinder. Part of the air would pass 
in the direction shown by the arrows; but not all of it. The descending 
air would undoubtedly ascend in a column through the glass cylinder. 
He did not see any special advantage in placing some of the burners out- 
side the cylinder ; and the end sought would be gained more decidedly by 
putting them inside the cylinder. Leaving out the service arrangement, 
one of the drawings would represent Mr. Bray's second modification in 
his 1879 patent. Mr. Bray should have shown two drawings ; but witness 
would have no difficulty in applying both specifications to the drawing, or 
in carrying out the second modification in a lamp. The points of resem- 
blance between Mr. Sugg’s and Mr. Bray’s specifications were that they 
had in both cases the inlet and outlet at the top; the air currents 
the same throughout the lamp ; and the upward column of air through the 
cylinder, and out through the inverted cone above. The chief point 
of difference was that in the one case some of the burners were 
outside the cylinder. No advantage whatever was obtained by making 
the upper cone larger. As a matter of fact, a physical separation 
between the top inlet and outlet was quite immaterial. In short, 
there was no essential difference in principle between the two lamps. 
Hollow-top burners were patented and introduced by Wadsworth in 
1860. Before 1879, when this burner was introduced by Mr. Bray, the 
use of enlarged hollow-top burners, with length and width of slit adjusted 
to the quantity and quality of gas consumed, was not known for street- 
lighting purposes. A steatite burner produced was the largest size of 
hollow-top used previously to this date for street lighting ; and the slitwas 
the same as in Mr. Sugg’s burner of 1868. He had never heard of any 
larger ones being used, either for this or any other purpose, before Mr. 
Bray’s patent. This was one of the description which had been put up, as 
stated by Mr. Corbet Woodall, in the Waterloo Road. An 80-candle power 
burner was the largest Mr. Bray had since made. Batswings and hollow- 
tops could not be compared, as they answered entirely different purposes; 
but the principle introduced by Mr. Bray was the adjustment of the size 
of head and slit to the quantity and quality of the gas to be consumed. 
For burning a larger quantity of the same quality of gas the head of the 
burner was enlarged, and the slit lengthened without being widened. 
This was a new principle, carried out by Mr. Bray for the first time in 
1879. Prior to this the maximum size for the heads of hollow-top burners 
was about 44 inch; and when a larger quantity of gas was intended to be 
passed it was obtained by widening the slit, but the length was not 
increased. This widening had a very bad effect, causing a large unsteady 
flame ; and the illuminating power was poor. The gas could only be burnt 
at a very low pressure without flaring. Before Mr. Bray’s patent, an 
enlarged head could only have operated as a governor. Mr. Bray com- 
plained that Mr. Sugg, in his specification of December, 1879, made use of 
a column of air to control and steady the flames, and increase their 
brilliancy. Both in this respect, and in the use of the chimney, the bed of 
tubes, and the wings, Mr, Sugg had infringed Mr. Bray’s patent. : 
Cross-examined by Mr. Aston: Hollow-top burners, beyond a certain 
size, were not used before 1879, though very large ordinary flat-flame 
burners were well known; in fact, workmen sometimes closed the ends of 
a pipe, and used this fora burner. Enlarged burners with any length of 
slit were known; and it was also known that the head could be enlarged. 
A large-sized batswing without a hollow top [produced] would be quite 
useless for street-lighting purposes. There would be no difficulty in hol- 
lowing it out. This could be done with Wadsworth’s tool; but the slit 
was too wide for it to be of any use. He did not remember having seen 
burners with flanges before the patents; but Mr. Sugg’s older Clegg 
burner of 1872 might be cut down to form a collar. This wasa burner set 
in a brass case. One produced was larger than any he had geen before; 
but the shape was the same. There would be no difficulty in making the 
shoulder wider. When the table-top burner had been in use for some time, 
the marks of the flame could be seen on both sides; showing that the 
collar had been affected by it. This was not the case with the Clegg 
burner. If the collar were raised to the proper position and enlarged, the 
same effect would be produced as with the wings. Grouping a number of 
burners was what Mr. Bray showed in his drawing. Mr. Bray propose 


to use his apparatus for street and other lamps; and such burners, he said 


further on in his specification, might be used, He alluded also to the use of 
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eor multiple flames. Flames of the Argand type were referred to by Mr. 
in the use of his bottom conical conductor, as well as flat flames. There 
was a difference in the chimneys that would have to be used with the two 
kinds of flames. For the Argand they would be required to go higher. 
Mr. Bray substituted for the long Argand a shortened chimney reaching 
only to the base of the flame. He provided for an inlet and outlet of air, 
put also for baffling the draughts. These bafiling-rings were an important 

art of his second form. It was not new to have a layer of wire gauze at 
the bottom, to give steadiness to the flames; and this was one of the 
objects of the vertical tubes set close together. He would not go the 
Jength of saying that every single part of the bottom apparatus was very 
old; but the combination was a newand better way of controlling the flames. 
A perforated plate of metal could hardly be called a bed of tubes; but the 
use of such metal plates had been previously known. The effect was dif- 
ferent when the air passed through a bed of tubes, and when directed 
through a perforated metal plate. Mr. Bray did not refer to a mere thin 
sheet of metal with holes in it to answer as an equivalent for the bed of 
tubes; but a thick solid metal plate of equal thickness, with openings 

laced as closely together as possible. The more the tubes (or their 
equivalent, the holes) were separated, the more Mr. Bray’s bed of tubes 
would bedeparted from. There was nothing new in the shape of the lantern 
itself. He was not aware of lamps, with inlet and outlet at the top, having 
been used for street-lighting purposes before they had been employed 
in railway carriages; but witness did not know whether they had 
been fitted up in corridors or passages, or in the Houses of Parliament. 
A drawing of a lamp put up by Mr. Sugg in Vincent Street, with upper 
inlet and outlet and a globe inside, being produced, witness said the latter 
would have the effect of causing an upward column of air. Ordinary lamps 
had upper inlet and outlet; but Mr. Bray’s was of special construction. 
The inner and outer cylinders, as described by Mr. Bray, had not been pre- 
viously used in street lighting, though Mr. Sugg had three concentric 
cylinders in the dome of his earlier lamp. As many holes would be 
required to be perforated, and no particular number were specified by Mr. 
Bray. So far these parts were old. The products of combustion passed 
out at the top holes (but he had not tried it), on the principle that the 
heated air would rise to the highest point. An attempt might be made to 
regulate them, and send out a portion at the lower holes; but whether 
it would be successful would depend on the dimensions of the lamp, and 
on other circumstances. He did not think it likely any of the products 
and heated air would pass out below. * 

By the Court: They would go out at the top openings, if possible; but 
if more were produced than there were ready means of escape for, some 
might pass out below. 

Cross-examination resumed: The baffling-rings were of importance ; but 
he could not say whether they were new or not. Mr. Bray’s reference to 
the use of the outlet at the top was only what was to be found in ordinary 
lamps. He went on to speak of his column of air applied for controlling 
and increasing the brilliancy of flat-flames, when not used inside lamps; 
but there must be some mistake in this. As it stood there was no sense in 
it. What Mr. Bray meant was evidently that it was the burning of the 
gas inside the lantern that produced the column of air. If he meant the 
production of a column of air outside a lantern, witness did not know how 
he could do it. 

Mr. Davey objected to the cross-examination proceeding on the legal 
construction of the patent. 

Justice Nort said he was not aware how far the evidence might bear 
on the validity of the patent. 

Mr. Aston explained that the plaintiff was charged with infringing 
- defendant’s column of air; and he (Mr. Aston) was meeting this 
charge. ‘ 

Cross-examination resumed: As regarded Argand burners, a column of 
air would be produced such as Mr. Bray referred to. Mr. Bray alluded to 
the use of flat-flames, whether single, double, or in clusters ; and said that 
in the latter case they might be either vertical or inclined. Ordinary fiat- 
flame burners could be used with advantage in Mr. Bray’s lamps, as he 
had tried them with success. In some cases Mr. Bray used circles of 
burners, so that the flames should, without touching, produce a flame not 
unlike the Argand. By this he, no doubt, meant a flame of equal 
brilliancy. These were not all the improvements described by the 
defendant, but all the essential parts of them had been gone over. So far 
Mr. Bray’s special apparatus for both bottom and top inlet had been 
described. The framework of the lamp was old. The conductor, for 
gathering in the products of combustion, was not the same as Mr. 
Wigham’s, which at the lower part was conical; but though the use of 
the cone as a cone was old, its application was new. 


singl 
Bray 


Tentu Day.—Monpay, Juty 21. 

On the resumption of the hearing of this case to-day, 

Justice Norra asked whether there was any dispute as to the various 
details of defendant’s lamp being old. 

Mr. Aston said he believed not. 

Justice Nort remarked that Dr. Wallace seemed to have some doubt 
about one or two. 

Mr, Aston said he understood this only referred to the air conductor, 
Which (except in the particular shape shown) was old. 

; ~. Barver said the air-tube was claimed to be new; also the bed of 
ubes. 

Dr, Wallace’s cross-examination by Mr, Aston was then continued with 
reference to Mr. Bray’s patent of April, 1879. He said all the parts con- 
stituting the lower ventilator or inlet apparatus were important, but not 
all equally important. The parts constituting the upper ventilator or 
outlet were all material. The conical conductor as well as the glass 
cylinder on the top of it did not form any part of the upper ventilator. 
The combination of parts forming the inlet apparatus or ventilator used 
M conjunction with the parts forming the upper ventilator were the 
means adopted by Mr. Bray for producing the column of air such as he 
described, and causing it to flow vertically through the lamp. Farther on 
in the specification he described the upper ventilator as being used both 
for an inlet and an outlet apparatus. When employed as an inlet, the only 
direction was to use a small conductor chimney, shown as extending 
towards the top of the interior cylinder, with the funnel-shaped opening. 
Every one of these parts of the lamp was old, except the cone and cylinder. 
He did not think they had been used in a lamp before. In another part 
of the specification he found that the conductor was described as being old. 

18 impression was that this previously formed the entire top of the lamp. 
He considered this a new application ; the separate parts had never been 
used before in combination to utilize the top of a lamp as an inlet and outlet. 
Mr. Suge’s lamp No. 9, registered in January, 1879, had an inlet and an 
outlet apparatus providing for currents of air entering at the top, and 
feeding the Argand lamp below. It was to some extent different from 
Mr, Bray’s ; the inlet being below, separate from the outlet. He, however, 
did not think this difference was material. There was an essential differ- 
ence in Mr, Suge’s No. 8 lamp, of December, 1878. There was no double 
cylinder there; and here there were no bafile-plates to prevent the action 
of strong currents of wind. Assuming a column of air to be produced by 





Mr. Bray’s apparatus as he described, it was the combination of parts he 
had already mentioned that caused this column of air, in conjunction with 
the cone and cylinder at the bottom. Without them there would not be a 
vertical column such as he had referred to. The size and shape of the 
cone and cylinder were material. There must be a certain propor- 
tion between the diameter of the top cylinder and the under one. As 
it appeared that the cross-examining Counsel and witness were a little 
at cross purposes, the latter explained that what Mr. Bray intended was 
that the bottom cylinder, with the inlet and outlet at the top, should be of 
the same diameter as the bottom of the lamp, though it was not essential, 
as there were no openings in it. An evenly-shaped cone conductor was 
used by Mr. Wigham, but for a different purpose ; and this was, therefore, 
old. Globes had been used in a lamp in Vincent Street. There would 
be no material difference between Mr. Bray's second combination, if 
an Argand were used in it, and Mr. Sugg’s registered lamp, except that 
Mr. Bray had a cone at the top. Mr. Sugeg’s had the rudiment or embryo 
ofacone. Witness agreed that the only difference between the two was a 
difference of dimensions. Mr. Bray did not give any dimensions, except 
within reasonable limits shown by the drawings, for the cone conductor. 
He described a small and a large conductor chimney, having a funnel- 
shaped bottom. In the April specification he had the bed of tubes and 
gauze distributor; and in his August specification he had, as an improve- 
ment, the bottom diffuser with countersunk holes underneath his bed of 
tubes. Of course he mentioned a bottom ventilator consisting of a per- 
forated cylinder with countersunk holes in his prior patent; and he had 
only adopted it for his improvement. Going to the experiments, in one 
of them, a single flat-flame burner was used, when a distinct ascending 
column of air was found, as ascertained by the smoke from cotton waste 
burnt below. ‘The same sort of thing occurred in any lamp, from the 
rarefaction of the air by the flame and its replacement by fresh air. 
Accordingly sufficient outlet and inlet apertures must be provided; and 
there was no other motive power than the combustion of the gas-flame in the 
lamp. It was not the case that there was nothing more than this in Mr, 
Bray’s lamp, as the entire column was not obtained without the conical 
conductor and cone at the bottom. Were it not for these the air would go 
straight to the burners without being conducted tothe bottom. As longas 
a flame was burning there must be a moving column of air above it. On 
this occasion he did not remember whether wings were used with all the 
burners, as under the second modification there was not so strong 
or rapid a current of air created as to require them. They would 
be of no use if employed. He had experimented with Mr. Sugg's 
flange cut away at the sides, but not with it reduced all round. 


The flange was useful, as far as it went; but its size could not, 
of course, be increased without throwing a shadow. Trying Mr. 


Bray’s lamp with the inlet and outlet apparatus at the top with a solid 
cylinder cone not elevated from the bottom, it was practically a 
failure; as the flames were so unsteady, from the absence of the 
column of air intended by Mr. Bray arising from the access of all oxygen 
being shut off below the flames. Evidently he never purposed using his 
collector apparatus solid in his second modification, because it would be 
perfectly useless. Witness did not agree with Sir F. Bramwell, Dr. Hop- 
kinson, and Mr. Livesey, that without a physical separation there was a 
danger of conflicting action between the outward and inward air currents 

as, in practice, he found it was not necessary. He was not present during 
the whole time of the experiments ; but while he was there the door of the 
lamp was kept closed. In fact, every crevice in the bottom of the lamp 
was carefully puttied up, so that there was no chance of air passing in 
from below. ‘There was no question of the lamp going out, except when 
there was no cone. The same sickening and ultimate extinction of the 
flame would not occur where the unperforated solid cone was used, and 
where no cone was employed at all below. In the latter case there was a 
greater commingling of the inlet and exit currents of air. In the one 
case the flame burnt, while in the other it sickened. According to Mr. 
Bray’s specification, the inner cylinder at the top was closed by a cover, 
and was open at the bottom. He could not say why the top was not 
closed in the lamp used, as he did not make it. There was a decided 
opening all round; but he regarded this as a mere accident, and 
was quite prepared to repeat the experiments with the top hermetically 
closed, as he knew it would not make the slightest difference. It was 
not necessary to have the outlet apertures larger than the inlets, 
unless the latter were a minimum. They were shown of the same 
size in the drawings; and in the lamp the outlet was increased. This 
would have the effect of keeping the currents more separated. He had 
never tried the physical separation. The conical conductor was not so 
large as was shown in the specification. There he read it as intended to 
come to within a reasonable distance of the top of the ventilator, with a 
certain proportion between it and the funnel, and extending a good way 
up. He was not certain that the glass cylinder produced was larger. In 
the experiments they used three sizes—large, small, and medium. [rom 
the solder appearing in the top ventilator on the inner side of the conical 
cap it seemed to have been altered, by uncovering the cap; but the lamp 
was three years old, and had been used for experimental purposes. He had 
not tried the square or rectangular shaped wings ; only the wedge-shaped. 
They would produce the same effect, but in a different degree, if shortened 
or extended; but in such case the relative height would require to be 
adjusted. Mr. Sugg’s earlier North-Western burner flange would have the 
same effect if they were in a different position. The wings would be 
considerably below. Mr. Bray was the only maker who had moveable 
wings, in the sense of not being affixed to the burners themselves; but the 
distance between the burner and the wings could not be altered when once 
the burner was soldered in. Mr. Bray did not say anything in his specifi- 
cation about the position of the wings relative to the size of the slit. No 
one before the date of Mr. Sugg’s patent of 1880 had told the public that the 
protecting flange should be placed as near as it could be got to the level of 
the slit; but the wings were in a similar position, placed immediately 
under the edge of the flame, though the drawing showed them at a per- 
ceptible distance away from it. Assuming that the flange of the North- 
Western burner were raised, it would become of use, but in a very differ- 
ent degree to Mr. Bray's wings as placed in their proper position. Mr. 
Sugg’s description, that the flange was to be placed at or near the 
inner termination of the slit on both sides, showed he was dealing 
designedly with very slight differences. In December, 1878, Mr. Sugg 
had his flame well advanced into the body of his lamp. In all cases in 
his drawings they were shown at a considerable elevation, from more than 
half-way up, in the lamp of 1870, to about a-third in many cases; one or 
two reaching about three-fourths of the way up. In one of the drawings 
the bell-mouth or governor would have no effect, as it was too far distant 
from the flame. No direction was given by Mr. Bray that, when the lower 
cone was removed, the burners were to be raised. In another of Mr. 
Sugg’s drawings the air struck against a plate in a lateral direction, then 
ascended, and afterwards descended, going round practically three corners. 
This was not, witness considered, an equivalent to Mr. Bray’s baffling- 
plate or ring. If a sufficient number of perforated plates were placed 
behind each other, they would act on the currents so as to make them 
“break joint,” and would answer the purpose of a baftiling-plate. With 
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regard to the direction of the arrows, a portion of the current only might 

be shown by them. In Mr. Sugg’s Greenock lamp there was no collecting 

cone; but the element of the perforated ribs was introduced there, which 
would materially alter the conditions. Though the inlet and outlet were 
at the top, this was an important addition. In this apparatus, and in the 

Bristol lamp, Mr. Bray’s means were not employed. Mr. Bray had not 

used the bottom cone for the bottom ventilator. The conical conductor 

and cylinder at the bottom were not in this case essential—in fact, he had 
never seen them used in this way; but it was essential to the second. He 
had never seen Mr. Bray’s first patented modification used with them in 
the streets; but had seen the bottom ventilator employed in street lamps 
without them. 

Justice Nortu remarked that the cone seemed to have very little effect, 
except in gathering in the air, not in creating a central column. 

Cross-examination resumed: The burning of the flame was the prima 
mobile in the matter. In terms, the specification did not prescribe the use 
of the cone with the inlet and outlet at the top, though it was shown in 
the drawings. There was, he thought, no description of it otherwise than 
as forming part of the inlet apparatus. Mr. Sugg’s Lambeth lantern was 
without the cone, and no'single tube in the bed ,was shown as sending the 
currents upwards in a vertical direction; they were deflected. But 

——" it served exactly the same purpose as Mr. Bray’s, as the tubes 

eflected the currents only to a very minute extent. It had not the same 

bottom diffuser as was described in Mr. Bray’s August specification, and 
nothing equivalent to it; or the same bed of tubes. Mr. Bray said a mass 
of metal between the tubes was objectionable; and Mr. Sugg’s arrange- 
ment would come within the objection. When the flames were elevated 
in the lamp to a sufficient height, they did not require the cone. Under 
these circumstances the glass chimney served the same purpose, of col- 
lecting the currents, as the cone in Mr. Bray’s. In its actual position he 
would say the glass cylinder was useful, but not essentially necessary. 

The flames would be steadier with it. It was different in dimensions, in 

its place in the lamp, and as to its relative position in regard to the flames. 

The application of a chimney round a flame was new in lamps, except with 

Argand burners. A metal cylinder, or equalizer, had not been so used 

before, though Mr. Wigham’s was just above the flames, which were 

practically open. He did not think it important that some of the burners 
were outside the chimney ; but considered that it was of consequence for 
the chimney to be raised half-way up from the bottom of the lamp. 

Besides never having noticed one of Mr. Bray’s lamps constructed as 

previously stated, he had not seen them used with the inlet and outlet 

conductor at the top, except during the experiments. 

Re-examined by Mr. Barser: The bottom cone gathered in the column 
of air, and made it narrower than it would otherwise be. It would also 
make the current of air more rapid, and would concentrate it more 
directly on the flames. 

By the Court: He accounted for it not being used by the possibility of 
the current being found to be too rapid in practice. 

Re-examination resumed: The fair inference from Mr. Bray’s specifi- 
cation was that a series of burners was to be used, giving a flame of the 
Argand type. The patentee evidently considered the conical conductor 
a necessary part of his invention when a ring of burners producing a 
flame like an Argand was used. Putting the cone and cylinder on the 
bed of tubes would have the effect of directing the current coming in at 
the bottom more to the flames, and give it greater brilliancy and steadi- 
ness. The cone, either perforated or lifted up, was necessary if the inlet 
were at the top under the second modification, as there was nothing but 
the conductor to direct the air. The improvements patented by Mr. Bray 
in August, 1879, would have the effect of conducing to the current, and 
would render the use of the cone unnecessary. 

By the Court: The shape of the chamber below the bed of tubes, and 
having divisions, would, he thought, help the effect; but he should not 
like to give an opinion. 

Re-examination resumed: The specification of August, 1879, made no refer- 
ence to Argand burners. Such a chimney as Mr. Bray there described 
would be of no use for an Argand burner; it was too wide and tooshort. In 
the Argand burner, the chief part of the chimney was above and around the 
flame—very little of it going below; and there was always an access of air 
above. The sole object of the Argand chimney was to increase the suppl 
of oxygen for combustion. A more intense combustion being produced, 
more air would be drawn up. Mr. Bray’s chimney served a different pur- 
pose to the Argand; but it had the effect of concentrating the air, and 
carrying up more than was required for combustion and ventilation, and 
thus steadying the flames. If flat-flames were employed, exactly the same 
effect would be produced. He had never before seen anything like Mr. 
Bray’s cone used in any lamp, partly below and partly above, and the 
chimney below; the flames being either flat or Argand. Wigham’s chimney 
was, made partly of talc and partly of metal. The metal cone was a long 
way up from the bottom of the lamp, and not at all like Mr. Bray’s. If 
the cone were taken away, the flame would smoke so much as to be per- 
fectly useless. The combination of the flames so as to make them coalesce 
in a mass was the main feature of the invention. This would, in fact, 
operate like a blast, as there was a great length of chimney giving a very 
strong current. After the experiment was over, the raising of the cap of 
the inner cylinder at the top was pointed out to him. If he had observed 
it he would, of course, have had it closed. The space was only about 4 inch; 
but he thought the difference was inappreciable. However, he had not 
tried it. It made the exit areaa little larger; it wasa very slight increase, 
but there was something. Mr. Sugg’s flange would have to be adjusted in 

osition according to the size of the burner. The larger the head of the 

urner, the lower the flange would have to be. This would result from 
the specification itself. The flange would not be useful if it were placed 
at the very top of the slit. It would destroy the shape of the flame by the 
flame travelling along it; and on this account it had to be placed slightly 

low. He was not aware of any other useful purpose being served by 

Mr. Sugg’s flange than by Mr. Bray’s wings. He thought it was quite 
evident that the slight collar on Mr. Sugg’s earlier North-Western burner 
was not placed there for the purpose of checking the ascending currents 
ofair. In Mr. Sugg’s bottom diffuser the portion not filled up by the sides 
of the pipe would go straight up to the burner, and the air would be 
diverged and pass through the gauze outwards to the sides of the lantern. 
In his experiments with Mr. Bray’s lamp there was no doubt a clear inlet 
down the sides to the bottom, and a clear outlet at the top. This being 
80, a physical separation was not necessary. By the smoke test they 
found that the air went right down to the bottom of the lamp, and then 
reascended in a central column. 

By the Court: The circle of small burners was what he understood 
Mr. Bray to refer to in mentioning flames of the Argand type. 

Dr. Stevenson Macadam, examined by Mr. Barser, said he had for 20 
years been consulted by the Commissioners of Northern Lighthouses with 
reference to their lighting. He was thoroughly acquainted with the rival 
Argand and flat-flame systems of Mr. Sugg and Mr. Bray. He would not, 
as a practical man, have the slightest difficulty in constructing such a 
circle of small flat-flame burners as that described by Mr. Bray. He did 
not know of any arrangement before Mr, Bray’s for carrying a column of 
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air vertically up through the flames, or anything for the protection of the 
base of the flames like Mr. Bray’s wings. He was not previously aware ¢ 
any arrangement like Mr. Bray’s diffusers for letting in air at the bottom, 
This arrangement served not only for supplying the air required for eg. 
bustion and ventilation, but also a column for steadying the flames, As 
far as he was aware, this was anew purpose. Such a current of air woul 
have the effect of steadying the flame and increasing its brilliancy, 
By the Courr: It would increase the brilliancy by preventing giq 
currents, and thereby rendering the combustion more complete. 
Examination resumed: The action of Mr. Bray’s chimney on the flame, 
would not at all resemble the action of an Argand chimney. He was pg 
aware of the application of such chimneys being made in practice to fig 
flames. Placing the chimney or cylinder below the flame, especially wher 
it was of these large dimensions, would cause the ascent of a column of gip 
quietly through the flames ; whereas the Argand being above would cansp 
it to rise more rapidly. He was not before aware of the use of wings o 
projections for the protection of the base of the flames from currents of 
air. The sloping off of one of the ends of the wings was a mere modifica. 
tion, and would not make any practical! difference in the effect on the 
flame. No doubt the wing was shown in the drawing a little lower thay 
the position which was now found to be the best; but no practical map 
would have any difficulty in experimenting, and putting it in a proper 
position suitable for the particular burner with which he was working, 
The position would, to some extent, depend on the size of the head of 
the burner; and the difference in the effect produced would only be jy 
degree. If the wing were widened, it might be placed lower; and the 
same effect would be obtained. No useful purpose would be served by 
carrying it all round; the object being to protect the edges, and not the 
sides of the flame. In fact, it would, to some extent, destroy the character 
of the flame, by preventing the access of air to it. With reference to the 
bottom ventilator and bed of tubes, he had read the specifications care. 
fully. He was not aware of any such apparatus having been employed 
before Mr. Bray’s. The cone was not absolutely necessary for carrying 
up the column of air; but it might be useful with certain. flames, such 
as the small circles referred to like Argands. It would have a guiding 
influence on the column of air passing through it, and would to a slight 
extent, but not materially, increase the velocity of the current. It would 
also have the effect of steadying the flames and increasing their brilliancy, 
Altogether, he had examined two patents of Mr. Bray’s (those of April and 
August, 1879), three of Mr. Sugg’s (those of December, 1879, and January and 
April, 1880), and one of Sugg and Pearson’s. Mr. Sugg’s Birmingham lamp 
was very like Mr. Bray’s drawing, containing all its essential features. In 
the first place, it had an inlet for air at the bottom of the upper ventilator, 
The air thus admitted was directed down the outside of a cone, down the 
sides of a lamp to the bottom, and was there gathered in and made to 
ascend to the flames by a glass cylinder; then the heated gases passed 
out of the lamp through the upper part of the guarded ventilator. These 
were the points of similarity. The separation of the top inlet from the top 
outlet was not at all material. It was an advantage to have a larger 
cone; but is was merely an enlargement, and there was no difference 
in principle. He should say no intelligent workman would have any difi- 
culty in adapting the cone to the demands made upon it. It would make 
a difference if the burners were placed higher up in the lamp, as the cone 
need not then be made larger to draw in the air to the burners. Whether 
the burners were placed some outside and some inside, or all inside, the 
effect would be the same. The air would be carried down the sides of the 
lamp, subsequently in the direction shown by the arrows, and would then 
pass up in the form of a vertical column. He had observed Mr. Bray's 
improvements in the bottom ventilator, and agreed with Mr. Imray’s and 
Dr. Wallace’s evidence as to the rising of such a column through a lamp 
provided with a bottom diffuser under the first modification. There was 
practically no difference in principle between Mr. Sugg’s and Mr. Bray’s; 
both tending to produce a column of air passing vertically up through 
the flame. Comparing the two, he could not discover any useful purpose 
that was served in Mr. Sugg’s that was not found in Mr. Bray’s. He 
remembered large hollow-top burners being first introduced by Mr. Bray 
in 1879, and was quite familiar with them in 1880, having been appointed 
one of the Jurors of the Glasgow Exhibition of Artificial Lighting Appara- 
tus. He had never seen anything of the kind so large before, though large 
outdoor batswing burners, not used in lamps, were common enough, The 
burners previously used generally had narrower slits. He had heard of 
the experiments with Argand street lamps, and knew that the Argand 
system had practically ceased to be used for street-lighting purposes; the 
flat-flame system having taken its place. Before Mr. Bray’s lamps were 
brought out, street lamps had generally one burner of comparatively small 
size. Grouping several large flat-flame burners was not practised before 
the date of Mr. Bray’s patent. Placing them in contact in this way 
increased their brilliancy. Argand flames were extremely sensitive to the 
motion of the air; its slightest movement causing them to flicker. From 
his experience with lighthouses he couid say that it was necessary to give 
constant care and attention to these burners ; and though they would yield 
a better light than flat-flames, the latter were preferable. In this sense 
practically as good a light could be obtained from the large improved flat- 
tlame burners. Mr. Wigham’s lantern had an arrangement of burners 
with which witness was quite familiar. It had principally a metal 
chimney, which had to carry off a great deal of heat, and was no good for 
lighting purposes. Comparing the action of the apparatus with Mr. Bray’s, 
it did not serve the same purpose. The action of the upper cone assisted 
by the lower, in Mr. Wigham’s burner, was almost like a blowpipe. The 
upward draught was not intended for steadying the flame; this being 
obtairied by the upper cone. The metal portion acted like a sucker— 
drawing up the products of combustion, and thus causing a strong draught. 
ELEVENTH Day.—Tvespay, Juny 22. 
Dr. Macadam, in further examination by Mr. Ineie Joyce (in the 
absence of Mr, Barber), said he was present at the experiments spoken of 
by Dr. Wallace in the Borough Road and Westminster Bridge Road. The 
first experiment in the Borough Road was made upon Mr. Bray's large 
lamp produced in Court, and working it according to the desired modifica- 
tion—first with three jets, and next with one jet; the three burning 
18 cubic feet per hour collectively, the single burner consuming 104 cubic 
feet per hour. The lamp had the lower cone conductor perforated at the 
bottom of the lamp.without being raised. There were used with it glass 
cylinders 4, 6, and 74 inches high respectively. They found that with any 
of the glass cylinders the 3-jet lamp burnt well—quite steadily and white. 
A similar result was found with the single burner. They made experiments 
to ascertain the currents of air in the lamp; and the effect was to show 
that the air entering at the upper ventilator passed over the upper cone 
down the sides of the lamp to the bottom, up through the lower cylinder, 
and through and round the flames. He had no doubt that a current was 
so produced which was more than was required for combustion and yentila- 
tion. The effect of this current was to steady the flame, and enable the 
combustion to be more perfect. He attributed this current very largely t? 
the increased size of the cone. Afterwards they used the cone not perfora- 





ted, but raised 4 inch ; and they found the results to be similar to those 
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they obtained in the other mode. They also tried it with the conductor 
“orforated and unraised, and they found the flames burnt pretty well ; 
a they flickered a good deal, and were more disturbed by the air currents. 
ba "aS quite apparent that they wanted the column of air in the centre of 
himney to steady them. He was well acquainted with the Argand 
1 could say that the working of Mr. Bray’s burner was quite 
different. In the Argand the cylinder was not only around the flame but 
pove it creating a draught above ; and being very narrow, but little more 
e vas brought in than was required for combustion and ventilation. The 
pen was not similar, because the air in Mr. Bray’s lamp entered 
through wire gauze, and the arrangement was altogether different. On 
the same occasion experiments were made with Mr. Sugg’s lamp first 
erected for an Argand burner in the W estminster Bridge Road, but in 
which there were now three flat-flame jets. This had the perforated 
metal diffuser at the bottom of the lamp. In this they found that the air 
currents passed into the lamp by the diffuser, and formed a column of air 
which rose to the upper part of the Jamp, on its way through and around 
the flames to the top of the lamp. This arrangement worked practically in 
the same way as Mr. Bray’s with the bed of tubes and diffuser, according to 
his first modification. He did not see any practical difference between the 
construction of the diffusers, each having tubes covered by a gauze; and 
as the air passed through, it formed a column in both cases. He observed 
that the cover of the two top cylinders in Mr. Bray’s lamp was a little 
raised during the experiments ; but it was practically closed, and in the 
condition in which such covers always were. They could not be soldered 
on bodily ; but at first it would be close down, and the subsequent heat and 
handling would account for the slight parting, which would be equivalent 
to no more than two or three extra holes in the cylinders, and would not 
be enough to have any practical effect in the working of the lamp. The 
holes at the top did not go through, and were more ornamental than any- 
thing else. They could not facilitate the escape of air from below. He 
was not aware of a lower cone conductor being used in the way described, 
before Mr. Bray’s patent. It was a new arrangement. : 
Cross-examined by Mr. Cuapwyck Hratey: Taking Mr. Bray’s first 
modification with the air inlet at the bottom, the conductor might be 
dispensed with ; and, under these circumstances, the upper cone would be 
removed. Before the lamp was lighted the air in it would be in equilibrium, 
without movement. As soon as the lamp was alight, the air above would 
be heated and rarefied above the flame, and would rise. The consequence 
would follow that air would flow in from below and around the flames to 
replace it ; the bottom ventilator being of considerable diameter. In this 
way a column of air would be formed sooner or later. There would be 
parallel currents through and around the flames. This description would 
apply to the whole operation of the lamp; but still he thought there was 
something new, because the air was not admitted in a confined space, 
causing a strong rush or current under the burners, but was diffused over 
a large area, passing in quietly in a steady column. Then by restoring the 
cone the passage would be diminished, and the air would be sent through 
the cylinder with increased rapidity. By contracting the passage above 
the inlet, increased velocity was obtained. In order to obtain proper com- 
pustion, it was not only a question of the admission of air, but of regulating 
it. For this purpose the tubes were essential, though they would not 
determine the quantity entering. The only difference between Mr. Bray's 
chimney and the Argand chimney was not the height, but the width ; the 
Argand being narrower, as the air was required to pass Ps more rapidly. 
Argand chimneys must be proportioned to the size of the burner, and 
fulfil the purpose of creating a draught for carrying off the products of 
combustion. He had worked the Silber Argand lamp, and knew it had a 
chimney. He had never known one used without a chimney. The 
glass cylinder might be very much reduced in size, if a metal tube 
were substituted to create a draught; and they were sometimes made to 
curve over with a shoulder to improve the draught. Being examined 
upon the drawings showing the inlet, outlet, and cone like Mr. Bray’s, he 
said the arrows indicated an ascending current of air; but owing to 
the absence of a diffuser, the air would not rise in so steady a column. It 
was an essential feature of Mr. Bray’s lamp that the tubes and the wire 
gauze must be in combination. With the lower cone removed, and the 
upper one in, the air coming in through the lower holes of the top venti- 
lator, it would go over the cone, pass down the sides, and mix up a good 
deal in the centre of the lamp, where the lights were. It did not follow 
that there would be a vacuum at the bottom of the lamp; the air would 
lie there to a great extent. The reason why there would not be a circula- 
tion through the bottom of the lamp was that the air would cross to the 
flame. This he had ascertained by experiment. In the condition as 
assumed, there being no director of the incoming air currents, they would 
mingle to a great extent with the products of combustion. The insertion 
of the cone gave a direction to the air, and established a better current 
than without it. If it were not there the air would have nothing to strike 
against and be directed upwards. This effect would be small at the first 
lighting of the lamp, but afterwards a greater quantity of air, and more 
directed to the purpose, would be produced. The vertical column of air 
passing up by the side of the flames would protect them from side currents ; 
and this was a peculiarity of Mr. Bray’s lamp. He had never seen a common 
bedchamber candlestick with a glass cylinder round the candle and flame, 
and with perforations at the bottom for the admission of air, because gas 
was generally burnt in Scotland. In one of Mr. Sugg’s Argand burner 
lamps the difference between this and Mr. Bray’s was that no extra air 
could be brought in beyond that required for combustion and ventilation, 
but sufficient was produced by means of the chimney to maintain the 
steadiness of the flame. In another of Mr. Sugg’s lamps flat-flames were 
substituted for an Argand, and with the top inlet and outlet the aircu rrents 
sere in the same direction, and a less quantity of air would be available 
for steadying purposes. With two lower flames used, which might be done 
in spite of Mr. Bray’s patent, any quantity of air might be introduced. 
The air required for combustion must go through the chimney in the case 
of the Argand, and would be thereby limited. Another of Mr. Sugg's 
lamps had a pent-house which directed the air down the sides of the 
lantern. Air also entered by the ribs. There the resemblance to Mr. Bray’s 
lamp again existed; the pent-house acting in the same way as the upper 
cone in directing the air, which in the smoke test was seen striking against 
it,and then thrown off against the sides of the lantern. Opposite the inlet 
the baffling-plate was turned towards the sides of the lantern. If the lower 
cone were done away with, the flames must be raised to burn well. Though 
no directions were given by Mr. Bray in this case, any workman could 
ascertain by experiment the best position for making the flame burn well. 
The ribs were, of course, not included in Mr. Bray’s second modification ; 
but the resemblance was that the upper inlet was of the same character. 
In this case the incoming and outgoing currents of air were separated 
physically; and they were not so in Mr. Bray’s lamp. But this was not 
necessary ; they separated themselves, as he had ascertained by experi- 
ments in all kinds of wind and weather, but not in a gale. There was 
nothing new singly in the concentric cylinders, bafiling-rings, perforated 
Plate, or single circle of perforated metal. In Mr. Bray’s second modifica- 
tion the novelty consisted in the bed of tubes and diffuser below. That 
Was with the inlet and outlet at the top His combination forming the 
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upper ventilator was new ; that was the inner and outer cylinders per- 
forated and the bafiling-rings. If the burners were raised, there would not 
be the same necessity for the upward protecting current with the glass 
cylinder. It was the fact that in Mr. Wigham’s lamp the air for the 
combustion of the mass of blended flame was drawn in by the upper cone 

but with this alone, without a draught above, the flame would become 
smoky. The quantity of air must be regulated to the quantity of gas 
burnt; and, in order to —— a proper supply, a sufficient ventilating 
draught must be provided above. He did not agree with Dr. Wallace that 
Mr. Sugg’s five tubes was not such a bed of tubes as Mr. Bray described. 
Being inclined, they would not send the air in a precisely vertical direc- 
tion; but, notwithstanding this, he was carrying out the same object by 
exactly the same means. He could not point out anything in the claims 
to Mr. Bray’s specification of April, 1879, about the tubes or gauze; but 
he claimed the means employed for causing a column of air, and he had 
previously described these means. In the August, 1879, specification 
Mr. Bray claimed the construction and arrangement of his improved 
means there set forth, including the parts comprised in the previous 
patent. In the experiments they found that with the smaller glass 
cylinders, but always with the top just above the tips of the burners, the 
effect was the same; the larger cylinders being lowered where they were 
fixed in below. No doubt there had at one time been perforations in the 
upper plates, made probably for the purpose of experiment; but they did 
not go through, and had no effect whatever on the trial. He had never 
before known of the superheating effect of adjacent contiguous flames 
employed in street lighting. In a Faraday burner produced from the 
House of Lords, the flames would apparently touch ; but the arrangement 
was on the same principle. 

Re-examined: In their experiments they preferred to use the original 
Bray lamp rather than a new one which was offered them, thinking it 
better to have that with all its parts as they were. Mr. Bray himself 
furnished the lamp. Mr. Sugg’s lamp, employed for the purpose of the 
other experiments, was one erected in the street. Mr. Bray gave the 
alternative of the bed of tubes described, or a metal plate pierced with 
holes. Mr. Sugg used practically the latter, deflected for assisting in the 
diffusion and distribution of the air, so as to allow it to enter the lamp 
steadily without any great rush. The whole apparatus was designed for 
the production of an upward current of air passing through and enveloping 
the flames. Mr. Sugg did not confine himself to any particular number of 
Openings. So far as regarded its construction and operation, Mr. Sugg’s 
inlet apparatus was substantially the same as Mr. Bray’s, according to 
their observations, in the course of which they went up ladders in order to 
be on a level with the lamps, and they could see distinctly the same upward 
column going right to the top of the lamp. The variations referred to 
in the cross-examination were distinctions without differences. It would 
be practically the same thing if some of the burners were placed outside 
the cylinder. He had not tried this, but thought it was a fair inference 
from the result of his experiments with the cylinder placed altogether 
outside. 

Mr. George Bray, the defendant, was then called, and examined by Mr. 
Davey. He said he had been engaged for 19 years in the manufacture of 
gas apparatus. In 1879 there was a scare on account of the electric light ; 
and, being largely engaged in the manufacture of flat-flame burners, he 
devoted his attention to their improvement in competition with the Argand 
system, with which Mr. Sugg was identified. He formed the opinion that 
this system was destined to fail; he believed then that it was certain to do 
so. He took out his first patent in April, 1879; and he described there a 
modification with inlet as well as outlet at the top of the lamp. This 
lamp was produced in Court, and was the original one with which the 
experiments spoken of by the previous witnesses were made. It had 
remained in his possession ever since. The top covering plate mentioned 
had been placed in the top ventilator during the experiments at Leeds, in 
order that it might be strictly in accordance with the drawings. He 
advertised his system largely from February, 1879, to December, 1881—in 
the JournaL or Gas LicutTinc mainly. A correspondence took place 


between him and Mr. Sugg (who commenced it) in December, 1879. Mr. 
Sugg then charged him with copying his hollow-top burners. Witness did 


not admit that the defendant was the inventor of these burners generally, 
though he would not dispute with him the honour of introducing steatite 
hollow-top burners, whether he was entitled to it or not. He did not, in 
the course of the correspondence referred to, charge Mr. Sugg with copying 
from him ; but he contradicted the defendant and repudiated his claim to 
be the inventor of hollow-top burners generally. He remembered the 
exhibition at Leeds in the latter end of April, 1879. Mr. Sugg there exhi- 
bited gas-fittings generally ; and four of his improved Argand lanterns for 
street lighting were put up outside the Town Hall, but no flat-flames were 
used. Witness exhibited his newly-patented fiat-flame street lanterns; 
and, amongst other exhibits, his new and improved slit-union or hollow- 
top burners, and others with the patented wings added, or winged burners. 
These burners were of 30 to 80 candle power. For the latter, with 16-candle 
gas, 20 cubic feet per hour would be consumed; varying, of course, with 
the pressure and quality of the gas. His name and the number of candles 
were stamped round each burner, distinguishing the sizes. It was purely 
an arbitrary distinction; but it answered his purpose. Specimens were 
produced in Court of the burners he exhibited at Leeds. Before that time 
hollow-top burners of such a size or diameter had not been used for flat 
flames. None of the 80-candle power burners had been made, though 
some equal to 30-candle power had been produced with the slit shorter or 
wider. It would, perhaps, be better to say burners had previously been con- 
structed to consume 10 cubic feet of gas per hour, but not well. The 
30-candle power burners could be made to consume from 8 to 15 cubic feet 
of gas per hour well. For some time before this date he had tried and 
found great difficulty in increasing the consuming capacity of the burners, 
because the widening of the slit made the burner practically useless. This 
was on account of the small range of pressure through which it would 
work, the smoky character, diminished brilliancy, and general looseness 
of the flame. He was sorry to say he could not claim any monopoly of 
his large-sized burners; though it took him a long time, and required 
considerable thought and experiment, to perfect them. Mr. Sugg was intro- 
duced to him at Leeds by Mr. Woodall, the Gas Engineer to the Leeds Cor- 
en an agent of Mr. Sugg’s (Mr. Boydell) being present at the time. 

e had a conversation with Mr. Sugg on the subject of street lighting by 
Argand and flat-flame burners. Mr. Sugg then first saw witness’s large 
lantern, in front of which they were standing when they were introduced 
to each other. The burners in it had wings. They were about 60-candle 
power enlarged and improved hollow-top burners, four in one lamp and 
two in another. Mr. Sugg’s attention was drawn to them as they were 
discussing the subject generally, and he informed witness that he had 
tried flat flames for his improved street lighting, and had not succeeded 
in producing a satisfactory result. They also had a conversation about 
Mr, Sugg’s Argand lamps, with which he was so much dissatisfied; and 
he made some complaints to Mr. Woodall about the supply of gas to 
them at the exhibition, of which this gentleman, as the Corporation Gas 
Engineer, had charge. They then—Mr. Woodall, Mr. Boydell (he thought), 
Mr. Sugg, and himselfi—went into the exhibition, to witness's stall, where 
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one burner was lighted, and others were displayed in the case ; and Mr. Sugg 
examined them. Witnesssawsome of his enlarged burners, without wings, 
in Mr. Boydell’s hands at the Great Northern Hotel at Leeds, where they 
met atluncheon. At that time Mr. Boydell could not have procured them 
anywhere but at the stall; and he gave witness an order for the sizes 
which he could not obtain there. They were not supplied. Mr. Boydell 
either had not the whole series, or he did not show them. In 1879 and 
early in 1880 Mr. Charles Hunt, one of the Gas Engineers to the Bir- 
mingham Corporation, was trying experiments in street lighting; and 
witness supplied, on his order, about half-a-dozen of his bottom-inlet lamps 
with the improvements, and they were selected for the public lighting. 
Nearly 100 of his lamps had been since supplied to Birmingham. After 
the selection was made, a private exhibition of gas apparatus was held on 
one day early in March, 1880, for the benefit of gentlemen interested in gas 
matters. Mr. Sugg then sent a flat-flame street lamp; previous to which 
time witness had not seen one of them. He examined it, and came to the 
‘conclusion that it was copied from his patented lantern of April, with the 
improvements introduced by him in August, 1879, in all its essential 
features. It would be more correct to say it was the April patent that 
was infringed. Mr. Sugg sent a drawing of the lamp to the JouRNAL o¥r 
Gas LicuTine ; and a long correspondence (a copy of which was produced) 
ensued between himself and the plaintiff in this publication. At Bir- 
mingham the tests made of the lamps—Argand and flat-flame—were 
rather favourable to the former; but they were next day followed by 
others at which witness was not present. A book produced contained all 
the advertisements of himself and Mr. Sugg during 1880 and 1881, facing 
each other on opposite pages. In one of them Mr. Sugg referred to the 
Birmingham tests as favourable to himself; and witness replied to this 
by calling public attention to the result of the second day’s experiments. 
Thereupon a correspondence ensued between them in the JouRNAL oF Gas 
LicuTinG ; witness writing first in the number for the 23rd of March, and 
Mr. Sugg replying. 

Justice Nort asked how this reference to the correspondence was 
material. 

Mr. Davey said he desired to show how the dispute on the patent 
question had arisen, and that some of the comments which had been 
made upon Mr. Bray’s style might be transferred to Mr. Sugg. 

Examination resumed: His letter of the 6th of April referred to the 
Birmingham lantern as being an infringement of his patent; and he still 
believed it was so. -At the same time witness meant to give Mr. Sugg 
credit for all that was due to him. He caused a search to be made at the 
Patent Office, and no lamp could be found to have been patented by Mr. 
Sugg, as stated by that gentleman in his letters. In replying he accused 
Mr. Sugg of having adopted his improvements; and he believed the state- 
ments he made were accurate. Certainly there was no patent in January 
or February, 1879. Mr. Sugg replied by sending a drawing of his Bir- 
mingham lantern. Witness, in his answer, commented on the drawing; 
mentioning the details and particulars in which the plaintiff had infringed 
his patent, and accusing him of “ sophistry” in the letters he was writing 
to the Journau. [The learned Counsel proceeded to read in full several of 
the letters which appeared during April and May, 1880.] He honestly 
believed the statements made in his letters to be true ; and he made them for 

-the purpose of protecting what he considered to be his rights. The corres- 
pondence ended early in June with a letter from Mr. Sugg, to which the 
Editor appended a note in which he “congratulated his readers on the 
close of the controversy,” and put a stop to it in the JournaL. Private 
letters also passed between the parties, one of the 16th of March, 1880, 
from him to Mr. Sugg, stating that the flat-flame arrangement in the Bir- 
mingham lamp was an infringement, and enclosing copies of his specifica- 
tions and drawings. Further letters passed, and witness gave the plaintiff 
the particulars of infringement, honestly believing his statements to be 
true. He also told the plaintiff that should he continue manufacturing 
the lamps as he was doing, proceedings would be taken against him. 
When he wrote this letter he intended to bring an action, as he had 
threatened. He did not, however, do so at the time. He had before con- 
sulted his solicitor on the matter; and he, knowing witness’s health to be 
bad, told him that if he once commenced a Chancery suit he would have 
to attend at his (the solicitor’s) office every day on the matter, and 
therefore he had better consult his doctor. The doctor, on being con- 
sulted, advised witness to abandon business altogether, and go abroad. 
He did so in June, and returned in September, 1880; but, under 
medical advice, again left England in the following spring, for Italy 
and Switzerland, returning about the beginning of June. While 
in England in the interval he was under medical treatment. On June 23, 
1881, he wrote to the Alliance Gas Company warning them that the 
Sugg lamps with which they were proposing to light the streets of 
Dublin were an infringement of his patent; referring to his lanterns 
erected at that time, of which there were not many—the “ Birmingham,” 
‘* Westminster,’ and others. The advice there referred to, under which 
he was acting, was that of his solicitor and Mr. Imray; and he honestly 
believed the lamps about to be put up were infringements. This letter 
was written as a warning, and for the purpose of protecting his legal 
rights. He also wrote to Mr. Townsend, the Secretary of the Bristol 
United Gaslight Company, to the same effect, threatening that if the 
lamps were used an injunction would be applied for, and enclosing copies 
of the specifications of April and August, 1879. Similar communications 
were made to the Lambeth Vestry, and under like circumstances. The 
letter to the Lambeth Vestry had reference to the lower diffuser which had 
been put into the altered Argand lamps in the Waterloo Road. When he 
examined this apparatus he came to the conclusion that it was an infringe- 
ment of the bed of tubes and diffuser at the bottom of the lantern patented 
by him in August. He was of this opinion when he wrote the letter to the 
Lambeth Vestry ; and he was still of thesame opinion. This was the bond 
fide conclusion to which he came. A letter was written on Sept. 13, 
1880, by witness to Mr. Chalmers, at Greenock, warning him that the 
lamps the Corporation were going to use were infringements which he 
intended to restrain at once. This was his bond fide intention at the time; 
but, on consulting his solicitor, he found that a patent suit was a more 
serious affair than he had anticipated. His advertisement in the JourNaL 
or Gas Licutine for Aug. 9, 1881, referred to Mr. Sugg as “the recent 
convert” from the Argand to the flat-flame system. This was in answer 
to one of Mr. Sugg’s, claiming the victory on the result of his lighting of 
Whitehall, which the plaintiff said was the “ best-lighted street in London.” 
In his reply, the statement that the Argand system had proved practically 
to be a failure, and had disappeared from the streets, was true. He had 
applied to the Directors of The Gaslight and Coke Company to be allowed 
himself to light part of Whitehall ; but permission wasrefused. No doubt, 
as he had stated, the Argand system had been discarded by its inventor 
for the relighting of Whitehall; and witness represented that Mr. Sugg 
had completely abandoned his system to meet this gentleman’s state- 
ment that his lamps had been selected in preference to witness’s 
own, which statement was calculated to seriously injure witness 
in his business. The plaintiff had at that time ceased to publicly 
advertise his Argand lamps, but not to include them in his trade 
circulars; and although The Gaslight and Coke Company had 48 of 


his Argand lamps then in stock, he did not use them for lighting Whitehy 
These statements were all made by witness in the honest belief that th. 
were true; and where indefinite allusions were made to “ certain partig;' 
as making false statements, Mr. Sugg was referred to, 
arrangement was part of witness’s apparatus, and Mr. Sugg had Copied 
parts of it. This was his belief. Mr. Sugg had copied witness’s pring; le 
of making the hollow-top burners. He was the first to adapt the width ani 
length of the slit to the quality and quantity of gas to be consumed, \, 
Sugg copied this in the large burners which he sent to Mr. Pattinson jy, 
the British Association tests, and also those used in the Birminghyy 
lantern trials. The advantage obtained by witness’s improvement was}, 
greatly increase the consumption and the lighting power per foot of Bi 
consumed. The Sugg table-top burner was also a distinct infringemé, 
of witness’s wings. He had never seen the earlier Sugg North-West, 
flanged burner before it was produced in Court; and did not know of; 
when he took out his patent. He claimed the arrangement of the burne, 
in close contiguity, so as to increase the brilliancy and lighting powery 
the flames; but supposing it not to be comprised within his patent, \, 
Sugg certainly oma it from him, though representing it as his own jy. 
vention. He regarded Mr. Sugg’s production as column of air, and placi 
the burners in it, to be an infringement of his patent ; and he was still unje 
this belief. Apart from the patented portion, the style or form of ty 
lamp was taken by Mr. Sugg when he changed from the Argand to the fig, 
flame system. He caused the advertisements complained of to be insertaj 
in the JourNaL or Gas Licutine to meet Mr. Sugg’s style of advertisin, 
and mode of conducting his business, which he (witness) believed wa 
doing him serious injury, and taking away from him the credit of his oy 
invention, which was justly his due, as well as his character for veracity, 
He believed Mr. Sugg’s statements to be absolutely untrue, and wished only 
to contradict them, without any desire whatever to injure him. Mr. Suy 
referred in his advertisements to “ misleading statements of a competing 
firm as unworthy of attention; and immediately followed up this state 
ment by issuing the writ in the present action. The lower ventilator mj 
under the patent of April, 1879, comprising two cylinders and a bafiliny. 
ring (now produced) was intended to be half the top ventilator, and wy 
shown at the Leeds Exhibition as made under the first specification; by 
this old bottom ventilator was never sold. His present improved venti. 
lator, under the August patent, had no divisions or ribs, and was the 
gaa which he believed was being infringed by the Lambeth Vestry 
amp. 


TweELrtu Day.—WEDNESDAY, JULY 23. 

Mr. Bray, in cross-examination by Mr..Asron, said he had been 4 
patentee for many years. He began business with a patented bume 
in 1865. About 1872 he took out another patent; between 1865 and 147) 
he took out several. He made the experimental lamp that was tried by 
Dr. Wallace and the other witnesses with inlet and outlet at the top, iu 
accordance with the specification drawings, which were really made fron 
the lamp itself. 

Mr. Astron informed the Court that his theory was that the lamp hai 
been altered from the drawings. 

Cross-examination resumed : From the parts of the lamp now produced 
the drawings were made; and if there was in the latter any departure from 
the sizes, it was the fault of the draughtsman. The top ventilator differed 
from them in respect of the cover being shown in the figure as closed. 

By the Court: The original solder on the top had run off. In fact, it 
would remain soldered no longer than the first lighting of the lantern. 

Cross-examination continued: There was now an annular opening all 
round the top of the lamp; and the cover was farther from the outer than 
the inner cylinder, leaving additional space for the escape of the products 
of combustion equal to another row of holes. _ He did not think the upper 
cone itself was enlarged; but at the tube end it was longer and wider in 
diameter. As a fact he had not measured it, but thought the funnel part 
was not enlarged. In proportion, the baffling-rings were made somewhat 
narrower both at the top and bottom than was shown in the drawings. The 
effect of lessening the width of the baffling-rings would be to give very 
slightly freer access to the currents of air; but, in fact, the drawings were 
not in accordance with thelamp. This would all be remedied by lengthen. 
ing the whole of the ventilator. He had heard Dr. Hopkinson say he had 
tried a lamp made according to the second modification, and the flames 
would not burn in it satisfactorily. This was quite in contradiction to the 
experiments of Dr. Wallace. It was important to have the escape for the 
products of combustion in proportion to the gas consumed; but it was 
entirely a matter of proportion. Unless they could freely pass away there 
would be a choking of the flame. According to the description in his speci- 
fication, he had only half the space for escape with the inlet and outlet at 
the top, as compared with the first modification, where the inlet was at the 
bottom. The aggregate area of the holes at the bottom of the outer cylinder 
of the upper ventilator Was about equal to that of the outlets at the top. 
There was nowhere any indication in his specification for his second modi- 
fication that the outlet holes were about half the area as compared with 
the first; but, as a fact, they were, and it would be necessary to increase 
this area. Judging from Dr. Hopkinson’s experiments, the flames were 
choked on this account ; but they had not yet seen the apparatus he had 
used. He had seen the top of the lamp used; and it was not constructed 
according to the specification, though Dr. Hopkinson stated that to the best 
of his belief it was. While the apparatus itself was nearly twice as large, 
the holes were scarcely any larger, and not proportionately so close together. 
This was a more or less important difference as regarded the working of 
the lamp; but it could be remedied by making more holes. The larger 
apertures were somewhat larger than the others; but he could not say 
whether they were sufficient for the lamp without testing them, and 
placing the burners in their proper relative position. Extra small holes 
were made in the top, as against slits or crosses in witness's lamp; and 
they afforded some slight compensation. The perforations in the inner 
cylinder were less in proportion to the blank space than in witness's lamp, 
or as shown in the drawings. This was an important fact in proportion 
to the lantern. In his own lamp unperforated belts, slightly narrower than 
those shown in the drawings, were placed at top and bottom. This applied 
to the solid part of the inner cylinder. In Dr. Hopkinson’s experimental 
lamp the perforations were not so freely made in the side as in witness$ 
top ventilator under the second modification. The width of the two non- 
perforated bands inside was about the same; but the baffling-rings were 
much nearer the perforated cylinder than was shown in his drawing*. 
The object being to prevent draughts, and not to interfere with the free 
access of air into the lantern, the workman who made the lamp must have 
known that there was not space enough to allow the air to pass with 
sufficient freedom. \ 

Justice Nort said the two cylinders in the lamp used by Dr. Hopkinson 
were, as far as he could judge from the apparatus itself, closer together 10 
a sa ae than in witness’s top. It woul have been as well if Dr. Hop- 
<inson had taken a lamp of the size of Mr. Bray’s in use. 

Mr. Aston said there were, in fact, none in use made according to the 
first modification ; and it was thought fairer to Mr. Bray to take one of the 





same size as Mr. Sugg’s. 
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ee a 
Justice NorTH thought that in Dr. Hopkinson’s lamp the bafiling-rings 
vere broader and closer than in witness’s lamp. 
W‘Cross-examination resumed: The functions performed by the baffling- 
‘nag were of importance, or they would not have been placed in the lamp; 
Ss they were not the same in proportion. It was not the fact that his 
= aratus was not made in accordance with the figure in the specification. 
the plank cone collector was not used unperforated, except when the 
bottom ventilator wasused. He had i up any such lam Ss, or sold 
hem; though they had been experimented upon and exhibited by him, 
: d had been put about his place with the bottom apparatus. He had not 
= de and sold any with the cone conductor at the bottom, with the inlet 
outlet apparatus at the top; nor had he sold any lamps with the inlet 
_ outlet apparatus so placed, as he would not let them go out until per- 
fected. Therefore, so far, he had no trade to protect from Mr. Sugg’s 
statements. In his second specification he had referred to or stated all the 
arts required to be employed when the second modification was used, 
except that in his description he had not alluded to the bottom cone bein 
shown, when the top ventilator was used as inlet and outlet, solid instea 
of perforated. As a fact he had there omitted all reference to the bottom 
cone and conductor in this connection. For producing the —s 
column of air for steadying and increasing the brilliancy under the secon 
modification, with inlet and outlet at the top, the lower cone conductor 
must be retained, and either perforated or raised from the bottom. When 
the intake was at the bottom, the conductor was not necessarily required ; 
put it gave a more rapid flow of air, whether used in connection with the 
top or the bottom ventilator. A third modification was described in his 
atent, for producing a similar column of air, but it had nothing to do with 
street lanterns; that was to say, a column of air of the kind before 
described in the first and second modifications. If the one was the same 


~ thing as the other, he meant the same thing. The means employed for 
r Sugg obtaining it was a glass conductor, much larger in diameter, and much 
Peting Jess in length than was used for the Argand. This produced a column of 
—- air other than that required for the purpose of combustion and ventilation, 
’ Made and would cause it to flow vertically through the centre of the chimney or 
ling conductor, steadying, controlling, and increasing the brilliancy of the 
. We BS ames inside the chimney. It would do so because the upward moving 
<. by ie column of air, besides keeping the flame steady, assisted in its oxidation ; 
Venti. ey and it could be enlarged by varying the size of the chimney, according to 
. thy > the wish of the maker. His claim was not for a widened and shortened 
Vestry ' Argand chimney, but for the use of the special kind of cylinder required 
" for flat-flames employed in outside street lanterns. Soon after he had 
», seen Mr. Sugg’s lantern, he wrote the letter of March 16, 1880, stating that, 
> ashe had not received any communication regarding his accusation of 
een 4 ' infringement, he took this as an intimation that he would continue to 
arner ' make the lamps, and threatening proceedings for an injunction; and he 
sty then certainly meant to take them. He consulted Mr. Imray on the 
ed by matter early in 1881, chiefly orally ; but he had had-a written communica- 
y id ' tion or report from him, referring generally to witness’s patents, and to 
ron this patent in particular. He did not know where this report was. 
4 Mr. Aston asked for its production. 
phal Mr. Barer said he had had no notice to produce it, and knew nothing 


about it if it existed. 
Mr. Aston said the notice to produce called for all documents connected 
with the matter; but he would give the necessary formal notice. 
Cross-examination resumed: He knew that he would have to support 
. fe _shis proceedings by pane the validity of his patent; and had a shrewd 
tit [= notion that he would have to show infringement before he could obtain an 





, fe injunction. Generally he knew he would have to support the validity of 
all » hispatent in a Court of Law; but he had never then been in a Court of 
han " Law. He was aware that he had nine claiming clauses in his specification ; 
ucts but did not know that he would have to support the validity of them. He 
pet ~=s would swear Mr. Imray did not tell him so; but heknewit now. He first 
‘il @ knew he would have to do so when the whole thing was. thoroughly gone 
part into, and he became better acquainted with the patent law. To the best 
rhat '  ofhis belief Mr. Imray did not tell him, in the beginning of 1881, that he 
The — would have to support the validity of his patent; but since the action it 
“¥ ff had been the subject of discussion and advice. He did not think he had 
_ since threatened proceedings against Mr. Sugg for infringement. He was 
nad » _ in the hands of his Counsel, and intended to be guided by them. 
som Mr. Aston explained, when asked by the Court as to the relevancy of 
“a | this evidence, that what he desired to show was persistency in the charge 
the Fe of infringement. 
the Cross-examination continued: Mr. Sugg had copied him; and he drew 
yas a distinction between copying and infringement. Mr. Sugg had, in his 
ee enlarged table-top burner, infringed or copied witness’s wings. With 
“4 regard to Mr. Sugg’s earliest North-Western burner, he would scarcely say 
he it was an infringement in its smallest 1878 form. He scarcely thought 
- | that this would be sufficiently palpable to induce him to charge it as an 
- | infringement. He bond fide thought still that the table-top burner of Mr. 


Sugg was an infringement of the wings—most emphatically so; but the 
flange on the North-Western burner (on account of its difference in size 
and position) could hardly be so charged. At all events he would not be 
ee inclined to allege that it was. He had seen burners with projections or 
rings under the slit prior to 1879. 


“| _By the Court: He had before that date seen Clegg’s burner with the 
ea rim projecting beyond the top. 

: _Cross-examination resumed : His wings were different, in having larger 
- alr-resisting surface for the protection of the flame. They differed so 
i entirely as to amount to a new invention. They were fixed below the tips 
n of the burners; but the tips necessarily belonged to the burners. Both 


Clegg’s and Mr. Sugg’s table-top burners had the flange attached to the 
i the tip; and witness’s wings were fixed in the tip-holder, but were capable 
of being attached to the tips. His metal wings were fixed or soldered in 

i their places. Hollow-top burners, large up toa certain size, had been in 
; use since Wadsworth introduced them in 1860. Had seen the large bats- 
wing burner produced in Court, and even larger ones; but the slit in it 

’ was so wide as to make it perfectly useless for street-lighting purposes. 
He had described his adaptation of the size of slit, or new principle of 
slit-union burner, in a paper which he read before the North British 
Association of Gas Managers in 1882,* and explained it to a number of 
ga8 engineers at the Leeds Exhibition in April, 1879. Prior to this date 
¢ had exposed and advertised his burners manufactured in accordance 
with this principle. He had not made it the subject of any claim in his 
Specification, as it was only the carrying out of a principle, which was, of 
course, unpatentable. At that time he had not consulted any one on the 
subject. When he wrote to Mr. Sugg on April 16, 1880, this gentleman 
had taken his conductor cone and mode of clustering burners in such 
close contact as to control and increase the brilliancy and lighting power 
of the flames, and had combined the whole of these parts, as was done 
by witness. This Mr. Sugg had done in the lamp he exhibited at Bir- 
Mingham. Having gone over to inspect it there, witness found that Mr. 
Sugg had wired for its return, as legal proceedings were threatened. He 
considered that Mr. Sugg’s glass cylinder was the equivalent of the 





* See JounnaL, Vol, XL., p. 350. 





conductor; but no equivalent to the cone was required in that 
lamp. The glass cylinder was slightly less elevated in comparison; 
the conductor surrounding the flames, and the majority of the flames 
being outside the cylinder in the Birmingham lamp. The burners 
were also placed higher in Mr. Sugg’s lamp. A lamp like it was 
exhibited for a long time at Birmingham, a another was placed in 
Whitehall ; but he did not know of his having made and sold any others. 
He did not know, in the Bristol, Dublin, and Greenock instances, exactly 
the kind of lamp that Mr. Sugg was going to supply; but the Lambeth 
lamp was put up when he wrote his letter of June 23, 1880. This letter, 
to the Lambeth Vestry, referred to the altered Argand lamp which had 
been put up. It was not in reference to the substitution of the flat- 
flame burners for the Argands, but to the use of the bottom diffuser and 
bed of tubes copied from witness’s, in infringement of his patents of April 
and August, 1879. This was what he meant at the time of writing the 
letter, even if not so expressed. Besides this there was the clustering 
of the burners in close contiguity, and the production of the controlling 
column of air; though the former had been dropped out of these proceed- 
ings, notwithstanding his opinion. He then and still claimed the clustering 
of the burners in this form per se, though he alluded to the whole thing; 
this being one of the points. In his August specification his diffuser dis- 
tributed the in-rushing air before passing through the bed of tubes; but it 
also distributed the air afterwards. It consisted of two cylinders, one of 
them (the outer) closed except at the inlet. He never saw one of Mr. Sugg’s 
used with the bottom projecting diffuser. The whole apparatus of wire 
gauze, bed of tubes, perforated metal plates, and projecting diffuser formed 
the bottom ventilator. This arrangement was an infringement of his 


patents. Mr. Sugg had not the lower outer closed cylinder, but he had it 
inside. No doubt it was the fact that Mr. Sugg had not the perforated 


projecting bottom diffuser closed at the bottom ; and witness always knew 
this. Mr. Sugg used perforated zinc in his inside projecting diffuser ; 
while witness used this for the outside one. 

By the Court: Mr. Sugg had infringed the August patent by providing 
a diffuser and bed of tubes above it, and covering it with a metal plate; 
the bed of tubes giving a vertical direction to the air, and then modifying 
and diffusing the current by passing it through the covering plate. In 
fact, witness in his August patent claimed the combination described in 
his prior April patent for his top ventilator. 

Justice Nort had not yet heard anything about the top ventilator in 
the August specification. 

Mr. Aston : Nor has anybody else. 

Cross-examination continued: The August patent was for one diffuser, 
which took the place of the diffuser in the April one, in which he had not 
the diffuser both above and below the tubes, but only below them. This 
was equally the case in both specifications ; the lower part of the bottom 
ventilator in each being closed by a plate, while Mr. Sugg’s was open, 
allowing the free access of the outer air to the tubes in a vertical direc- 
tion. This was not the case in Mr. Bray’s, as the bottom‘of the ventilator 
was closed by the plate. In witness’s lamp the tubes were practically 
clustered together as close as he could get them, so as to give a vertical 
direction to the incoming air. In Mr. Sugg’s lamp they were not placed 
widely apart; but some were curved, while others were not. Those that 
were not curved were apparently, from the drawings, covered by an angle- 
piece, the effect of which would be to deflect the current sideways; but he 
could not see what good it did. In these respects Mr. Sugg’s arrangement 
differed from his; but there was no diversity in principle. Mr. Sugg, 
again, had no conical collector ; and he (witness) did not know of anything 
in his own specifications showing that this or the conductor could be 
dispensed with, being essential for the gathering in of the column of air. 
There were different kinds of such columns produced, and for the creation 
of the more rapidly moving one the cone and conductor were used. In 
his interview of Feb. 25, 1881, with the Directors of The Gaslight and 
Coke Company, when he informed them that Mr. Sugg’s lamps were an 
infringement of his, and that he should take proceedings for an injunc- 
tion, he referred to the Lambeth and Birmingham lanterns. They were 
now to be seen in the centre of the roadway in Parliament Street and 
Whitehall. He had not seen the drawing of the Lambeth lamp produced 
before he made the charge; but he had seen them in the streets, and 
exhibited at Birmingham. With the inlet at the top of the lamp, the use 
of the cone collector was not necessary. In Mr. Sugg’s lantern the burners 
were elevated; and nowhere in witness's own specification was there an 
direction for elevating the burners when the cone collector was not heme 
Mr. Sugg’s lamp had the cone at the top, but was not otherwise the means 
employed by witness. This cone was larger and in closer propinquity to 
the flames than in the Bray lamp; but he did not limit himself to the size 
he used. He did not claim the cone per se, because its use was old, but 
only in combination with the other parts of the pis, The difference 
in position was important in a street lamp; and the only similarity he 
could point out between this lamp and his own second modification 
was the use of the upper cone collector in producing the column of air, 
the use of the flanged table-top burners, and their being placed close 
together in a cluster in the moving column of air. He did not hear Dr. 
Wallace say that in a lamp, with the inlet at the top, the table-top 
flange was not necessary for the efficiency of the burner in the secend 
modification ; and, if it were there, would not serve any useful purpose. 
Witness did not agree with this. Nor did Mr. Sugg, evidently; for he 
placed his table-top burners there. The arrangement shown in Mr. 
Sugg’s Lambeth lamp was, he considered, an infringement of his patent, 
though the only actual part taken per se was the cone. Every use of a 
burner-tip with a flange was in this regard an infringement of his patented 
wings. The Westminster or Greenock lamp was also an infringement of 
his April patent, though Mr. Imray might have said it was not if the holes 
existed in the ribs. The burner arrangement was an infringement; but 
the lantern itself was not. A similar column of air was not produced ; 
and as the air came in at the sides and passed through the lantern, it 
could not exist. Mr. Imray had said the arrangement of burners was not 
taken in this lamp; and witness did not agree with him. He rather 
agreed with Mr. Livesey, who said witness was the first to introduce the 
system of clustering burners. Mr. Imray had said that the arrangement 
of burners was not taken in any of the four instances—the Whitehall, 
Bristol, Dublin, or Greenock lamps. Notwithstanding that his burners 
were either vertical or divergent, and Mr. Sugg’s burners (according to the 
drawings) were convergent, he still said they were infringements. There 
was no column of air, such as witness described, in the Bristol lamp. If 
the three burners were lighted in a still atmosphere, there would not be 
such an air column; and if there were the slightest movement in the 
wind the currents would go into and out of the lamp laterally. His 
burners were larger than the ordinary burners used before ; consuming 
from 10 to 12 cubic feet of gas per hour. He frequently used burners of 
this consuming capacity, giving about 30-candle power with 16-candle gas, 
The large 60, 70, and 80 candle power burners were less frequently used 
than the smaller ones. It was not true that he had advertised them, but 
had only fixed them in a few places. He had sent thousands of them to 
Prussia. He could not say where they were {used in this country for 
lamps in the general run of street lighting ; but they were usual article* 
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of trade. Though he did not employ the very large burners for this 

ee. he believed they were being so used in the streets of Berlin. 

hey were fitted in some of the lamps he put - at first ; but he did not 
use them generally in his lanterns. With regard to the other drawings, 
they only infringed his patent in respect of the arrangement of the 
burners and flanges. He had no means of ascertaining what the lanterns 
being supplied by Mr. Sugg were, as inquiries on the subject would have 
been thought impertinent by the persons inquired of; but witness knew 
he was supplying lamps with the burner-clustering and other arrange- 
ments. Before he complained of the infringements, to the Gas Companies 
and other bodies, he had been away from England unwell, from June to 

September, 1880, and from March to June, 1881. He was sufficiently well 

in February to attend before the Directors of The Gaslight and Coke 

Company, and make his charge of infringement, and to threaten Mr. Sugg 

with proceedings in April, when he gave this gentleman till the following 

Wednesday to make up his mind to give up-constructing his lamps. Mr. 

Sugg then left the matter to the good sense of the readers of the JouRNAL OF 

Gas Licutrne and the arbitrament of the Courts, if witness chose to go on. 

This was a challenge, no doubt. N6 doubt he had threatened one of Mr. 

Sugeg’s customers—The Gaslight and Coke Company—verbally with pro- 

ceedings, or that their use of the Sugg lamps would render them liable to 

proceedings for infringement. For him to have taken proceedings in his 
then state of health would have been madness. On his second return to 
England, he again consulted his solicitor on the matter. It was true that 
he was counselled by his solicitor and scientific adviser to take pro- 
ceedings; but Mr. Sugg began first and they left the game in his hands. 
{His Lordship and witness’s Counsel here objected to the question being 
pursued as to what had taken place between witness and his legal adviser. | 
Mr. Sugg was close enough at the Leeds Exhibition to inspect the two 
lamps witness was exhibiting, being just under the lamp-posts; and he 
then went up the Town Hall steps and stood on a Jevel with the lamp tops, 
at a distance of perhaps 15 yards. Witness also went up, and was intro- 
duced by Mr. H. Woodall. When Mr. Sugg was standing at the foot of 
the lamp-posts he had no conversation with Mr. Sugg. Two of his lamps 
were being exhibited, and four of Mr. Sugg’s. 
Re-examined by Mr. Barser: He did not write to the Journal of 
_ Artificial Light, giving an account of the occurrences at the Leeds Exhi- 
bition, in April and May, 1879; but there was an account of them in the 
papers. In one of his letters to the papers eight or nine months after- 
wards he wrote stating that Mr. Sugg saw and examined the lamps, and 
said he had tried flat-flame burners, but not with a satisfactory result. 
No reply was made by Mr. Sugg to this letter. 
Mr. Aston remarked that Mr. Sugg was not asked whether he ever 
saw it. 

Justice NorTH said in that case it would not be a subject of evidence. 

Re-examination resumed: The lantern top produced was of the ordinary 
kind employed, as was the lantern itself. The top ventilator had to be 
sv to the gas consumed in the lamp—that used by Dr. Hop- 

inson was unusually large. There had not been any tampering with the 
lamp used in witness’s experiment; and the slight variation between it 
and the specification drawings would not have any material effect. If the 
ventilator were closed down, it would burn slightly less gas; and to this 
extent the efficiency of the lamp would be effected. After the first lighting 
of the lamp the original solder would at once run out. Placing the 
baffling-plates closer to the cylinder openings would obstruct the access 
of air. When a stronger current of air was required, witness placed the 
cone in the lamp. He never made a lamp according to the specification 
drawings, with top inlet and outlet ; but had made several for experiment. 
For purposes of sale he constructed a simpler form of lantern. He had 
been making lamps under his April patent, for exhibition and experiment, 
but not for sale, at the time he took out his August specification; but he 
then at once commenced to manufacture and sell them as made according 
to his drawings. Down to the present time no attack had been made upon 
his patents, though Mr. Sugg had threatened. 

Mr. AsTon said as a fact the Attorney-General’s fiat had been obtained 
for proceedings against the patents, but the writ could not be issued. 

Re-examination resumed: So far as he knew, the principle of his 
enlarged hollow-top burners was new. He had not seen the North- 
Western burner, or any other to which a wing or projection was affixed, 
before he brought out his April, 1879, specification. This contrivance for 
protecting the flame from the upward rush of air was new; and he was 
the first and true inventor of those two parts of the lamp. There was 
no practical difference in the way in which Mr. Sugg’s and his bottom 
diffusers or ventilators worked. The deflection of the tubes in the former 
would have no beneficial effect on the production of the column of air, 
and very little in fact. 

* By the Court: It would tend to prevent gusts to the extent that the 
tubes were bent ; but the diffuser itself did this most efficiently. 

Re-examination continued: The flat bed would pass the air straight up, 
and then it would turn inwards, and form part of the column. The air 
would probably pass a little more slowly than in witness’s apparatus. He 
had seen other lamps of Mr. Sugg’s besides the Lambeth and Birmingham 
lamps, but not before he wrote the letters complaining of infringement. 
In the lantern now in Whitehall the ribs were pierced. 

By the Court: He was not sure that he saw the Whitehall lamp with 
the ribs unpierced. It had been altered many times. He was not aware 
of any difference between the other lamps mentioned and the Whitehall 
lamp with unpierced ribs. It would be in March or April, 1881, after his 
interview with the Directors of The Gaslight and Coke Company, that he 
first saw the Whitehall lamp. 

Mr. John Pattinson, examined by Mr. INGLE Joyce, said he had been 
Gas Examiner at Newcastle-on-Tyne for 20 years, and was well acquainted 
with gas apparatus. He was appointed, with Dr. Wallace, by the British 
Association, in 1879, to report on the best means of developing the lighting 
power of coal gas.* For this purpose he applied to gas-burner manufac- 
turers; and among them, to Messrs. Sugg and Bray. From the former he 
cbtained a number of Argand burners. On that occasion Mr. Sugg did not 
send him any large hollow-top burners; but did so afterwards, in June, 
1880. From Mr. Bray he received a set of large diameter hollow-top 
burners in January, 1880. As far as he knew, Mr. Sugg first began to pro- 
duce burners of this character in June, 1880; but witness had long before 
seen Mr. Bray’s advertisements. Previous to June, 1880, the largest-sized 
Sugg burner he had seen was the one which was ;', inch in diameter, with 
a very wide slit; and he had not previously seen any so large as Mr. Bray’s 
before he obtained them in January—none of so large diameter. 

Cross-examined by Mr. Aston: Had read MM. Audouin and Bérard’s 
work on “‘ Gas-Burners,” reprinted from the JournaL or Gas Licurina. 
These gentlemen had worked out the relative diameters of nipple and 
width and length of slit, and so on; and proportioned them to the quantity 
and quality of the gas consumed. Mr. bear was the first to apply this 
principle to large burners; MM. Audouin and Bérard not having men- 
tioned anything larger than 4 inch. Large batswing burners, and there- 





fore hollow-tops, had been employed before for outside use. Mr. Bray, j 
his specification, spoke of the production of a column of air other than tha 
required for combustion and ventilating purposes, and causing it to floy 
vertically through the centre of street and other lanterns ; describing th, 


means for doing so by two modifications. This column of air was Claimed 
for the purpose of controlling, steadying, and increasing the brillianey ot 


the flames, and doing so by the use of glass cylinders smaller than Argand 
chimneys in a still atmosphere, either with or without lanterns, Flame 
might be so steadied and controlled by such a column of air of the kind 
produced, by the use of an ordinary glass globe, and as described jn y, 
Bray’s second modification. This would be the case whether the burner, 
were used singly, doubly, or in clusters; and would be produced by the ugg 
of a wide short glass cylinder. The Argand chimney was used to regulate 
the exact quantity of air to the gas consumed, which would be cloge upon 
the smoking point. This was a very different action to Mr, Bray's 
because, by having the wider chimney, more air was obtained than wa 
required for combustion and ventilation. The dimensions of the Arganj 
chimney would have to be altered according to the number of burners 
work within it. 

Re-exainined by Mr. Barzenr: As far as their form was concerned, th, 
chimneys and cylinders were the same; but in every other respect they wer, 
dissimilar. In action they were very different, in respect of the current 
air drawn up the chimney having the effect of steadying the flames, anj 
making them burn with more brilliancy. They would be prevented fron 
wafting about. If the Argand cylinder were lengthened above the flame 
it would give the same result; but no lengthening of it below would & 
more than regulate the amount of air getting to the flame. It would lk 
useless for the purpose of producing the Argand flame. Mr. Bray’s con 
and conductor would have the effect of sending a column of air up throngh 
the centre of the lamp. 

Thomas Platt, examined by Mr. IncLE Joyce, said he was foreman pas. 
fitter at the Central Station, Manchester; the lighting having been firs 
placed under his charge in January, 1881. It was lighted with 82 of Mr 
Sugg’s Argand lanterns. In practice they had great trouble with them, 
owing to the breaking of the chimneys. Between April 30, 1881, ang 
May 1, 1882, some 530 chimneys were broken. Besides this difficulty, they 
found the burners melted, through the breaking of the glasses and the gas 
not being turned down, because the lights flared. The air-guards at the 
bottom also became choked up with carbon and dust, and prevented the air 
having free access to the flame. There were a few lamps still up; but the 
100-candle burners had been taken out, and Mr. Bray’s slit-union bumey 
substituted. 

Cross-examined by Mr. Aston: While the chimneys lasted the Argand; 
did not give a good flame, because the burners could not be trusted to act 
with safety up to their full power. Some of the chimneys came from Mr, 
Sugg, and some were obtained in Manchester. Mr. Sugg’s were doubly. 
annealed, to enable them to resist changes of temperature; but they 
did not stand any better than the others. An automatic governor was 
placed on the main to regulate the supply of gas; and witness certainly did 
not regulate the burners badly. When properly regulated, Mr. Suge’s 
chimneys lasted a considerable time; but they had to be taken out when 
they become smeared or frosted, and in this state they were incapable of 
being cleaned. The supply was stopped by a cut-off apparatus ; but this 
did not ensure sufficient uniformity of supply in the Argands, because the 
flame was so sensitive. If there were a governor which could ensure 
uniformity, there would still be difficulty, because the other governors on 
the Argand burners themselves did‘not work properly. If they did their 

work, it would be all right ; but he never saw any one yet who could make 
the governor control the flame of an Argand burner. 

Re-examined by Mr. Barzer: There were 6-inch governors on the main, 
besides those at the burners. 





THIRTEENTH Day.—TuHuRspDAy, JuLy 24. 

Mr. F’. Boydell, examined by Mr. Barzer, said he was a commission 
agent, and part of his business consisted in selling gas apparatus on com- 
mission. He remembered the Leeds Gas Exhibition of 1879. Prior to 
that exhibition he had been selling gas-burners for Mr. Sugg, and ceased to 
do so in September, 1879. Mr. Sugg had a stall at the exhibition, and so 
had Mr. Bray. He had observed the character of the burners exhibited by 
Mr. Bray. They were much larger than he had seen before ; the largest 
being marked 80-candle power. He purchased altogether six burners— 
two of 40, two of 60, and two of 80 candle power. The burners were in 
actual use at the time. He telegraphed Mr. Sugg to come to Leeds; and 
on the following day he arrived. He (witness) was present at an inter- 
view which took place at the exhibition between Mr. Sugg and Mr. Bray, 
who were introduced to each other by himself or Mr. H. Woodall. He 
went to Mr. Bray’s stall and made a general examination of what was there. 
At this time a large burner was in action, and several others were exhibited. 
He could not say that Mr. Sugg then examined the large burners. At 
the interview the parties discussed the merits of the various lamps; and 
Mr. Sugg remarked that as far as he had gone he had not been successful 
with flat-flame burners for street lighting. After leaving the examination 
witness handed to Mr. Sugg the six burners he had previously pur- 
chased. He had never had these burners back. Mr. Sugg also told 
witness to get the intermediate sizes, and he purchased some others; 
but he did not succeed in obtaining a complete series. On the follow- 
ing day he told Mr. Bray that he had ordered a complete set of the 
burners, but had never received them. The other burners he purchased 
he either took or forwarded to Mr. Sugg at: his works in Vincent Street. 
He afterwards saw these burners, cut in halves, in- Mr. Sugg’s office, and 
also on the photometer. Experiments were made with the burners on the 
photometer by Mr. Walter Sugg. Had never seen, in Mr. Sugg’s works of 
elsewhere, any large hollow-top burners before the Leeds Exhibition. 
Cross-examined by Mr. Aston: He had never seen in Mr. Sugg’s works, 
previously to the exhibition, any very large burners, either hollow-top 
or not, burn more than 10 feet an hour. He might have seen an old iron 
batswing burner which passed perhaps 12 feet an hour. Mr. Sugg com- 
plained to Mr. Woodall that there was not sufficient pressure of gas to 
properly show off his exhibits. From January, 1878, to September, 1879, 
he was in Mr. Sugg’s employment as traveller on commission ; and he left 
because he could not obtain what was due to him. It was part of witnesss 
duty to collect accounts for Mr. Sugg, if asked to do so. While with Mr. 
Sugg he had not collected any money for him which was not handed over. 
After he left the plaintiff's employment he collected £23 15s. 6d. on a joint 
account ; but this was not handed over, as Mr. Sugg owed witness money. 
Upon another account he had collected the amount of his commission— 
viz., 25 per cent., which he retained, as he was entitled to do. He did not 
sever his connection from Mr. Sugg without proper notice. He had 
written asking for payment, and had taken Counsel's opinion upod the 
matter; and he had been told that he could not recover, as the agreement 
was not stamped. 

Mr. Henry Woodall, examined by Mr. Barzer, said that he was Gas 
Engineer to the Corporation of Leeds. He had the management of — 
gas apparatus at the Leeds Exhibition of 1879, where both Mr. Bray a0 





* Mr. Pattinson’s report on this subject appeared in the Journat for Sept. 7, 1880 
(p. 376),—Ep. J. G. L. 
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former flat-flame burners. He remembered meeting Mr. Sugg in the 

hibition, and seeing Mr. Boydell. Witness introduced Mr. Sugg to Mr. 
me y. He heard Mr. Sugg complain, in Mr. Bray’s presence, that his lamp 
sapast fairly dealt with—that there was not a suflicient supply of gas to 
it, Thereupon witness obtained a ladder and ascended the lamp-column 
al demonstrated to Mr. Sugg that there was a sufficient supply, as the 
oe t could be turned up so as tosmoke. Mr. Sugg was convinced that the 


ed been burning properly in hislamp. He afterwards went round the 
e hibition, and noticed a large burner alight on Mr. Bray’s stall. 


Mr. Aston said he did not dispute any of the facts which had been stated 

-to what Mr. Bray exhibited. 
as - . o. iia a 
Examination continued: Prior to the exhibition, he had never seen 
large hollow-top burners like Mr. Bray’s, or constructed upon the same 

me. 

a by Mr. Aston: The lamps exhibited by Mr. Bray had an 
inlet at the bottom, but an outlet at the top; and, so far as he could say, 
a collector was not used. He had never seen a collector in any of Mr. Bray’s 
lamps. He should say that in these lamps the burners were put slightly 
higher than was shown in the drawings accompanying the specification. 
He had seen butchers’ batswing burners, which consumed a large quantity 
of gas per hour, before Mr. Bray introduced his large burners ; but these 
were of the usual diameter, and not the same size as Mr. Bray’s. 

Mr. J. Smith, examined by Mr. Barber, stated that he was Mr. Bray’s 
Manager, and at the Leeds Exhibition he had charge of this gentleman’s 
stand. He recollected somebody purchasing a set of the burners exhibited 
by Mr. Bray. ‘ 

“This concluded the evidence on the part of the defendant. 

Mr. Aston then applied to be allowed to recall Dr. Hopkinson, for the 
purpose of pointing out in what respect the upper ventilator of Mr. Bray’s 
jantern, used for the experiment referred to by Dr. Wallace, differed from 
the upper ventilator described in the specification. 

Justice NorTH thought it was not necessary to have further evidence on 

e point. 
a7 Aston next asked to be allowed to produce evidence to prove the 
increased number of perforations and the reduction of the non-perforated 
part. 

Justice Nortu said if Dr. Hopkinson would tell him privately the nature 
of the evidence which he had to give upon this point, he would consider 
the relevancy of it. [Dr. Hopkinson went on to the Bench and conversed 
with his Lordship.] Having heard what Dr. Hopkinson had to say, he 
must decline to allow any further evidence to be given. 

Mr. Aston next called for the report made upon Mr. Bray’s patents by 
Mr. Imray; but it was not produced. He thereupon asked to be allowed 
to give secondary evidence of the document, by calling either Mr. Imray 
or Mr. Bray. 

Mr. Davey said there had been ample opportunity of asking Mr. Imray 
any question while he was in the box; and now that the evidence was 
closed, plaintiffs could not be allowed to supplement the evidence by making 
afresh start. There was no such report in Court as was called for. 

Justice NorTH thought that a written opinion given before the parties 
were at issue might be important. 

Mr. Davey submitted that the document, if it existed, was privileged ; 
and that further evidence ought not to be allowed. 

Jastice Nonru declined to allow further evidence to be given, upon the 
ground that the parties had not chosen to take the ordinary means of 
obtaining information as to documents in the possession of one another. 
As to whether or not the document was privileged, he declined to express 
any opinion. 

Mr. Barner then proceeded to sum up the case on behalf of the 
defendant. He said he thought the matter at issue was now reduced to a 
very small compass, as the plaintiff had thrown overboard most of the 
charges which were first made. The plaintiff charged the defendant with 
having issued circular letters, advertisements, and notices, and made 
verbal statements falsely and maliciously (and in any way falsely) charging 
the plaintiff with having infringed his patents. Therefore the plaintiff 
ought to have proved that what the defendant had done was done mali- 
ciously; and this he had failed in doing. It was not to be wondered at 
that the time of the Court had been occupied so long when such a charge 
was made; and there was small blame to be attached to the defendant for 
fighting the case “to the bitter end.” With regard to the law of the 
matter, he had but little to add to what had been said. He relied upon the 
pointalready taken by Mr. Davey—that Mr. Sugg, having sold his business 
toa Company, could not complain that any wrong was done to him; and 
the Company had nothing to do with the battle about the patents, when 
the letters were written. No evidence had been given to show that a 
Single order had been lost by what had been done. 

Justice NortH pointed out that only nominal damages were asked for. 
As regarded their tendency to cause injury, a man must be taken to mean 
what the natural consequence was of the thing done; and if the state- 
ments were such as could not be justified, the damages would go to the 
amount asked for—viz., 40s. 

Mr. Barzer submitted that Mr. Bray was perfectly justified in doing 
what he had done; and, in support of his argument, quoted the judgment 
of Justice Blackburn in the case of Wrenn v. Weald to prove that an 
action would not lie without the threats were made mald fide with the 
intention of injuring another, and having no intention to follow-up the 
threats by taking proceedings. At the time Mr. Bray issued the notices 
complained of, he was firmly of opinion that Mr. Sugg had infringed his 
patents; and there was no evidence to show that he had in any way acted 
malé fide. The question to be determined’ was not whether or not the 
patents were valid, but whether what Mr. Bray alleged had been done by 
Mr. Sugg as an infringement was, in fact, an infringement or not; and for 
this purpose it was necessary to consider the evidence. He then reviewed 
at some length the evidence given on both sides as to the question of 
infringement. He submitted that, as to the column of air, nothing had 
ever been done before the date of Mr. Bray’s patent in the way of guiding 
air vertically to flat-flame burners; and consequently Mr. Bray was 
justified in what he had done, in alleging that Mr. Sugg had infringed his 
patent in this respect. He next referred to the evidence which had been 
given with regard to the flange; and contended that, in this respect too, 
the defendant was perfectly justified in all that he had done. 


FourTEentH Day.—F rinay, Juuy 25. 

Mr. Barber continued his address on behalf of the defendant; further 
referring to the evidence to show that the plaintiff had infringed Mr. Bray's 
patent. He said that even if the Court were not satisfied upon the ques- 
tion of infringement, he thought the evidence conclusively proved that the 
defendant, in stating what he did, believed his statements to be true, and 
that he had reasonable and probable cause for so believing. Notwith- 
standing all that had taken place, Mr. Bray was still convinced that his 
patents had been infringed. He submitted that it had been abundantly 
Proved that the Argand system for street lighting had collapsed. With 
regard to the flat-flame system, the learned Counsel contended that Mr. 
Bray had led the way all through, and that Mr. Sugg had merely copied 
from him. In conclusion, he submitted that the plaintiffs had not aflir- 





matively proved, as it was incumbent on them to do, that the claim which 
Mr. Bray put forward was not a bond fide claim, or that he had made any 
malicious or false statements. He further submitted that the defendant 
had shown that the letters he wrote, and the advertisements he issued, were 
written Lond fide ; that the statements contained in them were true state- 
ments; and that if in any respect some of the statements were not strictly 
accurate, at least they were made bond fide, and in the full belief that what 
was said was true—in other words, that he had reasonable and probable 
cause for making the statement. He asked that the principles so clearly 
laid down in the cases of Wrenn v. Weald and Halsey v. Brotherhood 
should be applied in the present case, and that the action should be dis- 
missed with costs. 

Mr. WEBsTER, in replying upon the whole case, said that he thought a 
number of subordinate points had been raised which, to his view, were 
immaterial. He proposed to deal with the evidence as a whole, and not to 
rely upon various passages, because he considered a wrong inference 
might be drawn by picking out certain pieces of the evidence. He was 
surprised that neither of the learned Counsel for the defendant had 
thought it right to call his Lordship’s attention to the actual lanterns 
which had been exhibited, to contrast them with the plaintiff's, and to 
say they were infringements. All they had done was to call attention to 
general answers relating to scientific facts; and then ask the Court to 
come to the conclusion that, because these general answers supported 
certain views, there had been infringements. He thought his Lordshi 
would not be doing his duty if he decided the case upon any such ground, 
With regard to the statement that Mr. Sugg had copied Mr. Bray’s inven- 
tions, he considered this was only a repetition of those statements which 
had been made, and of which the plaintiff had just reason to complain. It 
had been said that the plaintiff had abandoned certain parts of his claim ; 
but this was not so, for there had not been an abandonment of anything 
material to the cause of action. The utmost thaf could be said was that 
it was the non-proving of a large mass of matter which could only have 
gone in aggravation of that which Mr. Bray had already said. 

Justice Nort remarked that the defendant’s Counsel had stated that 
great expense had been saved by abandoning certain parts of the claim. 

Mr. WessTER thought, if his Lordship looked at the various paragraphs 
which it was said had been abandoned, he would see that there was nothing 
in them which could have increased the costs in any way. 

Justice Nort said if he were to decide the point against the plaintiff, 
he supposed he should have to give the defendant the costs of such issues 
as were put forward by the pleadings and had not been opened. 

Mr. WesstTER replied that the costs had not been increased to any extent 
by the way in which the case had been conducted. Upon some substantial 
matters charges had been put forward by Mr. Bray, and insisted on, up to 
the time of trial, and then abandoned. As to the law of the case, he 
pointed out that in Wrenn v. Weald there was no statement that the 
allegations were made by the defendant without reasonable and probable 
cause. A very broad distinction was drawn between statements made 
with reasonable and probable cause and statements made without. His 
broad proposition was this—that there never was any reasonable or prob- 
able cause for Mr. Bray alleging that Mr. Sugg had infringed his patents. 
In Halsey v. Brotherhood, Lord Justice Lindley pointed out that this was 
a most material matter, and that a repetition of statements which were 
false in fact, and made without probable cause, might be a ground for 
giving judgment for the plaintiff. In Burnett v. Tate, Justice Kay said 
the same thing—that if the Court found there was no infringement, and 
that there was no reasonable and probable cause for believing the thing 
was an infringement, then the person was entitled to an injunction. He 
submitted that the statements made by Mr. Bray were not made bond fide ; 
and having been persisted in when he must have known, and ought to 
have known, that they were not well founded, the p laintiff was entitled to 
an injunction. 

Justice Nortx thought it was for the plaintiff to s how that the defendant 
had done what he had without reasonable cause. 

Mr. WEBSTER was quite willing to take the onus of ‘so doing, though he 
thought the onus was shown directly it was proved that there was no 
infringement. If Mr. Bray had reasonable and probable cause in the 
sense of being advised that Mr. Sugg’s lantern was an infringement, 
it was part of his case to have produced Mr. Imray’s report; and this he 
had not done. It was not enough for a man to say without inquiry, “I 
believe there is infringement.”. Now, what was the position of the plaintiff 
and defendant in the presentaction? It was this: Trying a patent case in 
the most favourable way to the patentee, when the only real question 
which could be tried was the question of infringement. Nowhere in the 
specification did Mr. Bray claim anything but specific combinations which 
the evidence on both sides proved Mr. Sugg had never taken. The only 
way in which Mr. Sugg could be made an infringer was by putting an ~ 
improper construction on Mr. Bray’s claim, and by putting together claims 
which were not combined, and parts which were not even used in connec- 
tion with one another. As to the threat of legal proceedings, and that Mr. 
Sugg had copied part of Mr. Bray’s invention, the fact that there were 
certain claims in the defendant’s patent which were hopelessly bad, as was 
admitted by Dr. Wallace—and, when challenged, Mr. Bray did not venture 
to put in the advice which had been given him by his patent agent, to 
show that he believed the patents to be valid—was material upon the 
point of whether these statements had been made bond fide. The most 
important question to be considered was what was the proper construction 
to be put upon the patent. He contended that modification No. 2—never 
made, never sold, in respect of which there was no trade, and which until 
three days before did not exist—was never covered by the patent, and had 
only been invented by the ingenuity of Mr. Imray and Mr. Bray; and to 
construe the specification as claiming modification No. 2 was putting upon 
the specification a construction which it ought not to bear, and which the 
patentee would be most unwilling that it should bear if he believed the 
patent to be valid. 


Firteenty Day.—Saturpay, Juiy 26. 

Mr. WEBSTER, continuing his reply on behalf of the plaintiff, analyzed 
Mr. Bray’s specification, and said it was the province of a specification to 
direct people how to make the thing described; but Dr. Wallace had 
admitted that the conical conductor was useless as described, and that it 
must be perforated. The specification said the ‘air was gathered in by a 
conical conductor ;” but it could not be done if it was not perforated. 
Mr. Bray was aware of the defect in his patent, for he had taken the advice 
of Mr. Imray upon the patent in 1881; and if this advice had been in his 
favour, he would at once have produced the report when it was called for. 
Now, what constituted infringement of a patent of this kind? He had not 
time to read all that he should like to read, but he might call attention to 
the language of the Court of Appeal in Clarke v, Adte, which had a most 
important bearing upon the present case. There it was said: “ Suppose 
that in a patent a patentee claims protection for an invention consisting 
of parts which I wiil designate as A, B, C, and D, he may at the same time 
claim that as to one of these parts (D) it is itself a new thing, and that 
as to another of the parts (C) it is itself a combination of things which 
possibly were old in themselves, but which, put together and used as 
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he puts them together and uses them, produce a result so new that he 
is entitled to protection for it as a new invention. In a point of this 
kind the monopoly would and might be held to be granted not only to 
the whole or complete thing described, but to those subordinate integers 
entering into the whole.” Again: “You have to look at the patent 
not merely as a patent for the whole instrument described, but as a 
patent which, in addition to claiming protection for the whole instru- 
ment so made, claims protection also for the subordinate invention— 
the subordinate integer which enters into the combination of the 
whole.” It would be contrary to the intention of the patentee that these 
things should be construed to include that which was undoubtedly old, 
and which was not within the fair meaning of the claim. The same law was 
laid down in Harrison v. The Anderson Foundry Company, where the 
Judges stated that, if a claim was for a combination, there was no infringe- 
ment unless the whole combination was used; and it was immaterial if 
any of the parts were new. Moore v. Bennett, in the House of Lords, laid 
down the same principle. In the present case the lamp used by The Gas- 
light and Coke Company was said to be an infringement of Mr. Bray’s ; 
but upon examining the drawing it appeared that the top ventilator was 
absolutely different, the top inlet was wholly different, the essential feature 
in modification No. 2 was not there, and the perforations in the conical con- 
ductor were absent. It was plain that there was noinfringement; and it was 
an outrage on the patent to allege that there was. In the language of Lord 
Cairns, the particular combinations were not taken, the parts were not the 
same, there was no concentric cylinder, no baffling-ring, and no conical con- 
ductor. There being no infringement, it was somewhat hard that Mr. 
Sugg should have been put to the enormous expense of indemnifying 
his customers to whom he sold lamps. Then it was alleged that the 
flange was an infringement; and the Court was asked to construe the 
words “the arrangement and construction of the protecting wings,” as 
meaning any projection on a burner which would prevent the wind getting 
to the sides and end of the flame. To do so would be doing violence to 
the intention of Mr. Bray. Construing the claim leniently to Mr. Bray, 
he submitted that there had been no infringement in respect of the 
three matters complained of—viz., the column of air, the flange, and 
the bottom diffuser. Then it was said that Mr. Sugg had copied Mr. 
Bray; but he (Mr. Webster) thought a comparison of the two patents 
would at once dissipate any notion of this kind. 

Justice NortH observed that, on the part of the defendant, it had not 
been put as infringement, but as following the lead. When Mr. Bray took 
eight or ten parts which were old, and which every one had a right to use, 
Mr. Sugg immediately did the same. The singularity was that whenever 
Mr. Bray had put forward something, Mr. Sugg put forward the same 
thing immediately afterwards. 

Mr. WessTER denied that there was any truth in the suggestion that 
Mr. Sugg had copied Mr. Bray; except, perhaps, in so far that, when Mr. 
Sugg found the public did not take to the Argand lanterns, he brought out 
the flat-flame lanterns. But Mr. Sugg had used flat-flame burners for 
years, and had a perfect right to do as he had done. After calling atten- 
tion to the letters written by Mr. Bray, he said that when the defendant 
threatened to take legal proceedings he had not the slightest intention of 
so doing; and it was idle to pretend that the defendant would have 
allowed the matter to go on for so many years without any sign of pro- 
ceedings being taken. As to the point made by Mr. Davey, that the 
plaintiff had sold his business to a Company, and, consequently, had no 
cause of action, it was sufficient to point out that distinct threats had been 
made by the defendant after the Company was formed; thus giving the 
Company a right of action sufficient to justify the claim for damages to 
the extent of 40s., which was all the plaintiff asked for. In conclusion 
he submitted that the plaintiff had not infringed or copied the defen- 
dant’s patent in any way, and that there was no reasonable or probable 
ground for saying that he had done either one or the other. This being 
so, the plaintiff was entitled to the injunction he asked, and to the costs of 
the action. 

Justice Nort announced that he would take time to consider his 
judgment. 


LINCOLNSHIRE SUMMER ASSIZES.—Sarurpay, Juty 19. 
(Before Justice Hawkins and a Special Jury.) 
HAMMOND U. THE LINCOLN GAS COMPANY. 

This was an action in which the plaintiff,a Mrs. Hammond, claimed 
£500 damages from the defendants for injuries sustained by her in con- 
sequence, as she alleged, of their negligence. 

Mr. ATTENBOROUGH appeared for the plaintiff ; Mr. Lawrence, Q.C., M.P., 
and Mr. Granam for the defendants. 

Mr. ATTENBOROUH, in opening the case, said in the month of September 

_last year the plaintiff was walking along a road in Lincoln, when she 
fell into a hole which had been made by the Company, who were at that 
time laying a new gas-main in the road. The Company had parliamentary 
authority to take up the streets for the purpose of renewing or repairing 
their mains. So long as the road was up, they were required to provide 
necessary lights at night, so as to prevent any danger to passengers; 
while with regard to the holes made in the road, they should be protected 
in such a way as notto be dangerous to passers by. He called the attention 
of the jury to this statutory obligation on the part of the Company, 
because they had raised the defence that they were not liable; the work 
in question being carried on by a contractor. In his (Mr. Attenborough’s) 
judgment it was the law that where a statutory obligation existed, the 
Company could not get out of it by putting it on to the contractors. He 
thought the real question would be one of damages, because obviously it 
must be a piece of gross neglect to leave unprotected such places as that 
where this accident occurred. The learned Counsel went on to detail the 
position of the trench and the nature of the injuries which had been sus- 
tained by the plaintiff. He also read correspondence which had passed 
between the plaintiff's Solicitors and the Company’s Secretary ; and con- 
cluded by stating that three medical gentlemen had examined the plaintiff 
on behalf of the Company, and if the injuries were not so great as stated, 
he would have these gentlemen in Court to state what was really the 
extent of them. 

Elizabeth Hammond, the plaintiff, stated that on the evening of the 
27th of September last year she was walking along the road where the 
main-laying operations were going on, and came rather suddenly upon an 
excavation which had been made there, and, turning round, fell sideways 
into thetrench. She was quite up to the hole before she noticed anything ; 
there being no light to warn pedestrians. She was very badly hurt by the 
fall, and felt considerable pain for some time after the occurrence. She 
did not see a watchman’s box, or a fire near the spot; nor did she hear 
anyone call out to warn her of the trench. 

Joseph Allman said he was in the road where the trench had been made, 
on the evening of the accident, and noticed the plaintiff about six yards in 
front of him. Knowing the road had been opened, he called to her; but, 
the hole not being protected, or having any warning light, she fell in. He 
helped to get plaintiff out of the trench. 

Mr. C. Graham, a surgeon, stated that he saw the plaintiff in his surgery 
shortly after the accident, and found her very much bruised. One of 








i 
her ribs was fractured. She had sustained several other injuries fro. 
which she had not yet recovered, and was still under his care. — 

Other medical evidence, testifying to the general shock plaintig had 
sustained by the fall, having been given, 

Mr. Granam addressed the jury for the defendants. He said jf th 
plaintiff was entitled to damages, she ought to have them, and he would 
not deprive her of them by any technical objection; but, as a matter of 
fact, the Gas Company had nothing to do with the affair. They entrusted 
the work to a contractor; and if he did not take proper precautions and 
if there was any negligence on his part, he (Mr. Graham) had agreed that 
the Company should take the responsibility. But liability must be mag, 
out before they could put their hands into the pockets either of the oop, 
tractor or the shareholders of the Company. The jury must be satisfiej 
that the defendants had rendered themselves liable. Referring to thy 
precautions taken, the learned Counsel said there was a fire at the watch. 
man’s hut, there were lamps on each corner of the bridge, near the Spot 
where the accident occurred, and there was a druggist’s shop at one corner 
and a public-house at the other, of the road; and all these afforded a good 
light. It was light enough, too, at the time, for one of the witnesses ty 
see the woman six yards off. In addition a watchman was there for the 
express purpose of warning people. He shouted to the woman, and calle] 
out to her; but she seemed to have been so absorbed in something else 
that she passed the fire and hut, and walked into the trench, which gh. 
might surely have seen. He should ask the jury to say there was no wap; 
of reasonable precaution, and that any injury the plaintiff sustained was 
certainly owing to her own carelessness. 

Justice Hawkins said he should put to the jury, first, whether they 
thought the trench was sufficiently protected; or whether the defendants 
were negligent in not sufficiently protecting it. He should then ask they 
if they considered the plaintiff was negligent; and if they thought she was 
he should then ask them whether it was the defendants’ or the plaintiff; 
negligence which brought about the accident. 

The following evidence was given for the defendants :— 

Feather Holmes said he was foreman to the contractors for the work 
in question. He left the spot at seven o’clock on the evening of the 
accident. The trench was about 3 feet deep and 7 yards long, and was 
across the line of the footway. They put 11-inch planks across, and thes 
formed a bridge as wide as the footpath. There was a fire, which showed 
the excavation, and the heap of dirt thrown up; it was about 2 yard 
from the trench, and 4 yards from the footpath. He saw a large fir 
burning about seven o’clock. The watchman’s cabin was just at the end 
of the trench. It was not usual to put up a rail; but a barrier would 
certainly be better in such cases. 

Martin Nary, the watchman, corroborated the statement of the 
previous witness as to the fire, and added that there were gas-lamps 
et near the spot; so that, though it was dusk, there was sufficient 
light. He saw the plaintiff within a yard or two of the trench, and called 
out to her. The trench was clearly visible. 

Drs. Harrison and Mitchinson deposed to having examined the plaintiff, 
and expressed their opinion that the injuries she sustained were not s 
serious as to prevent her completely recovering her usual health, 

Mr. Granam and Mr. ArrenBorovuGH having addressed the jury, 

Justice HaAwkKINs summed up the evidence; and, having disposed of the 
legal questions involved, said if the jury found the Company liable, the 
plaintiff was entitled to be compensated in general terms for the pain and 
suffering she had endured in the past. She was also entitled to be com. 
pensated for any pain and suffering which they thought she might be 
caused in the future; and for any evil consequences which they considered 
might happen to her, as well as for the expenses already incurred. 

The Jury consulted together for a short time, and returned a verdict for 
the plaintifi—damages £150; to which they added the expenses she had 
already been put to (£18 15s.). 

Judgment was accordingly given for this amount. 


+ 
+ | ‘me 
liscellancous Aes. 
METROPOLIS GAS SUPPLY. 
METROPOLITAN BoaRp oF Works. 

At the Meeting of the Board last Friday week, the Clerk reported thats 
letter had been received from the Board of Trade, transmitting a copy ofa 
communication from the London Gas Referees, drawing attention to certain 
disadvantages which attend the use of sperm candles in testing the illumi- 
nating power of gas, and intimating that if the Board have any observations 
to offer thereon the Board of Trade would be pleased to receive them. 

A report was, at the same time, presented by the Special Purposes and 
Sanitary Committee, with reference to the letter (already alluded to in our 
pages) from Mr. J. Stroulger and Mr. C. von Hagen, transmitting a copy 
of resolutions passed at a meeting of gas consumers, relative to the increase 
in the charge for, and the high pressure of the gas supplied in the districts 
of Chelsea and St. George’s, Hanover Square, and requesting the Board to 
urge upon the Board of Trade the necessity for measures being taken to 
reduce the high pressure of the existing gas supply in the district. The 
Committee stated that they had caused the gas supplied to the district to 
be specially tested for pressure; and recommended that the writers of the 
letter be informed of the results of the tests. They further reported, with 
regard to a letter from the St. Giles’s District Board, forwarding a copy of 
a resolution requesting the Board to obtain power from Parliament to 
protect consumers from the heavy charges of the Gas Companies, and 
from undue pressure and impure gas. The Committee recommended that 
the District Board be informed as to the statutory provisions which regu- 
late the price, quality, and pressure of gas supplied in the Metropolis, and 
of the means taken for ensuring that such quality and pressure are mall- 
tained. Both recommendations were agreed to. 


EXHIBITIONS OF GAS APPLIANCES. 

Reference has already been made in our columns to the excellent col 
lection of gas appliances of all kinds shown by the European Gas Com- 
pany at the Rouen Exhibition; but special attention may be called to 
the display of large lanterns, with reflectors, in the machine gallery. 
So much light is afforded by these lamps, that only six of them are Tt 
quired to light an area 500 feet long by 100 feet wide. Each lamp 
furnished with a burner composed of nine batswing jets of special form, 
consuming collectively about 100 cubic feet of gas per hour, and givilé 
a light of 256 to 285 candles. The effect produced by these lamps 
stated to be excellent. The entrance to the exhibition is also lighted with 
improved burners (somewhat similar to those above referred to, but 
lower power), fixed in lanterns specially constructed to prevent gusts 0 
wind reaching the flames, and mounted on eight candelabra. These lamps 
would prove useful for public lighting, as their liability to extinguishment 
by the wind would be reduced to the very lowest minimum. In addition 
to the ordinary gas-lighting appliances, the Company show some of Popp 
incandescent gas-burners in spherical lanterns. (It may be remembere 





































































































DPS 


Hi 


Stee loan 





5° ig 








Jul 


— 


that th 
tion in 
of the 
tio! 
Fispla 
very ul 
tenden 
yariou 
display 
day m 
are no 
known 
indust 
On' 
as CO 
Obi 
and co 
who W 
Rev. J 
had he 
to that 
was ni 
indors 
the sa 
(Mr. E 
the ex 
to the 
theref 
about 
cookin 
it was 
the ex 
consid 
exhibi 
the ex 
ciative 
exhibi 
Local 
The 
in the 
ments 
Assoc. 
intere 
The | 
of gas 
Las 
of gas 
have | 
kinds 
demo! 
operat 
cookec 
methc 
Cooke 
the us 
in the 
congré 
Las 


togeth 
which 
with | 
stoves 
intere 
to be « 

Asi 
Gas C 


TH 


—to | 
appli: 

Gr 
seven 
stores 
resid 
chem 
gas-fi 
meth 

Gr 
for cc 

In 
parat 
mete: 
and | 
labor 









intiff, 
‘ot 80 


of the 
, the 
1 and 
com- 
nt be 
lered 


ot for 
» had 


1at a 
ofa 
‘tain 
umi- 
Lions 


and 
our 
copy 
‘ease 
ricts 
d to 
n to 
The 
xt to 
the 
vith 
y of 
{ to 
and 
that 
>oule 
and 
ain: 





em 


; 
t 
i 
| 


“eg 


Cn ee eee ee 


Re re aa 


July 29, 1884.) THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


218 





that this burner was on view at the Crystal Palace Electric and Gas Exhi- 


tion in 1882-3.) The burners are used for illuminating the principal fa¢ade 
of the exhibition, and also a portion of the machine gallery. The largest 
f the space occupied by the Company is, of course, devoted to their 


ortion 0: I j , 
Fisplay of cooking and heating appliances; a number of the former, of a 
yery ingenious type, having been made by one of their station superin- 


M. Gautier, of Ham) There are also to be seen samples of the 
various appliances for the utilization of gas in industrial operations. The 
display would not be complete without a few gas-engines, which are every 
day manifesting more and more their great utility; and these, of course, 
are not lacking. The Company have, in fact, done their utmost to make 
known the best methods of using gas, whether for lighting, cooking, or 
industrial purposes. . 

On Tuesday, the 8th inst., the Birstal Local Board held an exhibition of 

3 cooking and other appliances in the hall at their gas-works. The 
exhibits comprised a good variety of stoves, baths, burners, lanterns, Wc. ; 
and considerable interest was shown in the display by the large numbers 
who witnessed it. The exhibition was opened by the Vicar of Birstal (the 
Rev. J. Kemp, M.A.), who, in doing so, remarked that for many years he 
had had his food cooked by gas, not only to his own satisfaction, but also 
to that of all concerned. The visitors would see in him a proof that there 
was nothing injurious about this system of cooking. His servants fully 
indorsed his own opinion in regard to this matter, and could testify to 
the saving effected by the use of gas. The Chairman of the Board 
(Mr. Hemingway), in proposing a vote of thanks to the Vicar, for opening 
the exhibition, said it must be remembered that the gas-works belonged 
to the town, and consequently every ratepayer was a shareholder. It was 
therefore to their interest if a larger consumption of gas could be brought 
about by any legitimate means. The general adoption of gas-stoves for 
cooking purposes would result in the cheapening of gas; and he was sure 
it was as economical as, if not more so than coal. He hoped the result of 
the exhibition would be that the ratepayers of Birstal would favourably 
consider the question of adopting gas for the cooking of their food. The 
exhibition was then declared open. Each afternoon during the week of 
the exhibition lectures on cookery were given by Mrs. Thwaites to appre- 
ciative audiences. The whole of the arrangements in connection with the 
exhibition were in the hands of Mr. J. Graham (the Gas Manager to the 
Local Board), and were efficiently carried out. 

The Barnet District Gas Company held an exhibition of gas appliances 
in the Lecture Hall, during the week ending on the 19thinst. The arrange- 
ments were carried out by the Company's Engineer (Mr. T. H. Martin, 
Assoc. M. Inst. C.E.), who during the exhibition gave the visitors some 
interesting details in regard to the residual products of gas manufacture. 
The lectures on cookery, which are now inseparable from all exhibitions 
of gas apparatus, were delivered by Miss Cameron. 

Last week the Directors of the Lewes Gas Company held an exhibition 
of gas cooking and heating appliances in the Concert Hall. The Company 
have made arrangements for letting out on hire some of the most useful 
kinds of gas-stoves, and the exhibition was projected with the view of 
demonstrating the advantages to be derived from their use in domestic 
operations. ‘The Directors invited persons to bring joints, &c., to be 
cooked; and experienced attendants were present to explain the best 
method of working the stoves. In addition, Mrs. Berry, of the School of 
Cookery, South Kensington, gave illustrative lectures twice each day on 
the use of gas-stoves for cooking. The carrying out of the project was left 
in the hands of Mr. J. Hammond, the Company’s Manager, who is to be 
congratulated on the success which attended the exhibition. 

Last Tuesday a gas apparatus exhibition was opened in the Town Hall, 
Worksop, by the Chairman of the Local Board of Health (Mr. C. Tylden- 
Wright). The suggestion to hold the exhibition originated with the 
Manager of the Gas Company (Mr. W. Bates), and the project received the 
ready approval of the Directors. Notwithstanding that the space at Mr. 
Bates’s disposal was somewhat limited, he was successful in bringing 
together a very fair collection of gas stoves and burners, the capabilities of 
which were set forth by various attendants. Arrangements were made 
with Miss Cleghorn to give practical illustrations of the utility of gas- 
stoves for cooking purposes ; and her remarks were listened to with much 
interest. The Directors of the Gas Company and their Manager are alike 
to be congratulated on the result of their labours. 

Asimilar exhibition was held at Dewsbury, under the auspices of the 
Gas Committee of the Corporation ; 


tendents ( 





THE INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 
_The preliminary prospectus of this exhibition, to be held at South 
Kensington next year, has just been issued. Division I. will be devoted to 
“apparatus, appliances, processes, and products invented or brought into 
use since 1862; while Division II. will be taken up solely by “ music.” 
There are 31 groups in the first division, several of which will present 
features of special interest to our readers. The heads given below, how- 
ever, are not intended to be exhaustive; but are rather to be regarded as 
indicative of the proposed scope of each class. It is also notified that only 
under exceptional circumstances will applications be entertained for space 
for objects which have been shown at the Smoke Abatement Exhibition 
of 1881, the Fisheries Exhibition of 1883, or the Health Exhibition of the 
present year. 

Under Group IV.—prime movers, and means of distributing their power 
—will be included (Class 27): Gas-engines, hot-air engines, petroleum 
engines, air compressors, compressed-air engines, ammonia engines, 
vapour engines, and accessories for the same. 

Group XIII. is devoted to “ electricity ; ” and Group XIV. to “apparatus, 
processes, and appliances connected with applied chemistry and physics ” 
—to include (Class 79) coal tar products, and (Class 80) apparatus and 
appliances for compressing and liquefying gases. 

Group XV. includes “gas and other illuminants;” and will comprise 
Seven classes. Class 81 will deal with the manufacture, purification, 
storeage, and distribution of coal gas, as well as the treatment of the 
residuals; Class 82, water gas, oil gas, carburetted air, &c.; Class 83, 
chemical tests, standards of light, and measurement of light ; and Class 84, 
8a8-fittings, burners, devices for imparting luminosity to flames, meters, 
— of lighting gas, and of increasing its illuminating power. 

t roup XVI.—* fuel, furnaces, &c.”—includes Class 90, devoted to stoves 
or coal, gas, and oil. 

In Group XXVIII. will be found “ philosophical instruments and ap- 
— those in Class 152 (chemical) including thermometers, hydro- 
ond in Pyrometers, furnaces, blowpipe apparatus, apparatus for organic 
aed ihorganic analysis, for gas analysis, and for volumetric analysis, 

They, fittings, and apparatus generally, balances, reagents, &c. 

‘ e other groups are equally interesting in their way ; but they do not 
ome within the range of subjects dealt with in our pages. 





a understand that the electric lighting of the new buildings erected 

of e Marylebone Road for the exhibition of Madame Tussaud’s collection 

the figures has been discontinued, owing to the light being unsuitable for 
8. 





ARTIFICIAL LIGHTING IN RELATION TO HEALTH. 
The paper referred to in our “ Electric Lighting Memoranda” last week, 
as having been read by Mr. R. E. B. Crompton at a Conference held at the 
International Health Exhibition, on the 4th inst., was as follows :— 


In early times but a small fraction of our forefathers’ lives was spent 
under artificial light; for, as a rule, after sunset they lived in semi- 
darkness. But as man has advanced in civilization there hes been a steady 
increase in that fraction of our lives which is spent under light other than 
that of the sun. But the improvement in the quality of the artificial light 
has been very slow. A few years before the introduction of gas, Argand 
(by his improvements in the burners of oil-lamps) enabled our fathers to 
see for the first time a comparatively white light. But, as far as the 
matter we to-day propose to discuss is concerned—viz., the effect of artifi- 
cial lighting, and more particularly electric lighting, on our health—we 
need only consider the reign of artificial light as it commenced with the 
general use of gas and petroleum ; for then, and only then, could it be said 
to affect our health. Prior to the introduction of the electric light we 
have been accustomed to consider every hour spent under artificial light as 
an hour during which all conditions are less favourable to perfect health 
than during daylight. Can we now hope to ‘ameliorate this condition of 
things through the agency of electricity ? 

Before we can discuss this question I must point out to you the chief 
differences which exist between hours of work or recreation spent in 
daylight, and under artificial light In the former case we live in abun- 
dance of light. The sunlight itself exercises a subtle influence on our 
bodies; that mixture of heating and chemical rays which, when analyzed, 
form the solar spectrum, and combined, form the pure white light of day- 
light, is needed to enable all animal and wanstatlie organisms to flourish 
in the fullest conditions of healthful life. In nearly all cases when the 
sun is up, the functions of life are in the state of fullest activity; and 
when it sets, they sink into comparative repose. In daylight, life wakes; 
in darkness, life sleeps. In addition to the abundance of pure white light, 
the heat attending is only that necessary for health. The air remains 
unvitiated except by our own breathing. On the other hand, when work- 
ing under artificial light, we have these conditions all altered in degree. 
First, we have an insufficient light ; a scale of lighting by gas or by elec- 
tricity which would be pronounced excessive at night time, is still far 
inferior to average daylight. Secondly, all artificial lights—whether pro- 
duced by combustion, as in the case of candles, oil, gas, and petroleum, or 
by the incandescence of a conductor by the means of electricity—produce 
heat, which in proportion with the light afforded, is enormously in excess 
of the heat given by sunlight. Electricity, as you will see hereafter, is 
far the best in this respect; but even it is inferior to sunlight. Thirdly, 
all illuminants, excepting electricity, contaminate the air, and load it with 
carbonic acid, carbonic oxide, sulphur, and other compounds, all injurious 
to the health and to the general comfort of the body. 

It will be convenient to consider the effects (1), on our health generally ; 
(2), on our eyesight in particular. The various artificial lights differ very 
widely from sunlight in this respect, that they are all more or less deficient 
in the rays at the violet end of the spectrum, commonly called the actinic 
rays, and which most probably exercise a very powerful effect on the 
system. It is the want of a due proportion of these violet rays which 
makes all artificial light so yellow. Even the light of the electric are, 
which is richer in these rays than any other, is still on the yellow side of 
sunlight. The incandescent electric light is next best in this respect. 
Next in order come gas, petroleum, and the various oil lamps. 

Turning now to the comparative heating and air vibrating properties of 
artificial lights, I have here a table prepared by Dr. Meymott Tidy, which 
shows the oxygen consumed, the carbonic acid produced, the air vitiated, 
and the heat produced by the combustion of certain bodies burned so as to 
give the light of 12 standard candles; to which Mr. R. Hammond has 
added the heat produced by a 12-candle incandescent electric lamp— 


TaBLE showing the oxygen consumed, the carbonic acid produced, and 
the air vitiated, by the combustion of certain bodies Soca so as to 
give the light of 12 standard sperm candles, each candle burning at 
the rate of 120 grains per hour :— 


Heat 
produced in 


Cubic Feet} 


Burnt to give light | Cubic Feet . ™ — 
of 12 Candles, | of Cubic — of Carbonic —_ ; eet 


Air 











equal to 120 grains | Oxygen mace Acid Be ke lbs.ofWater 

per hour. | consumed. | C°™8umed. | produced. | Vitiated. yaicea 10°F. 
Cannel Gas 8°30 16°50 2°01 217°50 195-0 
Common Gas. 5°45 17°25 8°21 848°25 278°6 
Sperm Oil. 4°75 23°75 83°33 856°75 238-5 
Benzole . 4°46 22°30 3°54 376°30 232°6 
Paraffin . . .« 6°81 84°05 4°50 484°05 361°9 
Camphine. 6°65 83°25 4°77 510°25 825°1 
Sperm Candles . 7°57 87°85 5°77 614°85 351-7 
Wax ° 8°41 42°05 5°90 632°25 883°1 
Stearic. . . « » 8°82 44°10 6°25 669°10 374°7 
Tallow. . .« « « 12°00 60°00 8°73 933-00 505°4 
Electric Light none none none none 13°8 


| 


From these figures you will see that the air of a room lighted by gas is 
heated 20 times as much as if it were lighted to an equal extent by incan- 
descent electric lamps. When arc lamps are used, the comparison is still 
more in favour of electricity. You will be surprised to see from the 
table that our old friend the tallow candle, and even the wax candle, is 
far worse than gas in the proportion of air vitiated and heat produced; 
and you will be disposed to disbelieve it. But the fact is that, so long as 
candles were used, light was so expensive that we were obliged to be con- 
tent with little of it; in fact, we lived in a state of semi-darkness, and in 
this way we evaded the trouble. It is only since the general introduction 
of gas and petroleum that we have found what an evil it is. 

It is not unusual, in fact it is almost invariable, for us to find the upper 
stratum of air of the rooms in which we live heated to 120° after the gas 
has been lighted for a few hours. We have grown accustomed to this 
state of things, and are not surprised that when we take the library ladder 
to get a book from the upper shelf we find our head and shoulders plunged 
into a temperature like that of afurnace; producing giddiness and general 
malaise. Looking again at the table it will be seen that each gas-burner 
that we use consumes more oxygen, and gives off more carbonic acid, and 
otherwise unfits more air for breathing than one human being; and itis 
tlris excessive heating and air vitiation combined, which are the main 
causes of injury to health from working long hours in artificial light. 

During the Birmingham Musical Festival which was held in the Bir- 
mingham Town Hall two years ago, some careful experiments were made 
to show how the orchestra and audience in the hall were affected by the 
two kinds of lighting. The gas lighting was in the form of several huge 
pendants suspended down the centre of the hall. The electric lighting 
was in the form of clusters of lights placed on large brackets, projecting 
from the side walls, with two central pendants placed between the gas 
pendants. The candle power given by the electric light was about 50 per 
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cent. in excess of that given by the gas light. The degree of illumination | almost worse than the discomfiture from the heat and vitiated air ; whereas havin 
by electricity was consequently very brilliant. It was found that when | in an electric-lighted room there is no difficulty in opening wide all thy near! 
the gas was used, the temperature near the ceiling |rose from 60° to 100° | windows, the draughts produced being so gentle as to be hardly felt. possi 
after three hours lighting. The oo — of _~ gas, —. agen | twice 
the same as if 4230 persons had been added to the fu audience an METROPOLIS WATER SUPPLY. view 
orchestra of 3100. Similarly, the vitiation of the air by carbonic acid was The Registrar-General publishes the following returns—furnished to him ' watel 
equal to that given off by the breathing of 3600 additional persons added hit tha Sraon Wake O anies—of the average daily quantity of revis 
to the above audience of 3100. But on evenings when the electric light y Me ate te aioe lis a ring last month. rom them it will be Th 
was used, the temperature only rose 14° during a seven hours’ trial; and thar 159 801 994 “lots. so 796 On jar ts matres of water (equal to Ps Seen Villa; 
the air, of course, was only vitiated by the breathing of the audience. reebisetsi cer ited. nares Pape wi tse wats vi ut as frequ 
F : rele F many tuns by measure, tons by weight), were supplied daily ; or 238 gallong q 
The further experiment was tried of giving to every member composing (108'1 decalitres), being rather more than a ton by weight, to each hou devol 
the large orchestra a printed paper of questions asking him how the new | jo.. allon : 1139 = aiteed $0 each person 7 ainst 31°3 gallons Piles » tou 
mode of lighting affected him or her personally; and I have here 265 J ree — —- » a6! uring tive. 
replies to the questions. From these it ee that, without exception, — . pms , impo 
the comfort and general well-being of this large orchestra were increased tre. { ~~ 2 empl 
enormously by the use of the new illuminant; and it is reasonable Number of Houses, &c., | Average Daily Supply Mr 
to suppose that that of the audience was increased in an equal degree. supplied. in Gallons, of ws 
Now we all 0 Bae ee that the pan we os mee from the Companies. 1| othe1 
effect of artificial light is in crowded places of public amusement | comi 
which are at the same time brilliantly lighted. pa of us are unable — Fn | tg | : filtra 
to go to the theatre, or attend evening performances of any kind, as the 1} vente 
intense headache which invariably results through staying a single hour Thames, 1| was | 
in such places, entirely prevents us. This headache we commonly say is | Chelsea. . . ss 82,083 82,889 || 10,581,500 10,560,400 was | 
due to the heat and glare of the gas. Now this phrase is not strictly | West Middlesex . . | 62,650 64,670 18,945,793 14,660,085 into 
correct. It is, no doubt, due to the heat of the gas and its air vitiating | Southwark& Vauxhall | 99,618 102,132 || 21,885,571 21,838,629 reasc 
properties; but when we use the word glare, I believe we refer to the effect — coe ieee aan oe | me pene shou 
the gaslight has upon our heads, and which effect is not due to excess of eee eo F 94,667 %, | — 1790,600 geste 
light. On the contrary, I believe if a far greater amount of light be given Lea and other Sources. abov 
by the electric light without the heating and air vitiation being present, | NewRiver. .. . 188,650 141,574 || 81,834,000 81,006,000 than 
such headache is never produced, although some of the more tender- | EastLondon . . . 139,719 143,234 || 87,368,917 36,846,282 ; cont 
peared emengn us will at wae complain of the glare because we are | Kent. . . «+ « | 58,613 61,826 || 10,665,799 11,150,588 on 
ituated to associate with plenty of light, great heat, great air vitiation, j 6 76 }| 

and other evils. Indeed, - long have wg seve prea “eae to closely Totalsmpply « « } pemnaiate 672,612 | 100,400,000 |_ 590,900 * Sor 
associate brilliant artificial light with headache and glare, that we who are ae 816,005 826,478 || 79,636,093 80,799,174 it. 
introducing electric light are most cautious not to give the full quantity of | Lea und other sources | 836,982 846,134 || 79,863,716 | 79,002,820 auth 
light he pres = —_ ive, — which would afford the greatest rest to the —— A OE Se LN > , 
eye, and greatest bodily comfort. e se . rol 

I now come to the effect that light has upon the temperament. If we The a Soe June, 3006, a mie ee A Gat oon we Ine, onding BP taker 

: £ . month of 1883, shows an increase of 19,625 houses, and of 302,185 gallons } 

try the experiment, in an assemblage of people, of gently decreasing the wade lied dail mor] 
lighting of the room, it will be found that the spirits of every one will be ee ee eee + coal 
depressed just as the light is depressed; and, vice versé, their spirits will : and 
be raised just asthe light is raised. I have many times, when conducting | CONFERENCE ON WATER SUPPLY AT THE INTERNATIONAL } pose: 
experiments in electric lighting on a large scale, noticed this fact; and I HEALTH EXHIBITION. } tion 
have been led to the conclusion that during hours of waking every person The Conference on the subject of Water Supply, which, as announced in for \ 
is benefited by increase of light up to the extent of full sunlight, providing’ | our columns last week, the Society of Arts had arranged to hold at the wate 
that this high degree of lighting is not attended by heat and by air vitia- | International Health Exhibition, commenced its sittings last Thursday, Exc 
tion. And I must add that the source of light must not be from one or | under the presidency of Sir F, AnEt, C.B., F.R.S. wate 
two brilliant points only, but must be regular, and not such as to cause The Carman, in opening the proceedings, said it was only owing to mos 
dark, deep shadows. the sudden death of the Duke of Albany that the conference was not were 

This leads me on to the subject of the effects on the eyesight of the | inaugurated by the Prince of Wales, as the first of the series ; His Royal frou 
electric light as compared with otherlights. Healthy eyesight demands a | Highness having for a long time taken a deep interest in this important fell f 
plentiful supply of light. It is the greatest mistake to suppose that a state | question, as shown by his having, in 1878, suggested the holding of a Con- form: 
of semi-darkness is good for our eyes, unless they are defective or recover- | ference by the Society of Arts, when a number of valuable papers were read The 
ing from the effects of past injury or disease. Whoever saw a painter, | by some of the highest authorities. Having referred to the conflicting with 
engraver, printer, or watchmaker, or, indeed, anyone, the quality of whose | views held by eminent men on the question of the self-purification of adve 
work depended on the excellence of his eyesight, who did not desirea flood | rivers, and to the various conditions which affected the question of water grou 
of pure white light thrown on to his work? I think I have the authority | supply, he stated that it was desired on the present occasion to consider requ 
of oculists when I oy that nineteen-twentieths of the diseases of the eye | mainly geological, medical, and chemical questions; omitting legal and low. 
arise from working long hours with insufficient light? Again, another | financial difficulties. The first portion of the subject taken up would be pret 


eat cause of injury to eyesight is the unsteadiness of most artificial | sources of water supply. 
ights. Much improvement has been made in the light of gas during the The first paper was on “The Area of Chalk as a Source of Water larg 
last few years by the introduction of Argand burners and globes for the flat | Supply,” by Mr. W. Whitaker, B.A., F.G.S. He pointed out that it was Ast 


~ as-burners, having much larger lower openings, so that the dancing | only of late years that the water-bearing formation of the south-east sour 
and flickering batswing burner of five years ago is not so common ina | of England could be measured with any approach to certainty; and cont 
good house. Even the steadiest of the modern gas-burners is, however, | even now it could only be done partially. But after a long and careful need 
extremely unsteady as compared with the light of the incandescent electric | examination of this question the author had constructed maps showing : 
p. where the chalk is bare, where it is covered by permeable, and where by chat 
Hitherto I have said nothing as to the comparative conditions of the two | impermeable beds, and in what places the upptr beds are of a mixed obta 
forms of electric light—viz., the electric arc and the incandescent lamp. | character. These various maps were then analyzed; the result showing 
Both have their proper places. The arc light, which is whitest in colour | that of the first there were about 125 square miles; of the second, 88; of qT 
and most economical to produce, is not so steady asthe incandescentlamp. | the third, 430; and of the last, 180 square miles. This result somewhat e qT 
It is therefore unsuitable for indoor use, for reading by, or for such | curtailed the excessive estimates which had been made of the chalk area \- 
occupations as require the maximum of steadiness; but it is well suited | available as a source of watersupply; but it still remained the chief water- we 
for the lighting of large buildings and public places. The large sorting- | bearing bed in the south-east of England. said 
rooms at the General Post Office at Glasgow have been for a long time “Water Supply in its Influence on the Distribution of the Population” p 
lighted by the arc light; and with a most beneficial result to the heaith | was the subject of an interesting paper by Mr. W. Topley, F.G.S., Assoc. be f 
and eyesight of the letter sorters and telegraph clerks. The former occu- M. Inst., C.K. It was shown that in early times villages and settlements rele 
pation is one which tries the eyesight very severely. Iam able to boast | were always on the banks of a river, or in places where the geological for- was 
that by the introduction of the electric light I enable many of the more | mation allowed of obtaining water from shallow wells or springs. Later i . 
aged sorters who were commencing to use spectacles to do without them; | the aggregation of population was more governed by mining and manufac- ual 
and I, even, put back the clock of time, in enabling several who had used | turing considerations ; and the health of the people often suffered in con- i tion 
them for some years to relinquish their use. I am aware that it has been | sequence. In modern towns the water supply was either drawn from & had 
alleged by the opponents of the electric light, whether interested or other- | neighbouring river, brought from a distance, or obtained from deep wells; T 
wise, that in many cases the intensity of the light has injured eyesight. I | thus differing from the early settlements. But in many cases the primi- th 
do not think any such cases can be substantiated. Many of us who are in | tive sources of supply had continued in use long after they should have od 
the habit of experimenting with powerful arc lamps have had our eyelids | been abandoned. London itself afforded a good example of these points. | 
temporarily affected by incautious exposure at too short a distance. Again, | Beneath it the strata lie in a basin-shaped form, and favour the accumu- ; y € 
I very frequently meet with the complaint: “If I stare at an arc lamp for | lation of water; and it was a remarkable fact that other capitals, such a8 } ihe 
a long time, it will make my eyes ache ;” the obvious retort being, “‘Why | Paris, Berlin, and Vienna, were similarly situated. f b . 
should you stare at the ~ fd If you do the same with the sun, you will Mr. C. E. De Rance, Assoc. M. Inst. C.E., F.R.G.S., then read a paper = 
be equally inconvenienced.” on “ A Possible Increase of Underground Water Supply.’ His main con- = 
Before such an audience as this, which is, of course, familiar with the | tention was that a vast amount of the annual rainfall, which either ran pe 
beautiful electric lighting in the Health Exhibition itself, it is useless for | away uselessly to the sea, or operated prejudicially in the form of floods, had 
me to enlarge on the many conditions of the electric light as it indirectly | might be utilized to supply localities which now suffered from want of thi 
affects health. I may only name the many additional pleasures of the eye | water. This was exemplified by a detailed description of the various i 
we get from its use. The flowers in our rooms do not fade away, and are | geological strata, and the way in which the water made its way through, ale. 
seen in their true colours; our pictures, or all coloured objects, are seen | or accumulated in them. The area of England and Wales occupied by A 
to better advantage. I may mention one thing which would not generally | porous rocks was estimated at upwards of 26,000 square miles ; and over én 
occur to you—that, in London certainly, an electric-lighted house can be | the whole of this area drawing wells might be sunk with advantage, and Abe 
cleaned properly in winter. You may smile at this, but I assure you that | their supply increased by sinking inlet or drainage wells to carry into the of 
the advantage of being able to turn a flood of light into your drawing-rooms | strata water which was now either entirely lost or rendered destructive. ‘ 
and dining-rooms at six o’clock on a winter’s morning, so that the whole Mr. J. Lucas followed with a paper on “ Water from the Chalk,” very Che 
of the cleaning can be finished as thoroughly as if done by daylight before | much on the lines of the one read by Mr. Whitaker, but going more into ~ 
the family come down to breakfast, is one that must be experienced ere it | detail with regard to particular localities. He concluded by expressing wa 
can be thoroughly appreciated. Again, the advantage to the health of our | the hope that a resolution would be passed, to the effect “ that a national . r 
children is simply inestimable. No night-lights, matches left about, or'gas | survey of the sources of water supply, both surface and subterranead, pe 
turned down low are required. A child six years old can be trusted to | should be set on foot by the Government with the least possible delay.” | 
press a button and so turn the light off or on. The lamps being high and A discussion on the foregoing papers followed; after which a short Lars 
out of reach are not easily broken or over-turned; and the air of the | adjournment took place. = 
children’s nursery, even if the light be kept burning the night through, On resuming, a paper was read by Mr. G. J. Symons, F.R.S., on “The thi 
remains pure throughout. Another indirect advantage due to the absence | Origin of Water Supply.” It, of course, referred to the rainfall, with the 
of heat is that it is comparatively easy to thoroughly ventilate and cool, | measurements of which the author has been so many years connected. of t 
during the hot weather, a room lighted by the electric light. The heat of | The construction of rain-gauges having been described, Mr. Symons ity 
gas placed high in the room causes such intense draughts when the | narrated what he had done during the last 25 years to establish a com: say 





windows are open, that the discomforts and dangers of the draughts are | plete system of recording the rainfall; 99 per cent. of the cost incurred 
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he said, been borne by the observers themselves, who now numbered 
nearly A complete discussion of the data obtained had not yet been 
possible; but a map made some years ago showed that some districts had 
twice and even thrice as much rainfall as others. It was suggested, in 
view of future changes in the distribution of the population, that any 
water rights conferred by Private Acts of Parliament should be subject to 
revision, without compensation, at the end of 100 years. 

The next paper was by Mr. E. Bailey Denton, on “‘ The Water Supply to 
Villages and Rural Districts.” It was the author’s opinion that very 
frequently the members of local boards rather sought to avoid the duties 
devolving upon them in this matter; and it was, therefore, he said, easy 
to understand why the water supply in rural districts was so often defec- 
tive. The various modes of well sinking were then discussed, and the 
importance of efficient filtration pointed out where surface waters were 

joyed. 

or E. Easton read the next paper, in which he insisted on the necessity 
of water for consumption being free from contamination by organic and 
other impurities. All direct pollutions should, he said, be prevented from 
coming in at the source; and in almost every instance efficient means of 
filtration should be provided. Deterioration before use should be pre- 
yented by a proper mode of distribution. Without a constant supply it 
was impossible to avoid deterioration, as with an intermittent supply there 
was serious danger of contamination from the admission of foul air or gas 
into the mains when the water was cut off; though it was not, for many 
reasons, desirable that the supply should be unlimited in quantity, and it 
should be under proper regulation to prevent waste and misuse. He sug- 
gested that a minimum quantity should be supplied at a fixed rate, and all 
above this be charged by meter. According to the last returns, not more 
than half the London supply was really used ; and at the present period of 
contamination of the Thames a reduction of even 33 per cent. in the water 
abstracted from the river would go far to ameliorate its condition. 

A paper by Mr. J. Mansergh, M. Inst. C.E., followed, dealing with the 
“Sources of Water Supply, and the geological formations which affect 
it. All water, when discharged upon the earth as snow or rain, was, the 
author said, practically pure; but its character was very soon changed by 
the material with which it came in contact on the surface, or in its passage 
through underground fissures and channels. Lime and magnesia thus 
taken up had the effect of making the water hard; but the igneous, meta- 
morphic, Cambrian, Silurian, and Devonian formations, millstone grit, 
coal measures, lower greensand, London and Oxford clay, Bagshot sand, 
and non-calcareous gravels, yielded soft water as arule. For dietetic pur- 
poses the quality of hardness, if not excessive, was not considered objec- 
tionable on physiological grounds. Taking into account all the purposes 
for which water was used, it could hardly be questioned that a pure soft- 
water supply was, on the whole, preferable to a pure hard-water supply. 
Except as producing hardness, the inorganic matters usually Ams | in 
water were practically harmless; but organic pollutions might be of the 
most disgusting and dangerous character—those, for instance, which 
were the result of town sewage or cesspool contamination. Water obtained 
from elevated moorland levels was practically in the condition in which it 
fellfrom the clouds. An account was given of the works by means of, and the 
formations from which the various water supplies in England were obtained. 
The author concluded by comparing above-ground supplies by gravitation 
with under-ground supplies involving pumping; stating that there were 
advantages and disadvantages on both sides. With regard to the above- 
ground supplies, the advantages were that no pumping or filtration was 
required ; the water was soft ; and the cost of maintaining the works was 
low. On the other hand, the distance of the source from the place to be 
supplied, the peaty stain found in the water, the necessity for the con- 
struction of costly (and somewhat risky) impounding reservoirs, and the 
large works involved to provide compensation water, were disadvantages. 
As to the under-ground sources, the advantages were the proximity of the 
source to the place to be supplied, the low first cost, and the few structural 
contingencies attending the works; in addition to which, no filtration was 
needed, and no compensation had to be made for abstraction of water. 
Against these advantages had to be set the disadvantages of the annual 
—- for pumping, as well as the general hardness of the water 
obtained. 


having, 


The conference resumed its sittings on the following morning. 

The first paper read was by Mr. S. C. Homersham, M. Inst. C.E., on 
“Water for Domestic Use,” in which he advocated the supply of deep- 
well water from the chalk, as being the purest. It should, however, he 
said, be softened by Clark’s process before use. 

Next came a paper by Mr. Baldwin Latham, F.G.S., on “ The Softening 
of Water,” in which the various processes adopted in early times were 
referred to, and a detailed account of Dr. Clark’s process given. Reference 
was also made to the Atkins process (a modification of Dr. Clark’s), which 
18 now in operation at the Henley Water-Works; as well as to M. 
Maignen’s system of filtration, which may be seen at work in the exhibi- 
tion. Messrs. Gillet and Huet’s process, in which lime and caustic soda 
are used, was likewise noticed. It appeared that upwards of thirty patents 
had been taken out for removing lime from water. 

The next paper, by Professor H. C. Sorby, LU.D., F.R.S., dealt with 
the much-vexed question of the purifying action of minute animals and 
ape on water contaminated by sewage. The author said he had proved 
y experiment that the entomostraca in particular might be kept alive for 
months by feeding them on excrementitious matter; and there was not 
the least doubt that an immense amount of sewage matter was consumed 
by these animals. It could not be supposed, however, that these com- 
paratively large animals removed, except incidentally, such minute objects 
as disease germs; but it was well worth investigation whether the more 
minute infusoria consumed such germs as a portion of their food. He 
had not been able to examine this question critically, but was inclined to 
think that even particles the size of germs might be consumed by beings 
only 1000th of an inch in diameter. The influence of minute plants was 
also very great in ag oe and oxygenating water. 

A ad by Mr. W. Anderson, describing a method of purifying water 
on a large scale by contact with finely-divided iron, as suggested by Sir F. 

bel, and carried out by the author at Antwerp (where 2 million gallons 
of water per day are successfully treated by it) followed. 

Professor Odling, M.B., F.R.S., read the next paper, which was on “ The 
Chemistry of Potable Water.” He said that a solutely pure water must 
be regarded as an ideal rather than a real chemical substance, as there 
Were always various matters held in solution or suspension. Some of these 
Were prejudicial to health, some innocuous, and some (such as saline 
matters in moderate proportion, and particularly dissolved aérial matter) 
Positively beneficial. There could be hardly any doubt that the actual 
mixed substance usually termed water was better suited to supply the 
Wants of daily life than the ideal pure substance would be; and therefore 
this ideal should not be looked upon as the standard of excellence to which 
the daily supply ought, as far as possible, to approximate. The latter half 
of the paper consisted of a discussion of the organic matter in water; and 
it Was stated that the amount of this impurity in the Kent Company’s 
Supply is just under 0°1 grain per gallon ; in the New River Company’s, 





—_ under 0°2 grain; in the East London Company’s, and those of 
irmingham and Glasgow (the latter being lake water), 0°25 grain ; in the 
Thames Companies’, 0°3 grain. This, however, was owing to winter floods ; 
the average in the summer being less than at Glasgow. The author 
summed up the paper with a series of conclusions, the most important of 
which was the last—viz., that there is no presumption of the presence in 
river waters of disease-producing organisms; and what little is known of 
their life-history, and the evidence (from what has been observed) of their 
effects on the health of populations, would lead to the inference that they 
do not develop, propagate, or exist in such water, so as to be capable of 
acting prej adiptally. 

A discussion on the foregoing papers occupied the rest of the morning 
until the mid-day adjournment. 

At the afternoon sitting papers were read by Sir F. Bolton on “ Water 
Distribution and Dual Supply,” which was not recommended except under 
special circumstances; by Mr. H. J. Marten, M.Inst.C.E., on the same 
subject, in which he pointed out forcibly the advantages of a constant over 
an intermittent supply; by Mr. J. H. Greathead, on “ Water Supply for 
Fire Extinction,” in which the methods adopted in various large towns, 
both at home and abroad, were described, and the conclusion was arrived 
at that a complete system of hydrants was the only way of securing im- 
munity from disastrous fires; and, lastly, on the “ Mode of Distribution of 
Water,” by Mr. J. Quick, jun., M. Inst. C.E., in which the constant system 
was warmly advocated, and the difficulties in the way of its introduction 
pointed out, with the modes of meeting them. This paperalso dealt with 
the question of supply by meter. A considerable discussion followed, 
bearing mainly on methods for preventing waste of water in domestic use; 
after which the Chairman summed up the results of the Conference, and 
the proceedings terminated. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprxsureu, Saturday. 


All interest this week has been centred in the meeting of the North 
British Association of Gas Managers at Glasgow, which will, of course, 
receive due notice elsewhere. Had the meeting been a little earlier, some 
of the experts might have been secured by the Corporation for an inquiry 
into a nuisance alleged to be proceeding from Tradeston Gas-Works 
Sulphuretted hydrogen was sensibly in the air; but, as might well be sup- 
posed, an inquiry exonerated the Corporation. They are responsible for 
the gas-works, but not for the residuals works—the recipients of the waste 
products—alongside. The Western Metropolis of Scotland is inured to bad 
smells and “choke-damp” of various consistencies; so that the sulphur 
must be very bad to bring out complaint. One member assured the 
Council that there was no doubt about the smell, and that it was “ the 
smell of gas’’—an assertion rather wide of the mark. But he could not 
expect the Magistrates to convict the Corporation of a nuisance; and they 
may be presumed to be equally loth to “ kill the goose that lays the golden 
egg” nextdoor. There is, however, subject matter in the complaint, which 
is sure, sooner or later, to be made a question in large and populous 
centres. In Edinburgh we have the gas-works a, placed ; and 
but for judicious acquisitions of surrounding properties, the Public Health 
Act might long ere this have been called into requisition. Citizens are 
becoming better informed on the necessity of a purer atmosphere; and 
the disinfectant qualities of gas-works will not, in some instances I could 
mention, counterbalance the preventible nuisance. 

The “gas monopoly” as it is called, has been recently exercising the 
minds of consumers in the North as well as the South; and grievances, 
founded (as might be expected) or wrong hypotheses, are being ventilated 
in the public Press. As I took occasion to point out a few weeks ago, the 
“ closed-door ” policy of a number of the Scotch Companies is at the bottom 
of it. The Edinburgh Company leads the way in this respect ; and, accord- 
ing to the old saying, “as the old cock crows, the young cock learns.” 
The Musselburgh and Portobello Gaslight Company have thus become 
affected, it would seem, in the exploded mystery of gas making, though 
perhaps not in selling ; and this, of course, gives rise to excitation, engen- 
dered by such a statement as the following in one of the leading morning 
journals this week :—‘‘ The annual general meeting of the Company was 
held in Musselburgh yesterday. Information was refused; but we under- 
stand that a dividend was declared at the rate of 15 per cent., free of 
income-tax.” Now, this is giving the public quite a wrong notion in 
regard to the profits of the concern, which must be limited, taking 
one year with another, to 10 per cent. The price, however, in 
the district is exceptionally high; and no desire is manifested for 
giving “the greatest good to the greatest number.” The complaints 
arising in this way are not to be found in towns where the gas 
undertakings are in the hands of the Corporations; and so a corre- 
spondent in a long epistle from Alyth, complains of the Company’s 
monopoly there. Alyth is a small town on the eastern border of Perth- 
shire; and at.the annual meeting of the Gas Company, as was reported in 
the JournaL three weeks ago, a dividend of 9 per cent. was declared, and 
the price of gas reduced from 6s. 8d. to 6s. 3d. The consumers consider 
themselves aggrieved at the high price, and feel all the sorer when they 
remember that the Commissioners of the burgh granted the Company a 
free site for their works off the common good. A “cry” is being got up 
over the business, which may or may not prevail; but the plaint of one 
correspondent is beside the mark. He admits that Alyth may be very 
little worse off than other towns, and says: “The question comes to be, 
‘Why are small towns left unprotected in this respect?’ Large towns 
have power to compel their gas companies to sell their business and 
premises; small towns do not. Taking this into consideration, the sale 
of gas is virtually a monopoly in these places, and the price of it an 
uncontrolled tax.” I have previously shown, by reference to General Acts of 
Parliament, that this latter statement is fallacious, except in a very few 
isolated instances; and these, in this respect, are no proof of the fact. In 
regard to the powers of large towns, the reverse is rather the truth ; for 
section 21 of the Burghs Gas Supply (Scotiand) Act provides that where 
there is a company not incorporated by Act of Parliament, or authorized 
by Provisional Order confirmed by Act of Parliament, supplying gas 
within a burgh, the commissioners, before they shall exercise any of the 
powers conferred by the Act, shall give notice of their desire to purchase 
the works of such company under the Lands Clauses Consolidation (Scot- 
land) Act; and failing to get a satisfactory answer within two months, the 
sheriff may be applied to foran Order. The consideration to be paid by 
the commissioners for the epee ge of an undertaking of any gas com- 
pany, under the powers of this Act, may be either a capital sum of money 
or annuities, or partly a capital sum of money and partly annuities as may 
be agreed upon ; the annuities being limited to expire within 40 years from 
the date of purchase. The provisions of the new Police Bill in regard to 
the lighting of populous places, have been already given in these 
“ Notes;” and as a population of 2000 will then be entitled to the privi- 
leges of a burgh, Alyth may, by the exercise of a little patience, yet be 
able to rejoice in a cheaper system of gas lighting. - 

An interesting decision has lately been given by the Judges of the Second 
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Division of the Court of Session in connection with the lighting of public 
roads. The question arose between the Kelvinside Estates Trustees and 
the County Road Trustees of the Lower Ward of Lanarkshire, in regard to 
the lighting of the Great Western Road, one of tke principal approaches 
to Glasgow, which has come under the supervision of the latter parties 
through the operation of the Roads and Bridges (Scotland) Act, 1878. The 
contention of the Road Trustees was that the terms of the statute pre- 
cluded them from expending any of their funds in lighting roads. The 
Court negatived this contention. Their Lordships thought there was 
reasonable safety in allowing the Trustees to expend theirstatutory funds 
for this purpose, if they saw it necessary for the safety of the roads under 
their charge. Although the question was a novel one, never having before 
been presented for jolement, they were of opinion that the Court might 
lawfully and quite safely answer in the affirmative the question of expend- 
ing money in lighting public roads, and say that the Trustees might so 
apply their funds, assuming that, in their judgment, the purpose was a 
reasonable one, and one which must be satisfied in order to render the 
road safe for those who used it. 

To what dire straits are the electric lighters reduced! I mentioned in 
my “ Notes” last week that the stall-holders at the Forestry Exhibition 
were “kicking up a shindy ” at being left at sunset without light for the 
remainder of the evening; and that a spurt was being made to give the 
promised electric light. This has now been done by the Anglo-American 
Brush Company dropping for the nonce the incandescent system, and 
temporarily setting up throughout the buildings some 50 old Brush arc 
lamps, each having a nominal power of 2000 candles. To keep these going, 
two Robey engines, working up to about 70-horse power, are employed, 
driving five dynamos on the continuous current principle. But the farce 
of this great illumination, at a cost which may be guessed from these 
—— consists in the comparison made with gaslight. The great 
nall—some 500 yards long by 50 yards broad—contains about 30 of these 
are lights; and in their midst, at different points, four jets of gas are 
lighted, in order that the rustic mind may be astounded at the com- 
parison. On no account was a combustible light or flame to be allowed 
within the wooden buildings; but probably, by a further diminution in 
the cost of the “ glorious” experiment, four naked lights have been allowed 
in the building, for this wonderful comparison. They are ordinary No. 3 
union-jets ; and against their united 100-candle light the Anglo-American 
set their 30 arcs, or boasted 60,000-candle illumination! Visitors are not 
the “birds” to be caught with such “ chaff;” but it shows the comical 
shifts to which electric lighters are now put. 

Another proof was given the other day of the lead being taken by Aber- 
deen in the promotion and production of gas on the most scientific and 
economical principles. A special meeting of the Gas Committee of the 
Aberdeen Town Council was held on Wednesday afternoon, at which a 
verbal report was submitted by Mr. A. Smith, Superintendent of the gas- 
works, in regard to the results of a visit paid on him to the principal 
towns in England, and also to Paris, with the view of ascertaining the 
latest improvements in the manufacture of gas in an economical manner. 
Mr. Smith formally recommended the Committee to adopt Sir W. Siemens’s 
regenerative system for heating the retorts, which, in his opinion, was 
by far the best. He mentioned that, by this system, 50 per cent. of the 
amount expended in heating retorts was saved, and that by it some 20 per 
cent. more coals could be carbonized in the retorts, while the retorts 
themselves would last fully one-third longer. The saving to the Cor- 
poration would be quite 1s. per ton of coals used in the manufacture of 
gas, which would be equal to from £1400 to £1500 a year. The Com- 
mittee unanimously agreed to recommend the adoption of the Siemens 
system by the Corporation. At the same meeting the Committee had 
under consideration the advisability of adopting machinery for charging 
and drawing the retorts; and, in regard to this point, Mr. Smith recom- 
mended that West’s compressed air machines (which, he said, had proved 
very successful at gas-works in the South) should be adopted. The Com- 
mittee did not come to any determination on this question; but they 
recommended that, in view of the large demands now made for the supply 
of gas, arrangements should be at once entered into for the extension of 
the works. A proposal for the acquisition of additional land for the 
purpose was deferred. 








(FROM OUR GLASGOW CORRESPONDENT.) 
GuasGow, Saturday. 

At a meeting of the Paisley Gas Trust held last Thursday night, the 
annual balance-sheet was under consideration. It showed that the gross 
revenue for the past year was £30,853 13s. 2d., and that the total expendi- 
ture was £23,873 18s. 8d.; leaving a balance of £6979 14s. 6d. Out of this 
there were provided for annuities, mortgages, interest, ditto on redeemed 
annuities (added to sinking fund), and contingencies, a total of £4259 5s. 10d., 
leaving £2720 8s. 8d. By adding to this sum two items of £574 and 
£496 3s. 2d., on account of lamps and extraordinary expenditure upon the 
branch railway, the total surplus stands at £3790 lls. 10d. The entire 
works, pipes, &c., are maintained in first-class repair out of profits, and all 
new meters are paid for out of revenue. During the past year 8116 yards 
of main and service-pipes were laid,. partly in extension, but chiefly in 
replacing old ones. ‘The quantity of gas sold during the year was 
146,047,000 cubic feet. The loss from leakage and unaccounted-for gas 
amounted to 12°38 per cent. The greatest quantity of gas consumed 
in 24 hours was 1,040,000 cubic feet. During the year 1223 meters were 
sent out, 955 brought in, and 786 thoroughly repaired; and at the end of 
the year there were 12,351 meters in use. The following are some addi- 
tional items of interest :—For manufacture of gas last year, including cost 
of coals, &c., and salaries and wages, maintenance of works, &c., the sum 
of £17,735 7s. 2d. was expended; expenses of distribution amounted to 
£1860 9s. 11d.; rent, rates, and taxes, to £1806 11s. 5d.; management, &c., 
to £751 9s. 6d.; and other items brought up the whole to £23,873 18s. 8d. 
The sales of gas realized £25,090 14s. 6d.; and residual products, £3874 12s. 1d. 
The value of the works is set down at £78,000. The illuminating power 
of the gas over the past year was, on an average, 29 candles. 

In submitting the Dumfries Corporation Gas Committee’s annual report 
for adoption at the statutory meeting of the Town Council, sitting as 
as the Gas Commission, on the 17th inst., Provost Lennox remarked that 
they had come to the close of their sixth year in this capacity, and that 
they were still in a favourable condition in regard to revenue, although 
their position as regards the extension fund was scarcely so good. When 
they took over the gas-works the purchase-money was £22,200. They had 
borrowed £25,000, and thus had £2800 to lay out on improving the works 
internally, and in laying larger pipes in some of the streets. This sum 
was swallowed up in the first three years, and during the last three years 
the reserve or extension fund had amounted to £1505, of which sum they 
had laid out on the works and in extending the plant outside the sum of 
£1244. During the six years they had spent out of revenue a sum of 
£6000 on the repair and maintenance of works and plant; and out of the 
reserve fund £4000 for extension of buildings and pipes and for new meters, 
not in place of old ones—making a total of £10,000. Still, it was necegsary, 
if their Manager was to be enabled to produce the best results, that 
they should give him every appliance for doing so; and it was 





important that their reserve fund should not be reduced to too low an 
amount. It was then £261; and the Committee proposed to set aside 
for it this year £600, instead of £300; thus bringing it up to £9) 
After dealing with the questions of a new scrubber, a new tar tank, paving 
probable oy on mains, service-pipes, and meters, and £100 for 
gas-stoves, the Provost went on to say that they would this year require tj 
draw upon the reserve fund to the extent of about £900, and to refer to 
other plant that they would require to get. The borrowed capital woul 
he said, be reduced by the next year (May 15, 1886) to £20,000. The, 
would then be entitled to borrow other £5000; and he would suggest tha 
they should pay off this sum in 20 yearly instalments of £250. He further 
remarked that the prospective balance for the year was £484; and that jt 
they set aside £300 for the reserve fund there would be a balance of Jeg, 
than £200. With such a small sum to work upon, he was opposed to the 
proposal of Mr. Dykes (the Treasurer) to reduce the price of gas 24. per 
1000 cubic feet. The Perth Gas Commissioners had reduced the price o 
their gas last year, and this year they had to go back and raise it 34, 
1000 cubic feet. It would not, he said, be a nice thing if they had to qj 
the same thing in Dumfries. Bailie Smyth seconded the adoption of the 
report ; and a long discussion then took place, in the course of which jt 
was mentioned that since the works came into the hands of the Tow, 
Council the price of gas had been reduced 2s. 1d. per 1000 cubic feet, ang 
that the leakage, which was 33 per cent. in the old Gas Company’s time 
had been reduced to 15 per cent. The votes were nine for the adoption o 
the report and five for the reduction of the price from 3s. 9d. to 3s. 74. per 
1000 cubic feet. Last year’s total expenditure was £6297 6s. 1d., the prin. 
cipal item of which was £3769 19s. 7d. for coal, with which the other items 
under the general head of manufacture of gas brought the sum up 
£5284 16s. 5d. The sales of gas gave a revenue of £7041 19s. 4d. ; and with 
residual products, &c., the total revenue amounted to £8219 14s. 6d. 

A statement of the financial affairs of the Johnstone Gas Commissioner; 
for the year ending May 15, 1884, was laid before this body at their 
last meeting. It showed that the revenue from the sale of gas wa 
£3932 14s. 104d., and that the total revenue was £4524 17s. 74d. ; in addition 
to which the stocks of gas, lime, &c., represented other £180 5s. 8d. The 
actual expenditure on coal, lime, &c., together with the value of stocks in 
hand at the beginning of the financial year, was £1843 Os. 104d. Under 
the general head of gas account, including a gross profit balance, there was 
put the sum of £4705 3s. 34d. Mr. J. M‘Gown, the Auditor, showed that 
there was a clear profit to the Corporation of £438 11s. 84d. After making 
the necessary deductions, the value of the works on May 15, 1883, was set 
down at £21,091 5s. 8d.; and during the past year several large sums had 
been expended on buildings, new tanks, new scrubber, pipes, «c. 

The Directors of the Coatbridge Gas Company have issued their state. 
ment of accounts and balance-sheet for the half year ending June 80, 1894, 
the consideration of which will be taken up at a meeting of the share. 
holders to be held next Tuesday. They remark that the affairs of the 
Company continue prosperous, that the total income was £4859, and the 
profits £1972, which, with the balance of £511 brought forward from last 
year, gives a total of £2482. After providing the maximum dividends 
upon the two classes of shares, there will be left the sum of £730 tobe 
carried forward to next half year. The illuminating power was equal to 
26°03 standard candles, and the unaccounted-for gas is put down at 1081 
per cent., which is certainly very low, considering the fact that the area of 
supply is almost entirely in a mining district. Gas sales over the half 
year reached 20,825,400 cubic feet, chiefly at 3s. 9d. per 1000 feet (the 
remainder at 4s. 2d.), realized £3909, and the meter-rents amounted to 
£189, the sales of tar realized £342, and of sulphate of ammonia (less cost 
of manufacture) £311. The works, mains, and meters (not counting the 
sulphate works and plant, house property, &c.) stand at £42,357; and the 
two classes of stock stand at £44,650. 

The Glasgow pig iron warrant market has been almost idle this week, 
and the cash price has varied but slightly from 41s. 3d. per ton. It cannot 
be said that the close of the holiday season has brought about any fresh 
life to the market. The public still holds aloof; and any business that is 
doing appears to be confined almost wholly to the trade. No change has 
taken place in the languor that surrounds the home trades, and very 
unsatisfactory reports are still arriving in regard to the foreign markets. 

No change of any importance has taken place itt the coal trade. Prices 
are scarcely varying, and the men are now working very steadily; but 
shipments and the home demand are at a low ebb. 





CURRENT SALES OF GAS PRODUCTS. 
LiverpPoot, July 26. 

Sulphate of Ammonia.—Although the volume of business transacted 
during the week has been light, yet there is no variation in the position 
of the market. Rather more sulphate has been offering the past few 
days; but, so far, holders are very firm. The Continental demand 
continues small; but the enhanced values of nitrate may shortly influ- 
ence consumers to give out their orders with a freer hand. Sales are 
reported at £15; at which price there are still sellers. For future 
delivery the market is without change. 





INCREASE IN THE ASSESSMENT OF THE HUDDERSFIELD CorPoRATION Gas: 
Worxs.—At the last meeting of the Huddersfield Town Council, the 
minutes of the Gas Committee stated that notice had been received by the 
Town Clerk that the assessment of the Corporation gas-works had been 
raised from £4606, at which it stood in 1882, to £13,500. Under these 
circumstances the Committee had resolved to give notice of objection, 
with a view of appealing to the Assessment Committee on the subject. 

Ascot District Gas Company.—On Saturday, the 19th inst., the com- 
memoration stone of the works of this Company was laid, with the usual 
formalities, at Sunningdale, by the Chairman (Mr. R. Berridge, Asso¢. 
M. Inst. C.E.), in the presence of the Directors and a number of share- 
holders. After the ceremony the party dined together at the Royal Hotel, 
Ascot, when the toast of ‘Success to the Ascot District Gas Company” 
was proposed and duly honoured. The Engineers for the works are 
Messrs. J. Quick and Son, MM. Inst. C.E.; the Contractor being Mr. Alfred 
Williams. 

REDUCTIONS IN THE Price or Gas.—The Ringwood Gas Company have 
made a further reduction of 5 per cent. discount on the present price of 
gas, making 10 per cent. in all, on cash payments within a month. The 
present charge is 5s. 10d. per 1000 cubic feet.——The Leyland and Faring- 
ton Gas Company have notified a further reduction in the price of gas 
From the 30th ult. it will be charged for at the rate of 4s. 6d. per 1000 cubic 
feet, less 5 per cent. if the account is paid within 28 days from the date of 
delivery. The reduction is 6d. per 1000 cubic feet.——The New Mills Gas 
Company have reduced the price of gas (as from the Ist inst.) by 5d. per 
1000 cubic feet; making the highest price 4s. 4d., and the lowest 3s. 4d. 
per 1000 cubic feet. 

DeatH or Mr. M. BroapHeap, or Grimspy.—We regret to have t0 
record the death of Mr. M. Broadhead, who was for 23 years Manager of 
the Grimsby Gas Company—a position which he resigned in 1875, 00 
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being appointed to the less arduous post of Consulting Engineer. Apart | Minister of Agriculture should then accept ours, inasmuch as the Govern- 
from his connection with the Gas Company, Mr. Broadhead was a Town | ment invited and expected us to tender, which we did in perfect good 


Councillor and associated with several local institutions. He was the faith ; relying, of course, on our tender being accepted if no other more 
riginator of the Grimsby Hospital (of which he was Secretary); and was | eligible proposals were sent in at the same time. Asa matter of fact there 
- ainly instrumental in founding the Cottage Hospital. His long con- | is now no tender before the Government except our own. The Minister, 
nection with the town of Grimsby and his many good qualities had won | however, appears, by a speech lately made by him in the Senate, to have 


for him a large number of friends, by whom his loss will be keenly felt. | decided on inviting new tenders, and not accepting ours ; and we having 
Mr. Broadhead had for a long time been in failing health; and on his | disclosed the lowest price which we can accept, any future competitor will 
retirement from the managership of the gas-works it was thought that | be enabled to frame his proposal by cutting under us, in however small a 
his end was near. But he retained all his faculties until the evening of | degree. Under these circumstances, telegraphic instructions have been 
the 11th inst., when he sank into a quiet sleep, and passed away early on | sent to our Manager at Rio de Janeiro to press for immediate payment of 
the following morning, at the age of 67. : i the total amount due to the Company.” A postscript to the circular states 
BincLEY IMPROVEMENT ComMIssionERrs’ Gas SuppLy.—At the last meeting | that the Board have since received a telegram from Rio, informing them 
of the Bingley Improvement Commissioners, the Gas Manager (Mr. G. D. | that the Minister has decided on inviting new tenders. 
Malam) presented his annual report on the condition of the gas under- Tue Suppiy oF WATER FoR INDUSTRIAL PURPOSES IN MANCHESTER.— 
taking. More gas, it was stated, had been made during the past year | A correspondent of one of the Manchester daily papers called attention 
than in any former year; there being an increase of 2,906,900 cubic feet. | last week to the effect on local industries of the high charges made by the 
During the past year the same expenditure was incurred upon retorts, | Corporation for water used for trade purposes. He said: “It is well 
furnaces, fuel, &c., to produce 39,059,900 cubic feet as was required nine | known that certain trades which use water in large quantities are dis- 
ears ago to produce only 28,118,000 cubic feet, or nearly 11 million less; | appearing from the district, and no new trades are taking their place ; 
representing, at the present selling price (3s. per 1000 cubic feet) a saving | dear water being the reason. The Corporation might give an enormous 
of £1641 per annum. The total receipts for the past year were £8667; | impetus to such trades if it set to work to find water at a reasonable price 
being an increase on the previous year of £1007. The total expenditure | for them. It would have to ensure a plentiful flow at a very moderate 
exclusive of interest, loans repaid, and sum placed to sinking fund) was | price. This perhaps would not pay directly; but its indirect influences 
£4832; being an increase of £371. The interest on loans for last year was | would be enormous. Water is one of those commodities which diminish 
£1391; being a reduction of £97. The total amount of loan capital pro- | in cost the more you get of it; and it is a short-sighted policy, in the face 
vided for is £1034. The amount of net profit for last year was £1410; of a depressed trade and a decreased assessment, to look to an immediate 
being an increase of £1199 on that of the previous year. The profit on | cash return in supplying water abundantly to such trades as need it. At 
the loan capital stands at the rate of 10°94 per cent., as against 9°53 per resent great quantities of some kinds of goods go to Glasgow to be treated, 
cent. in the previous year. A resolution expressing great satisfaction with anes water has there been placed at the disposal of manufacturers at 
the report was passed. low rates. What is the consequence of this? Our goods pay carriage to 
Tue Gas Suppty oF Rio DE JaNnEIRO.—The Directors of the Rio de | Glasgow, we lose the benefit of the industry which should be fostered by 
Janeiro Gas Company have issued a circular to the shareholders, stating | plentiful water here, we lose ee and agencies, and the goods are 
that their opponent’s tender for the lighting of the city (which gave rise | shipped from the Clyde instead of from the Mersey. This is only one 
to so much discussion at the recent meeting of the Company) has utterly | example of the clear loss of industries and business by not taking sufficient 
fallen through, in consequence of his failure to pay his first instalment. | care to supply the initial want. Many more instances could be given. 
“Jt might have been looked for,” the Directors remark, “and would have | The Corporation, like all such bodies, have a bad habit of growing supine 
been no more than was consistent with propriety and justice, that the ' and not looking far enough ahead.” 











THE QUALITY OF THE LONDON GAS SUPPLY 
DvuRInG THE FouR WEEKS ENDED JULY 22, 
[From returns to the Metropolitan Board of Works by Mr. W. J. Drspm, F.1.C., F.C.S.]} 


ILLUMINATING PowER. } PHUR. AMMONIA, 
(In Standard Sperm Candles.) | (Grains in 100 Cubic Feet of Gas.) (Grains in 100 Cubic Feet of Gas.) 
Companies—DIsTRICTs, Means. Means. Means. 


| | 
Maxi- Mini- — — —_____—_—_!| Maxi- | Mini- 


July July | July | July || @U™- =o July | July | July | July 
| | i a 8 | 6 | 8 | 1 | 8 | 6] 2 1 
| a a a ee ee ees a a ee aes See at Pees 


The Gaslight and Coke Company— | 





Maxi- |Mini- —_—__— 
| mum, |mum. 


mum. | mum. J 
e 





9 


Notting Hill. 180 | 16°7| 17°1| 17°5| 172) 17-1) 108 | 70 93/ 89) 78) O02] 00/01 | 00) 01! 00 
Camden Town . 182 | 15°8| 1771} 17°2| 16°5| 163) 11°9 83; 98) 105) 101) 94 02); 00,01 00 900) 00 
Dalston oe ew ew we oe © © | 176 | 16°7| 16°9) 17°0| 17-1) 17°3|| 121 | 10°1| 11-0] 10°7; 11:3) 10°8 02); 00 '00 00 00); 00 
Messe see eos +s 6] OO ee ee ee 17°0| 171}; 138 | 75) 92) 120) 111) 97 12 00 ' 09 | 10) O7 | O4 
Chelsea .. . se © « «| 171 | 168] 16°) 16°8} 16°9! 16°8)| 14°7 | 10°2| 18°7| 11°2| 11°9| 18°4 00; 00/00 | 00 00); 00 
Kingsland Road 17°8 | 166) 17°4, 17°5| 175) 17°0 97 | 74) 87) 90) 86) 85 03 00 | O1 00 00); 00 
Charing Cross . oe eo « o@ © © | 174 | 161) 16°83) 16°9) 16°6| 16°9)) 121 | 83) 103) 100) 98) 95 11 03/05 O06 | O06! 0-4 
Westminster (cannel gas). . . . .| 22°0 | 21°2| 216 21°6/ 21°8) 21°5 | 116 81| 91) 96) 99) 10°9 06 04 O04 O4 : O5 | O4 
South Metropolitan Gas Company— | | 
Peckham. . . . «© « «© © « « «| 171 | 16°2| 166) 16°7| 16°8) 16°5|} 123 91) 11°0) 112) 10°7| 10°9 0°2 00,01 | 00 O1); 00 
Tooley Street . oe e «© « « | 171 | 161) 164) 166) 16°38) 164) 12:1} 95! 105) 106) 107; 103) O83) 00,00! O1 00} O1 
Clapham... .. +6 « « « © © | AML | 162) 166) 16°99) 16°7/ 165 | 13°7 | 7:4) 11°3) 11°2) 10°6) 111 0°2 00 00 | 00 OO; 00 
Lewisham ows eo oo 6] BO] Gl STi) Wi WT ws 93 | 43) 73) 75| 49) 70 34 16 | 25 | 27) 27) 27 
Commercial Gas Company— | - | 
| eee ee ee | 17°7 | 16°4| 17-2) 17°1| 174) 173) 114) 93 ‘9; 10:1; 104; 9°9 0-4 01/02 | 02); 02; 01 
St. George’s-in-the-East :| 17°4 | 16°3| 1771) 17:0} 168) 165 | 116) 57) 92) 78) 80) 91 03 00/02 | 01) O11} O1 
| | 
SULPHURETTED HypDRoGEeN.—None on any occasion. PrEssuRE.—In excess on all occasions. 


Note—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. Sulphur 
not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas; Pressure between sunset 
and midnight to be equal to a column of 1 inch of water; between midnight and sunset, 6-10ths of an inch. 


GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. — 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 
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pe eves = as “ - Gas without the slightest 

arias & ° or . . . . . 

Gas Exhausters, Engines, and oscillation oF variation in 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 
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. pressure. No other Maker 


can do this. 








2 GWYNNE & CO. are 
the largest Makers in the 
World of 





per hour, which are giving un- 
qualified satisfaction in work, _ E = 
andcan be referred to. .o§°-  #4<fi Ar. | BY ili i) EXHAUSTERS AND ENGINES, 
In use in all the Largest 5 j GAS VALVES, 
and t Ww ——-—=-- A aa _---------- =A 
most Modern Gas-Works ! | | VACUUM GOVERNORS, 


in the World, and far surpass- 
ing any other construction of Machinery made, either Orders for Engines REGULATORS, PUMPS, &c., &c. 
and Exhausters now in 


as regards quality of materials, workmanship, design, 
hand to pass about Gwynne & Co.'s New Catalogue 


durability, work performed, and economy of fuel. 
Many of the so-called “‘ Improvements” and “ New” 
‘ bie feet and Testimonials on Gas-exhausting 
2,000,000 on f and other Machinery on application 


Exhausters recently introduced by other makers are 
per hour. at the abore Address, 




















arrangements long since discarded by GWYNNE & CO. 
48 inferior in design, durability, and efficiency. 


GWYNNE & CO.’S PATENT NON.FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) FNGINF. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than ,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 


Street, Lonpon, E.C, 
Joun Wo. O'NEILL, 
Memaging Directors. _ 


ANDREW STEPHENSON begs to call 


attention to the above announcement, and requests 

that all communications intended for him be addressed 
to the Head Office. 

W ANTED, by the Advertisers— 

C. T. Laws and Sons, Retort Setters, 19, Ferrier 

Street, York Road, Wandsworth—either piecework or 

by the day. Many years at the Chartered Gas-Works, 

Westminster. Uniform heats guaranteed. One trial 

solicited. 








“WVANTED, an engagement as practical 

WORKING GAS MANAGER. The Advertiser 
has had a long experience in the Erection and 
Management of Gas-Works, Main and Service Laying, 
Gas Fitting, &c.; well competent to undertake all duties 
connected with Gas-Works. 

Apply to C. W. R., Post Office, Gringley-on-the-Hill, 
Bawtry, YORKSHIRE. 


ANTED, by a Gas Engineer in the 
prime of life, an appointment as ENGINEER 
and MANAGER of Gas-Works. Good Carbonizer and 
correct Accountant. Highest recommendations and 
references. 
Address No. 1065, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


THOROUGHLY Practical Man— many 


years Managing Foreman under V. Wyatt, Esq., 
Constructing Engineer at Beckton Gas-Works—is open 
to a re-engagement. Has own level. 
Address W. H. H., Nelson Villa, Bounds Green Road, 
New SovutuGate, N. 





Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 
Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 
Address No. 1066, care of Mr. King, 11, Bolt Court, 
Fieet Street, E.C. 





WANTED, a steady, Practical Man as 

STOKER in the Gorleston and Southtown Gas 
Company. A married man without family preferred. 
Can reside in one of the cottages on the Works; rent, 
firing, and light free. 

Apply, with testimonials, to W. Patcrave Brown. 
Southtown, Great YARMOUTH. 
WANTED, at once, by a Gas and Water 

Company, within 20 miles of London, an intel- 

ligent young Man of good character, who is a qualified 
GAS and WATER FITTER. The duties will consist of 
fitting up Houses with Gas and Water, and Inspection 
to Prevent Waste. Wages 30s. per week. 

Apply, by letter, to No. 1071, care of Mr. King, 11, 
Bolt Court, FLeet Street, E.C. 


WANTED, at the Peterborough Gas- 
Works, a Man to TAKE CHARGE of the 
Sulphate of Ammonia Factory. One used to a Coffey 
Still Plant, and having some knowledge of Machinery 
preferred. About 6000 tons of coal are carbonized 
annually; and a bonus will be given on every ton of 
Sulphate produced over and above 60 tons in the year. 

Applications, stating age, present employment, and 
weekly wages required, to be addressed to Mr. G. E. 
Stevenson, the Manager and Secretary to the Com- 
pany, Gas-Works, PETERBOROUGH. 


A STEADY and respectable Man is 
required as RETORT-HOUSE FOREMAN at a 
Provincial Gas-Works. Wages £2 per week. 

Apply, with references, to No. 1070, care of Mr, King, 
11, Bolt Court, Freer Street, E.C. 








ANTED, a one or two horse power 
“OTTO” SILENT GAS-ENGINE. 
Send price and particulars to B. GREEN, Gas-Works, 
MITCHAM. 


GAS PLANT FOR SALE. 
T° BE SOLD, in consequence of exten- 
sions. 
Two Cornish Boilers, about 6 and 10 horse power 
respectively. 
Two 14-in. Four-way Valves. 
One 14-in. Walker’s Centre-Valve, in good working 
order. 
Three Overhead Travelling Cranes. 
For price and particulars apply to Mr. J. Carter, 
Secretary, Gas Company, Linconn. __ 


STATION METERS FOR SALE. 
wo Station Meters for Sale, the pro- 


perty of the Brighton and Hove General Gas 
Company ; made by the Gas Meter Company. Both are 
in perfect working order, and well fitted, with Inlet, 
Outlet, and Bye-pass Valves and Connections. One 
Meter to pass 60,000 cubic feet per hour; and the other 
80,000 cubic feet. 

Inquiries, relating thereto, to be addressed to Mr. 
J. O. N. Rutter, Gas-Works, Black Rock, BRIGHTON ; 
and for personal inspection and to treat for the Meters, 
apply at the Works, Black Rock, Brighton. 








July 16, 1884. 


F OR SAL E, Cheap —An Annular THE GASLIGHT AND COKE COMPAny, 
CONDENSER, four legs, 21 ft. 6 in. long each ; OTICE is hereby given that a 
outside diameter 38 ft., inside 2 ft. ; HALF -YEARLY ORDINARY GENE 
Also One Station Governor, with 12-in. Connections. | wWHETING of the Proprietors in this Company wie 
” ” rin. ” held at this Office on Friday, the 8th day of August nex; 
at Twelve o’clock (Noon) precisely, to transact the 
usual business, including the declaration of a Divideng 
for the Half Year ending the 30th day of June last, 
By order, 
JoHN ORWELL PHILULIPs, Secretary 
Chief Office: Horseferry Road, Westminster, S.W. 
July 22, 1884. 4 


” ’ 7-in. 
Apply to W. L. Ropinson, Manager, Gas-Works, 
CovENTRY. 


REDHILL GAS-WORKS, SURREY. 


STATION METER FOR SALE. 
T HE Directors have for Disposal, in 
consequence of the Enlargement of the Works, 
One ROUND STATION METER, by West and 
Gregson, in Cast-Iron Case, 8-in. Inlet and Outlet, 
Hydraulic Valves and Bye-pass ,Clock and Tell-tale. 
May be inspected, and further information obtained, 
upon application to CHARLES Reap, Manager, &c., at 
the Works. 


MALL Gas-Works for Sale in a Midland 
County. Last year’s make about 1,400,000 feet. 
Increasing consumption. Works erected only eight 
years. Paying well, and would be a good investment. 
Apply for particulars to W. H. MoreGan, Consulting | 
Engineer, GLOUCESTER. 


— " ie . 
THE GAS APPLIANCES COMPANY, LIMITEp, 


N OTICE is hereby given, that the 
ORDINARY ANNUAL GENERAL MEETING 
of the Shareholders of the Gas Appliances Company 
Limited, will be held at the Offices of the Company, 
29, New Bridge Street, London, E.C., on Friday, the ih 
day of August, 1884, at Half-past Three o’clock in the 
Afternoon precisely, to receive the Report of the 
Directors, and the Accounts, for the period ending 
June 80 last; to elect Directors in place of thoge 
retiring; to elect and fix the remuneration of ay 
Auditor or Auditors; and to transact the Genera) 
Business of the Company. 

The Transfer Books of the Company will be closeq 
from the 28th of July to the 22nd of August, 1884, both 
days inclusive. 


LIVERPOOL UNITED GASLIGHT COMPANY. By order of the Directors, 
J. A. KELMAN, Secretary, 
Offices: 20, New Bridge Street, London, E.C., 


AMMONIACAL LIQUOR. July 25, 1884. 


HE Directors of the Liverpool United 

Gaslight Company are prepared to receive 
TENDERS for the AMMONIACAL LIQUOR produced 
at their several Works for a term of Three years from 
April 1, 1885. 

The quantities of Ammoniacal Liquor produced per 
annum are estimated to be as follows, but the same 
cannot be guaranteed, and may be more or less :— ship the necessary Coals without any increase in the 

At the Athol Street Works about 1,400,000 gallons. contract price and usual rates of freight in Newcastle; 

» Eccles Street - ra 904,000 os but will be allowed to ship Coals from other mines ang 
1,030,000 ,, 


HE Lisbon Gas Company invite Tenders 
for the supply, f.o.b. at Newcastle, of the quan. 
tity of first-class GAS COALS which they may require 
from October, 1884, to the 30th of September, 1885, 
In case of strike caused by masters wishing to reduce 
wages, the Contractors will, nevertheless, be bound to 





», Caryl Street pa ” parts provided not inferior in quality. 
» Wavertree ” » 1,313,000 _ ,, Tenders to be sent to the Gas Company’s Office in 
» Linacre 2 » 3,010,000 pee Lisbon not later than Aug. 20, 1884. 





The tenders may be for the whole, or for one or more | ——--——— - ——— 
of the Works separately. - CONTRACT FOR TAR AND AMMONIACAL 

Forms of tender and fll particulars may be obtained LIQUOR. 
on application to the undersigned. 

Tenders, sealed and endorsed “Tender for Ammo- HE Atherton Local Board are prepared 
niacal Liquor,” are to be delivered here not later than to receive TENDERS for the whole of the 
the 5th day of August next. surplus TAR and AMMONIACAL LIQUOR to be 

The Directors reserve to themselves the right to | produced at their Gas-Works during One or Three 
accept any tender in part or in whole, and do not bind | years, from the lst of September next. 
themselves to accept the highest or any tender. Tenders to be addressed to the undersigned not later 

WituiaM Kine, Engineer. than Monday, the 11th of August. 
Gas Office, Duke Street, Liverpool, June 27, 1884. By order, 
——— TS DANIEL SCHOFIELD, 


LIVERPOOL UNITED GASLIGHT COMPANY. Atherton, July 18, 1884. 


HE Directors of the Todmorden Gas 


Company are prepared to receive TENDERS for 
the supply and erection of four Purifiers, with Centre. 
Valve, Lifting Apparatus, &c., complete. 

Plans and specification may be seen on application 
to the undersigned. 
Sealed tenders, endorsed “ Tender for Purifiers,” to 
be sent in not later than Tuesday, Aug. 5. 
By order, 


TAR. 
HE Directors of the Liverpool United 
Gaslight Company are prepared to receive 
TENDERS for the TAR produced: at their several 
Works for a term of Three years from April 1, 1885. 

The quantities of Tar produced per annum are 
estimated to be as follows, but the same cannot be 
guaranteed, and may be more or less:— 

At the Athol Street Works about 757,000 gallons. GrorcE Ep. SAVILLE 

” — ate ” ” bred ” Engineer and Secretary. 
” aryl Stree ” ” 514, ” as-Works, rden, +18, 1884, 

” “Wavertree » 636000 ,, Gem Werks, Detention, duly M, Wes 
» Linacre 99 » 1,672,000 on 

The tenders may be for the whole, or for one or more 
of the Works separately. 

Forms of tender and full particulars may be obtained 
on application to the undersigned. 

Tenders, sealed and endorsed “ Tender for Tar,” are 
to be delivered here not later than the 5th day of 
August next. 

The Directors reserve to themselves the right to 
accept any tender in part or in whole, and do not bind 
themselves to accept the highest or any tender. 

Witi1aM Kine, Engineer. 

Gas Office, Duke Street, Liverpool, 

June 27, 1884. 


Wy con's COMPOS. Red, Green, Brown, 

YELLOW, or BLACK. Samples free. For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 
Gas-Meters, Waggons, Machinery, &c. They hide Tar 
and VARNISH thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
p to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes :—“ Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c.; and I estimate them very highly asa great 
labour-saving agent.; Another valuable item is that 
you do not represent them beyond their capacity.” 

E. Woop, Talbot Works, Hatcham Road, Lonpon. 











HENRY BALFOUR & CO., 


ENGINEERS IRONFOUNDERS, AND GAS APPARATUS MAKERS, 
39, FINSBURY CIRCUS, LONDON, E.C. 
Works: DURIE FOUNDRY, LEVEN, FIFE, N.B. 
MANUFACTURERS OF 

GASHOLDERS, SINGLE OR TELESCOPE, WITH OR WITHOUT COUNTERBALANCE 

GEAR; TANKS, CAST & WROUGHT IRON. 

BOILERS CONDENSERS, CRANES, EXHAUSTERS AND ENGINES, 
GIRDERS (Cast and Wrought Iron), IRON PIPES, PUMPS, PURIFIERS, RETORTS & FITTINGS, 
ROOFS, SCRUBBERS SHAFTING VALVES, WASHERS. 
ANDERSON’S PATENTED INVENTIONS, VIZ.— 


FOUR-WAY BYE-PASS VALVES, ENGINES AND EXHAUSTERS REVOLVING BRUSH SCRUBBERS, 
GAS-WASHERS, FUEL-MAKING MACHINES, GOVERNORS, &c. 
H. B. & Co. undertake Contracts for the Supply and Erection of Gas-Works, either for Towns or Mansions, 0t the 
Remodelling of existing Works. 
SHIPPING ORDERS receive special attention. 
H. B. & Co. having had large experience in this Department, undertake to ship f.0.b., properly packed 
and marked for export. 
EsTIMATES AND DESIGNS ON APPLICATION, 
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TUESDAY, AUGUST 5, 1884, 


THE DIRECTORS’ REPORT AND STATEMENT OF ACCOUNTS 
OF THE GASLIGHT AND COKE COMPANY. 


Tae half-yearly report and statement of accounts of the 
Directors of The Gaslight and Coke Company have been 
issued, in the convenient amended form introduced since 
Colonel Makins, M.P., became Governor; and the general 
iheeting is called for Friday, the 8th inst. The report is 
‘ommendably lucid and expository; passing in review recent 
and current topies connected with the administration of the 
ompany’s affairs, and speaking frankly of the future. As 
usual, when reports of this kind exceed a few paragraphs in 
length, it is reproduced in another column, in anticipation 
of the meeting. The Directors’ statements refer to several 
Controversial topics; but it is safe to predict that the fuller 
information now vouchsafed from head-quarters on various 
Points of the Company’s working will turn away much, possibly 
ill-founded, suspicious criticism. Upon the vexed question of 





residuals the report speaks briefly, vaguely, but hopefully. 
Indeed, the unfaltering confidence in the future of their 
venture, in this line of business, always entertained by the 
Directors, has been phenomenal. Nothing, from first to last, 
has disturbed their equanimity. They are fain to confess at 
length that their ‘‘ products branch at Beckton” has been 
remodelled; but they are at the same time confident that 
they have turned the corner of their difficulties. Upon this 
head we would say no more at present, beyond reminding the 
authors of this optimistic report that in this matter of residuals 
public suspicion has not rested wholly, or even materially, 
upon the Beckton establishment, but rather upon the head- 
quarters management of the business. In general estimation 
the remodelling has been more needed at Horseferry Road 
than at Beckton. 

It is disappointing to find, in the fourth paragraph of the 
report, a repetition of the attempt to shift on to the shoulders 
of the London Gaslight Company the blame, if any exists, for 
last winter's agitation against high gas bills. This para- 
graph consists of three sentences; the two latter being worthy 
of attentive perusal by all whom the matter may concern. 
The middle sentence fully inculpates the defunct London 
Company in all but name; and the concluding one is a studious 
avoidance of the issue by the employment of high-sounding 
phrases which scarcely mean anything at all. It is time that 
this specious kind of libel upon the London Company was 
exposed; and it is to be hoped, in the interest of common 
justice, that at Friday’s meeting there will not be lacking some 
straightforward defenders of the abused undertaking, which 
now seems to be made the scapegoat of the Chartered simply 
because it was acquired at a price that weighs heavily upon 
the buyers. Ifthe Chartered are remorseful at having acquired 
the London undertaking, they need not betray their regrets 
in language depreciatory of the retired administration. 

The Directors are bound to be popular at the next meeting 
of shareholders, because they recommend the distribution of 
increased dividends ; the high rate of 12 per cent. being now 
reached by a sudden rise of 1 per cent. ‘This movement will 
satisfy some proprietors who have at the last few meetings 
pressed for more dividend. Considering that the price of gas 
has been reduced to the level previously attained by the 
London Company, this advance is somewhat remarkable ; 
especially when it is remembered that not long ago the 
Company were not actually earning their 11 per cent. divi- 
dend out of current revenue. This, however, is a point that will 
be more fully explained by comparative examination of the 
accounts. The concluding paragraph of the report deals at 
length with the recent changes in the internal administration 
of the Company. It is made to appear that the centraliza- 
tion of the responsibility for gas manufacture and distribution 
throughout the Company’s district was carried out in pur- 
suance of a suggestion from “ official quarters.”’ In what the 
Directors have recently done respecting the appointment of 
Mr. G. C. Trewby and Mr. Robert Harris to their present posi- 
tions, they elsewhere contend that they have only followed the 
practice of the Chartered Company in Mr. Evans’s time, and 
of the Imperial Company in the time of Mr. T. N. Kirkham. 
Having such a double precedent before them, it seems some- 
what curious that an official suggestion from a Government 
Department was needed to induce the present Board to 
follow it. The report goes on to describe the qualifications 
and duties of the gentlemen who have been created ‘‘ Con- 
‘‘ structing and Carbonizing Engineer-in-Chief’’ and “ Dis- 
‘‘tributing Engineer’’ respectively; but, while so much is 
said about them, it is not deemed necessary to mention their 
names. In this respect—but more especially in the reference 
to the ‘‘ grateful acceptance’’ by the retired officers of the 
terms offered to them—the language of the report is in very 
bad taste. There are several ways of dealing with personal 
matters of this kind; and it might have been expected that 
Colonel Makins would have seen that the references in 
question were made with good grace. It must be regretfully 
said that the remarks about the London Company and on the 
subject of the retired officers mar an otherwise satisfactory 
report. 

Turning now to the accounts, it is found that the revenue 
for the past half year shows a profit balance of £491,711, as 
compared with £523,807 for the corresponding period of last 
year. There is an improvement, however, of £7513 upon 
the half year immediately preceding the last. On the face 
of it, some little curiosity may be experienced among the 
proprietors at the act of the Directors in declaring a con- 
siderable additional dividend, with an apparent diminution 
of means to meet it. The gas-rental for the past half year 








238 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Aug. 5, 1884, 





shows a decrease of £21,751, although the quantity sold has 
increased by 284,794,000 cubic feet, or 3+8 per cent. beyond 
the sale in the corresponding period of last year. The fall in 
revenue is explained by the entry in the accounts of the 
prices at which the gas was sold. The meter-rental is steadily 
increasing. Under the head of residuals there is an increase 
of £23,443, which is contributed by coke and tar ; ammoniacal 
liquor and sulphate exhibiting a serious decrease. The net 
result, however, is to show a slight increase in total revenue. 
On the other side of the account—under the head of manu- 
facture—coals, wages, and repairs cost more, while salaries 
and purification are lower; the total increase under this 
heading being £24,282. Distribution charges are slightly 
higher. The charge for experimental street lighting is coming 
down to the vanishing point. The expenses of management 
show the saving of consolidation by a reduction of nearly 
£5000. Let us hope that the indirect advantages attending 
the present manageable Board may prove even more con- 
spicuous. Among the remaining entries, parliamentary 
charges are happily ni/; but retiring allowances are swollen 
for the time. Centralization, if it is to be worth anything, 
will soon show a counterbalancing saving in respect of the 
charges signified under the last heading. Turning to the 
capital account, the expenditure for the past half year will be 
found to have been kept down to £51,772, most of which 
must have gone for the new gasholders at Horseferry Road, 
mentioned in the report as part of the improved distribution 
scheme now in progress. Only £500 additional capital, in the 
form of debenture stock, was received during the half year. 
The net revenue account, and the new account No. 6, which 
shows the proposed appropriation of the balance applicable 
to dividend, gives satisfactory assurance of the ability of the 
undertaking to pay the increased dividend, and to carry 
forward as much money (within a few hundreds) as from the 
last account. In the general balance-sheet, the value of tar, 
liquor, &c., in stock is brought down to the quiet figure of 
£52,509. 

There is nothing more to add to the foregoing comments, 
until the proceedings at the meeting are chronicled. Colonel 
Makins has an easy task this time, in consequence of the 
good humour that may be expected to be caused by the 
promise of higher dividends. Consequently, so far as the 
great majority of the proprietors are concerned, he may, if 
he so chooses, trample yet more upon the reputation of 
some of the sleeping partners in the concern. Shareholders 
will forgive much in the management that returns them 
12 per cent. for their money. Nobody could reasonably 
expect them to be more curious, in such commercially value- 
less matters as justice and good feeling, than the interviewer 
of the Pall Mall Gazette, to whom Mr. J. O. Phillips recently 
unburdened his mind on the subject of the shortcomings of 
the London Company. 


ELECTRIC LIGHTING MEMORANDA. 


A REMARKABLE communication to the Pall Mall Gazette, from 
a prominent speculator in electric lighting, is reproduced in 
another column; and it will be found both instructive and 
amusing to anyone whose interest in the subject-matter is 
merely that of a spectator. We recently noticed the striking 
answer of the President of the Board of Trade to Mr. Fowler, 
in which the Electric Lighting Act was practically admitted 
to be a dead letter. Mr. Fowler served on the Select Com- 
mittee on the Electric Lighting Bill, 1882, and took very great 
interest in the matter at the time. Consequently, his ques- 
tion to Mr. Chamberlain may have been understood to have 
been suggested by a natural anxiety as to the practical value 
of a piece of legislation for which he was in some degree 
responsible. Now, however, it is declared by Mr. Arnold 
White that he induced Mr. Fowler to ask the question which 
elicited such a remarkable response, with the sole object of 
gibbeting the Act. The ex-Managing Director of the Edison 
Company declares that the whole responsibility of the failure 
of electric lighting rests with the President of the Board of 
Trade; but his animated observations on this point do not 
justify the conclusion which he seeks to enforce upon his 
readers. It is impossible to peruse Mr. White's remarks with- 
out being strengthened in the opinion that electric lighting, as 
a commercial speculation, has not succeeded, simply because 
it was and is not ready for such development. After all, the 
worst that can be alleged against Mr. Chamberlain, even from 
Mr. White’s own standpoint, is that he was deceived by the 
advertisements of the electricians, who prematurely blazoned 
abroad their readiness to supersede gas everywhere, and 
clamoured for legislative facilities. Mr. Chamberlain believed 





there was more ground for immediate action than really 
existed; and the consequence was the passing of an Aq 
which, as we contended at the time, was not supported by, 
single fact of the kind that is usually brought forward jy 
justification of special legislation. The Electric Lightin, 
Companies—the Edison Company included—stormed th, 
Board of Trade immediately after the passing of the Aq. 
Why did they do so, if, as Mr. White now argues, the Aq 
simply enabled Mr. Chamberlain to “ definitely put his fog 
‘‘down”’ upon the nascent industry ? But, in addition to this 
question, we may point to the truly wonderful estimate ¢f 
the different Electric Lighting Companies’ expenditure give, 
by Mr. White, and ask how much of this waste of capital lig 
at Mr. Chamberlain’s door. Did the Board of Trade indug 
the Companies to spend these millions of sovereigns on objects 
which could not advance electric lighting in any way? Yr, 
White has proved too much ; for if the immediate effect 9 
the Electric Lighting Act has been to extinguish concer; 
whose managers carried on business in the manner indicate] 
by his own estimate, it has in so doing performed a useful, 
though negative work. 

By way of corollary to the foregoing, it may be noticed 
that the Board of Trade have had under consideratioy 
further petitions for extension of time from the holders o 
Provisional Orders issued under the Electric Lighting A¢ 
last year. They have granted extension to the end of the 
year for Croydon, Margate, Ipswich, and Sudbury ; and witil 
June 1, 1885, for Birmingham, Redditch, and Walsall, 
Extension of time has been refused for Gravesend, Cam. 
bridge, Folkestone, High Wycombe, Sunderland, and Wol- 
verhampton ; the Provisional Orders for which places will, 
therefore, be revoked. Very few Provisional Orders now 
remain in force of the total number granted before this year. 
For the present session not a single Order has been applied 
for, nor-have any applications for Licences been received; 
while, of all those previously granted, the Colchester one has 
alone been proceeded with. 

THE GAS SUPPLY OF MANCHESTER. 

Tue report of the Gas Committee of the Corporation of 
Manchester for the nine months ending with March last 
has been issued. It is explained that the odd period of 
nine months, included in the accounts on which the report 
is based, is due to the action of the Local Government Board, 
in requiring the Corporation to change the end of their work. 
ing year from June 24 to March 31. The immediate conse- 
quence of this change is to, prevent the usual methods of 
comparison from being pursued in respect of the period now 
under notice. Notwithstanding this disability, the Committee 
are able to declare that the output of gas has increased at 
the very satisfactory rate of 4°76 per cent. per annum. The 
percentage of unaccounted-for gas is still high, being returned 
as 10-28 per cent.; but this figure is, of course, affected by 
the fact that the period to which it applies contains two winter 
quarters and only one summer quarter. The Committtee 
like all owners of gas-works everywhere, have suffered from 
the drop in the price of sulphate of ammonia. They will 
propitiate local feeling, however, by proceeding to utilize the 
manufacturing portion of the Bradford Road works during 
the coming winter. By so doing, if there is any advantage 
in a new plant as compared with old works, there will be 
realized a progressive economy. It will be some time, how- 
ever, before the capital sunk at this station is made fully 
remunerative. The report of the gas-testing officer, Mr. 
Leigh, is of the stereotyped character. Sulphuretted hydro- 
gen is growing a less constant component of ge 1 
gas; and the other sulphur impurities have been ops 
to 86°5 grains per hundred cubic feet. In this respect a's 
the use of the Bradford Road station, and the consequent 
relief of the crowded old stations, may be expected to show 4 
beneficial result. It will be a satisfactory advance for = 
Manchester Corporation Gas Committee when the reports © 
the examiner are delivered from the apologetic tone that has 
hitherto qualified them. 


HOW GAS PROFITS ARE UTILIZED IN CARLISLE. 


“ Sweetyess and light” form a poetic couple often roferre 
to by popular orators. It does not appear, however, ae 
of the pair is usually supposed to proceed from the ot vs 
but that the two qualities have a certain indefinable but rd 
beautiful companionship. Sweetness, of course, 18 of — 
kinds, and among others it may be taken as a synonym ‘ 
cleanliness. The consideration of cleanliness leads a J 
to the practical methods by which this desirable qua4'y 
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brought about—namely, washing. Baths and washhouses 
are palpable signs of the advance of a people in the apprecia- 
tion of cleanliness; and the people of Carlisle in particular 
have determined that there should be no doubt about their 
tastes in this respect, for they have recently erected and 
opened, with considerable pomp, a complete series of public 


baths. So much, then, for the ‘‘ sweetness” of the Carlisle 
Corporation. The “light” is very intimately connected 


therewith ; for it happens that the whole cost of the build- 
ings and their equipment, amounting to about £6000, has 
come out of the profits of the Corporation Gas-Works. Not 
only have the Gas Committee paid the entire bill, but their 
Engineer (Mr. J. Hepworth) has taken charge of the work, 
and earned golden opinions, in addition to the esteem in 
which he was previously held, for the skill with which he has 
provided for the requirements of the public. This is all very 
well, so far as it goes. We do not seek to throwa cloud over 
Mr. Hepworth’s satisfaction in respect of having pleasantly 
varied his normal duties, and at the same time been instru- 
mental in conferring a boon upon his fellow-citizens. The 
very picture of a gas manager enabled to temporarily desert 
his retort-houses this sultry weather, and turn his mind to 
baths, is most refreshing. Mr. Hepworth is welcome to the 
opportunity thus afforded of varying the hackneyed Latin 
inscription, and making it read, ‘‘ Ex fumo dare puritatem.” 
He and his Committee have started on a road, however, that 
may lead them into all kinds of extravagances. They have 
done their work so well that already the citizens of Carlisle 
are crying for more. There are many public institutions 
wanted in the city; and, so long as the gas-works return a 
profit, there will never be the slightest difficulty in finding an 
outlet for it. 
GAS-WORKS RATING. 

Taz special attention of our professional readers is directed 
to the timely and convincing letter of Mr. H. E. Jones, on 
the assessment of gas-works, which appears in our ‘“ Corre- 
“spondence” columns to-day. The case of the Epsom and 
Ewell Gas Company, which forms the text of Mr. Jones's 
communication, is a remarkably hard one, as will be readily 
understood from the brief and telling facts. The assessment 
of the works and mains of this unfortunate concern having 
been raised from £318 to £1731, at one swoop of the 
marauding Surveyor, the Directors have taken the practical 
step of enlisting the sympathies, or at least of attracting the 
attention, of their consumers, by revoking a previously made 
reduction of 3d. per thousand cubic feet in the price of their 
gas. Nor are the Epsom and Ewell Company the only 
sufferers, for Mr. C. E. Jones, of Chesterfield, can in this 
matter mingle lamentations with his namesake of Stepney ; 
and the danger is that what is isolated experience to-day 
may be epidemic affliction to-morrow. In this emergency, 
great weight attaches to our correspondent’s call to co-opera- 
tion, under the auspices of the Gas Companies’ Association. 
The iniquity of the present system of gas-works assessment 
has long been recognized; but the difficulty of organizing 
concerted action has remained. Selfishness has undoubtedly 
had much to do with this absence of co-operation. The 
system has been so very uncertain in working, that, while one 
Gas Company has been ground into the dust, another has 
escaped very lightly. It was all a matter of chance. Now, 
however, there will be an advance all along the line. Trade 
in general has been so slack, that every effort will be made 
to “ put the screw on”’ all manufacturing undertakings that 
yet conserve their usual, or perhaps an increasing prosperity. 
And if the law (or, rather, the practice) of rating is to be 
changed, it will only be in consequence of such hardships as 
must imperatively call for removal. The best way to get a 
ad law repealed is to administer it in the hardest possible 
manner. Rating surveyors will take care to follow this 
Principle in their dealings with gas property ; but the neces- 
‘ary steps for remedying their oppression must be taken by 
the victims. The only question for the moment is, how 
much provocation Gas Companies will stand before they will 
deem it advisable to follow the advice tendered in all good 
faith by Mr. Jones. * The Epsom and Ewell Company and 
‘number of others have been bitten already. It cannot be 
hecessary that all should suffer similar trouble and loss, which 
may be avoided both cheaply and effectually by a defensive 
combination. 


THE PROGRESS OF SMOKE ABATEMENT LEGISLATION. 


Tae Bill for dealing with the smoke nuisance of London, 
Cannced into the House of Lords by Lord Stratheden and 
ampbell, has passed the second reading, against the 





expressed opposition of the Government. As at this time a 
doctrine seems to be advanced, according to which anybody 
who opposes the Government deserves deprivation of civil 
rights, it may possibly be that in formally recording their 
protest against smoky chimneys the House of Lords have dug 
their grave a little deeper still. When one examines the 
report of the debate that led to this division, however, the 
division will be understood in its true significance. It was, 
in the main, a testimony in favour of the principle that some 
restriction should be placed upon smoky chimneys of all 
kinds, in the interest of the public, and especially of the 
poor of English cities. In giving this evidence of their 
regard for the principle of the proposed measure, the Peers 
did not pretend to agree upon the details, which, as the 
measure cannot possibly pass into law this session, may 
safely be left to mature at leisure. Beyond this display of 
regard for a sorely needed improvement, the division 
meant something more; as explained, in his usual un- 
compromising style, by the Marquis of Salisbury. It 
became in his hands a protest against the tactics of 
the Government, who based their opposition to the second 
reading solely on the ground that smoke prevention must be 
left to the centralized Municipality which they hope soon to 
create. This is the old, and somewhat musty device, whereby 
cliques are enlisted to push behind a lumbering piece of 
legislation. It has been used plentifully during the present 
session in respect of gas, water, sanitary, and all other ques- 
tions affecting the Metropolis. Partisans of all sorts of 
reforms have been promised that their favourite schemes 
should ride through Parliament on the broad back of the 
Home Secretary's Bill. To similarly treat Lord Stratheden 
and Campbell’s measure, however, was singularly maladroit, 
because the imperfect existing laws against smoke pollution 
are actually administered by a department of the Home Office. 
Even granting, therefore, that the present measure requires 
substantial modification before it can be deemed safe for 
handing over to the executive officials, it is unreasonable to 
object to all improvement of the law now so ably administered. 
It is by no means clear why the Home Office should wait for 
fuller powers because the London Government Bill sticks 
fast. From the point of view of the firmest adherents to 
Sir W. Harcourt and his Bill, it would appear unwise to 
burden the young Municipality, at its very birth, with all the 
functions relating to Metropolitan management now labo- 
riously discharged by various Government Departments. 
Besides, experience of the public-spirited Corporations of the 
northern manufacturing towns shows that smoke-prevention 
and river-pollution laws are liable to become dead letters, 
when the polluters themselves sit in judgment upon their 
own acts. Thus there is a decided balance of argument in 
favour of improving the smoke-nuisance legislation of London, 
even while it is administered by the Home Office, irrespective 
of the distant prospect of the creation of a model Municipality 
who shall undertake everything, and do it better than any 
organization not bearing the mark of the present statesman- 
like head of the Home Office. 


Water and Sanitary Affairs. 


A TIMELY communication has been addressed to the London 
Water Companies by Sir Francis Bolton, as to the condition 
of the water supply; and the replies from the several Com- 
panies are given in the monthly report just presented by 
Sir Francis to the Local Government Board, reproduced (in 
part) in another column. The Companies state that their works 
are in good order; and in some cases they specify the extra 
precautions they have recently taken. The East London 
Company have been especially careful that their supply 
might not become either deteriorated or deficient during the 
continuance of warm weather. The whole of the filter-bed 
walls at Lea Bridge have been thoroughly cleansed, and 
washed with hot lime. The banks of the Lea above the 
intakes are perambulated daily for several miles, in order to 
prevent any obnoxious matter being thrown into the river, 
and to effect the prompt removal of anything objectionable. 
The Company’s Engineer has received instructions to co- 
operate with the Local Authorities, as far as it is possible to 
do so, in giving the best supply in the poor districts. The 
draw-off tap on the service-pipe has been recommended, as 
usual ; but the report from the Company states ‘there is a 
‘general disinclination among the owners of the smaller 
‘houses in the East-end to do anything that will conduce 
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‘to the health or well-being of their tenants, if the 
‘very slightest expense is occasioned thereby.” This is a 
lamentable testimony; but we fear the witness is only too 
true. From all the Companies there is a chorus of com- 
plaint as to the damage which the water suffers in the 
cisterns of the consumers. The draw-off tap is a safeguard 
against this source of peril; but the cisterns ought to be 
cleaned nevertheless. Stand-pipes are also of advantage in 
poor neighbourhoods, in giving a supply direct from the main. 
The constant supply does not necessarily supersede the 
cistern; and hence we find the East London Company 
regretting the existence of foul cisterns in their district. The 
Lambeth Company say it will always be desirable to retain 
the cisterns, so as to have a store of water at hand in case 
of accidents to mains and service-pipes. As the law stands, 
there are some marked defects with regard to this part of the 
question. In the first place, there is no power to compel 
the adoption of the draw-off tap. Secondly, a filthy cistern 
appears to be untouched by any Act of Parliament. Nobody 
can interfere so as to compel the owner or occupier 
to keep the cistern clean. Thirdly, while there are laws, 
bye-laws, and regulations respecting house drainage, founda- 
tions, walls, and other matters, there is no power in the 
hands of the building surveyors to insist upon the cisterns 
being properly placed, or being of sufficient size, or so 
arranged as to exclude objectionable things. There is 
power now to deal with the waste-pipe, so as to cut off 
communication between the cistern and the drains. The 
Southwark and Vauxhall Company have in several in- 
stances summoned the householders in order to compel 
them to provide covers for their cisterns; but after the 
covers have been fixed there is no guarantee for their 
continuance. The general rule is that they get broken up 
or lost. The cistern question is a critical point in the 
water supply, and may perhaps some day engage the atten- 
tion of Parliament. 

The accusation that the London Water Companies who 
draw their supply from the Thames are so reducing the 
volume below the intakes as to produce serious mischief in 
the vicinity of Richmond, has been urged upon the Conser- 
vators by a deputation from the Twickenham Local Board of 
Health. The complaint was evidently intended to bolster up 
an extraordinary scheme of finance, whereby the deputation 
thought to throw the cost of a new lock and weir—or more 
than one—upon the Thames Water Companies. The scheme 
was ingenious ; but the Conservaiors were in no position to 
entertain it. The proposition was that, as the Conservators 
were in the receipt of £12,050 a year from the Water Com- 
panies, they should apply this sum to the construction of such 
works as would raise the level of the stream at low water, 
where at present it is deficient. Supposing the current revenue 
from the Companies to be found inadequate for the purpose, it 
was coolly proposed that the Companies should be made to pay 
more. Such being the financial proposals of the deputation, 
it is easy to see that they had a direct interest in accusing 
the Companies of drinking up the Thames. But Sir Fred- 
erick Nicolson and his colleagues were proof against this 
folly. The money received from the Water Companies was 
necessarily devoted to the improvement of the river above the 
intakes, and could not be taken away for the purpose of 
doing something altogether below. As for the effect of the 
London Water Supply on the volume of the Thames at 
Twickenham, it was shown that the reduction of level could 
not exceed 4 inches, and might be little more than half 
this quantity. The deputation, therefore, gained very little 
by their interview with the Conservators; the latter 
simply offering a somewhat indefinite promise that they 
would give some further consideration to the proposal 
for a lock and weir at Isleworth. That the low-water 
level at Richmond is miserably deficient may be acknow- 
ledged ; and, in fact, cannot be denied. But the innocence 
of the Water Companies in regard to this matter is 
shown by a report which Sir Francis Bolton has obtained 
from Mr. John Taylor, M.Inst.C.E., the Engineer of the 
Lambeth Water Company. His calculations prove that the 
Companies are only abstracting one-twelfth of the average 
flow of the Thames. But the real fault of the river at 
Richmond is not a deficiency in the average volume; the 
phenomenon is simply an excess of ebb. At high water, with 
spring tides, the tide will sometimes go over the top of 
Teddington Weir, and create an upward current at Kingston. 
The subject is ably handled in a letter to The Times by so 
good an authority as Mr. Redman, eminent as a river engineer. 
‘The state of the Thames below Teddington is due to tidal 





action, and is a question of lockage ; having nothing whateyy 
to do with an assumed reduction in the downward flow owiny 
to the action of the intakes. Unfortunately, it is not ye, 
clear how the mischief is to be remedied, unless further drede. 
ing will let in more tidal water. Just below the first log 
will always be a weak place in the river, let the lock be whey 
it may; and the only hope is that judicious dredging may 
counteract the evil. 

In a paper read by Mr. James Mansergh, C.E., before thy 
Society of Arts Conference on Water Supply, it was state 
that the difference of opinion between the two opposite 
schools represented by Dr. Meymott Tidy and Dr. Franklanj 
was now narrowed down into so small a compass as to maky 
it appear there was a chance that, sooner or later, an agree. 
ment would’ be arrived at between the contending parties, 
Mr. Mansergh looks for the day when the germ theory yjll 
be so clearly demonstrated, by the actual exhibition of the 
germs themselves, that Dr. Tidy and his followers will x 
convinced, and will then set to work to discover a method 
of “‘scotching” the germs before they have time ty 
do any mischief. But if we are to believe Dr. Koch, 
the cholera germ has been actually discovered. Having 
tracked the foe, therefore, what chance is there now of 
killing him? Dr. Frankland admits that oxidation wil 
destroy the inanimate materials of sewage; but he denies 
that any such effect is produced on the living gers, 
Mr. Sorby gives us a ray of hope on this point, by suggest. 
ing that there are animal organisms in sewage which prey 
on the germs. From another quarter there is something 
which tends in the same direction. The Berlin Come. 
spondent of the Standard, in his letter of Friday last, gives 
the substance of an address delivered by Dr. Koch at a special 
meeting of the Imperial Sanitary Board. According to this 
authority, the cholera microbes will bear a great degree of cold, 
but are killed very soon if thoroughly deprived of moisture, 
This has been previously understood ; but we are now told: 
“Further experiments seem to show that the microbes 
‘‘ cannot exist permanently, or for any great length of time, at 
“any temperature.” That extremely minute living organ- 
isms are the source of zymotic disease may be admitted. 
But the conditions of their existence have not been clearly 
understood ; and it is quite possible that there has been a con- 
siderable amount of exaggeration as to their vitality and inde- 
structibility. As the result of his investigations, experimental 
and otherwise, Mr. Sorby is led to the conclusion that when 
the amount of sewage discharged into a river is not too great, 
it furnishes food for a vast number of animals which perform 
a most important part in removing it. On the contrary, if 
the discharge be in excess, it may be injurious to them, and 
this process of purification may cease. The Thames near 
the Metropolitan outfalls has evidently been overdosed with 
sewage of late. But the high temperature of the season has 
played an important part in the phenomenon; for the volume 
of sewage cannot have been much more than usual. An 
elevated temperature is an important factor in the case, by 
hastening the process of decomposition. The Home Secretary 
has taken notice of the complaints concerning the outfalls; 
and he has intimated to the Metropolitan Board that, unless 
they do something to remedy the terrible state of the river, 
he will exercise the powers vested in him for that purpose. 
The Board reply by explaining the steps they are taking 
to deodorize the sewage. The Royal Commissioners are 
diligently inspecting the river; and Lord Bramwell has 
denounced its condition in the strongest terms. Fresh 
measures are evidently pending. 








Essays, Commentaries, and Rebielvs. 


ANOTHER FORM OF THE PLATINUM UNIT. 
WHEN recently describing the new platinum unit of light, 9 
devised by M. Violle, we mentioned that certain experiments 
with the standard had been carried out at the central testing 
station for Paris gas, with the assistance of M. Leblanc. Through 
the kindness of M. Violle, we are now enabled to present the 
accompanying illustration of the arrangement devised for this 
purpose. The object of the experiment was the same as = 
already described in these columns—the determination of the 
equivalent of the Carcel lamp. The illustration already ard 
lished (ante, p. 101) showed the arrangement adopted for directly 
comparing the radiation from molten platinum, at an angle of 4 
with the horizontal light of the Carcel lamp. In this device, & 
pointed out at the time, M. Violle subjected his standard to the 
disadvantage attending an observation of a photometer scree? 
when illuminated by two lights, one direct and the other — 
angle. The arrangement now illustrated obviates this difficulty, 
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but at the expense of the introduction of a mirror inclined at an 
angle of 45°. 

In the present figure, which represents the ‘usual apparatus 
constructed by M. Deleuil for testing the Paris gas by reference to 
a standard Carcel lamp, C is the lamp, standing on a traveller by 
which it may be moved from or towards the screen contained in 
the box E. The paths of the rays from the two sources are 
separated by the dividing screen K. This, with the balance B for 
weighing the lamp (which must burn at the rate of 42 grammes 
of colza oil per hour), constitute the established portion of the 
Foucault photometer; the new standard and its fittings being 
separate as shown. Here we have the crucible F, with its cover 
half slid back to expose the surface of the bath of molten metal 
through the hole in the diaphragm D. This diaphragm (of thin 
platinum, and hollow) is kept cool by the constant current of water 
flowing through A!, A. The oxyhydrogen blowpipe for melting 
the platinum through the cover of the crucible is shown at O and 
H. A thin black line is marked, starting from the lower sliding 
bracket of the tripod g, which indicates the blackened box sur- 
rounding the crucible in order to cut off disturbing radiations from 
any of the heated surfaces. The legitimate rays of the standard 
first pass vertically upwards to the angle mirror M, which reflects 
them (on the same level as the rays from the Carcel lamp) to the 
screen E. The lineal distance from the surface of the standard to 
that of the mirror is shown by the graduated vertical scale attached 
to the tripod, which in turn is placed at a measured distance from 
the screen E. 

The experiments with this apparatus were conducted by three 
observers. M. Leblanc supervised the tests; the manipulation 
of the lamp and the readings of the screen were made by M. 
Coupaye, one of the Municipal Gas Examiners; while M. Violle 
was occupied in looking after his molten platinum. In a general 
way one of these three observers might perhaps be dispensed with ; 
but two, as testified by M. Leblanc, would always be necessary— 
one to look after the readings and take care of the photometer 
proper, while the other would be wholly engaged in observing the 
condition of the platinum. The actual record of the experiments is 
as follows, taking S as the useful surface of the platinum (e.q., the 
area of the diaphragm opening); D being the distance from this 
surface to the photometer; d the distance from the lamp to the 
photometer ; p the weight of oil burnt by the lamp in one hour; 
and r the coefficient of reflection of the mirror. In the first of the 
series of tests, S = 3°68 square centimétres; D = 8-218 métres; 
d= 1-278 métres (being the mean of three separate observations) ; 


and p = 43 grammes; 1 _ 1-204. Whence C, or one standard Carcel, 
rT 


= a In the second series of readings, S = 3-96 square centi- 

métres; D = 3204 métres; d = 1-246 métres (being the mean of 

five distinct observations) ; p = 43°4 grammes ; 1 — 1-204, Whence 
r 


C= Sona" which is (within a fraction) the mean of both series. 
The actual reflection from 38°96 square centimétres of the surface 
of the molten platinum is, therefore, from these observations, equal 
to the light of 6°882 Carcels; or, taking the Carcel at 8°91 English 
standard candles (as stated by M. Violle), to 61°32 of the latter— 
truly a brilliant standard to work with. It is, as already stated, 
almost exactly eleven times the brilliancy of the Carcel lamp flame, 
for equal areas. 
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Readers of the Journat (among whom it is safe to declare that 
there is a very large proportion of experienced practical photo- 
metrists) have now been placed in possession of as much as is 
publicly known concerning the Violle platinum standard; and are 
accordingly in as good position as the International Electricians to 
form an opinion respecting its claims to recognition as the one 
universal standard of light. It is known that the Paris Congress 
of Electricians have formally adopted this standard ; and therefore 
it is endowed with so much authority as belongs to the dictum of 
this gathering of physicists. Speaking on the broad grounds of 
practical experience, however, and with due regard to the infor- 
mation at our disposal, it appears that the Congress which adopted 
this standard acted hastily in so doing, and perhaps acted ill- 
advisedly as well. The adoption was hasty ; for it appears to have 
been based upon statements made solely by M. Violle himself, 
referring to his own experiments, avowedly conducted for the pur- 
pose of recommending an idea of his own. The style of the investi- 
gation was in this respect unworthy of the name of an international 
inquiry. What was required was the evidence of a body of inde- 
pendent experts, working separately with different apparatus and 
different quantities of metal, in order to show that, with ordinary 
care, concordant results may be expected. As a matter of fact, 
however, M. Violle seems to have been afraid to let the idea be 
perfected away from himself; and he had no sooner satisfied him- 
self that his system would work, than it was adopted by a com- 
plaisant Congress without further inquiry. What the Congress 
should have done was to have received M. Violle’s report, accepted 
it with all reserve, and deferred their final judgment until the 
author’s conclusions had received universal confirmation. 

The objections to the use of any standard of light with a mirror 
are too obvious to need recapitulation here. Not only must the 
normal reflecting power be determined for every mirror, but the 
hygrometrical conditions must be taken into consideration whenever 
the tests are to be made with rigid accuracy. M. Violle may con- 
sider this a small matter; as also he may regard the objection that, 
in all his tests, records of the barometer and thermometer are 
absent. But he has claimed to have devised an absolutely unim- 
peachable standard ; and upon this high level must his work be 
judged. It is not here a question of something that will be found 
reasonably constant for practical use, within a known margin of 
error ; but of a device so perfect that all others are to be gauged by 
it. This being so, what might be minor defects, in a rough-and-ready 
standard for every-day use, become serious, if not fatal blemishes 
in the more pretentious proposal. Besides this—to complete the 
suggestion contained in the ledien sentences of our last article on 
this subject—if the platinum standard is intended to be for refer- 
ence merely, and not for every-day use, what is to be the character 
of the supplementary standards, the accuracy of which it is to 
guarantee ? These must not be candles; for, as often shown (and 
confirmed once more by the tables of Mr. Linton’s experimental 
results published in another column), candles sometimes do not 
give the same illuminating power from one minute to another. 
The Carcel lamp is subject to a like reproach. To what, then, is 
the photometrist to look? Manifestly, the platinum unit, even 
if sustained by more powerful evidence than has yet been offered, 
is only a half solution of the difficulty. Should it be accepted in 
fact, as it is supposed to be in name, as the absolute unit, the 
secondary or practical one, which is just as important, must be 
decided upon at the same time. Who is to do this on behalf of 
practical raotometry ? It is not to be supposed that the growing 
complaint will always remain without remedy. 
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GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Durine the past week attention has been chiefly directed to the 
stocks of the Metropolitan and Suburban Gas Companies. The 
announcement of an increased dividend by The Gaslight and Coke 
Company has been promptly followed by a similar intimation from 
the Brentford Company; the Directors of which will recommend 
the declaration of dividends at the rate of 103 per cent. upon the 
old stock, and 7} upon the new. These stocks are now marked 
200-205 and 148-158 respectively ; and, in view of the prospective 
increment, the return yielded upon investment, as figured below, 
is liable to contingent correction to a proportionate amount. The 
other two Metropolitan Gas Companies have not yet made any 
announcement. But, possibly to some extent in anticipation of 
what may happen, South Metropolitan has been steadily rising 
during the last fortnight ; and the close of the past week saw the 
‘* A” stock 44, and the “ B” stock 24 higher than at the opening. 
The other improvements to be noted are in Gaslight 10 per cent. 
preferentials, which now stand exceedingly well. European is 
marked ex div.; and a slight reduction in the price is accordingly 
uoted. 
. The Water Market is quiet; and, with the exception of East 
London, which went back 2, all stocks were steady, and there is 
nothing particular to note. 
The markets closed at the end of the week as follows :— 
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Hotes. 
A Report on Natura Fuet Gas. 

A Committee appointed by the Western Pennsylvania Engineers’ 
Society, to investigate the properties of natural gas, have sub- 
mitted a report, which contains some interesting information on 
the subject. As might have been expected, natural gas is described 
as being composed of the hydrocarbons known in chemistry as the 
paraffin series. Some wells at New Cumberland, Virginia, have 
for more than 20 years supplied gas for the manufacture of bricks. 
The East Liverpool wells have been burning for 25 years, and are 
still productive. For the supply of the city of Pittsburg, three or 
four very prolific gas belts are available. The opinion is commonly 
held that the flow of gas is subject to a gradual diminution, tending 
to ultimate extinction. In many cases a diminution of flow is 
caused by the choking of the pipes by deposits. Up to Feb. 5 
last there were 150 companies chartered to supply natural gas; 
representing a capital stock of £482,000. There is a deplorably 
reckless waste of natural gas, which, it is hoped, will be checked 
when its fuel value is more widely appreciated. Its purity renders 
it valuable for making iron, steel, and glass. The composition of 
the gas, as now delivered in Pittsburgh, renders it unfit to compete 
with coal gas for illuminating purposes, as it consists almost 
wholly of hydrogen and marsh gas. A great drawback to the safe 
use of natural gas is the fact that it owes its odour to the presence, 
as it flows from the wells, of a slight proportion of condensable 
hydrocarbons. Air containing 10 per cent. of Murraysville gas, 
fresh from the high-pressure mains, has a decided odour, which is 
lost, however, if the gas is kept for a few days in a closed vessel. 
Upon leaving the wells the gas has a temperature of from 42° to 
55° Fahr. For distribution to consumers, the Committee recom- 
mend that the aaa of gas should not exceed 54 inches. The 
best method of burning the gas is yet unsettled. It does not burn 
well in atmospheric jets; but the est steaming results have. been 





obtained from a number of jets in contact with the surface of the 
boiler. The value of the gas for this purpose, as compared with 
coal at 5s. 8d. per ton, is only 4d. per 1000 cubic feet; but it jg 
much more convenient than coal. One pound of gas (23°5 enbje 
feet) is estimated to have a theoretical evaporating power of 24 lbs, 
of water. A rough analysis of a sample of gas showed 96 per cent, 
of marsh gas; the remainder being hydrogen. 


ScHULKE’s REecuPERATIVE Gas-Lamp. 


The accompanying illustration shows the design of the regenera. 
tive gas-lamp invented by M. Schulke, and exhibited at the lag 
meeting of the Societé Technique de l' Industrie du Gaz en France 
by M. Servier. According to the statements of the inventor, 
corroborated in respect of the example shown by M. Servier, 
this lamp is extraordinarily successful in economizing gas anj 
producing a brilliant light. The performance of the burner js 
said to be equal to 9°6 Carcels for a consumption of 300 litres per 
hour ; being after the rate of 31 litres per Carcel (about 9 candles 
per cubic foot). The smallest size of the Schulke lamps gives 
34-candle power; and the largest yields 1425-candle power, 
These results are ascribed to the considerable heating surface of 
the lamp. As the mass of recuperating substance is relatively 
small, the lamp develops its intensity very rapidly. The flame is 
steady and brilliant. An important point yet unsettled by experi- 
ence in the working of the lamp, as pointed out by M. Servier, is the 
durability of the recuperator, which is constructed of platinized sheet 
iron. On the other hand, the burner being composed of ordinary 
tips—fishtails or batswings—it follows that if the closed glass atthe 
bottom is broken, the only inconvenience that could result there. 
from would be the absence of regeneration, since the burners would 
continue to act in the ordinary way. The illustrations show a 





longitudinal and a transverse section. The new and especially 
interesting portion of the arrangement is the regenerator. It is 
made of platinized sheet iron, folded longitudinally in the manner 
shown, s0 as to present a star-like cross section. This tube E is 
placed in the middle of a circular casing F, made of a substance 
that does not readily conduct heat. The air passes by the channels 
G, in the course indicated by the arrows, & the draught of the 
chimney H; while the combustion products rise through the 
interior channels K, which are thus made red hot. The spent 
gases join in L, to escape by the chimney H. The air enters by 
the holes M, protected from draughts by the crown N ; while the 
outlets O are similarly protected. The gas enters by the pipe P, 
and supplies the cluster of burners Q, the flames from which do 
not touch. The glass R closes the bottom of the lamp; and the 
pilot light S prevents the necessity for opening the lamp. In 
many regenerative systems the lighting up presents the difficulty 
that before a regular draught is set up the products of combustion 
may be cooled sufficiently to fall down and extinguish the flame. 
In M. Schulke’s lamp this inconvenience is avoided by the use of 
the central chimney T, which is enlarged at the base into a com- 
bustion chamber V. 








Mn. Spice anp CoorEr’s Coat-Limine Process.—Under the title of “A 
Treatise on the Purification of Coal Gas, and the Advantages of apy oo 
Coal-Liming Process,” Mr. R. P. Spice, M. Inst. C.E., has written @ ok 
which will be published in the course of the present, or early next week. 
The book—the price of which (with illustrations) will be 7s. 6d.—consists, 
we understand, of five chapters, entitled respectively: Modern History, 
Cooper’s Coal-Liming Process, London Gas, Fallacies Exposed, and Con- 
cluding Remarks; an appendix winding up the whole. 
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Communicated Articles. 


THE TEMPERATURE TO WHICH COMPLEMENTARY 
AIR CAN BE RAISED TO SUPPLY A GAS FURNACE, 
WHEN SUCH AIR IS PASSED AT ATMOSPHERIC 
PRESSURE THROUGH TUBES, CHANNELS, OR 
CHAMBERS OF INTENSE HEAT. 


By W. A. Vaton, Assoc. M. Inst. C.E., M. Inst. M.E. 


Having but just returned from his summer vacation, the writer 
has not had an opportunity of communicating this article earlier ; 
otherwise some misapprehension as to his intended line of argu- 
ment might doubtless have been saved. As, in the course of 
relating his experience, he will have to deal with much accepted 
data as erroneous from his point of view, he sincerely trusts that 
the result of his experience (which shall be made as plain as pos- 
sible) will not be spared criticism by any who can point out 
material discrepancies or inaccuracies ; he being only anxious that 
truth should be established and uncertainty ended. 

It is proposed to treat the subject in the following order :— 

1, The temperature to which the secondary air supply may be 
raised if capable of absorbing unlimited heat by external 
application to brick channels. 

2, The effect of quantity and intensity in heating a constant air 
current by a continuous discharge of heated products, if air 
could be so heated. 

3. The intensity to which complementary air could be raised 
theoretically by waste heat of known temperature, if the air 
were capable of taking up such heat. 

4, That these speculations are needless, as air treated in the 
manner mentioned under atmospheric pressure is a practical 
vacuum, and therefore cannot be raised to intensity in 
channels. 

5. A description of the experiments proving the foregoing. 

. Natural reasons why these experiments are correct. 

7. To apply the practical outcome of the conclusions warranied 
by the data furnished. 

Firstly, then, we will suppose air under atmospheric pressure to 
be capable of absorbing as much heat as can be brought to bear 
upon it; that is to say, that the air can be raised, in passing 
through a channel, to the temperature of the brickwork with 
which it comes in contact, for this is claimed by some as being 
possible. In doing so, one must consider the effect of quantity 
and intensity upon these channels, as discharged from the bottom 
retort. Now, the quantity of heated products, in volume, sent 
amongst the air-tubes is (say) as 1:0°6* in comparison with the 
secondary air required for combustion; showing a much greater 
volume of outgoing products compared with incoming air. But it 
must also be borne in mind that the extra volume, whatever it may 
be, must be discharged during the same period of time that the 
secondary air is being received. Taking the initial temperature 
of the effluent gases at 1500°, it is quite evident that at no point 
around the tubes can the temperature exceed this intensity. 
Quantity cannot increase it; and if the quantity is to be held in 
suspension, it can only be done by diffusion among a certain 
amount of brickwork. However, the fact remains that, whether 
retained or wasted, no part of the tubes in contact with it can be 
ata higher temperature than the initial 1500°. Apply the total 
temperature to heat the air in a copper tube (the most favourable 
conditions), and the result will be an equal division, or 750° on 
each side of the tube; thus— 


o 





Air. | Effluent gases 1500° 
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The 1500° is the initial heat at its highest intensity, diminishing 
in temperature until it reaches the point we find it at in the chimney 
—viz., 600°—where quantity as well as intensity passes out at this 
figure. But this chimney temperature has not been provided for 
i the division of the 1500° just made; hence 60U° must be 
deducted from the 1500° before any division is attempted. The 
intensity of the initial heat is, therefore, reduced to 900°, or 450° 
on either side. Account must also be taken of radiation, which 
experience shows to be considerable. In this case it is estimated 
to be not less than 20 per cent. (although there are no means of 





* This is only an estimate; and unless heat of combustion is deter- 
ree aes be ascertained correctly in volume, although it may be 
eight. 


ascertaining what it is actually), or 800°. To state the premisses 


mathematically and theoretically— 

Let A = initial temperature of incoming air. ‘ 

P = initial temperature of products as they leave the setting. 
R = radiation from products. 

C = temperature of effluent products. 
Sa = temperature to which secondary air can be raised, 
P—(R+C : 
Then, a. - — = Sa 


— 90 + 1500 — (80 + 600) 
— 9 

1560 — 900 

= — = Sa 
Sa = 830° Fahr. 

If the foregoing reasoning be correct, it does not need any further 
proof that, to obtain 1200° in the secondary air supply, the initial 
temperature of the products must be 8750°; for 1000°, 3150°; and 
for 1500°, 4500°. But these temperatures of the secondary air supply 
are those only that could be obtained theoretically by using copper 
tubes. The material dealt with in practice is, however, fire-brick ; 
but the result of the foregoing calculation is so striking that it is 
needless to demonstrate what heat may be obtained if the latter 
material were substituted. It can be immediately urged that the tem- 
peratures herein named are never found in the discharge-flues of a 
regenerator, nor (truly) in the air-channels of a secondary supply; 
and that, therefore, practice is opposed to the reasoning. But this is 
not so. On the contrary, practice supports it; for if air could, and 
did, absorb heat as supposed, the temperature could not exceed the 
degree stated. But the absence of this condition of things clearly 
proves that air has no such properties as those ascribed to it; the 
continued intensity of the heat of these flues both inside and out 
testifying beyond dispute to the infinitesimal cooling effect of the 
air in its passage to the furnace. 

These facts became clear to the writer after the addition of 
channels for the supposed purpose of regenerating air by the waste 
heat of a gaseous furnace. There was no lack of heat. The 
secondary air-channels at the discharge port showed 1500° by the 
pyrometer; and, to appearance (for the pyrometer registers only 
to 1500°) the final air-channel over the furnace maintained itself 
at 2000°. Yet the saving in fuel was only 2 lbs. for every 100 lbs. of 
coal carbonized. The writer at one time had full faith that the air 
would be raised to the temperature of the brickwork ; but the 
discrepancy in the saving of fuel (which would not have been dis- 
covered had not a generator furnace been used in the first instance 
without restorative channels) led him to experiment. An iron pipe 
was raised to welding heat by incandescent coke, and air at atmo- 
spheric pressure was passed through it. The initial temperature 
at the inlet was 65°; and at the outlet it was not sensibly higher. 
This rough experiment, followed as it was by others of a more 
crucial character, resulted in establishing the following facts :— 

1. That dry air cannot be heated by passing it through channels, 

chambers, or tubes at atmospheric pressure. 

2. That air charged with aqueous vapour will absorb, at atmo- 

spheric pressures and temperatures, about 8 per cent. of heat. 

3. That heat as high as the boiling point of water, applied to air 

at atmospheric pressure, converts the aqueous vapour into 
steam, and the air thus becomes diathermic. 

Dry air consists of 99} per cent. of nitrogen and oxygen; and in 
this state it cannot be heated at atmospheric pressure. It can be 
expanded by heat; but the temperature remains the same. In this 
condition it is equal to a perfect vacuum, allowing heat to pass 
through it without being affected. Only when called upon to do 
useful work is it possible to heat the air. The remaining } per 
cent. consists of aqueous vapour held in mechanical suspension ; 
and, when present, allows the air to hold by its means a maximum 
of 8 per cent. of the heat applied to it, when at atmospheric tem- 
peratures and pressures. Ordinary air often has impurities in 
suspension ; but they are of no practical importance, in so far as 
they do not affect the matter under consideration. It will thus be 
seen that aqueous vapour has a great and vital influence on air, 
without which it is entirely incapable of being raised in tempera- 
ture. It is also clear that if dry air be diathermic, nitrogen and 
oxygen must be so, and to this may be added hydrogen; whilst, on 
the other hand, carbonic oxide and gases of this series, are powerful 
absorbents, and would, under similar conditions, take up from 50 
to 80 per cent. of the heat applied. But the present subject is air. 
Again, air by compression takes up heat from the moisture 
contained in it; whereupon the vapour is converted into ice. 
Inversely, when subjected to heat at the boiling point, it gives off 
steam. 

Having set out these facts, one is in a position to proceed to prove 
them. It would be tedious to describe, or even to enumerate, the 
many experiments performed by the writer before he was entirely 
relieved of doubt, and left to more profitable study. These may be 
given at some future time. One, within the reach and trial ofall, may, 
however, be mentioned. It is not everywhere that generator fur- 
naces (the construction of most of which prohibits the temperature 
of the secondary air being ascertained) are in use. But a retort 
can be spared for an hour or two at most gas-works; and if the 
following course be pursued, it will serve to establish the practical 
truth of the theorems advanced :—Remove the lid from a retort 
ape J left empty, and substitute a temporary one with two 

oles pierced therein, of sufficient size to allow of the ends of 
a wrought-iron pipe being passed through. Let the tube extend 


= Sa 
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the whole length of the retort, and return to the front again. 
Connect a length of pipe to one end, passing through the door, 
and to this attach the nozzle of an ordinary force-pump. Into the 
other, or discharge end, insert a piece of non-conducting material ; 
and into, or over this pass a glass tube (an Argand chimney will 
answer admirably). Fix a gauge on the pipe, in order to observe 
the pressure, which should be regulated so as to equal the amount 
of draught on the chimney. (This may be effected by fitting a 
cock to the discharge end of the pipe before the non-conducting 


total length of 110 feet and an area of 15 inches) ; the final channg| 
over the arch standing at about 2000° Fahr. The last test, madg 
only a few days ago, showed the temperature at the outlet to bg 
76°; the normal temperature at the inlet being 70°—a result strongly 
corroborative of those before enumerated. 

Although the “ regenerator” burners are not called in question 
by this article, a few remarks with regard to them will serve to 
assist in understanding the action of air when flowing through 
heated channels. It is generally supposed that the air is raised to 


a high temperature in passing through the tubes with which the 
burner is provided ; but this is an erroneous idea. What takes 
place here is precisely similar to that which occurs in the case of 
the restorative channels of the furnace. No one can deny the fact 
that the flame increases in brilliancy as the tubes become hot ; but 
the improvement is due to the heating of the gas (which is com. 
prised in the series before named as capable of largely absorbing 
heat), and in great measure to the drying of the air and the con. 
version of the moisture into steam. The atoms of aqueous vapour \ 
are set in motion by the action of the heat; the air which divides 
them is driven forward; and the particles striking together P 
form a body of steam entirely separate from the air in which 
it was originally mechanically suspended. That this is s0 is 
proved by the fact that it is easily condensed in the form of 
water, if allowed to leave the tube immediately before combustion, 
If it were not in this compact form in the air, and were simply 

sista expanded, but still as intimately incorporated with it as it was 

A. Air-pump. B. Retort. C. Retort mouthpiece. D. Retort lid..| when in the condition of aqueous vapour, it would be carried 
E. Iron pipe for conveying air. I’. Pressure-gauge. G. Tube of asbestos | forward, and could not be condensed by any ordinary means. If 
to insulate iron pipe. H. Glass tube. I, Thermometer. this action be followed, it will be seen that the heat from the pro. 
ducts of combustion has already dealt with the moisture (by con. 
tributing as much heat as it will absorb) before the air comes into 
contact with the flame. Thus the flame is relieved of an amount 
of work which would otherwise be exacted from it—viz., the con- is 
version of the aqueous vapour into steam. In an ordinary Argand d 
burner the amount of air supplied is generally in excess of what is 
required; hence the flame has to deal with more moisture than 
would be contained in the quantity of air necessary for its 
perfect combustion only. The regenerative burner, although also tl 
dealing with a surplus of air, has the advantage of receiving t] 
it in a dry state; and in this case an excess of air is not so 
material. Dry air has a marked effect upon the luminosity of 
flames, as will be perceived upon passing the air through some f 
desiccating substance before being used for combustion, without any 
attempt at heating whatever. There is no doubt, also, that some t 
assistance is received from the surroundings of a regenerative : 
burner; that is to say, the copper tubes through which the pro- 
ducts are passed radiate their heat directly into the flame. Itis “ 
equally certain that the air is not heated, as may be ascertained 
by the. simple experiment of conducting the supposed heated air r 
through a non-conducting material, in a similar manner to that t 
shown in fig. 1. 

It may be argued that the reason why the thermometers in 
figs. 1 and 2 are not sensibly affected is that the heat has passed Fe 
into the air, expanding it, and has thus become what is termed q 
latent. Expansion cannot take place to any considerable extent 0 
without greatly increased pressure. In the experiments described, i 
expansion was sought at a pressure equal to the chimney draught; 
the air being passed through large meters fixed at inlet and t 
outlet, both of pipe and channels. The difference was found to 2 
be so small as to be scarcely calculable. This may be readily y 
understood when one remembers that air must be put under a 
pressure of 15 lbs. to the square inch to take up, as latent heat, 490°, 
in absorbing which its volume is doubled. But there is no pressure 
in achannel. It is the same at the inlet as at the outlet, excepting 
the 5-10ths of an inch due to the draught produced by the chimney. 
What expansion, therefore, does occur is in the proportion that 
5-10ths of an inch bears to 15 Ibs. 

Here one might digress with advantage upon the value of heat 
as applied to air at atmospheric temperatures and pressures ; but it 
does not form any part of the subject under consideration, except 
as a proof of experiments for higher temperatures. It is interesting 
to know that no more than 10 per cent. of the whole heat of the 
earth is absorbed within a distance of 10 feet from the ground. 
The condition in this instance is dark heat—a state much more 
favourable to absorption than luminous or bright heat. It is a fact 
that air charged with moisture can be heated in quantity by 
mechanical application so perfectly as to economically use up the 
heat applied; but the air will practically carry no more than from 
5 to 6 per cent. of the heat so applied in proportion to its bulk. 

In proceeding to call attention to a few facts which also sub- 
stantiate the conclusions deduced, only those of the most simple 
character will be needed. When the principle is understood, the 
natural phenomena presented by surrounding objects are explained. 
Take, for example, an ordinary retort. Allow the air to pass 
through; induce a current, either upwards or downwards, by 
removing the cap of the ascension-pipe. Here one has a highly- 
heated channel, and the air constantly passing should, according 
to the theory (under criticism) of heating air in channels, divide 


material is attached.) The arrangement is shown in fig. 1. 

















Charge the air-pump, and keep it in action whilst the air is 
passing through the pipe, so that a constant stream may be relied 
upon with a minimum of pressure. Upon inserting the naked bulb 
of an ordinary thermometer into the glass tube on the outlet, it will 
be found difficult to affect the instrument beyond a few degrees. 
The moisture contained in the air must necessarily have attained, 
in its passage through the pipe, a temperature of 212°, but upon 
reaching the glass tube is condensed. If, however, the air itself 
could be heated, the temperature would not be lowered appreciably, 
but would be found to be at least 1000°, seeing that the pipe (and 
retort) is throughout its entire length at 2000°. In this there is 
nothing to deduct for radiation or chimney energy. Iron, more- 
over, is a good conductor, and would, therefore, readily impart its 
heat to the fluid passing through it. Now gradually increase the 
pressure in the pipe. The greater it becomes, and the larger the 
quantity of air passing through, the higher the temperature. Let 
it be still further increased to a blast ; and the heat will become yet 
greater, from compression of the air in the pipe. What does this 
distinctly prove ? That if air could be heated by contact or radia- 
tion at atmospheric pressure, the less the quantity the higher 
would be its temperature. But the reverse is the case; hence it is 
conclusive that air cannot be heated unless compressed, or, in other 
words, forced to do work. Let the experiment be again repeated, 
this time passing the air through calcium chloride, or some other 
desiccating substance placed at any convenient part of the pipe; 
and the thermometer at the outlet will not be affected in the least 
at the pressure usually applied by draught from a chimney, nor 
indeed sensibly, even though the pressure be increased to several 
inches. Again, if the air be passed through whilst the pipe is below 
red heat, the stream will be raised in temperature to a higher 
point than when the pipe is at 2000°—a fact which inversely 
verifies the result obtained by the foregoing experiment. It also 
still further proves that moisture is the acting agent. Dark heat 
has, therefore, most effect in proportion to its initial temperature, 
by reason of leaving more moisture in suspension to be acted upon 
without separation from its carrier. 

With the form of furnace in use at Ramsgate the secondary air 
supply is carried over the arch before mixing with the gases. 
If the channel conveying it be continued through the front wall 
of the bed (see fig. 2), and returned into the setting, the draught of 
the chimney is felt as in ordinary working; and the temperature 
of the actual air that serves the secondary combustion may be 
ascertained immediately before mixing with the combustible gas. 
The air is admitted at the usual point, one half on either side of 
the furnace, and passed through channels of intense heat (having a 
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A. Terminal channel through which the secondary air passes before being 
discharged into the setting. B. Tile to extend air channel for the purpose 
of the experiment. C. Tube for conveying air into the test chamber. 
D. Tube of non-conducting material for conveying air from the test 
chamber into the setting. E. Test chamber to receive the constant flow 
of air immediately before being discharged into the setting. F. Glass tube 
enclosing thermometer, and surrounded by the passing air. G. Thermo- 
meter. H. Large asbestos board screen to cut off all radiation from bed.— 
Chimney draught, 0°5 in. Temperature of air at inlet to channels, 70°. 
Do. at inlet to furnace, 76°. 





the heat between itself and the retort; but the temperature of the 
retort (the air supply being unlimited) is, on the contrary, increased, 
excepting perhaps for a few inches from the mouthpiece, where it 
is buried in the front wall, which has at the same time to contend 
with the moisture in the air at this point. Retorts left out for 
scurfing are a daily proof. Let the hand be placed a few inches 
away from the front of a retort-bench, and the position will soon 
become painful. Now move the hand quickly backwards and 
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forwards. The air not being heated, the hand is cooled; and one 
may continue to hold it at the same distance so long as it is kept in 
motion. Substitute for the hand an iron plate, and the hand may 
be passed again with comfort between the plate and the front wall. 
Why is this ? Because the air remains the same ; but the plate, in 
the course of a short time, will become relatively as hot as the front 
wall, simply because the rays of radiant heat have passed through 
the intervening space without affecting the air, and are absorbed 
by the plate. Exactly the same thing takes place from channel 
to channel, where the heat communicates itself from one to the 
other without affecting the passing air. Ifa jet of steam issuing 
from (say) a 1-inch pipe be carried directly into a pipe, open to the 
atmosphere at both ends, of (say) 6 inches in diameter, the steam 
js immediately condensed, and the hand may be placed in the 
midst of the condensed vapour without inconvenience. Indeed, if 
no second pipe be used, but the steam allowed to escape at once, 
the finger may be inserted into the jet of condensed steam only 
an inch or two from the point of discharge. This would not be 
possible if the air were heated; but it is incapable of being so 
affected. It is only expanded, not raised in temperature. 

Yet another practical proof may be alluded to. Take a gaseous 
furnace—provided with channels for the supposed purpose of heating 
air through the medium of the waste gases—which has been at 
work (say) for some months, when the channels are considered to be 
in the best condition for effecting what is demanded of them, and 
the time has arrived when the furnace is to be put out of use. In the 
course of a few hours the furnace proper will be empty, and no more 
heat will be generated to pass on to the waste heat flues. Let the 
air be allowed to flow without interruption through the restorative 
channels. If, as has hitherto been alleged, the air were capable of 
heat absorption, three or four hours would suffice to so cool the 
brickwork as to remove every trace of colour, and render the 
interior black. But no such effect in reality takes place until two 
days have elapsed, and colour will still exist in the flues. Further 
proof is surely not needed to dispel the fallacious idea that air can 
be heated while subject to atmospheric pressure only. 

The application of the data furnished herein, and the conclusions 
that may fairly be drawn from them, would occupy more space 
than is now at disposal; yet some may be briefly stated. 

First, then, air cannot be raised in temperature to make it of any 
practical value or consideration in the construction of a gaseous 
jurnace. Air may be dried, and, to a certain extent, expanded, 
before delivery to the carbonic oxide, &c.; and to these two opera- 
tions must be attributed any value derived in passing it through 
channels. This, at one and the same time, marks the distinction to 
be drawn between regeneration proper and the mode under discus- 
sion. If this be so, no proof is needed that to gaseous firing must 
be accorded the first place of importance in this system of heating 
— without regard to either the drying or the expansion of 
the air. 

Let us now glance at one or two questions which naturally arise, 
especially as regards the reduction of the temperature of the effluent 
gases in the chimney when restorative tubes and channels are used. 
This is by no means so difficult as it at first sight appears, as 
one or two very simple facts will demonstrate. In the first place, 
it must be remembered that there is only a difference of 2 lbs. of 
coke (some claim 3lbs., but whether 2 or 3 Ibs. makes no difference 
to the argument) between gaseous firing with restorative channels 
and gaseous firimg without. Let a bed of retorts be heated up 
without support from other settings on either side, and forced to do 
the same work as others with support—i.c., with beds in action on 
either side—and it will invariably be found that the quantity of fuel 
used in the former case will be 20 to 25 per cent. more than in the 
latter. That is to say, if the bed, with assistance from others, 
takes 15 lbs. of coke per 100 Ibs. of coal carbonized, the one without 
any such help will take 18 or 19lbs. If this experience be applied 
to the hot bottom formed by the large quantity of brickwork 
constructed below the bed of the retort-bench, and the effects 
produced in the drying of the air are taken into consideration, 
the 2 or 3lbs. of fuel saved are quite accounted for. The 
whole explanation lies in the fact that radiation of quantity 
is prevented to a great extent from the bottom as well as the 
sides, and heat which would be wasted to supply this demand 
(for it is a demand) remains in the bed as intensity, leaving 
it free to do its work of carbonization. The air, where it first 
enters the channels, and while it is charged with its 4 per 
cent. of aqueous vapour, considerably eools the first and the suc- 
ceeding channel. ‘The rest is done by diffusion of the heat over 
the mass outside; whilst the upper channels remain at intense 
heat, unaffected by the passing air. Suppose the heat be 1500° as 
it leaves the bottom retort, it must be borne in mind that this tem- 


‘perature is not maintained around the tubes, but is discharged 


among them at that temperature ; rapidly reducing at the travel of 
a few feet, and continuing to do so until its final discharge from 
the chimney. The character of this heat is soon proved by the 
rapidity with which it cools. Where settings are constructed to 
pass the heat under the bottom retort last, let the quantity of 
discharge from the furnace among the retorts be reduced 
80 as to materially affect the temperature of the lower 
retorts, and render them unfit for the carbonization of coal. 


This may be done without materially affecting the heats of | 


the upper retorts, or interrupting their ordinary quantity of 
Work, This is precisely the effect of heat discharged, but not 
maintained among the tubes or channels of a restorative furnace. 
— may be proved ‘beyond dispute by any one having the oppor- 

y: 








In setting a bed of retorts, let him conduct what would be | 


the waste heat into the furnace of the adjoining bed, through the 
back chamber wall or any other convenient mode. It will be found 
that the retort in immediate contact with this heat is not raised to 
more than 1000° at any one part, and that only for a short part, 
of its length. The heat diffused among the other retorts so rapidly 
diminishes as to be useless in creating draught, and escapes into 
the shaft at only about 250° to 800°; so that unless the draught on 
No. 2 bed be increased considerably, the heat of the first one suffers 
in proportion. The damper of No. 2 bed is first set to the same 
opening as that of No. 1 before the heat is conducted from it. 
After the tile communicating with bed No. 2 is opened, the damper 
of No. 1 is closed. This experiment has been tried by the writer. 
No work was ever done by the second bed thus heated ; and the 
temperature of the retorts and brickwork was not materially 
increased after the expiration of the first week, although kept in 
continuous contact with the waste heat during five or six weeks, 
for the purpose of watching the result, and notwithstanding the 
increased draught required in No.2 bed to keep No.1 going, which 
seriously affected the fuel account. 

The conclusions arrived at may be summed up thus— 

That air cannot, under any circumstances, at atmospheric 
pressure, be increased in temperature by passage through 
channels raised to a bright heat. 

That the heat rendered latent by expansion in channels, though 
existing, is inconsiderable. 

That dry air is a more active and efficient supporter of combus- 
tion than when laden with aqueous vapour. Sufficient 
drying surface is, therefore, only needed for secondary air 
supply. 

Read in the light of this article, the figures given at the meeting 
of The Gas Institute as to the theoretical heat to which air might 
be raised—viz., 92° and 375° respectively—will be understood by 
taking 8 per cent. of the total heat which might be applied to 
channels when air at atmospheric temperature and pressure is 
passing through, and when the specific heat taken in a closed vessel 
shows 0°24. 





THE PRESENT POSITION OF THE GAS INSTITUTE. 
By An Orprnary MEMBER. 


In common with the rest of the members, the writer has 
received a circular from the able Secretary of The Gas Institute 
(Mr. W. H. Bennett), inviting suggestions as to the proposed 
alterations of rules, which are now sub judice before the members. 
Having on a previous occasion, under the heading of “ The 
Finances of The Gas Institute,” offered a few remarks upon certain 
pecuniary and other affairs connected therewith, which seemed to 
call for immediate consideration, through the columns of the 
JouRNAL, it may be well to follow a like course now, with regard 
to my reply to the circular above referred to; and, at the same 
time, to review the accounts for the year 1883 on similar lines to 
those adopted in the previous paper. 

Turning to the present state of the financial affairs of the 
Institute, so far as they can be judged from the accounts for the 
year ended Dee. 31, 1883, some improvements may be noted ; but, 
in a general way, the defects and objections to which I have 
already drawn attention remain unremoved. As in the previous 
year, the income from members’ subscriptions is not sufficient to 
meet the current expenses; and the aid of uncertain sources of 
income (such as donations, interest, sales of reports, &c.) is 
required. This is not a satisfactory state of things. I do not 
know whether the “‘ subscriptions from gas companies and corpo- 
rations” can be regarded as a permanent item of income; but, 
remembering that a very large proportion of this sum was con- 
tributed, and has been applied for a specific purpose, it will not be 
prudent to regard the item as such. Even if it should increase 
from its present paltry proportions (for, really, £203 is a ridiculously 
paltry sum to be contributed by the representatives of some 
£70,000,000 of invested capital) to anything commensurate with 
the importance of the gas industry, it would not be right 
to look to it as an assistance in meeting the general expenses, 
as there are plenty of purposes to which it could be advan- 
tageously devoted. The amount placed to the credit of “ mem- 
bers’ subscriptions” in the revenue account for the year 1883 is 
£638 17s. 3d., from which must be deducted £30 6s., bad debts 
shown on the debtor side of the account. This leaves an actual 
income from this source of £608 11s. 3d. The expenditure for 
general expenses is £624 6s. 11d., or £15 15s. 8d. in excess of the 
income from members’ payments. Although the actual number 
of members has increased from 796 to 873—an addition of 77 
members, or (say) 9 per cent.—the income from subscriptions has 
not increased in a similar proportion. The corresponding item 
for the year 1882 was £596 3s.; for 1883 (after writing off bad 
debts) it is £608 11s. 3d., or only £12 8s. 8d. more. Even leaving 
out the bad debts, it has increased to the extent of but £42 14s. 3d.; 
whereas the proportionate increase, according to the number of 
members, should be about £55. Consequently, the average income 
per member for the year 1883 is only 18s. 11}d., as against 
14s. 113d. in 1882. This decrease may be partly accounted for by 


| the supposition that the £30 6s. written off for bad debts is the 


accumulation of some years. 

As, in considering the income, the item of donations and sub- 
scriptions from gas companies and corporations has been left out 
of the question ; so, in regard to expenditure, it is not necessary 





* See JournnaL, Vol. XLII., p. 970. 
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to notice the item of £145 2s. 6d., the outlay incurred in connection 
with the investigation in reference to condensation. The gene- 
ral expenditure for the year 1883 is as follows :—Transactions, 
£161 18s.; premiums, £23; establishment expenses, £439 18s. 11d.; 
total, £624 6s. 11d. The corresponding expenses for the year 
1882 amounted to £624 16s. 7d.; so it is satisfactory to notice that, 
although the number of members has increased, and the year 1883 
was the year for a “ provincial” meeting (which is obviously more 
expensive than a “town” meeting), the actual expenditure is 
slightly less for the latter year. When worked out to “‘ expenditure 
per member,”’ it shows a noticeable decrease. The various items 
that have been considered, worked out to ‘‘ per member,” are as 
follows (the corresponding items for the year 1882 are added, for 
the purpose of affording a convenient means of comparison) :— 


1882. 
14s, 113d. 


1883. 
13s. 113d. 


Income from members’ subscriptions . 





Expenditure— 
Printing and binding Transactions . 38s. 
ee sk se ws x oe «CS 
Establishmentexpenses—rent,salary, 
postage, stationery,&c.. . . . 


83d. .. 6s. 5d. 
7a 0 6 


1 ee 8 8 





14s. 33d. lds. 7d. 

The deficiency per member has been reduced from 73d. in 1882 
to 43d. in 1883. Although this is so far satisfactory, the financial 
affairs of the Institute cannot be said to be in a sound state until 
the regular income from members’ subscriptions is more than suffi- 
cient to meet the general current expenses. In 1882 the class of 
associates cost the Institute £32 10s.; for the year 1883 their cost 
was £23 12s. 9d. So that for the honour of having associates the 
Institute spends more money than it distributes in premiums. 
Bearing in mind that the associates do not contribute enough to 
‘“‘ pay their footing,” no one will be likely to object to the proposi- 
tion to raise their subscription; and, from personal experience of 
them, the associates themselves are least likely to do so. 

Leaving financial affairs, we come to the proposed alterations of 
the rules. On this subject I propose to speak very plainly ; and if 
any views contrary to the action of the Council are expressed, it 
will be understood that in no way are their labours depreciated, or 
is any insinuation made that they have not, one and all, done their 
best for the welfare of the interests they have been elected to pro- 
tect and foster. In many directions the views of the writer accord 
with those of the Council; and on no point can there be a more 
cordial agreement than in a wish to promote the prosperity and 
usefulness of The Gas Institute. But it is useless to disguise the 
fact that some opposing elements—I will not go so far as to 
call them antagonism—exist between the Council and many of 
the members. Evidence of this feeling was to be recognized 
at Birmingham in 1881, and also at the recent meeting in London. 
The opposition spirit is not very deeply rooted, but exists mostly 
on the surface only; and I may be right or I may be wrong in 
supposing that it has been created by the action of the Council 
in regard to their procedure respecting alterations in the rules. 
Many points of similarity between the proceedings at Birmingham 
in 1881 and those in London in 1884 may be observed. The altera- 
tions in both instances embraced a number of important subjects 
having no relation to, or connection with each other; but they 
were put before the meeting en bloc. Consequently, a disjointed 
and occasionally irrelevant discussion followed, as a discussion 
embracing three or four different subjects must necessarily be. 
On both occasions the discussion was practically limited to two 
hours or thereabouts, during the greater part of which time the 
majority of the members present could not have had a very 
distinct idea of the exact point before the meeting. On both 
occasions a little resentment was exhibited on the Council side 
of the table ;. giving the meeting the impression that a refusal to 
accept the recommendations would be regarded in the light of 
want of confidence. This, it is scarcely necessary to remark, 
is unwarranted; for it is quite possible to have every confidence in 
an individual or a committee, and yet to totally disagree as to the 
conclusions arrived at. The effect of this method of procedure at 
Birmingham was that some things were accepted, not exactly under 
protest, but with a wish for further consideration, which subsequent 
experience shows was well grounded. At the last meeting the 
reverse was the case; some points having to stand over with the 
rest, that would, if put separately, have been accepted without 
question by the meeting. To make this clear, it is only necessary 
to glance over the principal items included in the recommendations 
of the Council at the recent meeting. They may be briefly stated 
as follows :—(1) Eradicating the class of extra-ordinary members ; 
(2) establishment of the class of graduates; (3) appointment of 
special committees ; (4) appointment of examiners and the granting 
of certificates; (5) increase of subscriptions. There were also several 
comparatively unimportant matters of routine. 

It is possible that a stranger happening to be present at the dis- 
cussion which took place in regard to these proposed alterations 
on the 12th of June last would have formed the opinion that the 
matters at issue were much more important, and covered a larger 
area, than was really the case. If the alterations had been taken 
seriatim (which, in the opinion of the writer, is the best plan), it 
would have been found that the principal objections centred round 
Rule 2, as to the expediency of doing away with the class of extra- 
ordinary members. It is, therefore, greatly to be regretted that the 
various headings just mentioned were not taken separately ; for 
it is probable that those numbered 2, 8, 4, and 5 would have been 
accepted with very little discussion or alteration. This would 





have secured some advantage to the Institute, and also cleared the 
ground for the consideration of the other metter. As it was, the 
question of special committees dropped out of sight altogether. 
and as to the examining board and certificates, one objection 
only was raised, and this was based on an argument that 
will not stand. It was said that the conferring of certificates 
upon the coming generation would place them at an advan. 
tage over existing gas engineers. We frequently congratulats 
ourselves that the days when every gas engineer locked himself up 
in his own gas-works have given place to a more enlightened state 
of affairs. We must all give way to progress; and the rising 
generation undoubtedly possess many advantages that were not 
obtainable by their fathers. If the graduates of the Institute are 
not to receive a certificate of proficiency until every member hag 
received one, it follows that they should not be allowed to enjoy 
any other means of advancement that were not available to the 
members of the Institute; and, generally, that things should remain 
in the same position all round. But there is no reason whatever 
why members should not also be allowed to present themselves for 
examination with the object of obtaining a certificate of proficiency, 
The class of members includes young men just at the commence. 
ment of their career; and to some of these the certificate would 
be useful. As the matter now stands, a gas engineer is debarred 
from obtaining a certificate; while it is open for his assistant, or 
the foreman of his works, to do so. 

If the rules had been taken seriatim, it might now have been 
competent for the special committees and examiners to commence 
their useful labours; and, what is still more important, that the 
Council would have secured the increase of “‘ income per member” 
which it so greatly needs. It is evident that, if the Institute is 
to do any useful work, an immediate increase of income must be 
provided ; for the point to which I specially directed attention in 
my previous communication—that every subscriber of not more 
than 10s. 6d. is an expense to the Institute—applies with equal 
force to the year 1883 as to 1882. We have seen that the expendi- 
ture per member has been reduced ; but still it is obvious that an 
increase of income is indispensable to the successful working of 
the Institute. 

Having plainly—perhaps too plainly—stated my views, I now 
proceed to make suggestions on the proposed alterations, in 
response to Mr. Bennett’s circular dated July 1, 1884 :— 

Rule 4a.—Add, “ or over 25 years of age.” 
», 270, line 8.—Add, “ and members.” 
» 28, ,, 2.—Substitute “ 30th of April” for “31st of March.” 
» 0, » 4— Do. do. do. 

With reference to the first alteration proposed, which refers to 
rule 4a, it is obvious that such limitation is necessary to the 
successful working of the class of graduates. As it stands, any 
person “holding a responsible position in a gas-works”’ might be 
eligible asa graduate. Retort-house or purifier-house foremen, also 
accountants, secretaries, or cashiers, could reasonably claim to hold 
such a position ; and so long as they are, in some sense, beginners, 
or learners, there is no reason why they should not be admitted. 
But it would be ridiculous to have graduates old enough to be the 
fathers of some of the members. 

With regard to any radical or important change in the rules, the 
members will probably be glad to have an opportunity of discussing 
such individually ; and, for the reasons above given, it would be 
well that, when more than one such change is put forward at one 
meeting, the proposed alterations should be submitted seriatim, 
and not en bloc. It may be objected that this would unduly pro- 
long the business meeting ; but, seeing that the President possesses 
the power of calling upon any speaker to confine himself to the 
point under discussion, there is no reason why a seriatim discus- 
sion should occupy more time than one en bloc. If the latter is 
shorter, it will be because, in the confusion and irrelevancy thus 
engendered, some members will not have been able to state their 
views ; and it is needless to add that these gentlemen will feel dis- 
satisfied. Whereas, if the alterations be taken seriatim, no one 
will have any excuse for claiming that he had not full opportunity 
of venting his opinions. But even if the effect of the change in 
procedure was to prolong the time occupied by the “ business,” it 
would, nevertheless, be advisable to make it. It would be better to 
devote a whole day, if necessary, to discussions on proposed altera- 
tions, than that there should be any ground for an impression that 
the Council were anxious to hurry the speakers, or force amend- 
ments upon the meeting. It must be remembered that the accept- 
ance of amendments by a meeting involves the acceptance of all 
responsibility attaching thereto; and therefore it is right that they 
should only be accepted after the fullest possible consideration. 

There is one suggestion with regard to the arrangements of the 
meetings that I would take the opportunity of offering—viz., that 
the “tables of the money-changers”’ should be “ cast out” of the 
room in which the proceedings are transacted. At the last meet- 
ing, considerable disturbance arose at times from the fact that 4 
brisk trade was going on at the tables for the sale of tickets, &c., 
which tables were situated in a prominent part of the hall. Let 
these be put outside. And if all the ‘’vantage-points along the 
passage, stairs, &c., leading to the place of meeting are required for 
the wares of enterprising manufacturers, then it would be prefer- 
able to engage a room in some adjacent building, for the trans- 
action of this sort of business. There also appeared to be a need 
for a business room to which members might adjourn for the pur- 
pose of discussion, &c.; for at times the private conversation taking 
place on the landing, just outside the hall, was more audible to 
the audience than the business proper. 
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+ adverting to the question of the burner employed, the President 

echnical Record. said ie stew sundenl of enna sperm candle—was 

ese sa one which could not be depended upon to produce results at all 

NORTH BRITISH ASSOCIATION OF GAS MANAGERS. | approaching to exactness. He submitted the following tabulated 

In the course of his Inaugural Address, published last week | statements giving the results of a number of careful experiments 

) . 196-7), Mr. et Linton made reference to the standards at | made, under the direction of Mr. Foulis, with candles obtained 
present used in photometrically testing the quality of gas. After | from two makers of standard candles :— 


TABLES SHOWING VARIATIONS IN RESULTS FROM TESTS OF STANDARD CANDLES (MAKERS Nos. 1 & 2). 


<i He 7] 


Tests of No. 1 Candle (Maker No. 1). 


























| 
| Consumption of Candle per Hour, Time taken to Burn 40 Grains, Illuminating Power (corrected), 
| 120 Grains, Standard, 10 minutes, Standard. 29°14 Candles, Standard. 
No. of Test. Parts of Candle used. - a - | — . on Gabe 
| Grains per Hour Per Cent. | Per Cent. | = er ent. 
| per Candle, — —| Candles. | —— ” 
| | Increase. | Decrease. | Increase. | Decrease. | | Increase. | Decrease. 
| | min, sec. | | | 
1 |AandD(extremeends). . .;| 120°6 0°50 _ 9 57 _ 0°50 | 30°51 4°70 _ 
7 |BandC(centres). . . . .| 118-2 — | 1°50 10 9 1-50 — | 29-83 | 236 | — 
13 | A “2 124°3 3°58 _ 9 39 _ 3°50 | 28°86 _ 0°96 
19 | Band D ce Get ee wo Oe po are 188 |; — 9 49 — 163 | 29°33 06 | -— 
| 


a es 





Tests of No. 2 Candle (Maker No. 2). 


















Aand D (extremeends). . . 112'7 a 6°10 10 39 | 6°50 _ 28°50 ~ 2°20 

é B and C (centres) . Dab ad 114°8 ~—= | Oop 10 27 4°50 — 29°29 0°27 — 

14 MOMs se & 0+ eter 115°3 — | 8-92 10 24 4:00 — | 29°33 0°65 — 

20 BOM. s+ ts ow wo eo 118°8 _ 1-00 10 6 1°00 _ 28°46 — 2°34 
| 








Tests of No. 3 Candle (Maker No. 1). 














AandD (extremeends). . . | 119°4 — 0°50 10 8 | 0:50 — | 8021 | 8°67 
9 BandC (centres). . .. . 115°3 — 3°92 10 24 | 4°00 - | 28°78 | -- 1°24 
15 Des i 6 & oe se 6 128°3 6°91 _ 9 21 | —_ 6°50 | 28°96 _ 0°62 
WUEPs ow 4s 8 120-0 — 00 | = -— . 








Tests of No. 4 Candle (Maker No. 1). 























| } | 
4 A and D (extremeends). . . | 113-7 | — | 5:5 | 10 83 550 | — | 29-97 2°85 — 
10 BandC (centres)... . . 117°6 _ |} 2°00 | 10 12 2-00 — 28°66 — 1°65 
16 i; <= s ¢ «4 4 118°6 — | 117 | 0 7 1°17 — | 28°84 =_ 1:03 
m Pee. . ot at ee 0 | — | = 10 0 = — | 28°98 _ 0°55 
| | 
Tests of No. 5 Candle (Maker No. 2). 
| | 
5 Aand D (extreme ends). . . 116°3 _— 8-09 10 19 3°17 — 29°11 “= | 0°10 
ll Band C (centres). . . «.. 115°3 a 8°92 10 24 4-00 — | 27°72 — | 4°83 
17 ees Ss ss wo 8 121°0 0°83 — 9 55 _— 0°83 | 28°76 _ 1°31 
93 | Band D ae i ae ae ke 120°6 | 0-50 _ 9 57 — 0°50 | 27°85 ~ 4°43 
Tests of No. 6 Candle (Maker No. 1). 
6 Aand D (extremeends). . . 118-0 - | 1°67 | 10 10 | 1°66 — 30°01 2°98 | _— 
12 Band C (centres)... . . 118°8 ; — | 100 | 10 6 | 1:00 — 28°68 — | 1°58 
18 ea Ss oe 6 4. 6 163 | 62% | — | 980 | — 5-00 | 29°36 07m | = 
2% |BandD: ...... | 190-4 O33 | — | 9 58 = 0-93 | 9008 | ge | — 
| | 











SUMMARIES SHOWING VARIATIONS IN RESULTS FROM TESTS OF STANDARD CANDLES. 
Summary (Maker No. 1). 






































Consumption of Candle per Hour, Time taken to Burn 40 Grains, 10 minutes, Illuminating Power (corrected), 29°14 
120 Grains, Standard, Standard. Candles, Standard. 
No. of Parts of | onenei 
Test. | Candle used. | Grains Per Cent. Per Cent. = Per Cent. 
| per Hour | l — ] andles. 
per Candle.) Increase. | Decrease. | Variation. | Increase. | Decrease. a... Increase. | Decrease. m. a 
15 la ac | 8 6-91 | | | = 21 6°50 | 
|Aandc .| 128°3 9 — Th oe 21 _ ‘50 |) a0. as ote a i 
4 |AandD .| 1137 thos p25 | 22°16 {| 39 33 5°50 fs 12°00 | _ ws = | - 
1 |AandD.| — _ _ aa | _ - - | = 30°51 | 4°70 — |) 685 
10 | BandC. | _ _ _ | _ _ — — } — 28°66 —_ 1°65 I} 
| = 
Summary (Maker No. 2). 
: se ee 
17 |Aandc .| 121°0 | 0°88 ~ r i 95 | — 0-83 |) ». _ _ — — 
2 |AandD:| 112-7 | — e10 |; 8% {| 10 99 | oso | — |p 788 | _— | — | = 
4 |AandcC .| — — —- | = _ — "| on 29°3: 65 | CO éC|tSCb-83 
ll | Bandc - | on ot - - f-% | = _ 27°72 — | #68 





General Summary. 
































Consumption of Candle per Hour, | Time taken to Burn 40 Grains, 10 Minutes. Illuminating Power (Corrected), 
120 Grains, Standard. Standard. 29-14 Candles, Standard. 
Maker | 
No. of | Parts of Candle |}——~—"} rae | j 
Cate. Test, Used. Grains | Per Cent. Per Cent. | . ba Per Cont, 
per Hour j — j Candles. j tal 
per Candle. ‘Increase.|Decrease oa | Increase. |Decrense von. | Increase./Decrease m on. 
No.1 | min. sec, | | 
0. 16 AandC. 128°3 6'91 —- | “i 21 — | 6°50 |) ? _ _ oe sand 
»2| 2 |AandD. ee | om | gato |} 28° 1] 10 89 |ego | |} 800 | = ae Gp - 
” 1 1 AandD. . ~— — | — == | —_ — _ — | 80°51 470 | —_ 1 9°58 
» 2 11 |} BandC. . —- };—-l]orfjr | - _ _ _ | 27°72 — |: 4°88 |) 
| | | | | 














Summing up the results arrived at, Mr. Linton said: “ The out- | candles varied from 69 per cent. above, to 6°1 per cent. below the 
standard; or a total variation of 13 per cent. As regards the time 


Come, as regards consumption of sperm per hour, was that the 
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required to consume 40 grains of sperm, it ranged from 6°5 per | same quantity of gas, at the not unusual pressure of 15-10ths; 
cent. above, to 6°5 per cent. below the standard ; or a total varia- | thus showing the enormous loss of light that occurs when burners pe 
tion of 13 per cent. Again, the candle power of the same gas | are not properly regulated so as to give a suitable pressure, [ 
tested against the different candles experimented upon, showed a | have a table here (prepared in connection with the experiments as to 
variation of 9°58 per cent.; or nearly three candles.” standards previously referred to) showing how much more effective 

Later on in his address, the President alluded to the waste of gas | large burners are, relatively to consumption, than small ones; and 
caused by the bad burners so often fitted in private houses and large | therefore how wasteful it is when, as is frequently to be seen, 
business establishments. In dwelling on this subject Mr. Linton | clusters of small lights are used instead of a single large one. The 
said: ‘‘I may remark—as has been brought before us in previous | table shows how one burner, consuming 4°8 cubic feet of gas per 
years, and as may be easily ascertained by experiment—that a | hour, gave a light of 26°06 candles, while three burners, each con. 
5-feet flame, giving (say) 28-candle power at a pressure of 4-10ths | suming 1°68 cubic feet (or 5:04 feet together), gave a light of only he 
of an inch, or thereby, will give only 10 or 11 candle power, for the | 17°61 candles for the three.’’ The following is the table :— 


EXPERIMENTS MADE WITH 27-CANDLE GAS. st 








Take No. 4 Burner as Standard. 


Take No. 2 Burner as Standard. | 
|. Candle Power sl 


Bray’s Quantity of | 
Actual Candle 
Burners at 5-10th Gas consumed Power. Increase per Increase per 
| 
1 
| 
| 
| 





Increase per Increase] per eee | Feet 
Cent. in Quantity Cent. in Candle arc, 
of Gas. Power. b 


Inch Pressure, per Hour. Cent. in Quantity Cent. in Candle 
of Gas. 





No. 


” 
” 
” 
” 
” 


5°87 
8:00 
10°11 


sc ai h 


an die ir 
13°76 80° 
18°00 9° ‘ Bg 
26°06 5° 343° 116° 157° . tl 





OOo wm co po 








. THE COMBINING WEIGHTS, VOLUMES, AND SPECIFIC ; THE RELATIONS OF CHEMISTRY AND PHYSICS TO d 
GRAVITIES OF ELEMENTS AND COMPOUNDS. THE MANUFACTURE OF ILLUMINATING GAS. ir 
. Under the title of “Figures Worth Studying,’ Mr. William By Professor 8. H. Dovaetas. p 
tho Socioty of Gas Lighting. Our contemporary, the American | A? Sen" te Te edna Cat ee 
“hee a } Me hopes J 
a, Fournal, prints it, as follows, in their issue of the I propose to call your attention to some of the relations of the t 
I have prepared the following table, which contains some of the lumin = caer —* phy ro ye = ne, — le 
elements and compounds, with their combining weights, volumes, | > Garsuer e , a, a r rs oa 5 le pes pte es b ae ti 
and specific gravities. When the combining weight of any of these pose tioscon ( all vhadood — on colt ia Lary a, by Ge tl 
elements and compounds is taken in pounds, then the gas or pa ges ed ato oe fan te tee = ae is 
. - € * ° ; ee . . ? 
woe at OF Bak Reo Hype bay Atel tage? Bens Fg Be a a _ a bad the truths dis- 
constant 377-07 by the combining weight of any of the substances, ’ Ta this calacuuan Gk eb a, fae, Ghee p> a light- 
postage cage a apehathe nde arvamed due ee giving material, and what is the chemical constitution of all the 
given in the table by 2, then the quotient will give the density of sources of artificial light? If we analyze the substances used for 
the seme, as compared with hydrogen, If wo divide the com- the production of artificial light, we shall find them to be invariably 
bining weigh cof any of the ml by the consient 2067 of an organic origin, or the products of vegetable or animal life. 
then the quotient will be the specific gravity of the gas or vapour in Bn . a wae venonngene = en y hon wae senpeatinns 
therefrom, as compared with air. All the calculations are based aa tar Seed “ pe oe eS 
on the atomic weights which are now generally adopted by the Ee) at Ca See Dene a ge esa 
city al dideaiee constituents. If these organic substances—as wood, oils, coals, &c. 
meen , — Specie | 28 Subjected to destructive distillation, they are broken up into 
Combining Cub. Ft. Combining Gravity, | Other and more simple compounds, variable in their nature and 
eight. perPound. “weight, Air=1. | composition according to the degree of heat to which they are 
Hydrogen (Hz). . . . . - 200 .. 18853 87707 .. 00692 | exposed. Again, if wood or other organic substances be permitted 
Carbon vapour (C2) » + « 2894 .. 15°75 377°07_... 0°8292 | to decay slowly with a limited supply of oxygen or air, as when 
Nitrogen (No) . . . « « BOG .. 1848 877°07 09719 | buried in the earth or beneath water, they will emit certain gases, 
Oxygen (Oz) . . . « « 198 .. 11 377°07 .. 1°1056 | the most important of which is light carburetted hydrogen, having 
Chlorine (Cl) . . < = FO ec OM 37707 .. 2°4593 | the chemical formula CH,, or a gas containing an excess of hydro- 
Bromine (Bry). . . . . . 16000 .. 235 .. 87707 .. 55420 | gen. This gasis highly combustible, but burns with a very faintly 
Flourine (F:) . . . . . - 3800 .. 992 87707 .. 13162 | luminousflame. = ; 
Iodine (Ix)". . . . . . 258°90 , . 87707 .. 87703 Again, all the varieties of coal have been found in the same 
Sulphur (S:) .... . . 6396 . .. 377°07 9:2154 manner—they are the products of vegetable decomposition with a 
Phosphorus(P) . . . . . 19864 . 04 .. 87707 ., 4°2895 limited supply of air; the more highly bituminous coals being 
Cubisinentie OO). . . 97-98 37707 0-9674 those of the most recent geological period, or containing the greatest 
Carbonic acid (CO;) i 43°89 : oa 877-07 ' 15208 quantity of hydrogen. These bituminous coals are undergoing a 
Wat HO ngmuacienies > deg a natural process of distillation, as is shown by the gradual emission 
ater vapour (H,0) . 2 « + EP ++ 877-07... 06221 | of carburetted hydrogen (the fire-damp of the mines), and passing 
Hydrogen sulphide (H3S) . . 33°98 37707 _.. 11770 | into the anthracite coals, and finally the diamond; the anthracite 
Ammonia (HzN) . .. . . 1703 . k 37707 .. 0'5898 | and the diamond being nearly pure carbon, the hydrogen having 
Sulphurous oxide (SO2) . . 63°90 . . 3877:07 2'2133 | all escaped in combination with a small quantity of carbon. 
Sulphuric oxide (SOs) . . . 7986 . «- 87707 2°7662 The following table will illustrate the composition of these 
Cyanogen (C2N2) . . . . . 5200 . -» 877-07 18011 | different gas-producing materials. In this table the carbon is kept 
Bisulphide of carbon (CS2) . . 75°93 87707 .. 2°6300 | up to a standard of 100 :— 
Ethyl alcohol (CxHs0) . . . 45°90 ‘21 .. 877-07 1:5898 Wood 
Ethyl ether (CgHw0) . . . 73°84 .. 87707 2°5576 a in aide 
Methyl alcohol (CH,O) . . . 81°93 .. +» 877:07 1:1059 0 SA oe 8:37 os 42°42 
Methyl chloride (CH;Cl). . . 50°47 . 377°07 1:7482 Bituminous coal. . . . - - -» « G12 4, 21°28 
Carbonyl chloride (COCh) . . 98-93 S81 .. 87707 .. 8°4267 eee Fs ss be 8 ee, | 
Phosphine gas (PHs). . . . 83°96 .. 87707 .. 11768 If we subject the wood or bituminous coal to a high heat, it will 
Hydrochloric acid (HCl). . . 3650 .. 10°33 .. 3877°07 1-2¢42 | undergo destructive distillation; the hydrogen passing off as 
Methane (CH,). . . . . . 15°98 377°07 0°5531 | before, in combination, however, with a greater amount of carbon. 
Ethane(C:H;). . . . . . 29°94 . 877-07 1-0370 We shall have more or less olefiant gas—a gas that will now burn 
Propane (GsHs). . . . . . 4991 ; 377-07 15909 with a highly luminous flame. The products of this decomposition 
Sites (C4Ho) ae aae sr milage 877-07 ; 92-0048 will be illustrated by the following table, where the hydrogen 18 


maintained at 100 :— 
Ethene (CoHs). . . .. =. 2794 . oe ST707 .. 09677 Temperatare Ceseen ieent tes 
Propene (CsHs). . . . . . 41°91 . .. 87707 .. 1°4516 ‘ pom ae me 
F ll red } . e « i1/ ° ri s (CoHy). 

Butene (C\Hs). . . . . . 5588 .. 674 .. BI707 .. 1:9855 ee Cy SE” fers 
Ethine (C2H2) . . . . . . 25°94 . ‘53 .. 37707 .. 0°8985 Bright red heat . . 7 .»  Olefiant gas (CoH) mixed with 
Propine (C3H h gas (CH ) 

ropine (CsHs). . . . . . S991 .. 944 .. 87707 .. 1°3824 MArso {as 4). 

- ey $9 i ae piste White heat . . . ‘ «+ Marsh gas (CHy). 

Butine (CsHe) . » « . . . 5388. : 87°07 18662 Continued white heat +“ Nearly pure hydrogen, carbon 
Quintone (C;sHs) ... . . 6585 .. T .. ST707 .. 22609 deposited. 
oe. : 731 a + 877-07. SOOss If we examine a luminous gas-flame.with care, we shall find the 

yrolene (Cg 8) soe 2 + 6 10875. 63 .. 377°07 .. 8°5936 | following chemical and physical changes to take place :—In the 
Naphthalene (CioHs) . . . «. 127°70 ‘95 .. 87707 44232 | first place, the hydrogen, being the more highly combustible con- 
Turpentine (CjoHis) . . - ~ 135°70 ; 37707 47003 | stituent of the gas, burns at the expense of the oxygen of the ait. 
OE st cbcccve wk sive on eee , —_ 1:0000 | This combustion of the hydrogen sets free the carbon, which 
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articles of carbon, enveloped in the colourless flame of burning 
hydrogen, are heated to incandescence, and emit the light. The 
carbon is subsequently burnt in the upper portion of the flame, and 
converted into carbonic acid. If from any cause the oxygen is 
insufficient to unite with the carbon, it will escape as free carbon, 
or we shall have the smoky flame, as is illustrated in the Argand 
purner burning too high, or in gas too rich in carbon. If we 
supply to the flame an excess of oxygen, or air, the hydrogen and 
carbon are both consumed simultaneously, and we have a flame 
without light, for the reason that there is no free carbon to be 
heated to incandescence. This is illustrated in those gas-burners 
used for heat alone. Again, if we ignite those hydrocarbon sub- 
stances that contain an excess of carbon (as oil of turpentine), they 
will burn with a broad, sooty flame. If we mix with the tur- 

ntine some fluid that shall contain an excess of hydrogen, we 
shall have the highly luminous burning fluid, camphene. 

In the oxyhydrogen blowpipe we have the hydrogen and oxygen 
burning with an intense heat, but giving absolutely no light. 
Thrust into this flame a piece of infusible lime, and it is instantly 
heated to the point of incandescence; emitting a light of the 
intensity of the electric arc, and called*the Drummond light. The 
Brush electric light, and all this family of electric lights, derive 
their brightness from the carbon points heated to incandescence by 
the electric current; no part of the light coming from the electric 
current itself. 

From all this we gather one practical truth—that all gas-flames 
derive their light solely and entirely from the presence of carbon 
in the combustible gas, and that there must be certain definite 
proportions of carbon and hydrogen in order to give the best 
illuminating results. 

Now, it has been found that the nearer we approximate the 
composition of olefiant gas, the more perfect will be the illumina- 
ting gas. It is not practicable to manufacture olefiant gas on a 
large scale with economy. We can, however, by proper manipula- 
tion, increase or diminish the rich hydrocarbon compounds, and 
thus greatly improve the gas obtained from bituminouscoal. This 
is shown by the tabular statement given above of the gases emitted 
at different degrees of heat. 

Let us examine, for a moment, the leading constituents of coal 
gas. First we have the hydrogen, forming from 10 to 15 per cent., 
and derived, no doubt, from the decomposition of the water con- 
tained in the coal. This is a colourless, invisible, incondensable, 
and highly combustible gas, but burning without the emission of 
light. Second, marsh gas, or light carburetted hydrogen; like- 
wise a colourless, incondensable, highly inflammable gas, but 
burnizg with feeble luminosity, having a composition of CH,. 
(Coal gas contains from 30 to 60 per cent. of this gas.) Third, 
olefiant gas. This is the most important of all the constituents, 
having a composition C.H,. Gas of fair quality will contain from 
4 to 5 per cent., while rich cannel gas will contain from 20 to 30 
per cent. It is a colourless gas, having an ethereal odour and 
taste; it is non-poisonous, but possesses strong anesthetic proper- 
ties. It is absorbed somewhat by water, especially if the water is 
cold. Hence excessive scrubbing will diminish the illuminating 
power of gas; inasmuch as its light-giving properties are due 
largely to the presence of this constituent. At a white heat it is 
decomposed with the formation of light carburetted hydrogen ; 
and, consequently, excessive heats of retorts are to be avoided, to 
prevent this decomposition of the olefiant gas, and thus depriving 
the coal gas of its most valuable illuminating constituent, and 
causing a deposit of carbon on the interior of the retorts. 

Again, if we examine the tabular statement previously given, we 
draw valuable practical conclusions as to the best heats for benches, 
s0 as to have gas of the greatest illuminating power, as well as an 
illustration of the evil that results from an effort to obtain the 
largest possible quantity of gas from a given bulk of coal. At a 
bright red heat we find the olefiant gas escaping, mixed with more 
or less of marsh gas; while at a white heat we have marsh gas 
alone given off; and at a continued white heat we have nothing 
but pure hydrogen. It is the custom with many gas engineers to 
work five-hour charges at high heats, and thus extract the greatest 
possible quantity of gas from the coal, regardless of its illuminating 
properties; the ambition of the gas engineer seemingly being 
simply to obtain a large yield, to the direct damage of the interests 
of the consumer and the credit of the company with the public. 
This tabular statement demonstrates clearly that the charges should 
be withdrawn at the end of (at most) four hours, and while the 
coal is still yielding up its volatile constituents. Were the truths 
of this tabular statement heeded more frequently than they unfortu- 
nately are, we should have less complaint from the public of the 
quality of gas, and be better prepared to compete with that other 
illuminant, the electric light. 

In addition to the permanent gases entering into the composition 
of coal gas, we have certain highly-volatile hydrocarbon compounds 
which it is of the first importance to preserve. Benzol, having a 
boiling point of 176° Fahr., is one of them, and the most important, 
and will serve to illustrate the principle involved in the whole 
family. Contrary to what is ordinarily supposed, the solid, liquid, 
and gaseous states of matter are not separated from each other by 
any sharp line of division, but gradually pass from one to the other 
by insensible gradations. All substances are emitting variable 
quantities of vapour or gas at all temperatures, and under all 
pressures. At what is known as the boiling point they are com- 
pletely converted into gas. To illustrate: If we take a barometer 
tube 31 inches in length, filled with mercury, with the open end 
mamersed in a vessel of mercury, the mercury will then stand at 











80 inches in height. The upper inch will apparently be empty; but 
it actually contains the vapour of mercury. If we now introduce 
into this tube a few drops of water, the mercury will immediately 
fall 4 inch, a portion of the water being converted into vapour or 
gas, and the space above the mercury will be filled with the vapour 
of water and mercury. If we now raise the temperature of water 
to 212° Fahr., the liquid mercury will be driven entirely from the 
tube by an increase of the vapour of water. If we take another 
tube, and pass into it a little alcohol, the mercury will be depressed 
as before, but to a greater degree; and if the temperature is raised 
to 150° Fahr., the mercury will be driven from the tube, which 
will be filled with the gas of alcohol and mercury. If we take still 
another tube, and pass into it benzene, the mercury will fall; and 
at 176° Fahr. we shall have the tube completely filled with the gas 
of benzene and mercury. 

Now, what I desire to impress upon the Association is the fact 
or law that all these hydrocarbon liquids send off their vapour at all 
temperatures. The higher the temperature, the greater the elastic 
force of the vapour, and consequently the greater the quantity 
existing as a gas. 

There is another important law—viz., that all the gases expand 
irrespective of each other. If we remove the stopper of a bottle, 
we shall find the benzene escaping into the air as gas, irrespective 
of the fact that the room is already filled with another gas— 
atmospheric air. From all this we derive a valuable practical 
conclusion. Dr. Letheby found that for every grain of benzene 
contained in a cubic foot of coal gas, the illuminating power was 
raised 10 per cent. 

How, then, are we to preserve this benzene and the other 
valuable hydrocarbon compounds as a constituent of gas? We 
may do it, first, by avoiding the too sudden condensation by 
exposure to cold; thus diminishing the elastic force. We should use 
long lines of condensers, and keep their temperature as high as 
practicable. Secondly, we should avoid the scrubbing of the gas 
by an excess of water, especially of cold water. Thirdly, we should 
keep the atmosphere of our purifying-house at a temperature of 
60° or thereabouts. Fourthly, we should keep the temperature 
of our holder well up, by housing it in, and by the introduction 
of steam coils for heating purposes. Lastly, we should lay our 
mains below the influence of frost. 

The influence of temperature on the illuminating power of gas 
may be illustrated by passing gas through U-tubes surrounded by 
a freezing mixture. The gas will be found to be almost non- 
luminous, and the tube, after a time, filled with these liquid 
hydrocarbons. What will take place in this tube will take place in 
our cold condensers, washers, purifiers, gasholders, and mains, only 
to a lesser degree, inasmuch as the elastic force of the hydrocarbons 
is greatly diminished by change of temperature, but not lost. 

If the principles here laid down are true—and they cannot be 
controverted—the absurdity of the numerous patents for the econo- 
mical production of water gas must be apparent to all. They can 
have no value whatever, for the following reasons:—First, the 
decomposition of water cannot furnish anything but oxygen and 
hydrogen. The hydrogen will burn, but with an absolutely non- 
luminous flame ; there being no carbon there to be heated to incan- 
descence. Secondly, the water is decomposed by driving steam 
through incandescent anthracite coal. The hydrogen escapes as 
hydrogen, while the oxygen unites with the carbon to form the 
lowest degree of oxidation with carbon—a combustible but non- 
luminous gas. These two gases, hydrogen and carbonic oxide, 
pass out of the converter. To render them luminous, in their com- 
bustion they must be supplied with carbon; and this is done by a 
mechanical mixture of the vapour of naphtha or some volatile 
hydrocarbon compound. The vapour of naphtha thus mechanically 
mixed is liable to great fluctuations in quantity from change of 
temperature, and has not been successfully preserved as a con- 
stituent of water gas through the cold seasons. Whether it is more 
economical to manufacture luminous gases, or the carburets of 
hydrogen, by the direct distillation of bituminous coal or the 
decomposition of water at the expense, first, of steam, then of 
anthracite coal, and, lastly, carbonizing the gases so produced at 
the expense of naphtha and the risks of condensation before it 
reaches the consumer, I leave the members of the Association to 
judge for themselves. The fact that a large percentage of water 
gas is the highly poisonous carbonic oxide, 1 make no account of, 
because this is a subject foreign to the object of my paper. 

In the work performed by the purifiers some important chemical 
and physical principles are involved, worthy of our careful con- 
sideration. The gas, as it reaches the purifiers, contains, besides 
the carburets of hydrogen, more or less of the sulphur com- 
pounds and carbonic acid, which must be separated, as far as is 
practicable, before it reaches the holder and the consumer. The 
more common way of separating the sulphur compounds and 
carbonic acid is by the use of lime on the sereens of the purifiers. 
The lime is placed upon these screens, slaked with sufficient water 
to render it pulverulent and slightly adhesive. As the gas comes 
in contact with the lime, a carbonate of lime is formed, while the 
sulphur of the sulphuretted hydrogen unites with the lime to form a 
sulphide of lime (Ca §), and, when supersaturated with sulphur, it 
is removed from the purifier as an absolute waste product and a 
nuisance. It cannot be revivified by any known process. Again, 
the pasty and tenacious condition of the lime gives a large amount 
of back pressure, which it is at all times desirable to avoid, especi- 
ally when no exhauster is used. 

Another mode of purifying gas, which is coming generally into 
use, is by placing upon the screens ferric oxide in some form, either 
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produced by the oxidation of iron turnings, or artificially prepared 
oxide, or the native forms of oxide. In this case the sulphur unites 
with the iron to form a sulphide of iron. This change may be 
represented by the following chemical formula :— 

Fe,0; 3HO + 3HS = 2FeS+6HO + S. 
In other words, a ferrous sulphide is formed. On removing this 
material from the screens, and exposing it to the air, the iron again 
passes, by the absorption of oxygen from the air, to its original con- 
dition of ferric oxide (Fe,0,), and the sulphur is left in a free state, 
as is represented by the following formula :— 

2FeS + 3HO + 80 = Fe,0, 3HO + 25. 
In other words, it is revivified and is prepared for use a second 
time. This process of revivification may be continued again and 
again, until it is so charged with free sulphur or tarry material as 
to be no longer effective. 

Now the question arises in connection with iron ‘purification, 
What is the most available form of ferric oxide? An examination 
of the artificially prepared ferric oxide will show it to be more or 
less granular, or in a form to imperfectly expose the oxide to the 
action of the gas, and also to obstruct, to a greater or less extent, 
the free flow of the gas, and produce back pressure. This evil of 
back pressure is avoided by mixing the material with sawdust. 

At a meeting of the Association held at Cincinnati a year ago,* I 
called attention to a form of natural ferric oxide found in the 
vicinity of Ann Arbor, Michigan, deposited from certain springs in 
which it is held in solution as a ferrous salt, but by exposure to air 
becomes an insoluble ferric oxide. As deposited in this locality, it 
is somewhat mixed with clay and lime; the water from which it is 
deposited being hard. I here produce three samples obtained from 
different localities, but all of the same origin, and (as far as my 
observation goes) somewhat peculiar to this locality :— 

By analysis, 4 contains — per cent. of ferric oxide. 
2 99 5) 


” NO ” ” ” 


” No. 3 ” 38°71 ” ” ” 
An examination of these samples will show them to be either in 
the form of a fine powder, or spongy in their structure. 

This material has been used exclusively, and with entire success, 
at the Ann Arbor works for about eight years. Its superiority as 
a purifier consists: First, in its being in a finely-divided state; thus 
exposing a great amount of surface to the action of the gas. 
Secondly, in its rapidly and completely revivifying on exposure to 
the air, after leaving the purifier. Thirdly, in its open and porous 
nature allowing the gas to pass through it with the least possible 
back pressure ; this being only 0°2 inch. Fourthly, it contains an 
admixture of clayey matter, which increases its absorptive power 
of certain impurities, on the same principle as the earth closet. 
Fifthly, in its removal of the carbonic acid. The objection hereto- 
fore made to iron as a purifier is its failure to remove the carbonic 
acid; and hence the use of lime on one of the screens wherever 
ferric oxide is used. 

By actual analysis of gas purified with this material, it has been 
found to contain only 0°26 per cent. of carbonic acid—too small a 
quantity to be of any consequence. The removal of carbonic acid 
I would explain upon the well-known principle of adhesion. This 
is illustrated in the power of many finely-divided substances to 
absorb the gases and hold them in a condensed form. Thus char- 
coal by the force of adhesion, will take up 90 times its own volume 
of ammonia, and 35 times its own volume of carbonic acid. The 
clay contained in this material has similar absorptive power, and 
removes the carbonic acid as well as the ammonia from gas. The 
absorptive power of clay, in a finely-divided state, for ammonia 
and carbonic acid, is recognized by every scientific farmer; the 
ammonia and carbonic acid being absorbed by the soil, and 
ministering to the growth of the crop. The practical experiments 
I have made as to the volume of gas this material will deal with 
show that 70 lbs. will purify upwards of 200,000 cubic feet. 








Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.] 


THE ASSESSMENT OF GAS-WORKS. 

Str,—I have for some time been prevented by pressure of business 
from asking for space in your columns for the purpose of calling the 
attention of gas companies at large to the question of rating assessment, 
which is now shortly to come up, under the Quinquennial Act, for the 
Metropolitan and Suburban Gas Companies, and which is from time to 
time pressing upon the companies and corporations owning gas-works 
throughout the Kingdom. My object is to call attention to the advantage 
which would be derived from a general co-operation in resisting exces- 
sive assessments; and to point to the machinery for securing this as 
existing in the shape of the Gas Companies’ Association, of which 
Mr. H. C. Ward is the Chairman, and Mr. William Livesey the Secretary. 
The special fitness of this Association for organizing the necessary 
action for the protection of the interests committed to them needs no 
demonstration at my hands; and the familiar acquaintance with the 
whole of the legislation affecting gas interests possessed by Mr. Livesey 
could not fail to be of the highest service. 

The necessity for united action arises from the aggressive course 
which certain surveyors have latterly adopted towards gas companies in 
exaggerated assessments, in which they are encouraged by the prejudice 
which permeates most of the authorities against what I fear they regard 
as wealthy corporations enjoying a profitable monopoly, and therefore 
hardly entitled to fair play. So far has this pressed on the water under- 
takings, that, as I gather from the columns of the Journa, the Town 
Clerk of Leeds is moving in the direction of procuring legislation to lay 


* See Journat, Vol. XLIL., p. 363, 











down a principle for rating water-works, depending upon their structurg] 
value, and abandoning the idle theory of the ‘‘ hypothetical tenant; » 
which certainly, so far as applied to gas-works, means rating the trade 
profits and not the hereditaments, is but a clumsy device for evading 
that provision of the law of ratiug which expressly excludes stocks jn 
trade, and moreover gives scope for endless diversities of opinion and 
practice as to the proper allowances to be made at the various stages of 
the scheme of assessment involved. 

Unsatisfactory and illogical as the creation of the ‘ hypothetical 
tenant ”’ is, he does not always, in these days, receive common fair play 
at the hands of assessors. Attempts are made to rob him of his due 
share of capital, and of the full amount (174 per cent.) of interest and 
profit upon his capital. His renewal funds are curtailed; and chattels 
in trade are denied to him, or disputed. So that this unfortunate myth, 
who has been called into existence for the purpose of giving a colour. 
able sanction to an infraction of the law, is rapidly being divested of the 
shred of protection that he afforded to the trade profits of the under. 
takers. In opposing such aggressions, the difficulty arises that those 
who entertain the appeal either openly admit that the question is above 
their comprehension, or probably shrink from the time and trouble 
involved in getting a grasp of the matter; and the appeal is easier to 
dismiss than to weigh and decide on its merits. 

There are surveyors and surveyors; and I would wish to speak with 
the highest respect of some of them. But there are those who solicit 
employment, undertake the whole risk and expense, and are content if 
they get, as payment, a percentage upon the amount by which they can 
increase the assessment of the gas undertaking. On appeal, an Assess. 
ment Committee is probably met, many of whom are compound rate. 
payers for small properties, and who rejoice to see the rating of the large 
indusiries(from which they indirectly derive some of their own prosperity) 
raised out of all proportion, as a way of reducing the relative burden on 
their own properties. Going beyond these, there remains only the appeal 
to Quarter Sessions ; and the magistrates being, by force of the Rating 
Acts, final judges of matters of fact, may, if they please, refuse to state a 
case for a Superior Court. So that if, unfortunately, they should take 
an adverse view to the gas company, or even go wrong in principle, so 
long as they do not state their reasons, there is absolutely no chance of 
the apnellants being able to lay the facts and figures before a tribunal of 
& more competent and judicial constitution. 

To return to the surveyor. Without the slightest experience in gas 
management, he will arbitrarily fix the amount of capital required to 
carry on gas-works; he will apportion the lives to the various sections 
of gas plant upon which the renewal funds must be calculated ; and he 
will, moreover, fix the percentage at which these renewal funds can be 
invested; and this without any reference to the rates of interest actually 
returned by investments such as are of adequate security, and accessible 
of purchase by small annual instalments. The practical gas manager, 
who does know what amount of capital his works require to carry them 
on, and the life of his plant, is often not listened to; his evidence being, 
I presume, considered to be tainted by his interest. The outcome of all 
this is that serious hardships arise, and most unfair assessments from 
time to time are made, and very often in the case of a company whose 
means would not admit of their fighting rate after rate until they 
obtained redress. 

I enclose for your readers’ inspection the following circular which one 
of the Companies I advise have had to issue to their consumers, and 
which needs little explanation from me :— 


“The Directors of the Epsom and Ewell Gas Company regret to have 
to notify the consumers that they are unable to continue the reduction in 
the price of gas of 3d. per 1000 cubic feet which was made in September, 
1883, as the assessment of their works and mains has been raised from 
£318 to £1731; which, taking the average rating of the last two years, is 
equivalent to an addition of 4d. per 1000 cubic feet to the cost of produc- 
tion. The Directors are informed that a similar case of excessive rating 
of gas-works is not on record. They, therefore, after two fruitless attend- 
ances on the Assessment Committee, appealed, at great expense, to Quarter 
Sessions. The Magistrates unfortunately gave no relief, and refused a 
case for appeal to a Superior Court. No allowance was made upon any of 
these appeals for the reduction in the price which had so lately been given. 
The Directors are sorry to find that the satisfactory progress continued 
during the past seven years in reducing the price of gas is, therefore, thus 
arbitrarily interrupted, to the disadvantage of the consumers, and to the 
hindrance of the development of the Company, as after the 30th of Septem- 
ber next the price of gas must again be 4s. 9d. per 1000 feet, leaving a loss 
of 1d. per 1000 on the Company. The Directors will take the first prac- 
ticable opportunity of removing this undue burden of rating from the 
Company; when, if successful, they will be enabled to make a substantial 
reduction in the price.’ 


The grievous assessment here referred to amounts to 4 per cent. upon 
the capital, and 23 per cent. upon the gross income from gas; and the 
rating thereunder amounts to 4d. per 1000 cubic feet of gas sold, or 
nearly threefold that which, by reference to Mr. Field’s “ Analysis of the 
Accounts of the Metropolitan and Suburban Gas Companies,’ will be 
found to obtain, as an average, over the enormous number of parishes 
covered by the districts supplied by the Companies. This was, in 1883, 
less than 1°7d. per 1000 cubic feet within London, and 1:97d. per 1000 
cubic feet outside London. 

The evidence laid before the Magistrates in this case was that of 
Mr. G. Livesey, Mr. G. W. Stevenson, and myself. That for the 
respondents appeared to break down on the allowances to the “ hypo- 
thetical tenant,” alike for the working capital, the interest on the same, 
and for the renewal funds. But, without explanation, the appeal was 
dismissed, and a case for a Superior Court (which was pressed for) curtly 
refused. Having fruitlessly spent several hundred pounds on this 
matter, it is for the Company to face the risk and expense of again 
appealing on the first opportunity that appears feasible. 

Cases of this kind, however, constituting dangerous precedents, should 
not be left to be fought by any individual company, whose resources may be 
seriously crippled by the legal expenses involved; and such a case (although 
I do not specially advise this one being taken up) would form an excel- 
lent ground for appeal, to be carried, at whatever expense, to the highest 
ultimate tribunal, and prosecuted with the most skilful advocacy and 
evidence. ‘To formulate my proposition, I beg to suggest that both com- 
panies and corporations possessing gas-works should avail themselves of 
the Association to which I have already referred, for conferring on the 
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question, deciding on the modes of obtaining the necessary funds, and 
for'taking up as test cases such exaggerated assessments as I have illus- 
trated above, with the view of exhausting the resources of the law, as it 
stands, for the protection of gas undertakings; and, failing success by 
this means, that legislation should be promoted which would lay down 
firm principles and fast lines from which the possible ignorance or the 
prejudice of the assessing surveyor could not lead him. 

Having myself acted both for and against gas companies, and having, 
over and over again, with reasonable assessors, obtained satisfactory 
settlements, I am very desirous that I should not be understood as 
reflecting upon rating surveyors at large. It is only fair to say that the 
“hypothetical tenant” principle, as generally applied, is so loose and so 
indefinite as to afford scope for even the most conscientious assessor to 
get astray. “ 

Commercial Gas-Works, 

Stepney, July 31, 1884. 


H. E. Jones. 





MR. VALON ON GASEOUS FIRING. 

Sm,—I agree with several of Mr. Jones’s remarks, in his letter in the 
last number of the JournaL; and, as will be seen by a perusal of my 
papers read before The Gas Institute both in 1882 and 1884, my con- 
tention has been that the intense high heats at which some generators 
are worked is the reverse of economy. There is no reason, because the 
heat can be, that it should be increased beyond a certain limit. The 
wear and tear of very high heats is great; and the life of a retort must 
be calculated according to the quantity of gas that is produced by it, and 
not by the length of time or number of days it is under fire. If gaseous 
firing is used and not abused, in proportion to the gas made the wear 
and tear is not so heavy as in ordinary working. With the heats used 
here, the ordinary Stourbridge clay retort lasts two years. 

The point at which the secondary air makes its entrance into the com- 
bustion chamber was a difliculty which has been overcome by introducing 
jets of oxide gas into the final air-channels before being fairly launched 
into the settings. I am, however, of opinion that great advantage is 
obtained from gaseous firing, both as regards fuel, wear and tear, and 
labour, if proper conditions are maintained. 

A simple form of furnace is the most desirable ; and can be designed to 
meet all conditions of space, if no attempt is made to construct so-called 
regenerative air-channels. I also quite agree with Mr. Jones as to the 
number of retorts to be heated in one arch, and would recommend more 
than nine, where machinery is available to charge and draw those that 
would otherwise be out of the reach of the men. The arches here were 
constructed before generator firing was decided upon. = wey yyroy. 

Ramsgate, Aug. 2, 1884. 


ILLUMINATING BY MEANS OF THE INCANDESCENCE OF REFRACTORY MATE- 
RIALS.—Spence, W. H.; communicated from O. Fahnehjelm, of Stock- 
holm. No. 5646; Dec. 5, 1883. 

This invention relates, first, to the manufacture of refractory substances 
in the form of small wires, pins, or lamelle, fixed in suitable holders 
capable of adjustment, as will be explained; and, secondly, to a method of 
causing the incandescence of the refractory substances by the heat of com- 
bustion of a mixture of water gas in air at ordinary pressure, and under 
the ordinary conditions of the atmtosphere. 

The substances out of which the small wires, pins, or lamell# are con- 
structed are refractory oxides such as those of magnesium, calcium, 
zirconium, or silicon, either singly or mixed together in suitable propor- 
tions; magnesia having been found to be generally preferable. The wires 
are made by well mixing the finely powdered oxide with a solution of 
gelatinous substance, so as to obtain a plastic mass. By pressing this 
through a die, a thread is obtained of a thickness corresponding with that 
of the desired lamella. The thread, while still soft, is cut into pieces of 
the required length ; and these may be made straight or bent into any form. 
A number of the wires are fixed in rows or rings in a socket or other 

curate adjustment above a gas-flame. 


In the engraving, the frame is shown made of metal in section of the 
form of y. It is filled with a plastic mass of moist clay or magnesia ; and 
straight pins are arranged, in one or more rows, by inserting one end in the 
soft mass, which is afterwards dried. The frames are provided with 
means of attachment to a support as shown. 


Gas-Encrnes.—Sombart, C. M., of Magdeburg. No.5923; Dec. 29, 1883. 
The engine is constructed with two working cylinders. When the piston 
of the first cylinder moves forward in virtue of an explosion behind it, a 
charge of fresh air in front of it is forced into an air chamber beneath the 
crosshead guides. The piston, near the end of this stroke, uncovers an 
exhaust opening, an exhaust valve is opened by a lever and cam, and the 
residues of the explosion escape; and the air compressed in the front end 
of the cylinder flows into its rear end, forcing out the remainder of the pro- 
ducts, The piston on its return stroke compresses the air, a gas-pump 
simultaneously forcing gas into the working cylinder ; and when the piston 
has reached the end of its stroke, the compressed mixture of gas and air is 
a The same operation is also accomplished in the second cylinder ; 
the cranks of the two cylinders being diametrically opposite each other. 
The g4s-pump is double-acting, and serves for both quale. The igniting 
§pparatus comprises a small cylinder containing two small air-valves and a 
8a8-valve, and two check-valves, communicating respectively with the 
Working cylinder and the atmosphere; the igniting flame burning in front 
ofthe latter. The piston draws in air and gas through the valves, and when 
it passes over the opening of the second check-valve the flame of the burner 
1s sucked in and ignites the mixture, closing this valve and opening the first 





valve (the pressure in the small cylinder being greater than that in the 
working cylinder), and consequently igniting the compressed mixture in 
the working cylinder. The supply of gas to either end of the gas-pump can 
be cut off; the pump being rendered single-acting, as is also the engine. 
The speed of the engine is regulated by means of a governor which operates 
when the speed is too great, so as to keep open the suction-valves of the gas- 
pump; the gas being forced back into the receiver. A gas-pump for a 
single-cylinder engine is closed at both ends, and the piston acts as a suc- 
tion-valve. When it moves forward, the gas in front of the piston passes 
to the other side of the piston, and on the return stroke the piston-rod moves 
independently in the piston until its conical end reposes upon the valve-seat 
in the piston, when the piston drives the gas into the working cylinder. A 
valve is inserted between the pump and motive cylinder, and, operated by 
the governor, regulates the working of the engine. A self-acting lubricator 
comprises a vessel divided into two compartments, between which two 
wheels rotate. The prolonged ends of the axis of one wheel are provided 
with a right and a left-hand screw-thread respectively, passing through 
sockets in the vessel; the sockets having a clearance between themselves 
and the screws, so that a spiral channel is formed. The lubricant which 


enters the first threads by gravity is conveyed through the channel to small 
tubes which conduct it to the desired places. 


DISTILLATION OF CARBONACEOUS SUBSTANCES YIELDING HyDROCARBONS 
AND NiTRoGENous Compounps.—Couper, P., of Edinburgh, and Rae, 
M., of Middleton, N.B. No. 5724; Dec. 13, 1883. 

This invention has for its object to obtain all the products, and to utilize 
the whole of the heat-giving properties of the substances treated prior to 
the unconsumable ash or canter portions being discharged. 

The upper part of the apparatus consists of a retort, below which is a 
chamber built of fire-brick, and large enough to contain several charges of 
the retort. A further distinctive feature of the apparatus is that, whilst 
the retort containing the charge of raw material is surrounded by flues, 
and heated externally from the heat produced by a separate fire or fires, 
the chamber below the retort—viz., that part of the apparatus which is 
preferably of such dimensions as to contain more than one capacity of the 
retort—is solidly built, so that it has not flues or any other provision from 
which to acquire heat from an external source; but the heat, which acts 
upon the materials in it, is generated solely from those within itself, by 
the action of steam, or steam and air, upon the residues of the material 
centained therein, and which are allowed to fall into it from the retort. 
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Vig. 1 is a transverse vertical section through a bench of retorts con- 
structed in accordance with this invention; and fig. 2 a part front eleva- 
tion and part longitudinal section of the bench. 

Below each retort A is a chamber B, of fire-brick, of (say) twice the 
capacity of the retort itself. Ina retort so provided, the ash descends to 
the discharge opening 3}, and as it is raked out when it becomes necessary 
to place a fresh charge of shale in the retort, sufficient ash only is with- 
drawn from the chamber to allow the hot charge in the retort to sink to 
a level Ne 5 ma to about the top of the chamber B. Jets of steam 
are admitted by nozzles C into the lower part of each chamber ; and these 
are so arranged as to draw in (by induction) any desired quantity of air for 
the purposes of reducing the solid residue of the distillation, for uniting 
the hydrogen of the steam with the nitrogen contained in the residue to 
form ammonia, and for the extraction of the oils and other products, which 
are not taken off in the retort proper. 

The more volatile hydrocarbons are distilled off at a low red heat; and 
are removed from the retort by a pipe E, placed at the upper part, aided 
by any well-known exhauster, and led into the main conduit. After the 
shale has remained in the upper retort for such time as is necessary to 
separate the more ordinary volatile products, it is lowered into the upper 
part of the chamber B, by the extraction (through the door b) of a portion 
of the exhausted ash. 

In the chamber B, or second portion of the apparatus, the material 
further undergoes a heating at a temperature slightly higher than that to 
which it is subjected in the retort A, and which heat is obtained by the 
combustion of the residual carbon contained in the material in the lower 
part of the chamber B; no outside heat being employed. The result of 
this is, that by virtue of a slight, instead of a considerable increase of heat 
in the chamber B, any volatile hydrocarbons that may remain after the 
first process in the externally heated retort are distilled as condensable 
products, instead of being removed as permanent gases together with an 
excess of alkaloidal tars, as in some other retorts, the lower part of which, 
corresponding to the chamber B, is heated from surrounding flues, and 
subject to a high temperature. After this second heating, the residual 
mass contains no further volatile condensable hydrocarbons; but still 
retains a proportion of carbon. In this latter condition it passes on into 
the lower portion of the chamber B, by the removal of more of the ash; 
and it is then burnt with air and steam introduced by the steam-pipe and 
air-nozzles at C. It is thus utilized as a heat generator or fuel; whilst 
any nitrogen contained in the material is volatilized as ammonia, and is 
condensed with the excess of water vapour in the same apparatus as the 
condensable hydrocarbons. 


OxsTarntnc SULPHUR FROM SULPHURETTED HyproGen.—Claus, C. F., of 
Mark Lane, London. No. 5950; Dec. 31, 1883. 

To obtain free sulphur from sulphuretted hydrogen by this invention 
(the sulphuretted hydrogen being either pure or diluted by other gases) 
the patentee proposes to add to the sulphuretted hydrogen, or the mixture 
of sulphuretted hydrogen and other gases, such a quantity of air that there 
shall then be present with the resulting mixture of gases either a little 
more or a little less free oxygen than the quantity necessary to form water 
with the hydrogen of the sulphuretted hydrogen contained therein. He 
then passes the resulting mixture of gases through some solid material 
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maintained at a suitable temperature, as hereinafter explained. The 
result is that the greater portion of the sulphur of the sulphuretted hydro- 
gen is set free in passing through the bed; the remainder being either 
burnt into sulphurous acid gas and vapour of water, or passing off as 
tundecomposed sulphuretted hydrogen. He then collects the sulphur 
which has been set free, and either allows to pass into the atmosphere the 
gases emitted from the bed, and which contain a small quantity of either 
sulphurous acid gas or sulphuretted hydrogen gas, as the case may be, or 
he treats these gases for the absorption of the small proportion of sul- 
phurous acid or sulphuretted hydrogen contained in them. 

The layer of solid material employed must be contained in a vessel or 
kiln completely closed, except that it communicates with a pipe or pipes 
by means of which the mixture of gases containing sulphuretted hydro- 
gen and free oxygen may be fed into it, and also with a pipe or pipes for 
conveying away the mixture of gases and vapours passing off from it. 
The kiln may be an iron box lined with brick or fire-clay, or merely a 
brick chamber not externally clothed with iron; and it should preferably 
be furnished with either a false bottom arages with holes, or with a grid 
or other equivalent appliance, upon which the layer of solid material 
should be spread ; aan the mixture of gases containing sulphuretted 
hydrogen and the free oxygen necessary to burn the hydrogen of the 
sulphuretted hydrogen may be fed into the kiln either below this false 
bottom or above it. The mixture of gases and vapours (resulting from 
the reaction which takes place in the interstices of the material of which 
the bed contained in the kiln is composed) passes out of the kiln in the 
opposite direction. 

he solid material contained in the kiln may consist of oxide of iron or 
other metallic oxide, or of other not readily fusible solid substance. The 
more porous the material of which the bed is formed, the better ; and the 
smaller the fragments of which it is composed, also the better—provided 
only that the fragments be not too small to permit of the mixture of gases 
passing sufficiently freely through the bed of them. In his experimental 
operations the patentee says he has obtained good results when using the 
material in powder; and also when employing it in lumps or fragments of 
very different sizes. The depth of bed employed has varied from a few 
inches to several feet ; and in practice it may vary according to the state 
of division of the material of which the bed is composed, and also 
according to the rate at which the mixture of gases is fed into the kiln 
containing it. Except in the case which will be mentioned below, the bed 
must always be heated up before the mixture of gases is first admitted into 
the kiln ; but the heat of the reaction taking place in the interstices between 
the fragments of which the bed is composed will afterwards maintain its 
temperature sufficiently, if the operation be conducted continuously, if the 
mixture of gases upon which it is performed be not too poor in sulphuretted 
hydrogen and free oxygen, and if the rate at which the mixture of gases is 
fed into the kiln be not too slow. In other cases it will be necessary to 
supplement the heat of the reaction by heat from some other source. 

Among the substances of which the bed may be formed, the inventor 
indicates, as perhaps the cheapest and most convenient, fragments of 
brick, oxide of iron, oxide of manganese, asbestos (coated or impregnated 
or not with a metal, an oxide, or a salt), alumina, oxide of zinc, carbonate 
of zinc, lime, and calcium carbonate. 

When the bed contained in the kiln is composed either wholly or in part 
of hydrated oxide of iron, hydrated oxide of manganese, or analogous sub- 
stance, it need not be heated up before commencing to pass into the kiln 
the mixture of gases containing sulphuretted hydrogen and free oxygen. 
Such hydrated oxides can start the required reaction at ordinary tempera- 
tures; and though the heat developed by the reaction soon renders the 
oxides anhydrous, or nearly so, it at the same time heats the bed to such 
temperature that, if the conditions otherwise be as above indicated, it can 
henceforth maintain the reactions, notwithstanding that the oxides have 
become completely dehydrated. 


VALVES FOR REGULATING THE FLow oF Gas IN MAINS AND OTHER PASSAGES. 
—Donkin, E. B., of Bermondsey. No. 7057; April 30, 1884. 
Concerning this invention the patentee says: The gas-valves at present 
in common use for regulating the flow of gas in mains usually consist of a 
sliding door moved along a face so as to cover or uncover a mouth by which 
the gas passes. As now constructed, these sliding doors are held up to the 
face by a blade spring, attached by its centre to the sliding door, and 
ressing by its ends against guide surfaces within the valve-case. The 
| vee receives its movement from a rack formed upon its back; and with 
this rack, a pinion engages. In some cases a screw is employed to give 
motion to the sliding door; and other means are also employed. The pro- 
posal in this invention is to dispense altogether with the blade spring, and 
to form cavities in the back of the sliding door, one on either side of it. 
In each of these cavities a volute or spiral spring is lodged, and over this 
spring is placed a cap held by the spring in contact with the guide surface 
provided within the valve-case. Its reaction keeps the door to its face. 
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Fig. 1 is an elevation showing a portion of the valve-case with the 
sliding door arranged in accordance with this invention; fig. 2 a vertical 
section; and fig. 3 a horizontal section. A A! is the case; and B the 
door. 
mouth in the valve-case, and prevents the passage of gas. B! is the rack 
formed upon the back of the valve. B? are the two chambers or cavities, 
one on either side of the sliding door, in which the spiral springs C are 
contained. Fig. 4 shows (to a large scale) a portion of the sliding door, and 


In the position in which the parts are shown the door closes the | 


also of the case, Fig. 5 is a horizontal section of the sliding door, together | 


with parts A and A! of the valve-case. The spring C is shown withiy 
the chamber B?, and over it the cap D. This figure also shows the guide 
faces upon which the caps D rest. These faces form abutments for the 
springs C, against which they react whilst they press the outer edges of 
the sliding door at two opposite points against the face formed around the 
mouth by which (when the mouth is uncovered) the gas issues. 


APPLICATIONS FOR LETTERS PATENT, 

10,771.—Prxrs.ezs, D. B., Bonnington, “ Improvements in gas governors,” 
July 30. 
; 10,772. F Losky, R., Sagan, Germany, “ Improvements in gas-burners,” 

uly 30. 

10,790.—DempsTeER, J., Newton Heath, “Improvements in connection 
with apparatus for extracting tar and ammonia from the gases of blast 
furnaces.” July 31. 

10,827.—AnmstRoNG, H., Manchester Street, Gray’s Inn Road, London, 
“Improvements in safety lamps.” July 31. 








Hegal Intelligence. 


BEACONSFIELD PETTY SESSIONS.—Monpay, Juxy 21. 
(Before Mr. J. Dickinson, Q.C.. and Col. WILLEs.) 
CHARGE OF PUMPING GAS-WORKS REFUSE INTO THE THAMES, 

John Webb and Edward Higgs were to-day summoned by the Thames 
Conservancy Board for having, on the 12th of June last, in the parish of 
Taplow, near the gas-works, caused gas refuse to pass into the river, con- 
trary to the statutes. 

Mr. GEoRGE PayNnE appeared on {behalf of the Thames Conservators; 
Mr. G. Anstey W11p for the defence. 

Mr. Payne, in opening the case, detailed the circumstances ; stating that 
the complaint was that on the 12th of June last gas tar or liquor was 
pumped out of the barge Hope into the Thames. It was very offensive, 
and inhabitants of the neighbourhood wrote to the Conservators about it. 
He visited the place, and saw the Manager of the gas-works, who told him 
that the barge had taken in water, and that the lower part of the vessel, 
where the men had been sleeping, was covered with water, which the men 
had to pump out. In the course of their pumping they found a thicker 
liquid than water coming from the pipe; but they continued to pump for 
a quarter-of-an-hour. Two gentlemen called to them to stop, but they 
afterwards resumed. The gentlemen subsequently went up to the barge, 
but as they neared it the men went away. He (Mr. Payne) thought this 
was proof that the men knew they were doing wrong. The offensive 
matter was very considerable; and they knew the injurious effects it had 
on fish—it was very destructive. The barge in question was a large one, 
and was under the wall of the gas-works, from which place it was shifted 
12 or 14 feet into the stream. 

Mr. WILD said that the barge had been two months previously with a 
full load to Silvertown. On seeing the low state of the river the men only 
half loaded the vessel on this occasion; and on the Wednesday following 
they moved it about half a length, when it stranded and they left it. On 
returning on the night of the 12th of June they found about 6 inches of 
water in the vessel; and they therefore set to work and endeavoured to 
get it out. After some time the pump began to work stiff, when they 
immediately stopped. The pump had nothing to do with the tanks; and 
therefore they were perfectly right in pumping until they found the tar 
coming out. They did not have any idea when they were pumping thatit 
would come out. 

Edward Higgs said that he was on the barge in question on the 10th of 
June. The vessel was a little more than half loaded, and he moved it 12 
yards, when it stranded. When he went on board on the night of the 12th 
there was about 6 inches of water in it. They put the pumps into opera- 
tion, and when they found the tar coming out they stopped, and did not 
go on afterwards. No one came to them. The pumps had no com- 
munication with the tanks; and the barge was dry until it stranded. 

Cross-examined, witness said it was about 11 o’clock when they began 
to pump on the night in question. He did not hear the gentlemen call 
to them from the bank to stop pumping. The depth of water when 
they were loaded was about 8ft. 8in., and the barge elevated about 
2ft.6in. He did not know how much the tanks held; but they had about 
2 ft. 8in. of gas tar in them. 

Edward Andrews, a fisherman residing at Taplow, said he lived close 
to where the barge lay. He heard some one pumping on board the Hope 
on the night on question, at half-past 10. The barge lay in the backwater 
behind the island, near Maidenhead bridge; and he heard the two gentle- 
men mentioned call to the men to stop pumping, which they did for a few 
minutes. He was about 50 or 60 yards from them. The pumping was 
afterwards continued. He went with the gentlemen to the vessel; but 
= arriving there, saw no one on board. He did not hear pumping after 
that. 

In answer to the CHarRMAN, witness said that after the gentlemen 
called out for the men to stop they went away, and about 10 minutes after- 
wards they came to him, and wanted a punt to go up to the barge with. 

Joseph Brooks, a boatman, was next called, and said that he was on 
duty on the night of the 12th of June. He saw the tar coming from the 
direction of the barge just before 10 o’clock. The pumping continued til 
half-past 10, when he went away. . 

The Cuargman said the Bench were of opinion that the pumping Was 
originally perfectly innocent. After a time the men discovered a mixture 
of gas tar going into the river, and the question was did they go on after 
they were called tostop? The two gentlemen referred to were not present; 
and therefore the accused had not the advantage of cross-examining them. 
Under the circumstances, the Bench would give defendants the benefit 
of the doubt. 

The case was then dismissed. 














Ir has been announced by the Crystal Palace Company that the presenta 
tion of awards, by the Duke of Buckingham and Chandos, to the exhibi- 
tors at last year’s International Electric and Gas Exhibition will take place 
at the Crystal Palace on Thursday next, at five o’clock. 


Tue Hury reservoir of the Stockton and Middlesbrough Corporations 
Water Undertaking will be formally commenced on Thursday week, the 
14th inst. The Mayor of Middlesbrough—Alderman T, Hugh Bell, the 
Chairman of the Water Board—has invited a large party of gentlemen 
be his guests for the occasion. 


Tue quantity of gas sold last year by the Madrid Gas Company Wa 
14,874,724 cubic metres, yielding a revenue of £222,745. The correspond: 
ing sales in 1882 amounted to 13,646,575 cubic metres, yielding a revenu? 
of £210,414. The net profit realized in 1883 was £61,861, as compared with 
£60,090 in 1882, 
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Parliamentary Intelligence. 


PRIVATE BILLS (SESSION 1884) RELATING TO GAS, WATER, Erc.—Procress mape To Saturpay, Ave. 2. 





















































































































































































































































































Title of Bill Petition for Bill Bill Read Bill Read Bill | Bill Read Bill Received 
F Presented. the First Time. | a Second Time, Reported. the Third Time. | Royal Assent. 
percarn and Newbridge Gas and) Lords . . | Commons Bill April 22 May 1 June 26 July 1 
water fe a ee a ee on, ce ‘| Commons. Feb. 8 Feb. 11 Feb. 25 March 31 ‘Apu 21 } July 14 
Belfast Improvement . - Lords . Feb. 12 Feb. 12 Feb. 18 April 29 May 2 ee 
a ‘ Commons. Lords Bill May 5 May 14 June 10 June 26 os 
Belfast Water . . Lords . Feb. 12 Feb. 12 Feb. 18 May 9 May 15 - 
a oe - Commons. Lords Bill May 19 June 5 July 4 July 23 bo 
Bexhill Water and Gas - Lords . meee 
a ” - + + « Commons. Feb. 18 Feb. 19 Feb. 25 Preamble not proved. 
Birkenhead Corporation . « « Sords:. Commons Bill April 22 May 1 May 9 May 13 ) 
a fj f June 23 
is Ss - « + + Commons. Feb. 8 Feb. 11 Feb. 18 April 1 April 21 j 
Bute Docks (Cardiff) Water Supply Lords . . 
a e«t«-~. » ees Feb. 11 Feb. 13 Feb. 21 Bill withdrawn. —_ 
Cardiff Corporation . . . . + Lords. Commons Bill June 19 June 20 July 17 July 22 - 
a + « «+ « «+ Commons. Feb. Feb. 11 Feb. 19 June 10 June 19 es 
Colwyn and Colwyn Bay Gas . . —_ . Feb. 12 Feb. 12 Feb. 19 Bill withdrawn. —. 
ve at . + Commons. 
Coventry Corporation (Gas re Lords . . | Commons Bill June 9 June 19 June 24 June 27 } July 14 
chase). - + + + « « «+ +) Commons. April 28 May 1 May 7 May 21 June 5 | ~~ 
Croydon Corporation. . . . . Lords . Commons Bill May 16 May 26 June 26 July 4 l July 14 
ms + « + « « Commons. Feb. 8 Feb. 11 Feb. 19 May 1 May 15 | ee 
Dewsbury Improvement . - Lords . Commons Bill June 13 June 19 July 7 July 10 | } July 29 
“ee - Commons. Feb. Feb. 11 Feb. 19 May 26 | June 10 wy 
Dunblane Water . . Lords . | 
“ ee ae Commons. Feb. 8 Feb. 11 Feb. 18 Bill withdrawn. | ——. 
Herts and Middlesex Water . Lords . | —- 
se - - «+ + Commons. Feb. 8 Feb. 11 Feb. 18 Preamble | not proved. | 
Imperial Continental Gas Associa-) Lords . . Feb, 12 Feb, 12 Feb. 21 April 28 May 1 1) June 93 
Ss 6 we ee Sw ee 0 ERs Lords Bill May 2 May 12 May 21 May 26 | } uae 
King’s Norton Gas (Purchase) . . Lords . Feb. 12 Feb. 12 Feb. 18 March13 | March 18 
” - - » Commons. Lords Bill March 25 April 7 Bill withdrawn. | 
Kingston - upon - Hull ons Lords . Commons Bill March 28 April 21 May 2 May 16 } J 23 
Water, &c. . . +. « « « +) Commons. Feb. 11 Feb. 12 Feb. 18 March 12 March 27 | =e 
Leeds Corporation . Lords . Feb. 12 Feb. 12 Feb. 18 Bill withdrawn. | | 
" . * Commons. 
Leicester Corporation. Lords . Commons Bill April 24 May 2 . May 5 May 9 i) May 19 
% Pecan Commons. Feb. Feb. 11 Feb. 19 April 3 | April 22 j ay 
Llandrindod Wells Water - Lords . Feb. 12 Feb. 12 Feb. 18 March 20 | March 25 bee 
a ‘ie - Commons. Lords Bill March 27 May 13 July 2 July 81 on 
Lianfairfechan Water. . Lords . Feb. 15 Feb. 15 Feb. 29 March 24 {| March 28 . July 14 
ms <a ae Commons . Lords Bill April 1 April 28 June 25 | Julys i; =, 
Llanfrechfa Upper Local Board Lords . . Feb. 12 Feb. 12 Feb. 18 March 21 March 25 | July 14 
a = as Commons. Lords Bill March 27 April 7 June 25 | July 10 } uly 
Metropolis Water . Lords . 
- s+« « « « « GORE. Feb. 8 Feb. 11 
Northampton Water. . . . . Lords . Feb. 12 Feb, 12 Feb. 25 June 16 June 19 July 29 
i 3 6 +. 2 ae. Lords Bill June 24 July 7 July 17 | July 25 } “ 
Plympton and District Water . . Lords . Commons Bill April 4 May 2 May 16 May 20 | J 93 
A ” a - Commons. Feb. Feb. 11 Feb. 18 March19 | April 3 } une 
Rickmansworth Water . . - Lords . Commons Bill March 24 April 1 April 3 | April 21 May 19 
« A = Commons . Feb. Feb. 11 Feb. 18 March13 | March21 | } ay 
Rochdale Corporation Lords . Commons Bill April 1 April 24 June 20 June 27 } July 14 
” ” Commons. Feb. Feb. 11 Feb. 18 March 20 March 81 wy 
Sandbach Gas . . . Lords . Feb. 14 Feb. 14 Feb. 25 March 28 April 4 
” a ee Commons. Lords Bill April 4 May 5 June 18 June 23 “ 
South Stockton Local Board Lords . Feb. 12 Feb. 12 Feb. 18 March 24 March 28 . July 29 
rs es : Commons. Lords Bill April 1 April 21 June 30 July 17 | es 4 
Southwark and Vauxhall Water Lords . Commons Bill May 23 June 13 July 14 July 18 } July 29 
” Commons . eb. Feb. 11 Feb. 25 May 9 May 22 uly 
Stalybridge Gas Lords . Commons Bill April 25 May 19 June 16 June 20 +“ 
” 6 ey oe. Feb. 8 Feb. 11 Feb. 20 March 31 April 24 one 
Stockton and Middlesbrough: Oe) oe - Feb. 12 Feb. 12 Feb. 18 May 23 May 27 =|} July 29 
porations Water . . . . .j) Commons. Lords Bill May 27 June 16 July 15 July 24 } y 
Swanage Water . Lords . Feb. 14 Feb. 14 Feb. 18 May 2 May 6 | guly 14 
- fa els Commons. Lords Bill May 8 May 19 June 18 June 30 y 
Swansea Corporation Water Lords . Feb. 12 Feb. 12 Feb. 18 April 3 May 2 } July 29 
he - Commons. Lords Bill May 6 May 19 July 2 July 17 y 
Tendring Hundred Water Lords . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 om 
a) ” - «+ « Commons. Lords Bill May 27 July 15 July 24 - ee 
Torpoint and District Water . . Lords . Feb. 12 Feb. 12 Feb. 26 Preamble not proved. —-- 
” ” Commons. 
Walker and Wallsend Gas . Lords . Feb. 15 Feb. 15 Feb. 22 March 27 April 1 } June-23 
” ” - Commons. Lords Bill April 7 April 28 May 7 May 19 
West Cheshire Water. . - Lords . Feb. 15 Feb, 15 Feb. 22 March 14 March 27 } June 23 
” a ae Commons. Lords Bill March 28 April 21 May 7 May 16 
West Gloucestershire Water Lords . Feb. 12 Feb. 12 Feb. 18 March 25 April 3 ee 
. ” ” - » Commons. Lords Bill April 4 June 5 July 26 - és 
Windsor Corporation ‘= © Feb. 12 Feb. 12 Feb. 18 March 31 April 4 } June 28 
” ” ° - Commons. Lords Bill April 7 April 29 May 21 June 9 
Woolwich Equitable Gas - Lords . . | Commons Bill June 19 June 20 June 27 July 3 } July 14 
” ” nag Commons. Feb. 8 Feb. 11 Feb. 20 June 11 June 19 y 
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THE GASLIGHT AND COKE COMPANY. 

REPORT OF THE DIRECTORS. 
The Half-Yearly Ordinary General Meeting of this Company will be held 
on Friday next, at the Chief Office, Horseferry Road, Westminster, when 
the following ro aed of the Directors, together with the usual accounts, 


The Directors herewith submit to the proprietors the accounts of their 
Working for the half year which has just closed. 
Although the anthracene market remains in a state of stagnation, and 
the sulphate market has exhibited very little improvement during the 
past six months, the Directors are able to report that the re-modelling of 
their products branch at Beckton has already resulted in some of the 
tdvantages which they anticipated. The extension and improvement of 
the plant have led to a reduction in the cost of manufacture; but a revival 
im trade generally must take place to develop in a greater degree the 
Fis department. 

Wo large gasholders are now in course of construction on the Company's 
at Westminster, formerly occupied as a carbonizing station. They are 


required to meet the steady progress in the consumption of gas for illumi- 
nating and other purposes; and they will, when completed, afford the means 
of greater economy in distribution. 

Some dissatisfaction has recently been locally manifested at an increase 
in the amount of consumers’ accounts. The complaints have been found 
to proceed almost without —— from those portions of the Company’s 
district in which the stringent legislative enactments affecting distribution 
by the Company have but lately been brought into operation. Explana- 
tion has served to convince most of the complainants that the Acts under 
which the Company’s duties are performed have been passed by Parlia- 
ment at the instance of the Corporation of the City of London and of the 
Metropolitan Board of Works, as representing the public; and that the 
Company has no option but to comply with the law. 

The Company’s requirements of coal were some time since fully provided 
for up to the middle of the year 1885; but a temporary depression in the 
coal trade has afforded the Directors a favourable opportunity of extending 
their contracts to Midsummer, 1886, as well as for almost the whole of the 
supply for the year following. 

The difference in the cost of gas manufacture in favour of the Beckton 
station, as compared with the other stations’ of the Company, recently 
suggested the expediency of reduction of manufacture, during the summer 
months, at those stations, and the transference of a portion of it to 
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Beckton, where coal is deliverable at its cheapest rate ; and, the experiment 
having been successful, the Directors have extended, with beneficial results, 
the operation of this system. 

The Directors desire to call attention to the difficulties under which they 
have long laboured through the increasing use, by parish authorities, of 
steam-rollers of excessive weight, which have in many places fractured 
their mains laid in the public thoroughfares. To minimize this danger 
the Directors proceeded, wherever practicable, to lay their new mains in 
the footpaths instead of in the carriage-ways. This alternative being, 
however, objected to by the Vestry of Kensington, who meanwhile con- 
tinued to use steam-rollers in the roadways, it became necessary to resort 
to the Courts of Law for protection. The judgment of the Court of 
Queen’s Bench has been against the Parish of Kensington, and in favour 
of the Company, on every point of issue. Notice of appeal against this 
decision having been given a the Vestry, the Directors intend to carry to 
the Highest Tribunal any question of a reversal of a judgment so largely 
affecting the best interests of the proprietors of every Gas and Water 
Company in the Kingdom. The ruling in the Kensington case has been 
acquiesced in by the authorities of other parishes, who have admitted their 
obligation, and paid the amounts claimed for damage caused by their steam- 
rollers to the property of the Company. 

The financial result of the half-year’s working, notwithstanding a reduc- 
tion in the price of gas, commencing on the Ist of January last, is of a 
satisfactory nature. The Directors, after providing for all fixed charges, 
recommend a dividend on the ordinary stock at the rate of 12 per cent. per 
annum, which will enable them to carry forward to the credit of the next 
half-year’s account the sum of £188,929 2s. 1d. 

The Directors in their last half-yearly report alluded to certain contem- 
plated reforms in the internal administration of the Company, to which 
they have since addressed themselves. Surprise was some time since 
expressed in official quarters at “the absence among the Company’s 
existing Engineers of any well-qualified technical head ;” and “that a 
Gas-Company supplying more than half of London has not some eminent, 
—— and active Head Engineer to direct and control their scientific 
and manufacturing arrangements—Mr. Evans no longer occupying this 
position.” The Directors, at that time, replied that “it is possible that, 
from the great and increasing magnitude of the Company’s operations, 
the appointment of an Engineer-in-Chief may “one day become matter 
of expediency.” In their opinion the time has arrived when, in dealing 
with their eleven manufacturing stations and their large and growing 
districts of supply, they should take measures for the unification of 
management, and for the consolidation of the various, and sometimes dis- 
cordant elements found to exist in the separate administration of the 
eight Companies which, since the year 1870, have been absorbed into, and 
form The Gaslight and Coke Company. To reconcile differences in con- 
struction of works, in manufacture of gas, and in its distribution, with the 
conditions imposed by the legislation which now governs the undertaking, 
and to promote harmonious working and the judicious and profitable 
employment of the entire resources of the Company, the Directors have 
considered it expedient to revert to the system which they themselves 
formerly pursued, which they found in operation in the late Imperial Gas 
Company at the time of amalgamation, and which, so far as they are 
aware, obtains in all other Companies having more than one source of 
supply. Under this system the Directors will centralize the responsibility 
for both their engineering and outdoor departments; placing it, in each 
instance, in the hands of an individual officer, to whom they may look for 
the organization of a uniform system, and the maintenance of watchful- 
ness over the undertaking as a whole. With this object they have 
modified, and to some extent re-cast, the two departments in question. In 
the adoption of a course which, it was foreseen, would, of necessity, 
involve important changes, the Directors determined that no officer should 
be compulsorily removed, nor his emoluments be reduced. The changes 
which have been made have admitted of the retirement of three Resident 
Engineers and the Chief Inspector—all of whose services could be dis- 
pensed with, and who have evinced their satisfaction and their grateful 
acceptancé of the terms of retirement which have been offered to them. 
The Directors have, in furtherance of their policy, created two principal 
offices—viz., that of a ‘‘ Constructing and Carbonizing Engineer-in-Chief,” 
and that of a “ Distributing Engineer,’ to which they have appointed 
gentlemen who, in their separate capacities, possess the highest and the 
largest experience. The Directors are happy to add that the alteration 
thus made has been attended with an increase in efficiency, and will 
enable them, by the superior control which it affords, to check unnecessary 
expenditure on capital account. 





OPENING OF PUBLIC BATHS IN CARLISLE. 
ANOTHER Way or Disposine or Gas Prorits, 

Last Thursday the Carlisle Public Baths, which have just been com- 
pleted, at a cost of about £6000, out of the profits of the Corporation gas 
undertaking, were opened by the Mayor (Mr. F. P. Dixon) with full civic 
ceremonial, in the presence of a large assembly. The buildings were 
erected from the plans, and under the personal superintendence of the Gas 
Engineer to the Corporation (Mr. Joseph Hepworth, Assoc. M. Inst. C.E.), 
who, while studiously avoiding all superfluous ornament, has produced a 
structure which is eminently suited for its purpose, and at a moderate 
— has provided Carlisle with what has long been felt to be a public 
need. 

The ceremony took place shortly after three o’clock; when, the interior 
arrangements having been inspected by the Company, the Chairman of 
the Gas and Water Committee (Mr. R. Forster) opened the proceedings 
J —s upon Mr. Hepworth to give some particulars in regard to the 

aths. 


Mr. Hepwortn said the foundation stone was laid on the 4th of Sep- 
tember last year by the then Mayor (Mr. Ferguson). The largest bath 
(the men’s second-class plunge bath) was 65 feet long by 30 feet wide; and 
at the shallow end was 3 ft. 6in. to the water-line, falling to 6 ft. 6in. at 
the deep end. It was capable of holding 60,000 gallons; and provision 
was made for supplying a constant stream of — water at an equal tem- 
perature. There was a first-class swimming bath, 60 feet by 80 feet, for 
gentlemen, and one 29 feet by 16 feet for ladies; also private baths for 
both ladies and gentlemen. In the basement were the laundry and drying- 
rooms. Having given other details in regard to the various arrangements 
of the building, he concluded by complimenting the contractors on tho 
manner in which they had carried out their work. 

The Mayor then formally declared the baths open. In doing so he 
referred to the fact that they had been erected by the Gas Committee out 
of the profits derived from the gas-works, which were acquired by the 
Corporation some 35 years ago. Had it not been for the foresight dis- 
played by those who originally projected the purchase, as well as for the 
admirable manner in which the undertaking had since been carried on, 
the Corporation would not, he said, have been in a position to provide 
baths or anything else out of the profits. He believed the Gas Committee 
had three special objects in view—first, to reduce the price of gas; 
secondly, to pay off, as far as possible, the capital invested in the works; 





and, thirdly, from time to time to add a sum of money to the city fund, 
to be expended, for the good of the citizens of Carlisle, in public improve. 
ments. When it was remembered that the price of gas, at the time the 
works were purchased, was 8s. per 1000 cubic feet, and was now only 
Qs. 6d., or nearly one-fourth less, and when he mentioned the fact that the 
value of the works was at the present time set down at £100,000, that there 
remained a debt of only £10,000 upon them, and that something like 
£25,000 had been paid into the city fund for public improvements, he 
thought all would agree with him that the three objects he had referred 
to had been fairly accomplished. With regard to the baths themselves, 
the Corporation were determined to make them popular by every means 
in their power. : 

The Bishop of Caruisxe, in expressing the great pleasure he felt at being 
present on the occasion, and at taking part in anything which tended to 
the benefit of the inhabitants of the city, said: he understood that the 
baths just opened to the public had been erected out of the profits made 
by the sale of gas; and they had had a kind of intimation from the 
Mayor that in future they might expect’even greater works to come from 
the same source. A few years ago Lord Sherbrook rather immortalized 
himself by the invention of a short Latin inscription to put on lucifer 
matches, upon which he intended to levy a small tax. The inscription was 
“ Ex luce adie,” which, for the benefit of the ladies present, he would 
translate thus: “Out of light you might get a little profit.” The word 
lucellum scarcely applied’ to Carlisle, where uncommonly good business 
had been made out of light; and it spoke well for the commercial qualities 
of the gentlemen who had the conduct of the gas-works that they had been 
able to reduce the price of gas without, he hoped, at the same time reducing 
its quality. He had heard with exceeding interest the hint given by the 
Mayor as to the prospects of the future; because in Carlisle they were a 
little behind in the matter of public buildings. He hoped, after the spirit 
manifested in regard to the institution just opened, and with the grand 
prospect of increased profits from the supply of gas, some effort would be 
made to bring Carlisle up to the level of other cities in respect to public 
buildings. ; 

A vote of thanks having been accorded to the Mayor for performing the 
opening ceremony, 

Mr. CREIGHTON proposed a similar vote to Mr. Hepworth, whose name 
would, he said, be honourably remembered as long as Carlisle existed. 

Mr. Hepworrs, in acknowledging the compliment, remarked that there 
was no disguising the fact that the undertaking had involved an immense 
amount of work; but so long as the results were satisfactory he was per- 
fectly content. ° 

The formal portion of the proceedings then closed. 





MANCHESTER CORPORATION GAS SUPPLY. 
Tue ComMITTEE’s REPORT FOR THE Nine Montus To Marci 81, 

We have been favoured by Mr. Charles Nickson, the Superintendent of 
the Gas Department of the Manchester Corporation, with a copy of the 
report of the Gas Committee for the nine months ending March 31, together 
with the accounts for the same period: The report is given below, and 
an abstract of the accounts (as in former years) will appear next week. 

ComMiTTEE’s REPORT. 

Your Committee present a statement of their accounts, which (at the 
request of the Local Government Board) have been this year made up to 
the 31st of March, and not (as heretofore) to the 24th of June. 

It is impossible to institute reliable comparisons between the accounts 
now presented for nine ménths and those issued for the previous twelve 
months; but the Committee beg to submit'the following particulars :— 

Quantity of gas transmitted from the works, 2,273,814,000 cubic feet; 
being an increase of 4°76 per cent. as compared with the correspond- 
ing period of last year. 

Quantity of gas measured and accounted for, 2,040,086,300 cubic feet. 

Loss, due to leakage and condensation, 10°28 per ¢ent. (This would not 
have been so large if the whole of the summer months had been 
included ; as the maximum of leakage occurs during the winter 
quarters.) 

Quantity of coal and cannel carbonized, 228,582 tons. 

Average production of gas per ton of coal and cannel carbonized, 9940 
cubic feet. os ‘ 

The revenue of the Committee has been seriously affected by the redue- 
tion in the value of the bye-products, especially ammoniacal liquor ; but the 
amount received for gas rentals shows an inicréase of £11,958 2s. 5d. on the 
corresponding period of last year. The accounts show the bad debts to be 
0°08 per cent. upon the total revenue, against 0°1 per cent. last year. 

The Committee are giving earnest attention to the completion of a 
portion of the Bradford Road works, and hope to commence manufacturing 
gas there during (or before) the ensuing November. They have also under 
consideration the best means of promoting the use of gas cooking-stoves 
and other appliances, which they hope will result in an increased con- 
sumption of gas in the daytime and during the summer months, anda 
consequent accession of revenue from existing plant and capital already 


inva 8 1984 (Signed) JosEPH Lamp, Chairman. 
; Anatyst’s Report. July 2, 1864. 


To the Chairman of the Manchester Gas Committee. 

Srr,—I have to report to you that the average illuminating power of the 
Manchester gas during the past nine months has been equal to that of 
19°53 London standard candles. This is very slightly removed from the 
average of last year. The gas has been photometrically tested at Gaythor 
and Rochdale Road stations almost daily. The standard of comparison 
adopted has been the light of a London standard sperm candle burning at 
the rate of 120 grains per hour. With few exceptions the light has ranged 
from 18 to 21 candles. 

As a rule, the gas at both stations has been absolutely free from sul 
huretted hydrogen. The occasions have been very few on which the 
east trace of this impurity has been observed. ; 

The quantity of ammonia in the gas has been nominal, rarely exceeding 
01 or 0°2 grain of real ammonia in 100 cubic feet. 

Carbonic acid has averaged 2°9 cubic feet in 100 cubic feet of gas. 

The eee amount of the vapour of bisulphide of carbon has been less 
than that of last year, in the proportion of 36°5 grains to 39°46 grains of 
sulphur in 100 cubic feet of gas. . 

I anticipate a considerable reduction in the amount of the latter impurity 
during the ensuing year. (Signed) Sees Diet, 


Medical Officer of Health. 





THE PROPOSED PURCHASE OF THE KINGSTON GAS-WORKS 
BY THE HULL CORPORATION. ‘ 
™ ae aeeaing of the Lighting Committee of the Hull Corporation last 
ursday, 
The Cuarruan (Mr. Elam) drew attention to the desirability of purchss- 
ing the Kingston Gas Company’s undertaking; and asked for suggestions 
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Ps ps 
as to the best means of arriving at a satisfactory settlement of this long- 
delayed question. Beyond the fact, he said, that £4 interest per share had 
peen mentioned in casual conversation, they had no means of arriving at 
fair and equitable terms. 

Mr. G. Haxy pointed out that £4 per share interest was £2260 per 

num. 

"The Cnarrman: That wants capitalizing at 34 per cent. 

Alderman WITTY suggested that the Sub-Committee should meet and 
thoroughly thrash out the question. They could then bring a scheme 
pefore the General Committee for consideration and settlement. He 
believed that Mr. Rayment had worked out a scheme; and if they could 
meet and ask Mr. Rayment to propound his scheme, they might arrive at a 
satisfactory conclusion. 

After some discussion, it was resolved, on the motion of Mr. Wa.uIs, 
seconded by Alderman Wirty—* That this Committee being of opinion 
that it is desirable to purchase the Kingston Gas-Works, the Sub- 
Committee be requested to bring up a report as to what they consider 
would be a fair and equitable offer to make to the Kingston Gas Company.” 








PAISLEY CORPORATION GAS SUPPLY. 

As briefly announced in our “ Notes from Scotland” last week, the 
balance-sheet of the Paisley Gas Commissioners for the year ending May 
98 was under consideration at their meeting on Thursday, the 24th ult. 
—Provost CLARK in the chair. The gross revenue for the year amounted 
to £30,853 13s. 2d., and the gross expenditure to £23,873 18s. 8d.; leaving 
a balance of profit and loss of £6979 14s. 6d. Out of this balance the 
following sums had been provided:—To annuities on stock, less tax, 
£136219s. 4d.; to interest on mortgages, £1131 14s. 5d.; to interest on bank, 
and other interest, £120 18s. ld.; to sum equivalent to interest on 
redeemed annuities, less tax applied to sinking fund, £1143 14s.; to con- 
tingency fund, £500—being a total thus laid aside of £4259 5s. 10d., which 
left a net surplus on the year’s operations of £2720 8s. 8d. The balance 
from last year’s account was £17,648 2s. 6d., out of which £4863 3s. 4d. was 
paid to the Corporation for town improvements. The quantity of gas 
sold and accounted for during the year was 146,047,000 cubic feet ; while 
the loss from leakage and unaccounted-for gas amounted to 12°38 per 
cent. The greatest quantity of gas consumed in 24 hours was 1,040,000 
cubic feet. 

Mr. CocHRAN, in moving the adoption of the balance-sheet, remarked 
that the accounts had been considerably reduced this year as compared 
with last. The cost of some of the extensions at the gas-works had been 
defrayed out of revenue; but with this he could not agree, as he thought 
it should have been charged to the capital account. 

Bailie M‘Gown seconded the motion. 

Bailie WER moved, as an amendment, “ That, before closing the expendi- 

ture side of the revenue account, the sum of £3900 for depreciation on the 
works and plant (being 5 per cent. on £78,000, the capital at which they 
stand in our capital account) be added.” He said that, with other mem- 
bers, he had had a statement put into his hand, giving the cost of manage- 
ment of gas-works in eight of the principal towns in Scotland. He wished 
tc point out that in this statement, which had been prepared by the Gas 
Manager (Mr. G. R. Hislop), there was an inaccuracy. According to Mr. 
Hislop’s figures, the cost of management in Glasgow was £8537. Now, 
from a statement published by the Glasgow authorities, he (Mr. Weir) 
found that the cost of the management was only £7637—a difference of 
£900. So this disposed of the statement handed to them. With regard to 
his amendment, he remarked that if the proposition contained in his 
amendment were carried out, there would be a balance to go to 
the profit and loss account of about £600, instead of £2720. The 
principle for which he was contending—that of writing off something 
for depreciation—was in keeping with ordinary business practice. In 
seeking to take off 5 per cent. only, he considered he was dealing very 
liberally with the management, and stating a sum which was as small as 
could with safety be put down. He was aware that possibly objection 
would be urged against his proposal for two reasons—one being that if this 
was done there would be next to no surplus left for public improvements ; 
and the other, that by doing so it would necessitate the opening up of the 
capital account. He regretted as much as anyone the want of a large sur- 
plus; but if it was not earned at the gas-works it could not be made up in 
the balance-sheet. As to opening up the capital account, he thought this 
was the proper thing to do, as all extensions and additions ought to be 
charged to this account. But he did not propose that the capital account 
should be opened. Comparing their position in Paisley with that of the 
gas undertaking in Glasgow, he thought they had reason to be dissatisfied 
with the results of the year’s working. In Paisley they were very favour- 
ably situated for the manufacture of gas; being near the coal-fields of 
Lanarkshire and Ayrshire. They were not burdened with debt, and they 
had a large consumption. He wished the management were more deeply 
imbued with the necessities of the case; for he considered that some 
radical changes, chiefly in the manufacturing processes, would be required 
in order to bring about better results in the future. 
_ The Cuarnman explained that it was provided by Act of Parliament that 
in the event of there being any surplus, after paying all expenses, such 
surplus was to be devoted to annuities, interest on mortgages, &c. Of the 
£2700 realized from the past year’s operations, they could devote it as they 
deemed best. He thought he could safely say that the Gas Trust was in 
avery sound position, and he had no doubt whatever that it would be 
rapidly improved. But in considering this year’s balance-sheet, it should 
be remembered that, though the net profit this year was only £2700, they 
had deducted £600 as a claim against the police account for the lighting 
of lamps, and had also written off this year £200 doubtful accounts. 

Bailie M‘Gown said Bailie Weir had led off his remarks by a reference 
to the statement handed in by Mr. Hislop; and had disposed of this state- 
ment (at least to his own satisfaction) by finding that there was an error 
in it to the fextent of £900. Well, he (Bailie M‘Gown) had no hesitation 
in saying that he had more faith in Mr. Hislop’s figures than he had in 

ose of Bailie Weir. Bailie Weir insisted that they should lay aside a 
certain sum for the depreciation of their works, even after they had paid 
out a large sum to keep the works in their present condition. There- 
fore, if Bailie Weir wished to be sound on this oint, he should pro- 
pose that the same rule be adopted all round, ad include the plant of 

© water-works, for sluices and filters would go wrong as well as the 
Plant at the gas-works; but this did not suit those who found that they 
would thereby be required to pay much more for water than they now 

d. Bailie Weir had veel the hope that the management would be 
more deeply imbued with the necessities of the case. To whom did he 
oo refer? It might be to the Gas Committee; it might be to the 

anager of the gas-works. If to the Manager, then he wished to say that 

t. Hislop had enjoyed the confidence of the Corporation for at least 

years ; and so it was something remarkable that a comparatively young 
oe of the Council should now come forward and at once discover that 

t. Hislop had lost their confidence. To do so was not fair. It was not 
conduct that any one, more especially a young member, should exhibit 

ards a valued servant. 





Bailie Mackenzie agreed with Mr. Cochran that it would be well to open 
up the capital account. With regard to the amendment proposed by 
Bailie Weir, he thought it would be a businesslike proceeding to allow the 
5 per cent., as suggested, for depreciation. They were told at the beginning 
of the year that if they cupplied the public gratis with better burners, 
there would be a saving in leakage. And what was the result? Instead 
of the leakage having been reduced, it had been increased to the extent 
of something like £200 or £300. There were many other things which, to 
his mind, were not satisfactory, and therefore he supported the amend- 
ment. 

Mr. M‘Gee considered it was nonsense to talk about laying aside 5 per 
cent. for depreciation on the works and plant. No business man would, he 
said, make such a pee ag for if they laid aside 1 per cent., while keeping 
their works in good order, it was the utmost that was necessary. 

Mr. Wits thought that to support the amendment would be doing an 
unfair thing to the public of Paisley, because to lay aside 5 per cent. for 
depreciation and defray extensions out of the revenue would be imposing 
the burden on the present ratepayers, while those who came after them 
would have cheap gas-works and cheap gas. If anything could be done at 
all, he was in favour of seeing the gas reduced in price. 

After some further conversation, the motion was carried by 10 votes 
to 5. 


THE DUBLIN CORPORATION AND THE ALLIANCE GAS 
COMPANY. 

A Special Meeting of the Dublin Town Council was held yesterday 
week—the Lorp Mayor in the chair—to further consider the report of 
the Gas Sub-Committee which, as already reported in the JouRNaL (ante 
p. 166), was presented and partially discussed at the Council meeting on 
the 14th ult. It may be remembered that the report recommended that 
certain alterations should be made in the arrangements for testing the gas 
and meters, so that this work should be carried on as much as possible 
under public surveillance; and that the accounts of the Gas Company 
should be checked under the direction of the City Accountant. 

Alderman Harris, resuming the discussion, said he thought the report 
of the Sub-Committee should be upheld. It was not intended to anim- 
advert upon the officers of the Corporation ; but he felt they ought to have 
some independent department to carry on transactions between the Gas 
Company and the citizens of Dublin. It was certainly rather a weak point 
in the organization that one so closely connected with the Gas Company 
as Mr. Connolly was, should be placed to look after the interests of the 
citizens. While he should vote against anything that would be at all like 
a reflection on Mr. Cotton, and while he was quite prepared to vote in 
favour of any investigation, he thought there would be no harm in 
adopting the report. He thought they ought to make it as far as possible 
a thorough-going department in which the citizens of Dublin could have 
full reliance, not as it was at present constituted—almost the weakest spot 
in the Corporation. 

Mr. Douerty said, examining the recommendations of the Sub-Com- 
mittee, the first thing that presented itself to his mind was what were the 
discussions referred to as “ future discussions between the public, as repre- 
sented by the Corporation, and the Gas Company,” to be about? and by 
whom, on behalf of the Corporation, were they to be sustained? Had 
they in their employment at present a person of as great ability as the Gas 
Company ? The Sub-Committee said they were satisfied that Mr. Connolly 
discharged his duties to the best of his ability ; but they did not conceive 
that he had risen to the required standard of a public advocate. When 
the Sub-Committee acknowledged that Mr. Connolly had fulfilled his duties 
to the best of his ability, they acquitted him, for no man could do more, 
If Mr. Connolly was to be a public advocate, the Sub-Committee when 
appointing him should have said, “ Your position is to be an inspector of 
gas-meters, gas, and lighting, and you are also to be a public advocate.” 
He contended the public had been properly served in this matter, and a 
public servant improperly attacked. If there was any fault on Mr. Con- 
nolly’s part, it was an error of judgment; and even of the error of 
judgment the Sub-Committee acquitted him, and said he carried out all 
his duties to the best of his ability. Another point was gas testing. He 
quite agreed that, if allowable under the Acts of Parliament, the testing 
should be carried on under public surveillance; but if it had not been so 
carried on hitherto, this was not the fault of Mr. Connolly. The Sub- 
Committee did not say that there had been any cases brought before them 
where a citizen’s meter had been put aside. Then if no citizen’s meter had 
been set aside, the Sub-Committee had no proof that there were any 
existing defective meters brought by the public before the gas examiners. 
The return of the number of meters examined ought to be exhibited 
there, he thought, week after week, for the information of the public. 
The recommendations of the Sub-Committee as to metered lamps was a 
step in the right direction. He gave the Sub-Committee credit ce what 
they had done ; but no impartial reader of the report and Mr. Connolly's 
reply would come to the conclusion that Mr. Connolly was wrong, and that 
all that was stated by the Sub-Committee was right. It appeared to him 
that the yropet course for the Council to pursve would be to refer all 
matters of difficulty to a technical engineer. 

The further consideration of the subject was again adjourned. 


Mr. DennEny gave notice of the following motion :—‘ That, inasmuch 
as the Alliance Gas Company have no legal monopoly for the manufacture 
of gas for the lighting of the borough of Dublin as against this Corpora- 
tion, and as the entire cost of gas-works to supply the city with gas, 
including the distributory system, would not much exceed £250,000, this 
most important subject be referred to a Committee of the whole house, to 
inquire into the entire question of the lighting of Dublin, the legal powers 
with reference thereto conferred by legislation on the Corporation and the 
Gas Company respectively, as well as to the advisability of the Corpora- 
tion, if they have the power to do so, erecting gas-works for themselves.” 





DEATH OF MR. CHARLES MANBY. 

The death is announced, as having taken place last Thursday, of Mr. 
Charles Manby, F.R.S., M.Inst.C.E., for 45 years identified with the 
Institution of Civil Engineers—for 17 years as the paid Secretary, and for 
28 years as its Honorary Secretary. He was born on Feb. 4, 1804, and 
was the eldest and last surviving of five sons (all of whom were engineers) 
of Aaron Manby, the founder of the Horseley lron-Works, in Staffordshire, 
and (later) of the Paris Gas-Works, and of iron-works at Charenton, near 
Paris. He also re-organized the now famous iron-works at Creuzot. 
Charles Manby was originally destined for a military career; and with 
this object, as well as to acquire foreign languages, he was sent, in 1814, 
to a semi-military college at St. Servan, in Brittany. But the ideas of 
peace which prevailed after the Battle of Waterloo caused this intention 
to be abandoned; and he returned to his father’s workshops, to go through 
a regular course of training as a practical mechanic. This led to his being 
occupied on some of his father’s contracts, among other places at the 
East and West India Docks, where he was noticed by John Rennie, and 
became known also to Thomas Telford, and to other famous engineers of 
those days, For his father he was likewise engaged on the design and 
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construction of the first pair of marine’engines with oscillating cylinders’ 
upon the building of the Aaron Manby, the first iron steamship that ever 
made a sea voyage; and upon the several works in France before enu- 
merated. Subsequently he accepted a commission in the French service. 
Towards the close of 1829 he returned to England, became connected 
successively with the Beaufort and the Ebbw Vale Iron-Works, in South 
Wales, and with the Bristol works of Messrs. Harfords, Davies, and Co. 
In 1835 he removed to London, where for four years he practised as a civil 
engineer, in partnership with Mr. H. H. Price. 

In 1839 he was appointed Secretary of the Institution of Civil Engineers, 
and soon be Ahearn threw himself heart and soul into a movement which 
revolutionized the society. The presidential chair had been held for ten 
years by Mr. James Walker, who seemed to regard it as a life-honour; as 
it had been in the case of Thomas Telford, the first President. It was 
felt, however, by many rising men (especially by those connected with the 
great railway works then in progress), that the chair should be open to all 
sections of the profession. After some stormy debates, Mr. Walker retired ; 
and the chair has since been filled by Sir John Rennie, Joshua Field, 
Sir William Cubitt, J. M. Rendel, J. Simpson, Robert Stephenson, Joseph 
Locke, G. P. Bidder, J. R. M‘Clean, C. B. Vignoles, and by others still 
living. During the time Mr. Manby filled the position of paid Secretary, 
he appeared to live solely in and for the Institution. He was a trusted 
friend and companion, ever ready to aid the senior members, to help the 
juniors, and to afford a cordial welcome to all foreign scientific men. As 
evidence of the appreciation in which he was held, it may be mentioned 
that when, in 1856, he relinquished the position—which has sinco been 
filled by his pupil, James Forrest—he was presented with a service of 
plate and a sum of 2000 guineas, “as a token of personal esteem, and in 
recognition of the valuable services he has rendered to the members 
individually and collectively.” In acknowledging this compliment, he 
asked to be allowed to devote a portion of the sum to the foundation of an 
annual premium which should bear his name; and the Manby Premium 
now forms one of the prizes at the disposal of the Council. At the same 
time he pointed out that the engineers were almost the only professional 
body without some kind of material aid society—an idea that was realized 
three years later by the establishment of the Benevolent Fund, mainly at 
the instigation of Mr. (now Sir Frederick) Bramwell. Again, in 1876, 
Mr. Manby received from the members of the Institution a silver salver 
and a purse of upwards of £4000, “in friendly remembrance of many 
years’ valuable services.” 





IS THE ELECTRIC LIGHTING ACT A FAILURE ? 
Aw INTERVIEW WITH AN Ex-Manacine Director oF THE Ep1son Company. 
{From the Pall Mall Gazette, July 81, 1884,] 

The business of electric lighting, by the admission of even the most 
enthusiastic of its adherents, is passing through a period of anxious 
uncertainty. There has been a reaction from the days when the public 
subscribed their millions to produce the “new light.” The money has 
disappeared; shareholders have had no return; and the “ new light’ has 
not yet been “ produced” in the sense of its being a competitor with gas. 
And why? Some charge the original promoters with putting nearly all the 
money into their own pockets ; others lay the blame on the management; 
others attribute the failure to lack of experience in manipulation; whilst 
others, of daily increasing number, revile the Electric Lighting Act as the 
bane of the new industry, and declare the only antidote to be its uncondi- 
tional repeal. The new industry they say should be nursed, not blindly 
throttled. Of the latter class of believers is Mr. Arnold White, late 
Managing Director of the Edison Company. He has just returned to 
England, from a tour through the United States, where he made it his 
business to inquire how the prophet of the “ new light” fared in his own 
country. Disgusted with the modus operandi dominating matters at 
home, Mr. White has for the present retired into the ranks; but he is as 
warm an advocate of the electric light, from the commercial, social, and 
sanitary points of view, as ever. 

“‘T asked Mr. Fowler to put that question to Mr. Chamberlain in the 
House a few nights ago,” said Mr. White to a representative of the Pall 
Mall Gazette, in a recent interview. ‘ The question was, in point of fact, 
how many Provisional Orders and Licences had been applied for under the 
Act, how many had been granted by the Board of Trade, and what amount 
of work was being done under the provisions of the Act. As the reply to 
the latter portion of the question was nil, it is apparent that, from some 
reason or another, the Act itself is a dead letter. ‘There are three reasons 
for this. The first is that the Act embodies the hopes of the English 
people born of gazing on the glitter of two electric pe Re ha where an 
army of trained supervisors jealously watched each exhibit ; and it was also 
born of the fears of the English people of having at some future date to 
contend with the same class of monopoly as that presented by yas and by 
the water interests. Now the hopes expressed in the Act crystallized the 
opinions of certain so-called ‘expert witnesses’ summoned before the 
Select Committee that preceded the Act. The ‘experts’ who gave the 
evidence to a large extent gave such evidence second-hand; and they 
reported to the Select Committee, not what they knew, but what they 
hoped, or what they were told. This was particularly the case with the 
American evidence. Next, the Act imposes upon the undertakers of 
electric lighting the same class of restriction andl penalty as would be fit 
and proper in the case of a healthy adult monopoly. As an instance of 
this I may mention the obligation to supply the light to all applying for it 
under certain conditions; while, at the same time, no legislative facilities 
whatever are given to the electric light companies to procure the indis- 
pensable site, without which the light that must be dispensed subject 
to a penalty, cannot be produced. The next provision of the Act which 
forbids prudent capitalists from investing sixpence in the enterprise is the 
arbitrary removal of a portion of the electric light system from the control 
and jurisdiction of the undertakers. When Mr. Chamberlain, with a stiff 
upper lip, definitely put his foot down upon the companies prescribing a 
form of lamp to their customers, he was ignorant of the fact that free 
trade in lamps meant the breakdown, and the necessary breakdown, of 
the Act. 

“In reality the failure arises primarily from comparing the gas-burner 
which consumes something physical—namely, gas—with the incandescent 
lamp which gives something infinitely more subtle—namely, a form of 
energy. The cardinal principle running through the Act, and which 
vitiates it, in my opinion, is the treatment of electricity as though it were 
treacle or butter—as though it were ponderable and could be sold in 
quantity ; while it is obvious that electricity is only known by its effects 
in light, heat, or power. 

“The — method of dealing commercially with electricity is, as 
Mr. Edison has from the first pointed out, to sell it by its effects. For 
example, every one knows roughly the effect of a 10 or 20 candle gas- 
burner. A thousand candles of light burning for one hour form therefore 
an easy and effective unit of dealing with the sale of electricity as applied 
to illumination. But this method has the further advantage of compelling 
and stimulating the inventor to improve the lamp—that is to say, to make 
it produce more light fora given strength of current. Under the present 
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Act, there is a distinct premium placed on uneconomical lamps ; becange 
the more wasteful the lamp the more current is used, and the larger the 
bill payable to the electric company. If the consumer were to employ ay 
economical lamp, the electric light company would be deprived of the gaing 
derived from a portion of the current supplied to the uneconomical lamp, 
The Act is destructive in three main points—first, in that it treats ele. 
tricity throughout as something tangible {and material; the Gas Acts 
being applied mutatis mutandis to the electrical legislative problem. Thig 
point is carried almost to absurdity by the introduction of penalties fo 
stealing electricity, which no one can succeed in doing. The second point 
is the number of restrictions and penalties imposed from the fear of g 
great monopoly arising. These penalties and restrictions prevent the 
investment of capital; and thereby postpone, sine die, the day when the 
central generating station on a large scale shall demonstrate to the world 
the new method of illumination. The third point in which the Act jg 
destructive is in the omission of statutory rights enabling the companies 
to compulsorily acquire sites on which to generate the current they are 
bound to supply. There is another matter which has a material bearj 
upon the whole question. It is this: In New York, where the largest 
electric lighting station in the world has now been in operation for about 
two years, and where the current is being sold at an equivalent of about 
7s. 6d. per 1000 feet of gas, it is found that unless the Company wer 
allowed to pick the consumers, and thereby secure a high average daily 
use for the whole number of lamps on the system, even the high rates pre. 
vailing in New York City would not have enabled the management to carry 
on successfully. If this be so in New York, how much more is it neces 
for the House of Commons to exchange the present restrictive treatment 
of the electrical bantling for a more fostering system ; and this can only 
be done by permitting us in the early days of the enterprise to pick and 
choose customers exactly where we will, as otherwise the supply of the 
light to consumers who may only require a daily average throughout the 
year of one hour necessarily involve loss to the company. It must not be 
forgotten that gas and water, and every other enterprise that goes to make 
up the essential conditions of life in large cities, have become successful 
not as the result of philanthropic hopes or scientific dreams, but from the 
desire to secure a high rate of interest in return for the great risks which 
had to be faced in the infancy of these undertakings. People do not put 
their money into electric lighting for 5 per cent., or even 10 per cent. 
Where great risks are undertaken great returns should be allowed. And 
the present condition of England, with its coal supply, its large cities, and 
other favourable conditions in respect to electric lighting, sufficiently 
demonstrates the fact that we are very much behind other countries in the 
legislative treatment of the great scientific ideas of the nineteenth cen. 
tury. The treatment of the telephone interest by the Post Office Depart. 
ment is just on a par with the way in which the electric lighting industry 
has been treated by the Board of Trade; and in each case it is in my 
opinion the permanent officials who lead an overworked Minister by tha 
nose that cause these grave scandals to occur.” 

“But reverting to your claim to pick and choose your customers, would 
not such a demand make the light very unpopular?” ‘ Yes, I fear the 
demand would be unpopular until the necessity of it is understood by the 
public. The necessity of it arises from the fact that the cost of a station 
running and the cost of a station idle differs only to the extent of one- 
fifth of the whole cost. If the companies were allowed to pick the best 
customers and connect them up in the first instance, the shareholders 
(who must be considered throughout the whole transaction) would have 
no reason to cry out at the half-yearly meetings that installations were 
being conducted at a loss.” 

“Then it is on the supply of the greatest quantity of current to the 
fewest number of people that the success of the electric light must mainly 
depend?” “Yes, at first. Take an instance. Assume that you haves 
site in or near the Strand, and that the maximum capacity of your station 
is 10,000 lamps, it is obviously better to supply 10 theatres with 1000 lamps 
apiece, which burned an average of 44 hours a day for six days in the 
week, than to supply 1000 shopkeepers with 10 lamps, with no summer 
consumption and but a moderate and fluctuating winter use.” 

“Have you ever made any analysis how the millions subscribed for 
electric lighting have been spent?” ‘ Yes. In 1882 there were 62 com- 
panies founded, the paid-up capital of which was £4,951,575. Since then 
about £400,000 has been called up; giving a total of £5,351,575 as the 
amount actually invested since 1882 in the electric lighting enterprise 
under the Joint Stock Companies Act. 

“T estimated the expenditure of this amount during the past thirty 
months to have been as follows :— 


Promoters, including “patents” . . . . £800,000 
Inventors Ge kia es eo ae 115,000 
Law and parliamentary charges . ... . 160,000 
Oo ee ee a a ee ee ee ee 130,000 
Expended on exhibitions and free lighting, under- 

taken for advertisement dai, 6 Neale Or a ah 300,000 
Expended on machinery and plant, now mostly 

obsolete ee ee Pe ee aa ee 270,000 
Expended on installations and ship lighting, under- 

taken mainly at a loss . PMs to sei ia dks ol 1,000,000 
Fixed charges—i.c., clerks, secretaries, oflice rent, 

advertising, and sundries . . 1,250,000 
Cash in hand a 500,000 
Factories, plant, and stock . 826,575 


£5,351,575 

I do not believe that, as a going concern, the electric light interests now in 
the hands of the Joint Stock Companies are worth, in the aggregate, more 
than £1,000,000 sterling ; and I question whether the profits on the business 
as a whole would yield 5 per cent. dividend on that amount. In support 
of this opinion I may mention that the paid-up capital of those eles- 
trical companies which have obtained a quotation on the London Stock 
Exchange amounts to £1,289,000; while at the price quoted in the official 
list of Saturday last the whole could be bought for £221,880. I need 
hardly say that even this small figure is no criterion of the realizable 
value of these properties in the market. If this beso, the sound companies 
should write off that portion of the capital which is not represented by 
tangible assets, and should begin the business of profit-earning on a solid 

contracted basis. The sooner this is done, the better for shareholders with 
liabilities hanging over them in respect of partly paid shares; as the 
reduction of the capital account will naturally lead to greater economy ™ 
the matter of directors’ fees, office rent, and fixed charges, which are now 
based on too liberal a scale for the amount of business transacted by the 
companies. And it must not be forgotten that, next to the gas companies, 
the private firms engaged in electric lighting are the most efficient and 
jealous competitors of the companies. Having regard, therefore, to the 
financial position, and to the rivalry of trade, not only a reduction of the 
capital account is advisable, but a general fusion of interests, under & 
common management, may be regarded as the only ‘ way of salvation 
open to the electric light companies who repent the waste and folly of the 
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ast. A really strong and representative board, with a chairman prepared 

to devote every hour of his time, would even yet save the wreck, and would 
at least be fully capable of saving large sums now frittered away on many 
poards and many chairmen.” 





METROPOLIS WATER SUPPLY. 
Tue OrrictaL WaTER EXAMINER’s REPORT. 

The report of the Official Water Examiner appointed under the Metro- 
polis Water Act, 1871 (Colonel Sir Francis Bolton), for the month of June, 
was issued last Wednesday. It contains particulars of the special pre- 
cautions being taken by the London Water Companies in view of the 

sible introduction of cholera into England ; and these will be read with 
interest elsewhere than in the Metropolis. This portion of the report is 

follows :— 
7 view of the possible introduction of cholera into London, and the 
desire expressed by London Medical Officers of Health for the rectification 
of defects (if any) in the water supply arrangements of the Metropolis, and 
particularly for watchfulness over the reservoirs and mains of the Water 
Companies, a communication was addressed by the Water Examiner to 
cach of the eight Companies on the subject—specially asking whether 
they had any defects to report, and whether they could suggest, in addition 
to their customary precautions for ensuring the purity of their water 
supplies, any improvements or increased precautions capable of being 
taken during the present summer. Replies to the following effect have 
been received :— 

The Kent Company state that they are not aware that any further 
precautions can be taken to ensure the purity of the water as supplied 
by the Company. The whole of the water is pumped from deep wells 
in the chalk; and the pn ged reservoirs are all covered in order 
to preserve the freshness and purity of the water. In many cases the 
water, after it leaves the Company’s pipes, is exposed to serious risk 
of contamination in the consumers’ cisterns, which, even in the houses 
of the better class, are often fixed in most unsuitable positions, and are 
seldom cleansed. In districts under constant supply, the importance of 
drawing the water direct from the supply-pipe is but little appreciated ; 
and the water for potable purposes continues, as heretofore, to be drawn 
from the cisterns. The Water Companies are not sanitary authorities ; 
their powers are confined to the prevention of waste and misuse of water. 
The local authorities have very little control over the water-fittings. It 
might, perhaps, be desirable to subject the water-fittings of new houses to 
the approval of the district surveyor, and to give the sanitary authorities 
further control over existing water-fittings. Under present circumstances, 
the local authorities might issue notices to the owners and occupiers of 
houses in the Metropolis, calling their attention to the importance of 
keeping their cisterns clean and properly covered. These notices might 
be issued in bill fashion, and be put up in the streets and shop windows, 
advising the public to clean out their cisterns regularly, and more par- 
ticularly in hot weather. The Greenwich Board did this last year; but it 
is doubtful if they have the power to enforce it. The notice, however, does 


‘ood. 

, The New River Company state that no alteration in the works of the 
Company would improve the excellent quality of the water distributed in 
their district; and that the excessive draught of water which took place 
during the late hot and dry weather, for domestic, sanitary, and trade 
uses, was abundantly met from the Company’s resources. With regard to 
the manner in which water is too frequently stored in the houses of the 
consumer, the Company can only repeat what they have often before 
stated, as to the need there is on the part of householders to guard the 
water from pollution by the periodical cleansing of cisterns. For many 
years the Company have been impressing upon householders the great 
importance of removing waste-pipes, which so frequently form a connection 
between cisterns and drains; and, notwithstanding much opposition to 
the proceedings of the Company, they are now able to state that this 
objectionable arrangement no longer exists in their district, except 
perhaps in a few exceptional cases. The Company are at the present time 
applying themselves to the extension of constant supply in the prudent 
and gradual manner which, from experience, they have found to be most 
convenient for householders; and, with the introduction of the new 
system, it is an invariable recommendation to consumers that they should 
provide themselves with the means of drawing water direct from the main 
by a tap fixed on the supply-pipe before it reaches the cistern. 

The East London Company state that more than ordinary precautions 
are being taken in order that the Company’s supply may not become, 
either in quality or quantity, ictudlamaell Gesing the present summer and 
autumn. The whole of the filter-bed walls at Lea Bridge have been 
thoroughly cleansed and washed with hot lime. The banks of the River 
Lea above the Company’s intakes are perambulated daily for several miles, 
in order to prevent any obnoxious matter being thrown into the river, and 
for the prompt removal of anything objectionable that may be discovered. 
The mains and services of the various districts have been thoroughly 
scoured by the opening of the plugs; and this course will be con- 
tinued. The Company have extended their area of constant supply 
to almost the whole of their district within the Metropolitan 
area; but they state that the waste of water is so excessive that in 
one week recently the water pumped reached the enormous volume 
of 288 million gallons. The wilful waste of water in the lower levels 
prevents the high houses in the neighbourhood receiving as copious a 
supply in their upper cisterns as they otherwise would have. Wherever 
there is not a constant service, the Company will fix, on application by the 
local authority, stand-pipes to enable the poorer classes to draw off the 
water direct from the mains. The Water Companies are not sanitary 
authorities, and therefore cannot compel their consumers to cover in and 
cleanse their cisterns. It cannot be too strongly urged upon the public 
that all the precautions taken by the Companies are of little value if the 
pure water be delivered into a foul cistern. The Directors have always 
instructed their Engineer to co-operate with the local authorities, as far 
88 itis possible so to do, in giving the best supply in the poor districts ; 
and with this view a draw-off tap is recommended to be placed on the 
Tising pipe, to enable consumers to obtain water direct from the main. 

ut there is a general disinclination among the owners of the smaller 
houses in the East-end to do anything that will conduce to the health or 
merteing of their tenants, if the very slightest expense is occasioned 

ereby, 

The Southwark and Vauxhall Company state that, as far as the Com- 
pany is concerned, the Directors fully realize the importance of this 
subject ; and their Engineer has, in consequence, received instructions to 
clean out at once the large reservoir at Battersea, and limewhite the sides. 
In addition to this, instructions have been issued for the various end 
plugs throughout the district to be drawn, and the services washed out at 
tequent intervals. They suggest that the precautions taken by the Com- 
pany are to a great extent negatived by the foul state in which a great 
many of the cisterns are allowed to remain. They have, in several 
instances, summoned householders, in order to compel them to provide 
covers for these receptacles; but, after a short time, the covers are in 





nearly all cases broken up or lost. The Company have no power to 
compel owners to cleanse their cisterns ; and therefore, in order to prevent 
the contamination of the supply due to the use of cisterns, they have 
lately issued notices to their tenants [in accordance with the suggestions 
of the Water Examiner], recommending that a draw-off tap for drinking 
as should be fixed to the service-pipe between the main and the 

all-tap of the cistern. In the poorer neighbourhoods they are, in most 
cases, giving a constant supply by means of stand-pipes; and this system 
the Company are extending as rapidly as possible. Should it be deemed 
necessary, the Company could, by arrangements with the local authorities, 
provide for a complete flushing at any time of such sewers and drains as 
might be found to require it. 

The West Middlesex Water Company state that all their works are in a 
most efficient state. Particular attention is paid to the filtration and 
storeage of water. Their power of supply is ample for all purposes; and 
any suggestions which the Water Examiner may make will have very 
careful consideration. 

The Grand Junction Company state that, with regard to the district 
supplied by them, great progress has been made in the introduction (at 
the instance of the Company, and in no case by the request of any local 
authority) of constant supply. Since this time last year the whole of the 
portion of the parish of St. James, Westminster, which is supplied with 
water by the Company, and which comprises the Seighiboushood of Golden 
Square, has been placed under constant supply ; and preparations are now 
being made for the extension of the a to the portion of the parish of 
St. Marylebone which is served by the Company. Every house to the 
west of Notting Hill is continuously supplied ; and every new house in the 
whole district is carefully inspected, in order that there may be no 
overflow pipes from cisterns into drains. A draw-off cock, direct from 
the main, in accordance with the suggestion of the Water Examiner, 
is strongly recommended by the Company; and in numerous cases 
is supplied, so that there may be no necessity for any drinking 
water being taken from the cisterns. But the Company have no power to 
insist upon this very desirable arrangement. On the subject of domestic 
cisterns, it is remarkable that, although there are very stringent regula- 
tions under the Building Act, and the bye-laws of the various local boards 
are very ample for all questions affecting the drainage, foundations, walls, 
&c., of every house erected in or outside the Metropolis, there does not 
appear to be any power in the hands of the surveyors to insist upon the 
cisterns being properly placed, or being of sufficient size, or so arrang' 
that the drinking supply to the house shall be uncontaminated by the 
introduction of objectionable matter. Nor does there appear to be any 
control over cisterns, when they are fixed, by any public authority. 

The Lambeth Company say that everything connected with their works 
is in most efficient condition ; and they cannot see where any improve- 
ments in the collection, filtration, storeage, or distribution of the water can 
be effected. On the latter point the Company have now a large propor- 
tion of their district on constant supply, including nearly the whole 
of the densely-populated portion of it; and in all the courts and alleys 
and minor streets this supply is afforded separately to every house, 
while in the smaller tenements the services are mostly given direct 
from the mains by means of stand-pipes or draw-taps. The Com- 
pany are proceeding with this mode of supply as suplily as possible; 
and they cannot suggest anything, beyond the completion of this, that 
could be improved up to the point of delivery of the water to the con- 
sumers. In all constant-supply districts the Company are also promoting 
the fixing of a draw-tap on the rising main of each house, to allow of 
water being drawn direct, without the intervention of cisterns, as recom- 
mended by the Water Examiner. The Company’s rules as to fittings 
direct special attention to the above recommendation, as well as the 
fixing of stand-pipes in kitchens and washhouses. Notwithstanding the 
present hot and dry season, which has been exceptionally onerous to 
the Company as regards the demands for water, there has been no scarcity 
whatever ; but, on the contrary, the supply has been abundant for every 
purpose everywhere throughout the Company’s district. Referring to the 
state of things in the houses of the consumers after the water is delivered 
by the Company, pollution takes place by reason of the general foulness 
of the cisterns in which the water is stored, the positions of waste-pipes 
in connection with drains, and a variety of other evils. These defects are 
the causes of nearly all the complaints made against the present water 
supply; and if they were remedied, it would, without doubt, be as perfect 
as any supply that could be given to any community. As regards the 
cisterns, it will always be desirable to retain them, to have a store of 
water at hand in case of accidents to mains and service pipes ; and if they 
were kept clean there would never be any objection, when the water is 
constantly supplied, to the use of water so stored, although a direct draw- 
‘Vm from the main should be an adjunct to them in every house. The 
reform of the house fittings for the proper reception of the water will 
probably require parliamentary help to remedy. A suggestion is offered 
that provision be made that all cisterns should be examined and cleaned 
at least four times a year; and that this might be done by the Companies 
whenever called upon by the consumers, at a fair cost for the service. 

The Chelsea Company state that, at the instance of the Vestry of 
St. Mary Abbotts, Kensington, the Local Government Board have called 
upon the Company to point out to the inhabitants of Kensington the 
necessity of causing any over-flow pipe from cisterns within their premises 
to be dealt with in the manner prescribed by the 14th Regulation under 
the Metropolis Water Act, 1871; and that they have done so, and requested 
that if the waste-pipes from any of the cisterns should be in direct com- 
munication with the house drains, the consumers should at once make the 
necessary alteration to conform to the above regulation. 

During the time this report has been in the press, the Thames Conser- 
vancy have issued a general report of the proceedings of the Conservators 
of the River Thames from Jan. 1 to Dec. 31, 1883, the following extracts 
from which have more or less reference to the London Water Supply :— 
Twenty-two convictions have been obtained against persons for throwing 
rubbish, mud, or other refuse into the river; and in eight cases of illegal 
dredging the persons complained of have been fined. In order to under- 
stand the position of the sewage pollution question, it is necessary to 
suppose the river divided into three districts. The first is the most 
important as regards this question ; and it extends from Cricklade to the 
source of the London Water Supply near Hampton. There is still 
a trifling discharge of sewage at Henley now being remedied; and 
part of the sewage at Staines still flows into the river. Against 
this Local Authority three convictions have been obtained by the 
Conservators; and, in consequence, the evil is about to be remedied, 
With these two not very important exceptions, the whole of the sewage 
from the various towns and smaller places above the London Water 
Supply has been diverted from the river. In the next district, passing 
down the river, from below the sources of the London Water Supply near 
Hampton to the limit of the Metropolitan area below Chiswick, sewage 
from all the towns, except Twickenham and Chiswick, still passes into the 
river. The places thus polluting the river are included in the Lower 
Thames Valley Main Sewerage Board’s district ; the penalties of the puri- 
fication clauses of the Conservancy Acts having been suspended in their 
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favour by an Act of Parliament confirming a Provisional Order granted 
by the Local Government Board. In the third district, from Chiswick to 
the Metropolitan sewage outfalls at Barking and Crossness, ordinary 
sewage is exempted from the operation of the Conservancy Acts, and the 
sewage works are under the control of the Metropolitan Board of Works. 
A Royal Commission is still inquiring into the effects produced on the 
river by these sewage works, which deal with the bulk of the sewage of the 
Metropolis. It will thus be seen that the Conservators are powerless as 
regards the pollution of the Thames in the two last-named districts ; but 
above the intakes of the Water Companies tle sewage has been efficiently 
dealt with by all the large towns; and at Henley and Staines the unim- 

ortant effluents still passing into the river will shortly be diverted from 
It or purified. 

Although the foregoing report refers to the proceedings of the Conserva- 
tors up to the end of last December, the state of the river has during the past 
few weeks attracted so much public attention that the Conservators deem 
it desirable to add the following remarks with reference to the two lower 
districts of the river :—“ During the last few weeks the river for some dis- 
tance both above and below the sewage outfalls at Barking and Crossness 
has been in a very foul condition. Of this serious state of the river the 
Royal Commissioners and the Metropolitan Board of Works have been 
made aware; and the latter body are endeavouring to mitigate the evil. 
With regard to the district from below the intakes of the Water Companies 
at Hampton to the upper or western boundary of the Metropolis, a Com- 
mittee of the House of Commons has thrown out the Bill brought forward 
to enable the Lower Thames Valley Sewerage Board to deal with the 
sewage of this district; consequently the sewage will pass into the river 
until some remedy has been provided.” 

In reply to a letter from the Water Examiner, addressed to Mr. J. 
Taylor, M. Inst. C.E. (Engineer of the Lambeth Water-Works Company), 
asking him to give information and an expression of opinion on the sub- 
ject of the River Thames, and its volume and capabilities for meeting the 
supply of water to London, as at present furnished by the five Companies 
drawing from it, Mr. Taylor states that the total supply to London, 
according to the official report for the month of May this year, averaged 
about 155 million gallons per day, of which nearly one-half, or 774 millions, 
was drawn from the Thames, and the other 774 millions from the Lea, 
and from springs and wells sunk into the chalk. He has been well 
acquainted with the Thames since the Lambeth Company (the first to 
take water from above Teddington Lock) began operations in 1851; and 
he has records of the daily flow from 1853 to the present time. Taking 
the period of 30 years from 1853 to 1882 inclusive, the first 15 years gives 
a daily average for the month of July of 550 million gallons, and the second 
15 years a daily average for the same month of 580 million gallons passing 
the works of the Lambeth Company at Ditton. He finds, however, that 
during the series of years referred to, there have occurred four heavy floods 
in this month. Deducting these (two occurring in each 15 years), the first 
series of years has a daily average of about 490 million gallons, and the 
latter series a daily average of about 518 millions; the second series giving 
more water in each case than the first going past the above place, although 
at the end of the former period the Companies were abstracting less water 
than at present by about 25 million gallons per day. The small excess 
in the second period may be due to slightly increased rainfall, or, more 
probably, to the land drainage improvements allowing the rain falling 
within the Thames basin. to pass more freely into the river. Atall events, 
notwithstanding the increased draught by the Companies, there appears 
to be no diminution in the summer volume of the river between 1853 and 
1882. At the present time, after two dry winters and a spring of unusual 
drought, there are about 410 million gallons per day passing the Lambeth 
works, and about 415 millions passing over Teddington Weir. Adding 
80 millions at the present time abstracted by the Companies, the quantity 
at Teddington would be 495 millions without such abstraction—i.e., the 
Companies are taking less than one-sixth of the minimum flowing volume. 

Letters have lately appeared in The Times and other papers, stating 
that the Thames was showing signs of exhaustion, and that as much as 
two-thirds of the volume of the river is taken by the Companies ; and also 
that the great abstraction of water by them is the cause of the foul state of 
the river at the sewage outfalls. Mr. Taylor thinks he can show that these 
charges are alike unfounded. The fact is that the Thames continually 
increases as it flows through its basin of about 3800 square miles in 
extent; but the increase does not arise only by the joining of the tri- 
butary rivers (which, in the aggregate, when added to the river proper, 
would not at all represent the volume at Teddington), but from the 
continual accession of water out of the underground basin itself. For 
example, between Maidenhead and Windsor he found, from experi- 
ments made in April, that the river at that time was receiving an 
increase of 136 million gallons per day, without any tributary stream 
— it at that part. From this point of view, this extensive porous 

asin is a huge reservoir of water of which the river is the visible part 
flowing at the lowest level of such basin ; and whenever the river surface 
falls, from dry weather or other causes, the water flows in from the basin 
with.an increased gradient, and rapidly replenishes it, so that the abstrac- 
tion by the Companies does not diminish the river flow by the actual quan- 
tity taken out, because it is largely compensated by the flow from the basin. 
In fact, the abstraction is from the whole basin, and not from the river alone ; 
and before it could be exhausted the basin itself must also approach ex- 
haustion. But if, instead of the driest month of a very dry period, we 
take the average tiows of the Thames, the volume is vastly increased, and 
the Companies at the present time during such periods do not take above 
a twelfth part of it. Few people, perhaps, are aware that in an excessive 
flood, such as occurred in November, 1852, the water that passed over 
Teddington Weir in four days during its highest flow would have supplied 
the Thames Companies’ districts for a whole year. The fact is, there is 
no question of present exhaustion ; but in future times, when more than 
double the present quantities are required, it will probably become 
necessary to store in some of the valleys sufficient of the perennial 
waters to give out in compensation during the dry months. 

But the régime of .the river below Teddington Weir is entirely different 
from that above it; and when the want of water at that part is attributed 
to the quantity abstracted by the Companies, the subject is totally mis- 
understood and misrepresented. The river is tidal below Teddington 
Weir ; the water rising and falling in level twice in 24 hours. Twenty-five 
years ago, although the water taken by the Companies then (as now) made 
practically very little difference to the Thames flow, yet at low water the river 
channel remained fairly filled between Teddington and Richmond, because 
the bridges had not been improved or the embankments made. The training 
of the river, and scouring and widening of the channel thus caused, has 
‘gradually increased the range of tidal-flow; and thus during spring tides 
the water which used to be retained in the upper reaches of the river is 
now permitted to a in a shorter time, so leaving the bed comparatively 
empty at low water. In like manner the flood tides rise higher, and often 
in spring attain a level above that of Teddington Weir. Thus it is not 
‘exhaustion of the river above the weir, but the rapid exhaustion of the 
water by flowing away below it, that causes the exposure of its bed and 
the possible evils referred to, which, if remedial measures are not adopted, 





would still continue to exist, even if the Companies did not take any water 
from the river. 

With the same object in view the Water Examiner also communicated 
with the Lea Conservancy; and he has been informed that, in consequencg 
thereof, their Sanitary Engineer has _ presented a special and yoly. 
minous report on the Lea watershed (which, however, requires the further 
consideration of the Board), that the matter will receive immediate atten. 
tion, and the required information will be furnished without delay. Tpjg 
subject will, therefore, be again referred to in the next monthly report of 
the Water Examiner. 





NOTTINGHAM CORPORATION WATER SUPPLY. 

At the Meeting of the Nottingham Town Council on Monday, the 2ig 
ult., the Borough Engineer (Mr. M. Ogle Tarbotton, M. Inst. C.E.) presenteg 
his annual report on the water undertaking of the Corporation, which was 
adopted. After certifying to the satisfactory condition of the works and 
plant, the report proceeded as follows :— 

More than usual has been done during the past year in extensions and 
new operations, and less has been done in general maintenance of machinery 
and works. The comparatively large sums expended during the first three 
years after the transfer of the water-works from the late Company to the Cor. 
poration have had the effect of bringing the engines and machinery into g 
thoroughly effective working form; and if a wise annual expenditure be 
continued, the result will be that working expenses will become smaller, 
fewer accidents will happen, and a sounder and firmer tone will pervade 
the undertaking. 

The amount of water supplied during the year ending March 25 last 
(after making due allowances for pump loss, &c.) was nearly 1600 million 
gallons; being an increase of about 100 million gallons on the previous 
year. The supply for domestic purposes was nearly 1000 million gallons: 
and the population provided with water at the present time may be taken 
to be from 236,000 to 240,000. 

The following table gives the annual pumping account and the con. 
sumption per head. It may be looked upon with satisfaction, because the 
trade supplies remain constant, while the domestic supply per head is not 
increasing; showing that loss from leakage and from bad dcemestic fittings 
has been prevented. 














Gallons Gallons Gals. per Head 
per Annum. per Day. per Day, 
Total quantity of water pumped 
during the year ending March 
20,1884... « «© © © 1,718,485,898 .. _ e -— 
Less 10 per cent. loss on pumps, 
a as e.s ee ee 2 171,848,589 .. - oe a 
1,546,687,309 
Less quantity supplied for trade 
purposes, by meter . . . . 399,698,700 1,095,064 .. 4°63 
——— (4°82 in 1882-3) 
1,146,938,609 .. _ —~ 
Do., and casuals, not by meter. 
The amount under this head 
worked out at the same rate 
produced by the meters repre- 
sents a consumption of . 172,501,683 472,607 «.. 2°00 
_—_— (1°97 in 1882-3) 
Leaving the consumption for 
domestic purposes . . . 974,436,926 2,6(9,690 .. 11°31 
(11 58 in 1882-8) 
Total. «e's © « © «© © « 6 IM 


(18°32 in 18823) 

I desire to call special attention to the importance of keeping the most 
active supervision over the fittings used for all purposes. It is only by 
this that waste can be ascertained and prevented. Wilful or careless 
waste of water is the béte noire of all public bodies—corporations or com- 

anies—purveying water ; and, as all the water supplied in the Notting. 
oe area has to be lifted from considerable depths beneath the surface of 
the earth, and to be delivered in some parts of the district through many 
miles of mains serving sparsely populated places, no pains or expense 
should be spared in preserving the pipes from leakage, and in preventing 
an ignorant or mischievous waste of water which I firmly believe to be 
unsurpassed in quality by any in the kingdom. Financial considerations 
also, of themselves, suggest a reasonable and temperate, but persistent 
espionage of every detail in the distributive department. 

Basford Works.—These works are now in excellent condition. Several 
improvements have been made during the past year, especially in con- 
nection with the pumping arrangements to the high-level reservoirs on 
Mapperley Plains. On the completion of the new reservoir it will be 
necessary to raise much more water at Basford to the high level. This 
service is increasing rapidly ; and when the Carlton district is supplied, the 
two smaller engines at Basford will be fully occupied on the upper zone. 
All the engines are doing good duty; but when new boilers are provided 
the economy of working will be improved. 

Bestwood Works.—As reported last year, these works have been almost 
duplicated in general power, and the capital outlay has ceased. The new 
adits or drifts have been completed; and the engines are now capable of 
being worked together—the supply of water being abundant. There has 
been nothing to indicate reduction in volume. The springs are constant; 
but the excessively dry weather of the present year may have an influence 
on the yield of these, and, in fact, of all the wells, in the course of a few 
months. Nothing more can now be done at Bestwood to increase the 
supply, beyond extending the adits to an indefinite length; but for some 
time to come no operation of this kind will be needed. The water is of 
excellent quality, the engines are in first-class condition, and the stationis 
now being worked with regularity and economy. 

Papplewick Works.—The new water-works at Papplewick are now 
drawing towards completion. Great progress has been made during the 

ast year. The boundary walls and lodges are completed, and the latter 

ave been occupied some time. The chimney is finished, the grounds are 
being levelled, planted, and settled. The engine and boiler house is nearly 
completed, and the two large pumping-engines are being erected. On the 
completion of the first engine the permanent well-work will be proceeded 
with, and all the necessary sinking plant has been procured and is on the 
ground. The temporary well and pumping works remain as before, and 
are used from time to time, as necessity requires, for pumping into the 
Papplewick reservoir. During the last year, and especially during the 
summer months, large quantities of water have been pumped from the 
temporary well, and supplied to Nottingham vid the Papplewick and R 
Hill reservoirs. By next spring it is hoped this station will be completed. 
It is impossible to estimate at present the daily quantity of water which 
may be obtained from Papplewick, for the permanent well is only pa 
tially sunk; but, judging from the yield of the pilot well and the appea™ 
ance of the local strata, there is every reason to expect these works will be 
the most prolific. With regard to the cost of the works, I can now form 
@ more accurate estimate than the one which was presented to the Council 
when the undertaking was authorized—Jan. 9, 1882. At that time it we 
intended to increase the size of the present old small reservoir on Wé 
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Mapperley Plains ; and the estimated cost of that work and the new works 
at Papplewick combined was £50,000. Subsequently, finding the demands 
upon the high-level supply were so great and so rapidly increasing, and 
that Carlton and Netherfield district were likely to require considerable 
quantities of water, the Council authorized the purchase of a large piece 
of land adjoining the Mapperley reservoir, and the construction of. an 
entirely new reservoir adjacent to the present one, but disjunctive. This 
work received parliamentary sanction in 1883, and the estimated cost of the 
jand and reservoir was £11,000. Now that the works are nearly com- 
jeted, 1am enabled to say that the cost will not exceed £10,000. The 
Papplewick works have cost up to the present time about £37,500, and a 
robable additional sum of £13,500 will have to be laid out to finish them. 
It is perfectly impossible to estimate the exact cost of the underground 
drifting operations. Water in sufficient quantities might be found at once, 
or an extensive adit and numerous bore-holes might become necessary. I 
do not, however, think the ultimate cost will exceed about £51,000; and 
assuming the original estimate for the two works together to be £61,000, 
such will not be exceeded. But as it is desirable to provide for unfore- 
seen contingencies, especially of the nature just indicated, an allowance of 
say) 10 per cent. upon the total estimate will not be unreasonable. 

Reservoirs and Mains.—All the reservoirs are sound and in proper 
working order. They receive constant supervision and are cleaned out 
when necessary. The new large reservoir on Mapperley Plains is nearly 
completed, and will be able to be filled in a few woske. The Basford works 
will be connected with this service, and great;public benefit will be derived 
from the extension of the high-level supply. ‘The reservoir will hold about 
14 million gallons, and will not only allow some outlying districts to be 
supplied, but can be made of considerable value in strengthening the 
pressure in the middle level zone in case of fire. A new 14-inch gravita- 
tion main is now being laid from the Belle Vue reservoir along the Map- 
perley and Forest Roads, across the Alfreton Road, through Old Radford, 
to the Derby Road and the Park. The object is to improve the supply 
generally in the above localities and their dependencies, and in the Park. 
The mains and services in the water district are increasing fast. During 
the past year about 104 miles of mains, of various sizes, have been laid. 
The present total number of services is 70,870; showing an increase of 
4802 upon that of the preceding twelve months. 


The new reservoir, to which reference is made in the last paragraph of 
the foregoing report, was opened under very auspicious circumstances on 
Monday last week, by the Chairman of the Water Committee (Alderman 
Gripper). Its interior measurement is 150 feet square; from the floor 
to the overflow being 13 feet. There are 212 supporting arches, which 
divide the whole of the interior into 14 bays and 14 principal arches. The 
walls, which are 4 ft. 3in. thick at the bottom and 2 ft. 3 in. thick at the 
top, are backed by a battering of clay, varying from 2 ft. 6 in. to 7 ft. 6 in. 
thick, so as to render the surroundings perfectly water-tight. The first 
7 feet from the foundation upwards is built in Portland cement mortar; 
the whole of the remainder of the work, with the exception of the principal 
arches, being constructed of ground hydraulic mortar. The floor is com- 
posed of concrete 9 inches thick; and underneath this is 15 inches of clay 
on the top of the virgin foundation. The surface of the concrete is finished 
off with a coating of pure cement, which really forms the floor of the 
reservoir. The arches of the reservoir are covered over with punned clay, 
18 inches thick ; and above this there is 12 inches of soil. This will keep 
the water cool in summer, and prevent it freezing in water. There isa 
system of ventilation by means of 14 specially manufactured ventilators ; 
and through these air finds continued access to the surface of the water. 
To give an approximate estimate of the magnitude of the undertaking, it 





Mr. Woop said the amount standing in the accounts as receipts from 
the meter supply required explanation. During the first six months of 
the financial year it was understood by the manufacturers that the water 
they were consuming was charged at the rate of 9d. per 1000 gallons. But 
after the resolution of the Trust to reduce the rate, the Treasurer charged 
the —— half-year’s supply at the rate of 6d. per 1000 gallons. During 
the last half year, when the consumers knew that they were paying 6d. per 
1000 gallons, the income from this source had been greater than that of any 

revious half year when the rate was 9d. By supplying water to manu- 
acturers at the same price as was charged in Glasgow and other large 
towns, the manufacturers in the Edinburgh district would be enabled to 
compete with those of other places; and he was sure the revenue of the 
Trust would not suffer, but rather increase. He might recall to mind that 
at the time of the laying on of the assessment last year the Lord Provost 
promised that, if his (Mr. Wood’s) expectations were realized, he would 
support him next year in moving for a further reduction to 44d. per 1000 
gallons. When the time came, heshouldask the Lord Provost to fulfil his 
promise. 

The Lorp Provost said they must take care to act cautiously in this 
matter. 

The resolution was then adopted, and the proceedings terminated. 





SOURCES OF WATER SUPPLY. 
By J. Manserecu, M. Inst.C.E., F.G.S., &e. 
(A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

It used to be a popular belief that, if a well were sunk at any place to a 
sufficient depth into the ground, there would be reached an inexhaustible 
reservoir of water—a store that had been filled in some mysterious manner 
at the creation of the world, and would suffice for the use of man for all 
time. It is now well known that all supplies of water, whether found 
upon the surface or below it in underground depths, are derived from the 
rain which falls upon the earth ; and that it depends upon the geological 
character of the surface receiving the rain whether it shall run off in the 
form of streams and rivers, or soak in and be apparently lost. 

Rain is produced from the evaporation of invisible aqueous vapour, 
principally from the ocean, by means of solar heat, and its condensa- 
tion primarily into the shape of clouds, and subsequently into the form of 
drops which fall to the ground. The sea is thus a storeage reservoir of 
boundless capacity; and the sun is the great prime mover which pumps 
the water up from this reservoir, distributes it over the land, and Vitts it 
to the hills, where it may be impounded in natural or artificial lakes, and 
thence delivered by gravitation to the plains below. 

After being discharged on the earth in the shape of rain or snow, a part 
of the water is re-evaporated; but the greater part begins at once to 
travel downwards, either over the surface, in the form of rills and streams, 
and so on to the ocean whence it came, or through the surface (if this is 
permeable) into fissured or porous rocks below. A portion of this latter 
water passing into the ground at high levels has several courses open to it. 
It may appear in the shape of springs at lower levels, rise in the beds of 
rivers, run out through fissures on to the sea beach, or sink below sea 
level, whence it will be recoverable only by artificial means. 

Nature has in this way provided water, from one great source, in ample 
quantity for the use of man ; but works of varying character, under differ- 
ing local circumstances, must be constructed to store and utilize it. 

Altitude and the geological structure of a district are the two principal 
factors which determine what the source of water supply must be in such 
district. The two great classes into which sources may be divided are (a) 


may be mentioned that 14 million of bricks have been used, and from 250 | above-ground and (b) under-ground sources. The former has several sub- 


to 300 men employed. The work has been carried out, under the direction 
of Mr. Tarbotton and his assistant, Mr. Wharton, at a cost of £6000. 





RETFORD CORPORATION WATER SUPPLY. 

A Local Government Board inquiry was held at Retford last Wednesday, 
concerning an application made by the Town Council for a loan of £5000 
for water-works purposes. The plans of the proposed alterations in the 
works, prepared by Mr. I’. Bailey, the Water Manager, were placed before 
the Inspector, and also the necessary specifications and estimates. 

The Town CLERK, in explaining the reasons which actuated the Council 
in making the application, said that a few —_ ago the Council commenced 
water-works. Rt that time it was not known to what extent the water 
would be taken. They obtained it under the powers of the Public Health 
Act, 1875; and had no special powers except those granted for sanitary 
purposes. The works were commenced on a small scale so far as the well 
and machinery were concerned ; but the pipes for delivering the water were 
on a larger scale, as being more permanent. The gross income was now 
about £1200 per year ; and the Council had decided that it would no longer 
bewise to rely upon the well and one set of machinery. So far there had 
been no deficiency of supply; but if there should be a break-down in the 
present plant, there was no alternative machinery, and the result would be 
that the town would be for some weeks without a proper supply. They had 
therefore determined to duplicate the machinery and well; and, while so 
doing, to make other additions and improvements. Having entered minutely 
into the details of the expenditure, 

Evidence on the subject was given, and the Inspector, before leaving the 
town, visited the works. 





EDINBURGH AND DISTRICT WATER SUPPLY. 

At the Meeting of the Edinburgh and District Water Trust yesterday 
week—Lord Provost Harrison in the chair—the accounts for the year 
ending the 15th of May last, as prepared by the Treasurer (Mr. W. H. 
Cameron), were submitted. They showed that the revenue for the year 
had been £73,892 1s. 114d., there was a balance of £5119 4s. 73d. brought 
forward, and the arrears outstanding were £1454 14s. 103d.; making in all 
£80,466 1s. 53d. The expenditure had been £77,916 11s, 10id.; leaving a 
balance in favour of revenue of £2549 9s. 74d. 

The Lorp Provost moved the adoption of the accounts. 

Mr. Cotston (the Convener of the Finance Committee), in seconding the 
motion, said that the estimated receipts for the year were £73,553, and the 
actual receipts had been £73,926. This was a gratifying fact. It was 
perhaps right at this time that he should notice the results of the water 
supply in connection with the reduction in the price of water to manu- 
facturers. In 1882-3 the supply by meter was estimated to yield £11,015, 
and the actual receipts were £13,247. This was at the time when the 
charge for water was 9d. per 1000 gallons. When last year it was proposed 
to reduce the rate from on. to 6d. per 1000 gallons, the Trustees were quite 
Prepared for a reduction in the annual income for the year from this 
source; and in the estimate, taking into account a probable increase in 
the supply of water at the diminished rate, they put down the sum of 
£10,771 as the income. In place of this, however, they had received 
411,572 ; showing that one-third more water was consumed during the 

f-year, when it was understood the smaller rate was being charged, 

in any former half year. 


divisions, which may be described as follows :—(1) Water may be taken 
from the heads of streams by laying pipes right up to the springs, to 
convey it away for supply without any intermediate storeage, as in the 
case of Lancaster. This is a source which in some sense belongs to the 
two classes, for the water is taken just as it ceases to be under-ground 
water, and is being delivered on to the surface above ground. (2) It may 
be obtained from a natural lake like Loch Katrine, as in the case of 
Glasgow. (3) It may be collected from a high-lying watershed area by 
impounding a number of small streams in artificially constructed reser- 
voirs, as is done for the supply of Manchester. (4) It may be taken from 
a large river flowing past a town, as is done in the case of the Thames and 
Lea for the supply of London. 

The second class is not divisible in the same way as the first, but may 
be taken as embracing supplies of water obtained from many varieties of 
geological stratification, such as chalk, oolites, coal measures, millstone 
grit, magnesian limestone, Bagshot sands, and many others. 

All water, when discharged upon the earth as snow or rain, is practically 
pure; but its character is very soon changed by the material with which 
it comes in contact on the surface, or in passing through underground fis- 
sures and channels. Take for example the rain which falls upon the chalk 
downs of Sussex, or any other similar geological area. It sinks at once 
beneath the smooth and rounded surface, and percolates through innume- 
rable minute cracks or larger fissures, dissolving away the chalk which it 
touches, and finally issues naturally in springs along the coast, or is pumped 
out artificially—a water which contains from 15 to 25 grains per gallon of 
carbonate of lime. Such an alteration in character depends, of course, 
upon the nature of the rocks which the water traverses ; some rocks being 
easily soluble, others not. The taking up of lime or magnesia in this way 
has the effect of rendering the water “ hard; ” that is, increasing its soap- 
destroying properties. For many manufacturing processes this is a most 
undesirable quality; and we therefore find that many of the important 
industries of the country are located in districts where soft water is easily 
procurable. ' 

The following are the formations which, as a rule, yield soft water ;— 
Igneous, metamorphic, Cambrian, Silurian (non - calcareous), Devonian 
(non - calcareous), millstone grit, coal measures (non - calcareous), lower 
greensand, London and Oxford clay, Bagshot sands, non - calcareous 
gravels. On the other hand, the following geological formations almost 
invariably yield hard water :—Silurian (calcareous), Devonian (calcareous), 
mountain limestone, coal measures (calcareous), new red sandstone, con- 
glomerate sandstone, lias, oolites, upper greensand, chalk. 

The manufacturing towns of Lancashire and Yorkshire obtain their 
supplies from sources which, even if the water had passed underground, 
would leave it comparatively soft; but this quality is fully secured by the 
character of the works, which consist of large reservoirs impounding the 
water which has principally run merely over the surface. For dietetic 
purposes, the ay | of hardness, if not excessive—that is, if it does not 
exceed 12 grains on Dr. Clark’s scale (equivalent to 12 grains of bicarbonate 
of lime per gallon)—is not considered objectionable on physiological 
grounds. For ordinary domestic purposes, and especially for personal 
washing and cleaning generally, soft water is infinitely preferable to hard, 
both in respect of comfort, efficiency, and economy. “ . 

Taking into account all the purposes for which water is used, it can 
hardly be questioned that a pure soft water supply is, on the whole, r 
ferable to a pure hard water supply. The term “pure” is here used to 
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imply the absence from the water of organic impurities as distinguished 
from the dissolved inorganic matters which have before been referred to. 
Except as producing hardness, the inorganic matters usually found in 
water are practically harmless. But organic pollutions may be of the most 
disgusting and dangerous character; those, for instance, which are the 
result of contamination with town sewage or cesspool manure. It is to 
avoid the risk of such pollution that many towns have in great measure 
been led to seek their sources of supply on elevated moorlands above the 
level at which arable cultivation is carried on, and where it follows that 
there are no towns or villages, and the scattered population is very sparse. 
In this country the plough is rarely seen above the 800-feet contour; and 
as it will not pay to cart manure to such an elevation, these high lands are 
merely used for the pasturage of sheep and the rearing of grouse. Water 
obtained from such sources is practically, therefore, in the condition in 
which it falls from the clouds as snow or rain. The only impurity it may 
contain is a little organic matter derived from passing over the peaty soil 
which often occurs on high moorlands, especially where the summits of the 
hills are broad and comparatively flat. This contact with peat and with 
growing heather gives a stain to the water to such an extent that when 
seen in deep reservoirs it looks like dark coffee. As seen in an ordinary 
white glass bottle or tumbler, the tinge is rarely deeper than a very faint 
straw colour. There is nothing harmful in this colouring matter, because 
it is of purely vegetable origin, and to some extent it may be removed by 
storeage in open reservoirs, or running in channels exposed to the air. 

Many towns are so located in this country that it is practically 
impossible that they should obtain pure water supplies from elevated 
watersheds, on account of the enormous expense that would be entailed 
in the construction of the necessary works. Such places must be content 
to be supplied from rivers in their immediate neighbourhoods, and which, 
having run their courses, through many miles of highly-manured lands 
and past thickly-populated towns and villages, contain water which has 
necessarily become polluted by the washings from the lands and the 
sewage from the towns. Such sources as these would be inadmissible but 
for the great rehabilitating process which Nature silently carries on in a 
river, and to which chemists apply the term “oxidation.” In this 
wonderful process, the polluting organic matters which the water contains, 
are converted, by the agency of oxygen, into harmless inorganic salts, and 
the water again becomes fit for the use of man. 

This statement, however, must not be made without some reservation 
and explanation, because chemists of the very highest standing are not 
agreed as to the extent to which rehabilitation of the water is carried. 
This has, in fact, become quite a “ burning” question ; and the battle has 
been fought long and frequently over the water which is taken from the 
Thames, and delivered for consumption by the inhabitants of London. 
The difference of opinion is now narrowed down into a small compass; 
and to outsiders it would appear that there is a chance, sooner or later, 
that an agreement may be come to between the authorities. As repre- 
sentatives of the two sides may be named Dr. Frankland and Dr. Meymott 
Tidy. Dr. Frankland admits that oxidation is effective in burning up, or 
converting into a harmless condition, even such vile contaminations as 
human sewage, if this is in a normal or healthy condition ; but he contends 
that the virulent zymotic diseases are propagated by organized germs con- 
tained in the sewage, which are indestructible, and which may travel 
scores of miles in a running stream without being deprived of their fatal 
potency. Dr. Tidy contends, on the other hand, that there is no evidence 
of the existence of these animated germs, and affirms that a run of a 
few miles in a river fully oxygenated, and in which the pure 
water bears a sufficiently high ratio to the polluting matter, will 
suffice to render such water again fit for human consumption. Dr. 
Frankland’s theory is naturally a disquieting one, and his opponents 
certainly have facts in their favour ; for London is undoubtedly one of the 
healthiest cities in the world, and its inhabitants have never been known 
to suffer from disease induced in the way suggested. The “germ” theory 
is, however, making steady advances under the investigations and 
researches of competent men; and it is to be hoped and expected that if 
the historic germ is at last discovered, and exhibited to the incredulous 
gaze of Dr. Meymott Tidy, he, or some of his confréres, may speedily dis- 
cover a method of scotching it before it has time to do any mischief. 

It may now be convenient to describe shortly a few typical examples of 
the utilization of the different sources of supply which have been thus 
generally referred to. 

Take, first, such a case as that of Lancaster, whose water-works supply 
a population of between 30,000 and 40,000. The town is situated on the 
River Lune, about seven miles above its junction with Morecambe Bay, 
and is built upon a site which, rising from the river, varies in elevation 
from 15 to 200 feet above Ordnance datum, or mean tide level. The water 
is obtained from the high moorlands of Wyresdale, at a distance of eight 
or ten miles from the town, in a south-easterly direction. These “ fells,” 
as they are locally called, constitute the extreme north-easterly portion of 
the watershed of the River Wyre, a small river which also falls into More- 
cambe Bay near the town of Fleetwood. That portion of the fells which 
is secured by Act of Parliament as a source of water supply for Lancaster 
has an area of 2700 acres, and an altitude varying from 850 to 1800 feet 
above the sea. 

The geological formation of the gathering-ground is millstone grit, 
covered with scant eo suitable for sheep pasturage, and heather. 
Interstratified with the of permeable grit stone there are layers of 
impervious shale, which, at various levels, throw out the water percolating 
downwards from the-surface, in the shape of springs; and a number of 
these springs have been intercepted by small pipes communicating with 
mains laid along the hillside, and leading their combined waters to the 
south-west corner of the reserved area. One of these mains forms part 
of the original works constructed under the superintendence of Sir R. 
Rawlinson, C.B., in the year 1852; the other, which runs (broadly speak- 
ing) parallel to the first, but about 200 feet lower down the hillside, was 
laid six years ago, as part of an extension carried out by the writer. 

The water derived from these is, of necessity, of the purest possible 
character, for the rain which feeds the springs falls upon the clean open 
moorland, and sinks at once into the millstone grit rock, in which it finds 
nothing to dissolve and cause hardness, and nothing to organically pollute. 
The water issues from the springs in a bright sparkling condition, at 
a constant temperature of about 45° Fahr. It contains only 1 grain in 
15,500 grains of solid matter, and its hardness is under 1° on Clark’s scale. 
This may be fairly regarded as an ideally perfect source of supply ; and it 
has been an inestimable boon to the inhabitants, especially as it replaced 
water obtained from shallow wells in the town, polluted in the vilest 
possible manner by percolation from numberless foul and reeking privy 
pits and middens. 

Between the fells and the service reservoir, which is situated on the 
town moor 240 feet above Ordnance datum, the country is intersected by 
several valleys, across which the water is conveyed in iron pipes. At two 
intermediate points the pressure is broken by small covered tanks, and the 
water is never exposed to the open air from the time it sinks into the 
= as rain or snow till it is drawn from the consumers’ taps in the 

wn, 





Perhaps it may be as well to explain here that, when water is obtaj 
from elevated watershed areas of this character, Parliament almog 
invariably insists upon “ compensation ” being made to the river for such 
abstraction. This compensation is secured by the construction of reser. 
voirs somewhere upon the main river or its tributaries, in which water jg 
stored in time of flood, and given out in a constant stream in times of 
weather; the assumption being that floods are utterly useless, if not 
damaging, to riparian owners and millowners, whilst it is of advantage to 
every interest to have the dry-weather flow increased in volume, Thus, 
in the Lancaster case, whilst the Corporation have the right to take 
2 million gallons a day from the springs for the use of the town, they were 
under the obligation to construct upon the River Wyre a reservoir capable 
of holding 185 million gallons, from which the millowners have the right 
to draw water according to their needs during the summer months. By 
means of such works, all the parties concerned are greatly benefited, 

The second type of utilization of sources which may be referred to jg 
that which is exemplified on so magnificent a scale in the works supplying 
Glasgow, and constructed from the designs and under the superintendence 
of Mr. J. F. Bateman, C.E. In this case, advantage is taken of three 
natural lakes—viz., Loch Katrine, Loch Venachar, and Loch Drunkie, 
The watershed area draining into these lakes is 45,800 acres in extent, It 
consists of unpolluted, sparsely-populated moorlands ; the geological forma. 
tion being of the silurian age. Loch Katrine has a water surface of 3099 
acres, Loch Venachar, 900 acres ; and Loch Drunkie, 150 acres. They are 
all, of course, supplied by the rain which falls —_ the 45,800 acres; and 
as a considerable proportion of this area is of a peaty character, the 
streams which run down the mountain sides are frequently as dark as 
London porter. By the deposit of the heavier parts of the peaty matter, 
and the bleaching action of the air, the water is drawn from Loch Katrine 
with only a faint tinge of colour. The two smaller lakes are utilized as 
compensation reservoirs. The artificial storeage necessary is obtained by 
raising the original normal level of Loch Venachar 5 ft. 8 in. with power 
to draw it down 6 feet, and by raising Loch Drunkie 20 feet ; the raising in 
both cases being done by masonry dams across the outlet valleys, furnished 
with draw-off sluices. The storeage for the supply of Glasgow is obtained 
by works which raised the normal level of Loch Katrine 4 feet, and admit 
of drawing down 3 feet. Its capacity is 3000 acres of area, by 7 feet in 
depth ; being equivalent to nearly 1000 million cubic feet, and competent 
to furnish 50 million gallons a day during a four months’ drought. 

The water surface in Loch Katrine is 360 feet above the mean tide level 
at Glasgow. The conduit conveying the water to the City commences on 
the south side of the lake, about 3 miles from its western extremity, and 
runs generally in a southerly or south-western direction. At 26 miles from 
the Loch it discharges into an artificial reservoir—70 acres in extent, and 
holding 500 million gallons—near Mugdock Castle; the top water of this 
reservoir being 311 feet above the mean tide level at Glasgow. Two lines 
of 3 feet cast-iron pipes (one 7 and the other 8 miles long) convey the water 
tothe city. For 13 miles out of the 26, between Loch Katrine and Mugdock, 
the conduit is formed by tunnelling through very hard rock, such as whin- 
stone, gneiss, and mica slate ; the tunnels being 70in number. Nine miles 
of the remaining length is “ cut and cover” work; and the rest consists of 
cast-iron or wrought-iron pipes across valleys. 

The advantage of such a source of supply as that of Glasgow is the 
facility and small cost with which the storeage capacity necessary to 
furnish the requisite daily quantity for consumption and compensation is 
obtained. In Loch Katrine, the narrow outlet from the lake had only to 
be dammed up 4 feet ; requiring artificial works of the simplest character, 
entailing no risk or contingency in their execution. Having a flat area 
3000 acres in extent to begin with, a simple plank 1 foot high would have 
sufficed to impound 816 million gallons. The desirability of securing 
such a reservoir site as this can only be fully appreciated by those who 
have had the responsibility and anxiety of forming large storeage reser- 
voirs, by the construction of high embankments across valleys. The 
relative amounts of labour and outlay in such reservoirs and in cases like 
Loch Katrine will be better realized in considering the next type. 

(To be continued.) 





SOFTENING OF WATER. 
By Batpwin Laruam, M. Inst. C.E., F.G.S., &e. 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

For the purposes of the present investigation, water may be divided into 
two classes—hard and soft. Hard water is a water which contains salts of 
lime, magnesia, or iron, and sometimes an amount of free carbonic acid. 
A hard water, commonly considered, is one that destroys soap in wash- 
ing; while a soft water is one that does not destroy soap. A soft water 
may derive its properties from an absence of earthy salts, or it may 
have become soft by reason of the presence of certain alkaline salts in the 
water, notably the salts of soda and potash. Hard waters may be divided 
into two classes—those which are permanently hard, and those which are 
temporarily hard. Generally, it is found that a single sample of naturally 
hard water partakes of both these properties. A water which is said to be 
temporarily hard becomes soft by boiling, as the hardness is due to salts 
of magnesia or lime dissolved in the water by the agency of carbonic acid, 
or due to the presence of this gas in a free state in the water. Under 
either circumstances, the effect of boiling the water a sufficiently long 
time is to drive off the carbonic acid gas, and a natural softening of the 
water takes place from the absence of this gas, and the earthy salts that 
have been held in solution by it in the water. 

Water that is perfectly hard derives this property from the presence of 
the same salts as water temporarily hard; but instead of being combined 
with carbonic acid, they are combined with sulphuric acid. To soften 
water that is permanently hard, very different conditions are required than 
is the case with waters that are only temporarily hard. 

The qualities of a good drinking water have been described as follows :— 
Freedom from vegetable and animal matter; pure aération; softness; 
freedom from earthy, mineral, or other foreign matter; coolness and 
delivery at the minimum temperature; lucidity or clearness; absence of 
taste and smell. 

Although many authorities insist that, for the sake of health, @ soft 
water is beneficial, there are those who contend that there is no evidence 
whatever to show that even a hard water has any influence upon health. 
It is clear, so far as the health statistics of this country are concerned, 
that, if anything, the results come in favour of persons inhabiting districts 
possessing hard waters. On the other hand, it has been thought. that 
particular diseases which affect particular localities—such as cretinism 
and goitre—are due to certain salts of magnesia which have been found 
in the waters of the district. Some waters which are of remarkable 
softness, in which the softness is due to the presence of certain alkaline 
salts, especially those of soda, may be quite unfit for drinking purposes. 
A type of this water is found in the well supplying the Trafalgar Square 
fountains, as it is stated by some authorities that the large amount 0 
soda contained in it, if taken habitually, acts medicinally upon the 
kidneys. It is also useless for washing, as the water is liable to destroy 
certain colours, and stains glass, It is said to be unfit for bathing, as the 
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soda combines with the oily matter of the skin, producing a roughness 
and liability to chapping. Water, however, which is naturally soft, or 
which has been softened by means of a process like Dr. Clark’s (which 
does not add any new element to the water), has great advantages for 
many purposes. It prevents incrustation of steam-boilers and household 
utensils; it results in a saving of fuel, less wear and tear in washing linen, 
and in the labour of cleansing ; it saves soap in all washing and cleansing 
operations ; the water cleans better, and gives a better colour to linen ; 
and it is also said to lead to greater economy in tea-making and brewing. 
But whether the latter statement is correct or not is very doubtful, as 
water used for such purposes is always boiled; and when used in this 
state should be as soft as softened water. 

The processes which have been used, both in ancient and modern 
times for softening water, may be comprised under the heads of Boiling, 
Chemical Processes, Distilling, Exposure, Freezing. 

Softening by Botling.—Pliny, in his “Natural History,” states that 
“water that hath been once sodden (that is, boiled) is far better than that 
which is raw.” There is little doubt that the boiling of water, both as a 
means of reducing its hardness and also to effect its purification, was very 
extensively practised in ancient times ; and the custom of boiling water is 
still carried on amongst some of the older nations, such as China and parts 
of India, with the greatest possible advantage, both from an economical 
and a sanitary point of view. The Emperor Nero (a.p. 50 to 68) boiled 
water for drinking purposes, and subsequently cooled it in glass vessels 
to which snow was externally applied. The effect of boiling water is to 
liberate the carbonic acid, which holds certain alkaline salts in solution ; 
and on the liberation of the acid these salts are precipitated. This forms 
the coating which furs our kettles, accumulates in our boilers, blocks the 
circulating pipes of our water-heating apparatus, and is often a source of 
danger, and always of expense. 

The effect of boiling water in order to soften it can only be secured when 
this operation is sufficiently prolonged. The Commissioners appointed to 
inquire into the chemical properties of the water of the Metropolis in 
1851, made some experiments on the effects of boiling an artificially pre- 
pared hard water containing 13°5 grains of carbonate of lime per gallon; 
and it was found to decrease in hardness from 13°5° to 11'2° by being 
heated to the boiling point. After boiling for & minutes, it was reduced 
to 63°; for 15 minutes, to 44°; for 30 minutes, to 2°6°; and for 60 
minutes, to 2°4°, So that the softening effect does not take place at once, 
but a prolonged boiling is required in order to produce the greatest degree 
of softening. In order to get rid of the temporary hardness of water, 
sharp boiling for not less than 20 minutes is requisite; but boiling water 
does not remove the hardness occasioned by the salts which are neutral ; 
in fact, the permanent hardness of the water is increased by boiling, as 
all the water evaporated leaves a concentration of the neutral salts in 
the remaining water. It has also been shown that the alkalinity of water 
is more after boiling than when softening has been produced by an alka- 
line salt such as lime; but both have the effect of reducing the hardness 
to about the same degree. This increase of alkalinity after boiling is 
attributed to the concentration of the neutral salts consequent on the loss 
by evaporation. The temporary salts held in solution by water are pre- 
cipitated by boiling ; and it is these precipitated salts which cause the 
furring of kettles, hot-water boilers, steam-boilers, and hot-water pipes, 
and have led to the adoption in certain cases of means either for retaining 
the salts in solution in the water, or of preventing their deposit in steam- 
boilers, but, as a rule, with only partial success. 

Chemical Processes of Softening Water.—Ii a paper read before the 
Literary and Philosophical Society of Manchester in 1781, by Mr. T. 
Henry, F.R.S., a description is given of a mode of preserving sea water by 
means of quick lime, in which the author pointed out that the earthy base 
of magnesia was precipitated in sea water by lime, and its place taken by 
a calcareous salt. He also referred in this paper to the will inows action 
of quick lime on common water as a preservative. The effect of the lime, 
doubtless, upon the sea and fresh water was to induce abundant precipita- 
tion, which dragged down with it certain organic impurities; and, as a 
consequence, the water remained free from putrefactive influence after- 
wards, as was clearly shown in the course of his experiments. 

The first patent for purifying water by chemical agency in this country 
was taken out in 1838, for precipitating by muriate of zinc and salts of 
soda; the latter saits precipitating the zinc from the water, leaving the 
water in a purified state. 

In 1841, Dr. T. Clark, of Aberdeen, took out a patent for his well-known 
and beautiful process for softening water—a process which has, more or 
less, been the basis of all other patented processes of this description which 
have been adopted since that period. 

After giving a description of the process, from a paper read by Dr. Clark 
as far back as 1856, the author proceeded :— 

According to Dr. Clark’s scale, 1° of hardness means that there is 1 grain 
of chalk in a gallon of water. According to the scale introduced by 
Dr. Frankland, in the Sixth Report of the Rivers Pollution Commissioners, 
parts per 100,000 are used, or 1 grain of chalk in 100,000 grains of water. 
So that it is necessary, in considering the reports of the Rivers Poilution 
Commissioners, to bear in mind this difference of degrees of hardness. To 
reduce the hardness to parts per gallon, or to the Clark scale, it is necessary 
to multiply by 7 and divide by 10. 

Hard water decomposes soap. ~The amount of soap ascertained by 
Dr. Clark to be wasted before softening the water is equivalent to 2 oz. for 
each degree of hardness for every 100 gallons. Dr. Clark introduced a 
soap test, or a means by which a solution of soap is made to at once 
indicate the degree of hardness of a water. When pure chalk is burnt into 
lime, 1 lb. is converted into 9 oz. of lime; and this quantity is soluble in 
40 gallons of water. Beyond this, lime is not soluble in water; so that 
clear lime water always possesses a known composition. This amount of 
lime is equivalent to 98°43 grains per gallon. As one particle of lime will 
remove 4° = 1'777 of chalk, it follows that 98°43 x 1°777 = 1749, or the 
number of gallons of water having 1° of hardness which 1 gallon of lime 
water will soften. In practice, however, while theoretically 175 gallons of 
water having 1° of hardness may be softened by 1 gallon of lime water, 
owing to the impurities in the lime, probably not more than 140 to 150 
gallons would be softened; so that, to arrive at the amount of lime water 
necessary to soften hard water, if we divide 150 by the degrees of hardness 
according to Clark’s scale, it will generally represent (roundly) the number 
of gallons of water which can be softened by 1 gallon of lime water. 

It is found in practice that neither by boiling nor by the lime process 
can all the hardness which is termed “ temporary hardness” be removed ; 
in fact, a small quantity of chalk—to the extent of 1 in 5000 parts—is 
insoluble in water, and still remains in solution after the process. How- 
ever, 10-11ths of the whole of the temporary hardness may be moved by 

e lime process. In employing the Clark process, the limewater is 
usually applied, owing to the fact that it is a standard liquid containing a 
known quantity of lime, although cream of lime is sometimes used with 
advantage. Large tank space is needed to carry out the process; three 
tanks ordinarily being required—one for filling up, another for drawin 
down, and a third in reserve while cleansing is going on—and each om 4 
should hold a day’s supply. 











It is a point of importance to know that the salts of iron may be readily 
removed by the application of lime. This the author found in the case of 
the water-works at Horsham, where the water was so highly charged with 
iron that everything it touched was discoloured; but by the application of 
lime the whole of the iron was removed. It should also be noted that the 
process has a marked effect in removing organic matter from water. This 
was shown by the Rivers Pollution Commissioners and by the analysis 
published by Professor Wanklyn, especially in the marked diminution in 
the amount of albuminoid ammonia. The great objection raised against 
soft water has been its liability to produce lead poisoning; but the con- 
sensus of opinion is that water softened by the Clark process is not liable 
to attack lead, which is a point of very considerable importance in favour 
of the process. 

Dr. Clark’s process was first carried out by the Woolwich and Plumstead 
Water Company ; and it was there shown that the water was successfully 
softened from 23° to 7°. These works were subsequently bought by the 
Kent Water Company, and the process of softening the water was discon- 
tinued. An experiment was also made at the Chelsea Water Company’s 
works, the result of which is given in the following table :— 





! 
Degrees of Hardness. | 











Date. j Remarks. 
Before After 
| Liming. Liming. | 
| 
Feb. 24,1851 _ .! 14°0 | 4°50 The river was in good condition. The 
| | mixing was completed in 10 hours. 
Marchl1 ,, e| 141 8°75 The river was in good condition. The 
} | mixing was completed in 9} hours. 
so Be ‘ 10°5 5°00 The river was in flood, and the flood tinge 
| was retained after liming. 
» 22 y | 11°6 4°80 Recovering from flood. The yellow flood 
| tinge not removed. 
April 17 , «| 15°5 8°60 The river in an average condition. 





In the course of experiments made in softening various waters, it was 
observed that, if the water was at all tinted, the softening process did not 
clear it; but there was a tendency for the matters separated to remain in 
suspension in such water; so that it was considered expedient, in softening 
river water, that the water should be filtered until quite bright before it 
underwent the softening process. 

Mr. P. H. Holland, M.R.C.S., late Inspector to the Burial Act Office, 
suggested, as an addition to the Clark process, the use of oxalate of ammonia 
or soda, to further reduce the hardness of the water after treatment by 
this process. The use of carbonate of soda for softening water has been 
known throughout the whole country by tea makers from an early period. 
This salt added to water acts on the bicarbonate of lime and magnesia, and 
precipitates chalk and carbonate of magnesia. It also decomposes the 
sulphates of lime and magnesia, precipitating the lime and magnesia, 
while the soda remains in solution; so that the permanent hardness of the 
water is reduced by the use of this salt. The Rivers Pollution Commis- 
sioners of 1874 state, in their Sixth Report, with reference to the use of 
carbonate of soda, that “the hardness of water is almost exclusively 
caused by the presence in solution of the bicarbonates and sulphates of 
lime and magnesia. These salts are all decomposed by carbonate of soda, 
slowly in the cold, but rapidly when the water is hot, insoluble carbonates 
of lime and magnesia being deposited or precipitated as a fine mud, whilst 
soluble bicarbonate and sulphate of soda are formed.” The process, how- 
ever, of using soda is much more expensive than the ordinary lime process ; 
about 43 times as much soda being required to produce the same results as 
in the case of lime. 

An old receipt for softening water, and useful for some domestic pur- 
poses, is as follows :—Dissolve 6 lbs. of pearlash or subcarbonate of soda in 
a gallon of soft water; boil the solution, and when boiling add 2oz. of 
soap, and stir until all the soap is dissolved. When this solution is added 
to water to be softened, the carbonate of soda and the soap combining with 
the salts, producing both temporary and permanent hardness, forms an 
insoluble compound by the combination with the soap, coagulates, and 
rises to the surface of the water, from which it may be skimmed off. 

(To be continued.) 





ANNUAL DINNER OF THE YORK GAS COMPANY’S WORKMEN, 
On Saturday, the 26th ult., the workmen of the York United Gas 
Company, to the number of about 100, had their annual dinner at the 
Black Swan Hotel, Knaresborough. The Company’s Secretary and Mana- 
ger (Mr. C. Sellers) presided ; and, after the usual loyal toasts had been 
disposed of, proposed “‘ Prosperity to the York United Gaslight Company,” 
which he designated the “bread and butter toast.” He said he knew 
that the toast would be drunk with enthusiasm, for, however proud old 
soldiers were to serve under the flag “ that has braved a thousand years 
the battle and the breeze,” there were many there who would be equally 
proud to serve under the flag of the York United Gaslight Company. 
Amidst the breaking down of industries in various parts of the country, 
and the depression in trade which deprived so many homes of their usual 
comforts, their old gas flag floated undisturbed, and their employment 
maintained a regularity which other workers might envy. Beyond this, 
he did not think there was any trade which showed more promise of 
future and varied developments than the gas trade. He had on previous 
occasions said rather hard things about the electric light, but he fully 
admitted that they had to thank the electric light for many things. They 
had to thank it for stimulating a greater desire in the public mind for 
more light, and for purer light ; and they also had to thank it for showing 
up the relative cheapness of gas, for in cost the electric light could not 
“hold a candle” to gas. Lastly, they had to thank it for stimulating gas 
manufacturers to more enterprise in developing the uses of gas for cook- 
ing, warming, and trade purposes. If they looked into the workshop of to- 
day where formerly gas was used for lighting purposes only, they found 
that it was making its way into almost every branch of business. 
Gas was far more economical than any other fuel. But if they wanted to 
find gas properly appreciated, they must look into their homes, and into 
housekeeping ; for there gas had a chance to make its virtues known. 
Men had many elbows and prejudices against new ideas. But ladies, 
happily, were free from elbows and prejudices ; and the moment. they saw 
a good idea to save money and lessen labour they adopted it. Let them 
look into a modern household where gas was to be had, and what did they 
find? They found gas-stoves and gas-ovens for roasting, boiling, baking, 
and toasting. They found gas water-heaters for baths and other pur- 
oses ; and though last, not least, one of the latest uses to which gas had 
een put was to drive a washing-machine—one of the most marvellous 
economizers of time, labour, and soap that was ever invented. In tach 
washing with a gas washing-machine was mere amusement; and he ha 
no hesitation in saying that the machine would save 50 per cent. of the 
usual cost of washing by the laborious and old-fashioned plan. Some odd 
people still condemned the use of gas for warming bed-rooms. But it was 
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not the fault of the gas, but of the people who used it; for if proper gas- 
stoves were used there was no fuel to compete with gas in giving uniform 
heat with the least possible amount of trouble. And if there was a town 
where the people could get all these advantages, it was York, where gas 
was now only 2s. 3d. per 1000 cubic feet. 

After dinner the men amused themselves with outdoor sports of various 
kinds ; and, although the weather was not the most favourable, an enjoy- 
able afternoon was spent. 


NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinsureu, Saturday. 

The question of Sunday labour in gas-works is one which ought now to 
be speedily determined ; the wonder being that it should have prevailed so 
long, and more especially in “religious Scotland.” It resolves very much 
into a matter of management; and, as was proved to demonstration by 
Mr. G. Livesey at the recent meeting of The Gas Institute, where there is 
the will there is the way. Mr. Foulis, of Glasgow, has for a number of 
years stopped all Sunday labour at his works; thus setting an example, by 
showing what can be done in the largest works. In Edinburgh, by an 
arrangement of the shifts, there is recurring relief; but it is terrible 
slavery for the stokers on duty to work on une “ day of rest” from six in 
the morning till ten at night. With the additional storeage just provided, 
Mr. R. Mitchell, the Engineer and Superintendent, may be expected to 
effect, among other important improvements at the works, that of entire 
cessation of labour for at least 12 hours on the Sunday. Mr. A. Smith, 
of Aberdeen, following (curiously enough) the lead of England on this 
question, put it distinctly to the North British Association, at their 
recent meeting, that there was “little practical difficulty in stopping for 
12 hours;” and this was not controverted. The excellent Manager of 
the Dundee Gas-Works (Mr. J. M‘Crae) took very low ground in sup- 
posing that the men who “labour on Sunday as on Saturday” would 
object to the relief, as it would be a reduction of 4s. per week on 
their wages. If this were so, it is but a proof of the degenerating 
influence of Sunday work. In countries where little regard is paid to the 
“ day of rest,” and saints’ days are held in more repute for revelry, the 
effect is witnessed upon the whole national life; and in Paris, where one 
sees the tired labourer toiling with his hod on Sunday as on Saturday, it 
is found, on inquiry, that the seven days’ work has come to mean less pay 
than the British workman obtains for his 54 hours’ service. It is, how- 
ever, a painfully low standard to take. As a matter of a few shillings less 
or more of wages, certainly the 4s. will never compensate for the mental, 
moral, and physical loss to the Dundee gas stoker. But even he is not so 
ignorant as to believe it; and one of them addressed the Corporation quite 
recently in an epistle to the local press, praying for some relief, and at 
least a little of the consideration now being vouchsafed to the police and 

ostmen of the town. It goes without saying that there is no comparison 
Seiaaen these important official personages and the gas worker, in their 
respective needs for a ‘day of rest.” Newspaper men and brewers are, 
perhaps, a better comparison; but these classes of toilers for the mental 
and bodily refreshment of the masses on Monday are well off compared 
with the stoker, whose slavery is fortunately unique in this country. In 
manufacturing towns like Dundee, there is little reason for this working 
on Sunday as on Saturday; the consumption being so much reduced by 
the stoppage of the large — works, that a very little extra production 
throughout the week would secure the result aimed at, instead of followin: 
the old habit (which with some would seem to become a “ second nature sy 
of depending upon Sunday for filling = 4 the gasholders. It hascome to be 
admitted that in Presbyterian Scotland even there is a sad falling off from 
the “‘ Westminster Confession of Faith,’ which ordains it to be the duty 
of everyone “ to spend the whole of the Christian Sabbath in the public 
and private exercises of God’s worship, except so much as is to be taken 
up in the works of necessity and mercy.” But surely there is no reason to 
believe that gas engineers, as a class, are irreligious, or worse than their 
neighbours in their views about the Sabbath; and the physical, moral, 
social, and religious aspects are all for man’s best and highest good. Man 
lies under a necessity to cherish the social affections of his nature; and 
an able thinker asserts that meeting together for Divine service on the 
Sabbath has this beneficial effect, that “the eye of faith grows bright 
when it meets another eye lighted up with the same living light;” but 
there is not much chance of this exaltation for the average gas stoker in 
his 12 or 14 hours’ toil for an artificial light which is his only illumination. 
The busier a nation is, the more need has it of the weekly rest; and hence, 
as Hengstenberg has well remarked, “It is not without good reason that 
in England the Sunday is held with almost a convulsive grasp. With this 
restless, busy people, it is but the impulse of spiritual sald qpeunprvetien 
which dictates this strict observance.” Still more is this eloquent opinion 
applicable to Scotland, for there the law forbids all shopkeeping or public 
labour that is not absolutely a necessity ; and it is only, of course, on the 
ground of necessity that gas-works are allowed to continue their manu- 
facture in conjunction with a certain laxity not tolerated in olden times. 
History, both ancient and modern, as well as every thinking mortal’s 
experience, concurs in proving the necessity of a “day of rest;” and its 
deprivation is worse than “ robbing the poor man of his beer.” The Pro- 
vost of Dundee is untiring in endeavouring to do this latter service ; and 
it is astonishing that gas committees have not been equally observant of 
the crying evil of Sundaylabour. In so far as they have not sought to 
ameliorate the condition of their employés in this respect, they are blame- 
worthy; but it is to be hoped that, now the managerial mind is aroused, 
its sense of propriety and justice will prevail, and that Scotland will lead 
instead of lag in the abolition of labour in gas-works on Sunday. 

The Edinburgh Gaslight Company have just added to their large storeage 
in the south-east district of the city by the erection in their yard, South 
Back of Canongate, of a very capacious gasholder. The tank, which is 
faced and bottomed with substantial brickwork, is 37 feet in depth, and 
142 feetin diameter. The holder is in two lifts, the lower one being 140 feet, 
and the upper one 137 ft. 6in.indiameter. Round the side of the tank isa 
ring of massive iron columns, each having a diameter of 3 feet at the base, 
an yeriog off to about 2 feet at the top. They rise to a height of 
74 feet, and half way up and at the top are joined together by malleable 
iron girders 3 feet in depth, and by diagonal tie-rods. The holder, which 
was put up by Messrs. C. and W. Walker, has been thoroughly tested, and 
is now ready for use. 

The Linlithgow Gas Company have reduced the price of gas supplied to 
the inhabitants of the ancient burgh from 4s. 7d. to 4s. 2d. per 150 cubic 
feet, and the charge for meters by 1s. per annum. 

Although the month of July was particularly wet, there is a great 
crying out, in different localities in Scotland, for water “fit for domestic 
purposes.” St. Andrews has been looking long and anxiously after a 
particular source of supply which is now condemned. On the opposite 
shore of the Firth of Forth, North Berwick was about to turn on a new 
tap for 150,000 gallons a day from the upper waters of the Pomona Burn, 
when the Local Authority were interdicted by lower heritors, in particular 
& paper maker, who said that the domestic supply would have the effect 





of closing his mills, which property was worth £100,000; so that the town 
being only assessable to the extent of 2s. 6d. in the pound, could not pay 
him compensation. The Court obtained returns from the parties as to 
the water passing down the burn. But the one seemed to have taken jt 
at the flood, and the other at the shallow; for the one was exactly half the 
other. As, however, the lowest gave it at 2 million gallons, the Court 
removed the interdict, but restricted the withdrawal to 100,000 gallons 
leaving the dispute to resolve itself into one of compensation. Dundee, 
too, finds itself in a fix. There are two sources of water supply, the 
Lintrathen and the Monikie; the latter requiring to be diluted by the 
former. Some of the Lintrathen pipes are burst, so that the whole of 
Broughty Ferry has been cut off from this source, which is going to the 
mills. A householder has been at the expense of an analysis of the 
Monikie supply, with the result that the Public Analyst declares it to be 
not a good drinking water, as it contains “ far too much organic matter of 
an objectionable character.” Banchory, in Aberdeenshire, having adopted 
the Lindsay Act, resolved, at a recently held public meeting, to take steps 
for carrying out a scheme of water supply and drainage. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

The Glasgow Corporation Gas Committee have lately had under con. 
sideration the annual accounts of the Gas Trust for the financial year 
ending May 31, 1884. It is understood that the year’s surplus will be 
sufficient to reduce the debt by about £50,000; and, in view of the possible 
introduction of the electric light, the Committee are of opinion that they 
should continue their efforts to write off the liabilities of the Trust. AsT 
had confidently anticipated, the Committee do not propose to recommend 
any reduction of the price of gas for the year 1884-5, which is 3s. 6d. per 
1000 cubic feet, without any discount for prompt payment, but also 
without any charge for meter-rent. 

Several weeks since, under a remit that had been made to him, Mr. W, 
Foulis, Engineer to the Glasgow Corporation Gas Commissioners, sub- 
mitted a report to the Sub-Committee on Works in regard to the testing of 
coal at the various gas-works belonging to the Commissioners. The follow- 
ing is a summary of the report:—At present there are experimental works 
for testing coal at the Dalmarnock and Dawsholm stations; and at each of 
them it is possible to carbonize 10 cwt. of coal at onecharge. These works 
are almost constantly in operation, either testing samples or the coal as 
received. In nearly all the cases the samples are from different parts of 
seams already known. There is a great variety in the quality of the 
cannel coal from the same seam and worked from the same pit; and coal 
tested in summer gives different results from those yielded by the same 
coal in cold winter weather. In order to ascertain the value of any 
seam of coal, a large number of tests must be made, at different times, 
from various parts of the seam; and many hundreds of tests have been 
made at the works from all known seams of cannel coal, records of 
which are kept by the Manager. It is by the averages of these tests that 
the Committee are guided in making their purchases from year to year. 
As cannel coals have a very distinct and characteristic appearance, any 
great alteration in the quality of the seam is easily seen. Itis the practice 
to pay constant attention to the condition of the coal as it is being received, 
ped the actual results that are obtained in practical working are noted 
daily, and even hourly. The quantity and quality of the gas obtained from 
the coal used in a year’s working seldom vary more than 1 per cent. from 
what should have been obtained in accordance with the results of the 
experimental testings, which is a difference far within the limits of the 
errors of observation. In order that the fullest practical value may be 
obtained from the continuous testings, it will be necessary to make such 
alterations in the testing apparatus as will admit of a truckload of coal 
and its products being dealt with at onetime. At Dalmarnock the experi- 
mental purifiers and scrubbers will require additions, and the holder will 
require alterations ; the total estimated cost of the same being about £300. 
Not only will the scrubbers and purifiers at the experimental works at the 
Dawsholm station require additions, but a larger gasholder will be needed. 
In this case the total estimated is put down at about £1300. Fora complete 
apparatus, including a gasholder, at the Tradeston works, an outlay of about 
£1700 might be required ; but for about £300 there could be erected at this 
station a small apparatus which would be sufficient for occasional or 
periodical testing; and if, when tested in this way, the coal showed any 
deterioration in its quality, a truckload could be sent to Dalmarnock to be 
tested on the larger scale, which would be quite sufficient for all practical 
purposes. Having fully deliberated on Mr. Foulis’s report, the Sub- 
Committee resolved, at a subsequent meeting, to recommend that a testing 
—— should be erected at the Tradeston works at an estimated cost 
of £300, and certain alterations made in the existing testing apparatus at 
the Dalmarnock works, at an estimated cost of £250. In regard to the 
testing of coal received in bulk at the various stations, the Sub-Committee 
agreed to defer consideration of the question until the Manager had sub- 
mitted a statement, to be prepared by him, of the particulars of the coal 
purchased under contract during the past year. At a meeting of the Sub- 
Committee on Works held this week the statement referred to was sub- 
mitted ; and, after giving it due consideration, they resolved that continu- 
ous testings of the various coals received at all the works should be carried 
on, and the results regularly reported in the requisition books kept by the 
Station Managers. 

There are still further reductions to announce in the price of gas. At 
Linlithgow the price has been lowered from 4s. 7d. to 43.2d. per 1000 cubic 
feet; and the charge for meter-rents has been reduced ls. per annum. 
Such good news from the local Gas Company is naturally hailed with 
much satisfaction by the gas consumers of the town. The Falkirk 
Lighting Company, Limited, have now reduced the price of their gas to 
3s. 6d. per 1000 cubic feet; the same to take effect after the August 
inspection. Since they took possession of the works (some four years ago 
or thereby) they have effected quite a revolution in the price of gas in the 
town of Falkirk, and have morally compelled the competing Gas Company 
to sell their gas at a much lower price than was ever formerly known in 
the town. 

Mr. Giffen, the Manager of the gas-works at Auchinleck—William 
Murdoch’s native place—has lately resigned his position, and Mr. Charles 
Pearson has been appointed in his stead. 

At the monthly meeting of the Kirkcudbright Town Council held on 
Wednesday, Mr. Gibson, the Convener of the Gas Committee, gave notice 
that at next meeting of the Council he will move—“ That the Council adopt 
the Burghs Gas Supply (Scotland) Act, 1876, and that the necessary intima- 
tions for the purpose be made in the newspapers, as reauired by the Act.” 

The Glasgow pig iron warrant market has been firmer this week, and & 
large amount of business has been reported. A disposition on the part of 
some dealers to cover their oversales appears to account principally for the 
movement in warrants. By the close of the market yesterday afternoon, 
prices had advanced to 41s. 7d. cash and 41s. 9d. one month. , 

There is no improvement to report in the demand for coal. The ship- 
ments are a shade better, but they are still far short of the progressive 
increase that was looked for. Full time is now being worked at most of 
the collieries, and prices show no upward tendency. 
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CURRENT SALES OF GAS PRODUCTS. 
’ LiveRPooL, Aug. 2. 

Sulphate of Ammonia.—The demand during the week has been more 
active; and the market seems to be now well cleared of the parcels which 
were being offered for sale. Consequently, at the close a firmer tone is 
noticeable, which may result in a further hardening of prices, should the 
inquiry continue as good as it has been. The Continent also seems more 
inclined to move, since the firmer feeling in nitrate remains unabated ; 
the sales meanwhile sagueee being at £15 to £15 Qs. 6d. f.o.b. Hull, and 
£14 15s. to £14 17s. 6d. f.0.b. Leith, 





Tue RatTinc oF WATER-Works.—The two Bills introduced during the 

resent session, by Mr. Dodds and Mr. Henderson respectively, dealing 
with the rating of water-works in England and Scotland, were withdrawn 
last Wednesday. 

Exectric LIGHTING AT EasTBouRNE.—The annual meeting of the East- 
bourne Electric Light Company was held last Thursday, when the 
Directors reported that there had been a loss of £1600 on the working 
during the two years the Company had existed. The Directors, however, 
had handed over the working of the concern for the next two years to the 
Hammond #nd Anglo-American Brush Company. 

A Caution TO METER InspEcTors.—On Monday last week, Mr. Milsom, 
the Gas and Water Inspector of the Cleckheaton Local Board, went to take 
the register of a gas-meter; and on his striking a match, in the place where 
the meter was kept, to look at the index, a violent explosion ensued. The 
Inspector was very badly burnt about the face and neck; and also 
sustained severe burns on the right hand. No escape of gas had been 
reported. 

Puncmass oF THE THURLES Gas-Works BY THE Town CoMMISSIONERS.— 
The week before last, in Dublin, a firm of auctioneers offered for public 
sale, ;‘all the estate and interest of the National Building and Land 
Investment Company of Ireland, Limited (now in liquidation), in the 
dwelling-house, offices, and premises situate in Stradarcher Street, Thurles, 
with the gas-works erected thereon.” The premises were held under lease, 
with about 70 years unexpired, at the yearly rent of £3, and producing an 
estimated annual profit rent of £110. After some spirited bidding, a 
solicitor of Thurles was declared the purchaser (in trust for the Thurles 
Town Commissioners) at the sum of £1300 and auction fees. 

Tue Gas Exuipition at Lewes.—The exhibition of gas appliances in 
the Concert Hall, Lewes, to which reference was made in the JourRNAL 
last week, closed on Friday, the 25th ult. In the three days during which 
the exhibition was open no fewer than 1600 persons visited the hall; so 
that the efforts of the Directors of the Gas Company and their Manager 
(Mr. J. Hammond) to disseminate information in regard to the advantages 
to be derived from the adoption of gas cooking appliances was thoroughly 
appreciated by the inhabitants of the town. The lectures by Mrs. Berry 
were eminently practical and useful ; and much valuable information was 
rendered, and instruction given by her. One outcome of these lectures 
has been to spread a desire for the formation of a cookery class in Lewes; 
and several ladies have expressed their willingness to attend a course of 
lectures. 

Satrs oF SHares.—On Friday, the 18th ult., Mr. J. C. Towner offered 
some shares in the Eastbourne Gas Company for sale by auction at the 
Gildridge Hotel, Eastbourne. Original shares realized £21 2s. 6d. each; 
“B” shares touched £17 17s. 6d.; and 34 “‘C” shares sold for £21 and 
£21 2s.6d. Some “B” shares were also sold at £17 15s. each.——At the 
Plymouth Commercial Sale Rooms last Thursday week, Messrs. Skardon and 
Sons sold by auction ten original shares in the Plymouth and Stonehouse 
Gas Company at £24 10s. per share; 57 additional shares in the same Com- 
pany, at from £17 10s. to £17 15s. per share; and some new shares, at 
£14 10s. to £14 12s. 6d. each. On Friday, the 25th ult., Messrs. Cobb 
sold by auction, at the Mart, Tokenhouse Yard, £200 stock, bearing a 
dividend of 10 per cent., in the Chigwell, Loughton, and Woodford Gas 
Company, for £400. Last Tuesday, Messrs. Bush and Son sold by 
auction, at Sheffield, 22 shares in the Sheffield Water Company, which 
realized the following prizes:—Two £50 ordinary shares, £29 15s. each; 
two £25 ordinary shares, £15 2s. 6d. each; six £12 10s. 6d. ordinary shares, 
£7 10s. each; six £10 ““D” preference shares, £12 2s. 6d. each; six £8 
“C” preference shares, £10 each.—Last Thursday, Mr. Nightingale sold, 
at Kingston, fifteen £50 shares in the Kingston Gas Company, bearing a 
dividend of 10 per cent., at prices ranging from £105 to £110 each. 











Tue New WaTeR-WorkKs FoR Papmam.—The contracts have been let 
for the construction of a portion of these works; and a pipe has already 
been laid from the present reservoir at Wall Green to the proposed new 
reservoir at Churn Clough, with the exception of about 200 yards of tun- 
nelling. The new reservoir is to be constructed to hold 100 million gallons; 
and with the works and by-washes, covers about 294 acres. By means of 
the valve tower, which is to be fitted into the reservoir, it will be easy to 
draw off water at any particular height. The surface and bottom water 
need not therefore be used during the height of summer, should it be 
objectionable for drinking purposes. As regards the embankment, the 
deepest place will be a little over 90 feet, and there will be a strong puddle 
trench. The width of the bank at the top will be 15 feet. The inside 
slopes 3 to 1, with a bench 20 feet wide to strengthen the slope. The 
outside slope is 3 to 1, with a bench 15 feet wide, followed by a further 
slope of 24 to 1, another bench of 15 feet, and finally a slope of 3 to 1. 
This being a boulder clay district, it is very suitable for the purposes of a 
reservoir. The drainage area is about 440 acres; and the watershed is 
from 800 to 1500 feet above the sea level. The water will be taken from the 
Churn Clough Brook, the Badger Well, and Fairy Well streams. The 
authorities have also power to construct a catchwater drain from Stains- 
comb to the reservoir; and this will drain the eastern portion of the 
watershed. 

Tue Exvecrric Licut in THE Provinces.—The Board of Trade, having 
considered applications from various electric lighting companies for a 
further extension of time within which to comply with the conditions of 
the Provisional Orders granted last session for the electric lighting of the 
provinces, and of places outside the London area, they have decided to 
grant an extension of time to the 31st of December next for the lighting of 
Croydon, Margate, Ipswich, and Sudbury; and until the Ist of June, 1885, 
for the lighting of Birmingham, Redditch, and Walsall. They have, how- 
ever, refused to further extend the time (already once extended) for the 
lighting of Gravesend. This Order will therefore be revoked; as will 
also the Orders for the lighting of Cambridge, Folkestone, High Wycombe, 
Sunderland, and Wolverhampton. It may be stated that of the 25 Orders 
granted to public companies last session for lighting the provinces, only 
12 remain in force. Of these the companies holding the first 7 Orders 
above mentioned have already had twice extended the time which was 
originally granted them tocomply with the provisions of the Orders ; while 
in the case of the remaining 5—viz., Canterbury, Maidstone, Lowestoft, 
Luton, and Rochester—the time has already expired, and the question of 
granting any further extension is still under consideration by the Board of 
Trade. During the present session not a single Provisional Order has 
been applied for by any company for lighting the provinces, nor have any 
applications for licences been received ; and of those which had previously 
been applied for, that affecting Colchester is the only one which has been 
proceeded with by the promoters. 

Gas ExursiTion at Dewssury.—As briefly announced last week, the 
Dewsbury Corporation opened an exhibition of gas appliances on Tuesday, 
the 22nd ult. The inaugural ceremony was performed by the Mayor 
(Alderman Holtom), who, in the course of his address, remarked that the 
exhibition would have been held much sooner had it not been for unforeseen 
circumstances, one of which was the death of Mr. Robert Jones, their Gas 
Engineer, which prevented the Committee carrying out the scheme. 
However, they had one at last; and he thought all present would say it 
was very creditable. The Corporation of Dewsbury possessed gas-works 
which, in the completeness of their general arrangements, were second to 
none; and at the same time were of such capacity as to be able to produce 
three times the amount of gas they were doing at present, and at a very 
trifling increase of capital expenditure. If the Gas Committee could get 
the production raised to anything like this extent, the price of gas could be 
reduced to the consumers by 1s. per 1000 cubic feet. It was with the view 
of bringing about a greater consumption of gas that the exhibition had 
been projected. Having dwelt on the advantages to be derived from the 
use of gas for cooking purposes, and cited numerous instances in support 
of his statements, he formally declared the exhibition open. A vote of 
thanks was then accorded to the Mayor; and Miss Peacock, of Leeds, 
proceeded to give a lecture on cookery. The exhibits do not require 
detailed notice. Suffice it to say that the whole of the arrangements 
were in the hands of Mr. H. Townsend (the recently appointed Gas 
Engineer), who carried them out in a manner satisfactory alike to the 
Gas Committee, the exhibitors, and the public. The exhibition has been 
&@ very great success. 








GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


ithe \ Can be made on their 





Thirty-two Medals at all ---------7 
the Great International Ex- 
hibitions have been awarded 
to GWYNNE & CO. for 
Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 


per hour, which are giving un- 
qualified satisfaction in work, 
and can be referred to. 


In use in all the Largest 
and most Modern Gas-Works 
in the World, and far surpass- 
ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 
durability, work performed, and economy of fuel. 

Many of the so-called ‘‘ Improvements” and “ New” 
Exhausters recently introduced by other makers are 
arrangements long since discarded by GWYNNE & CO. 
as inferior in design, durability, and efficiency. 


GWYNNE &C° 
PATENTEES 





























GWYNNE & CO.’8 PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 


ESSEX ST WORKS 
LONDON wW.C. 








Patent principle, to pass 
Gas without the slightest 
oscillation or variation in 








4 pressure. No other Maker 
m can do this. 

GWYNNE & CO. are 
the largest Makers in the 
World of 

EXHAUSTERS AND ENGINES, 

GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c., &c. 





Orders for Engines 
and Exhausters now in 
hand to pass about 


2 000,000 cubic feet and Testimonials on Gas-exhausting 
, and other Machinery on application 
per hour. 


at the above Address, 





Gwynne € Co.'s New Catalogue 
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OXIDE OF IRON. . 
HE Gas Purification and Chemical 
Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 
Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wm. O’NEIL4, 
Managing Director. 


ANDREW STEPHENSON begs to call 


attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


Ww ANTED, by the Advertisers— 

C. T. Laws and Sons, Retort Setters, 19, Ferrier 
Street, York Road, Wandsworth—either piecework or 
by the day. Many years at the Chartered Gas-Works, 
Westminster. Uniform heats guaranteed. One trial 
solicited. 


WANTED, by an Assistant in a large 
Gas-Works, an appointment as ENGINEER 
and MANAGER, or ASSISTANT ENGINEER. Has 
had great experience in the erection of Works with 
modern apparatus. Fourteen years’ experience in 
every department at home and abroad. Age 31. 

arried. 

Address No. 1074, care of Mr. King, 11, Bolt Court, 
FPLeet Street, E.C. 


WANTED, a situation as Manager of 
medium-sized, or ASSISTANT on large Gas- 
Works. Honours Certificate. Good Draughtsman. 
Well up in all branches. Several years’ references. 

Address No. 1072, care of Mr. King, 11, Bolt Court, 
FLext StRsET, E.C. 


WANTED, by a Gas Engineer in the 
prime of life, an appointment as ENGINEER 
and MANAGER of Gas-Works. Good Carbonizer and 
correct Accountant. Highest recommendations and 
references. 

Address No. 1065, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


ADVERTISER, a Practical Gas, Water, 


and Engine Fitter, well up in routine of Works, 
seeks re-engagement. Total abstainer. Testimonials 
and references unexceptionable. 
Address No. 1073, care of Mr. King, 11, Bolt Court, 
Fuzet Srreet, E.C. 


e ° e a 

G48 Engineer— with considerable ex- 

perience in the Manufacture and Distribution of 

Gas, Erection and Extension of Gas-Works ; also well 

up in Chandelier trade, and accustomed to travel, 

having good connection—desires engagement as ENGI- 

NEER, MANAGER, or REPRESENTATIVE. Age 84. 

Highest references, 

Address No. 1075, care of Mr. King, 11, Bolt Court, 

FLeet Street, E.C. 


UANTITIES taken off, Drawings, 


Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 
Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 
Address No. 1066, care of Mr. King, 11, Bolt Court, 
Fieet Street, E.C. 





























CLERK OR BOOK-KEEPER WANTED. 
THE Kingston-upon-Hull Gaslight Com- 


pany require the services of a competent CLERK, 
who must understand Book-keeping by Double Entry, 
be a good Penman, and quick at Accounts. One who 
has been used to Gas Office work preferred. 

Candidates must state age, where last employed, be 
able to give good references, and security for the due 
performance of the duties required. 

Salary £120 per annum. 

Applications in own handwriting, addressed to the 
Chairman of the Company, to be sent in not later than 
Aug. 20, next. 

Gas Offices, Hull, July 81, 1884. 





MANCHESTER CORPORATION GAS-WORKS, 
THE Gas Committee are prepared to 


receive APPLICATIONS for the appointment— 
at a salary of £300 per annum—of a MANAGER for 
their new Station at Bradford Road, who will be re- 
quired to devote the whole of his time to the service 
of the Committee. Preference will be given to a 
person possessing previous knowledge of Regenerative 
Furnaces. 

Applications, stating the age and experience of the 
applicant, and enclosing copies of recent testimonials, 
will be received at the Office of the Superintendent of 
the Gas Department, Town Hall, Manchester, up to 
Twelve o’clock Noon on Wednesday, the 20th day of 
August, 

Each application must be addressed to the Chairman 
of the Gas Committee, and endorsed “ Application for 
Appointment as Station Manager.” 

Canvassing will disqualify. 

By order, 
JosepH Heron, Town Clerk. 

Town Hall, Manchester, July 31, 1884. 


MALL Gas-Works for Sale in a Midland 
County. Last year’s make about 1,400,000 feet. 
Increasing consumption. Works erected only eight 
years. Paying well, and would be a good investment. 
Apply for particulars to W, H. Morgan, Consulting 








Engineer, GLOUCESTER, 


F OR SAL E, Cheap—An Annular| SOUTH METROPOLITAN GAS COMPANY. 
CONDENSER, four legs, 21 ft. 6 in. long each ; | N OTICE is hereby given that the 
ORDINARY HALF -YEARLY GENERAL 
MEETING of the Proprietors of this Company wil] he 
l held at the Bridge House Hotel, London Bridge, in the 
” ” 7-in. ee | Borough of Southwark, on Wednesday, the 20th day of 
Apply to W. L. Ropinson, Manager, Gas-Works, | August next, at Two o’clock in the Afternoon precisely, 
CovENTRY. | to receive the Directors’ ct oe YN Accounts of the 

= — = =— — o) . > l , 2 

STATION METERS FOR SALE. | Company for the Half Year ended the 30th of June last, 


: | to declare a Dividend for the same period, and for oth 
Two Station Meters for Sale, the pro- — 


outside diameter 8 ft., inside 2ft. : : 
Also One Station Governor, with 12-in. Connections, 
” ” in. ” 





purposes. 
perty of the Brighton and Hove General Gas| The Transfer Books will be closed from the 6th day 

Company; made by the Gas Meter Company. Both are | of August until after the Meeting. 

in perfect working order, and well fitted, with Inlet, By order of the Board, 

Outlet, and Bye-pass Valves and Connections. One | zs FRANK Bus, Secretary, 

Meter to pass 60,000 cubic feet per hour; and the other| Offices, 709, Old Kent Road, S.E., 

30,000 cubic feet. July 28, 1884. 


Inquiries, relating thereto, to be addressed to Mr. 

J. O. N. Rurrer, Gas-Works, Black Rock, BRiGHTOn ; | BARNET DISTRICT GAS AND WATER 

and for personal inspection and to treat for the Meters, | COMPANY. 

apply at the Works, Black Rock, Brighton. N OTICE is hereby given that the 
ORDINARY HALF -YEARLY GENERAL 


_ duly 16, 1884. 
ELLAND-CUM-GREETLAND GAS COMPANY. | MEETING of the Proprietors of the above Company 
—_—- | will be held at the Guildhall Tavern, Gresham Street, 


TO CHEMICAL MANUFACTURERS. | in the City of London, on Friday, the 22nd day of August 
ENDERS are invited for all the Tar | inst, at One clock in the Atsernoon prosisely t 
e 7 2ive e ) ectors, > Accounts, 
(about 800 tons) produced on the Works of thisCom: | {0% the Half Year ended the goth day of Sune last; 1 
2 eclare a Dividend; to authorize the Borrowing, on 
PTS conan anaie coleaet to be sent in up to Mortgage of the Undertaking, £3125 in respect of each 
sect nay 3] 1884 ’ £12,500 forming part of the £75,000 “‘ D” Capital of the 
Vs AUG, 2, Ww A Warexe | Company already authorized to be issued under the 
“= Beh sore Manager. | provisions of the ee ee ee ae Water Act, 

, <p = 1883 ; id to transact the Genera usines 
Gas-Works, Elland, July 30, 1884. Gusnene. Se = “6 ne mines of ts 
. : : The Transfer Books wi e closed from the 9th t 
ENDERS invited for Six or Twelve tne 22nd, both inclusive. F 

months’ production of TAR and AMMONIACAL 


By order of the Board, 
LIQUOR. Annual make about 8000 and 12,000 gallons | ALFRED Lass, Secretary, 
respectively. 


Offices, 80, Gracechurch Street, London, 
Address Keswick GAsLicgut AND CokE CoMPANY. 


Aug. 1, 1884. 
RUGBY PORTLAND CEMENT COMPANY, 


MANUFACTURERS OF 


PORTLAND CEMENT 


OF THE GREATEST STRENGTH AND BEST QUALITY. 
ROMAN AND LIAS CEMENT. 
BLUE LIAS HYDRAULIC LIME, 


GROUND AND UNGROUND. 


RUGBY, WARWICKSHIRE. 


This Cement and Lime has been and is now being used very extensively in 
large Water, Sewage, Gas, and other Works in London, Liverpool, Manchester, 
Birmingham, Leicester, and other towns. 


R. DEMPSTER & SONS, 
GAS Rs— 
or worki 


; bate ng up Residuals 
ind 0 


é inciplese 
rect every Ki t Scientific Prine 
the moe —PATENT— 


ca SULPHATE PLANTS. 


ELLAND, yorksuire. 


























HENRY BALFOUR & CO., 


ENGINEERS IRONFOUNDERS, AND GAS APPARATUS MAKERS, 
89, FINSBURY CIRCUS, LONDON, E.C. 
Works: DURIE FOUNDRY, LEVEN, FIFE, N.B. 
MANUFACTURERS OF 

GASHOLDERS, SINGLE OR TELESCOPE, WITH OR WITHOUT COUNTERBALANCE 

GEAR; TANKS, CAST & WROUGHT IRON. 

BOILERS CONDENSERS, CRANES, EXHAUSTERS AND ENGINES, 
GIRDERS (Cast and Wrought Iron), IRON PIPES, PUMPS, PURIFIERS, RETORTS & FITTINGS, 
ROOFS, SCRUBBERS SHAFTING VALVES, WASHERS. 
RSON’S PATENTED INVENTIONS, VIZ.— 


ANDE 
FOUR-WAY BYE-PASS VALVES, ENGINES AND EXHAUSTERS REVOLVING BRUSH SCRUBBERS, 
GAS-WASHERS, FUEL-MAKING MACHINES, GOVERNORS, &c. 
H.B. & Co. undertake Contracts for the Supply and Erection of Gas-Works, either for Towns or Mansions, or the 
Remodelling of existing Works. 
SHIPPING ORDERS receive special attention. 
H. B, & Co. having had large experience in this Department, undertake to ship f.0.b., properly packed 
and marked for export. 


ESTIMATES AND DESIGNS ON APPLICATION, 
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TUESDAY, AUGUST 12, 1884. 


THE MEETING OF THE GASLIGHT AND COKE COMPANY. 
oe meeting of the Gaslight and Coke Company on Friday 
ast, as we anticipated, was particularly harmonious. The 
attendance of proprietors was much under the average; and 


the oratory was soporific. 


The soothing influence of 12 per 


cent. was over the meeting, combined with the enervating 


Power of a temperature of 80° in the shade. 


Consequently, 


the Governor (Colonel Makins, M.P.), having piled statistics 


and comments on the heads of his auditory for about half 


an 


aan, had an easy time thereafter, and was enabled to move 
€ adoption of the report and accounts without being dis- 


turbed by any awkward questions. 
contingent was notably absent ; 


The London Company’s 
as were all the Chartered 


ompany’s Engineers, who used to sit in a serried row, 
Me ing prepared, if necessary, to support the Chair. Is it 
ended by the London proprietors to signify in this way 








that the proceedings of the Chartered Company interest them 
no more? Certainly, they are not affected by the decision 
to pay 12 instead of 11 per cent.; and so they may have 
agreed, for the sake of peace and quietness, to keep away 
from Horseferry Road for the future. It was curious to 
notice that although the Governor, in the course of his opening 
speech, preached at length upon the series of texts supplied 
by the paragraphs in the report, he maintained a discreet 
silence on the subject of the alleged delinquencies of the 
London Company. Too much having already been said upon 
this point, he probably felt it best to let the matter drop. 

The Governor went at length through the accounts ; and, 
naturally, made the most of the improvements shown under 
the various heads relating to the Company's working. 
Among other matters, he claimed credit, on behalf of the 
carbonizing staff, for the notable reduction in the proportion 
of cannel used during the last year or two. It is satisfactory 
to know that the management have been aroused in this 
respect; and there is every reason to believe that the 
uniformity of working now promised by the appointment of 
Mr. G. C. Trewby will lead to the still further development 
of this economical idea. There is yet room for it. The 
Chartered coal account still compares unfavourably with 
that of the South Metropolitan, even after all due allowance 
has been made for the proportion of cannel gas sold by the 
former Company; and there is not the slightest reason, in 
the nature of things, why this discrepancy should be per- 
petuated. Nobody will desire to hurry Mr. Trewby in his 
laborious and even delicate work of equalizing the carbon- 
izing practice of the different stations under his control. 
Plenty of time must be allowed for the change of adminis- 
tration to work downward ; but, sooner or later, it will be 
expected that the most improved ideas in carbonization 
shall reign throughout the Chartered stations. While on 
this topic, it may be pointed out that the Governor's 
confession that improvement has been effected in this 
important detail of coal and cannel carbonization, carries 
with it the admission that not long ago there was room for 
improvement. It is certain, however, that the only way by 
which a consciousness of this imperfection was brought home 
to the administrative authorities of the Chartered Company 
was by comparison of their working accounts with those 
of the other Metropolitan Companies. This comparison, 
enlarged upon by independent critics at the general meetings 
of the Company, and dwelt upon in the Press, after some 
years was taken to heart by the Chartered Directors; and we 
now begin to see the result. How strongly this fact speaks 
for the maintenance of the conditions for comparison, and 
against the ‘“‘one Company” idea! From this point of view, 
the existence of the South Metropolitan and Commercial Gas 
Companies, in districts coterminous with that of the Char- 
tered, is worth very many thousands of pounds yearly to 
the proprietors and customers of the latter. What happens 
under the ‘‘one Company” régime in a large capital, where 
peculiar conditions prevail, is conspicuously visible in Paris. 
We do not mean to imply that the French and English sys- 
tems of gas supply are in many respects comparable ; but it is 
scarcely disputable that when the districts of supply are very 
large, and the commercial and technical development of the 
undertakings greatly exceed the average, comparison is more 
valuable than consolidation. 

This general consideration is, in the present instance, illus- 
trated by yet another very important detail that has not been 
mentioned in connection with the present accounts. We 
ailude to the coke account of the Chartered Company, which 
is anything but satisfactory. The statement of coke made is 
at least 20 per cent. below the proper figure; and as this is 
an estimated statement, the surplus ought to be accounted 
for somewhere. It is either given away as over-measure, or 
wasted in the furnaces. This is a matter for Mr. Trewby 
to put right, for his own credit as a carbonizer. At present 
it looks as if half as much fuel again as is necessary may be 
consumed in the retort furnaces; and at this time, when the 
attention of every gas manager who desires to be considered 
abreast of his age is engrossed with the burning question of 
generator and regenerator firing, it will not do for the chief 
of the carbonizing staff of the largest Gas Company in the 
world to lie under the suspicion of wasting 30 per cent. of 
his production in fuel, when 20 per cent. should serve. If 
this imputation is not justified, then only one other explana- 
tion remains—the unacknowledged surplus is given away, or 
stolen in the process of measurement for sale. This is a 
matter that should engage the early attention of the reformed 
administratien ; for it will not be satisfactory for them to 
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persist in hiding their heads, like the ostrich—not precisely | process becomes still more apparent. We have argued throug}, 
gh. 


’ 


in the sand, but in its equivalent for the purpose, a “ strike’ 
bushel measure. 


THE VIOLLE STANDARD—AN INTERNATIONAL QUESTION. 
Ir is very dangerous for an Englishman now-a-days to speak 
disrespectfully, or even critically, of anything French. He 
must stand, cap in hand, to receive with silent awe every- 
thing which may be prescribed for him by the citizens of the 
Great Republic. We admire our French colleagues in many 
respects; but even in a technical matter connected with 
gas supply, or general science, we must not heighten 
our appreciation of many things by a candid avowal 
of disapprobation of the few, or we fall under a tor- 
rent of abuse in one or another of the Paris journals. 
Lately we were banned for daring to question the equity 
of the arrangements by which Paris is supplied with 
gas; and now we are vilified in unmeasured terms for 
appending to our description of the new platinum standard 
of light a few adverse expressions of opinion respecting the 
value of this fruit of M. Violle’s labours. The duty of chas- 
tising us for this want of respect has been assumed by the 
Journal des Usines « Gaz, the official organ of the Société 
Technique de |’Industrie du Gaz en France. The article 
addressed to us, in this usually calm publication, plunges at 
once into the general subject ; and it classes our innocent 
expressions of doubt respecting the Violle unit with that vile 
insular prejudice which makes Englishmen “ repel every 
‘foreign importation, whether it be a question of weights 
‘‘and measures, of a single meridian, or of the absolute unit 
‘of light.”’ It is not sufficient that we took up the cudgels 
in defence of the French standard Carcel lamp; in this 
respect following the lead of M. Leblanc, the Chief Gas 
Examiner of Paris, who is our authority (by his utterances 
before the recent congress of the Société Technique) for much 
of the doubt expressed in these columns as to the serviceable 
character of the Violle unit. Neither is it remembered that 
we have also been led in the same direction by M. Delahaye, 
of the Revue Industrielle, with whom we have sometimes 
had sharp but friendly controversy. Frenchmen, it seems, 
may freely condemn, where Englishmen must only approve, 
at their peril. Apart from this original sin, however, it 
is chiefly objected that we do not sufficiently bear in mind 
that the Violle standard of light is intended to be an 
absolute unit, to which all others are to be referred; 
just as the standard métre is the ultimate measure of 
length, though, of course, never practically used for this 
purpose. From this standpoint it is urged that the cost and 
laborious manipulation of the melted platinum unit sink into 
insignificance ; as may be said of the cost of the original 
determination or occasional verification of any standard of 
length or weight. In reply to this we say, once for all, that 
the accuracy of the Violle standard has not been placed 
beyond suspicion by a sufficient probation in many hands, 
before being adopted by a body of scientists whose dictwm is 
simply advisory, not in any sense legislatory, and must be 
taken for what it is worth. In making this assertion, we 
do not disparage M. Violle, or ask for his work any verifica- 
tion to which he would not willingly submit it; but which, 
notwithstanding, it has not yet received. Secondly, it is 
impossible to use a standard of light in the same way or for 
the same purpose as a standard of length. A man who has 
in his possession a métre measure that has been once 
verified, knows that it will continue to measure métres every- 
where until it is worn out. How can this be held to be 
paralleled by the use (say) of a Carcel lamp which has, in 
like manner, been compared once with any so-called 
standard unit of light? Next day—an hour afterwards, 
its flame is no longer the same in relation to the standard ; 
and therefore, for practical use, it cannot be referred 
to as always preserving its ratio thereto. When gas, 
for example, is valued in terms of a Carcel, everybody 
knows what is meant. The Carcel may at the moment be 
developing a high or a low value; but this is always under- 
stood—it is a Carcel, for good or bad. But when the Carcel, 
in such a case, is no longer used for itself, and the measure- 
ment is not expressed in terms of the Carcel, but of something 
beyond, of which the lamp is only a fractional, and not an 
invariable representative, where is the gain to compensate for 
the additional uncertainty ? And when, moreover, the varia- 
tions of the Carcel lamp may be multiplied 11 times (this 
being about its nominal fractional value as compared with the 
platinum unit) in the process of expressing gas tested by it in 
terms of M. Violle’s standard, the disadvantage of any such 





out for the Carcel, in order to show that French as wel] " 
English gas engineers will do well to pause before followin, 
the electricians in their light-hearted acceptance of M, Violle’s 
propositions; for gas manufacturers have a more direct 
interest in a matter of this kind than any electricians, howeye, 
eminent. It is scarcely worth while to defend ourselves from 
the imputation of national prejudice against all things forejoy. 
but it is certain that French or any other critics will {aij ;, 
understand the bent of the English mind, so long ag the 
forget that Englishmen grumble with their own method; 
quite as frankly as they raise objections to suggestions from 
abroad. 
ELECTRIC LIGHTING MEMORANDA. 


Tue Duke of Buckingham and Chandos could not dine with 
the guests of the Crystal Palace Directors on Thursday last 
the occasion of the distribution of awards to the successfy) 
exhibitors at the late exhibition, as noticed elsewhere—becang 
he had an engagement to dine at the Health Exhibitig, 
of which he is President, with the enterprising firm ¢ 
engineers who provide the steam machinery for supplying the 
electric lighting of this popular resort of heated Londoners, 
A complimentary notice of the event appeared in the Londm 
newspapers next morning, in which the chief data relating ig 
the installation were given. Thus it was told how the engine 
develop 1300-horse power, and run for a long time with. 
out a hitch or any variation of speed; also, how the eleetric 
lighting plant generally is the most complete that has eye 
been brought together; and much more to the same effect, 
There was something peculiar, however, in the stress laid by 
the Duke upon the good conduct of the crowd on Bank 
Holiday, when—according to the report of his Grace's 
remarks in the Standard—the people, numbering 70,000, 
‘evacuated the building with only a glimmer of the electric 
‘light to aid them, peaceably, and without damaging evena 
‘‘ plant or aflower.’’ What is the meaning of this mysterious 
reference to a “glimmer” of light? Simply this: At abou 
nine o’clock on the evening referred to, when the Exhibition 
was thronged, and the gaiety was at its height, the whole of 
the electric lamps went out, and remained out for 40 minutes. 
The ‘accident ’’ was due to a failure of the water-feed arrange. 
ment for the eleven boilers in use, which were connected to 
the same water supply. Most fortunately the precaution 
had been observed of keeping a few gas-burners alight along 
the principal exits; and it was these, as well as the good 
behaviour of the crowd, that saved the executive of the 
Exhibition from the reproach of bringing grave loss, or stil 
more grave disaster to life and limb, on their patrons. It may 
be understood from this occurrence, and others of a similar 
character that have happened at the Crystal Palace and 
elsewhere, that by this time an ordinary English crowd 
have become so far used to the vagaries of electric lighting 
systems as to preserve calmness during the sudden extine- 
tions that seem destined to disconcert electricians just when 
their light is most needed. In addition to this awkwarl 
reminder of the uncertainty of electric lighting, even in the 
best-regulated installations, it is stated that there have been 
already four small fires at the “‘ Healtheries,” three of whicl 
have been caused by the short-circuiting of the elecine 
supply. This, of course, tends to keep the fire staff on the 
alert ; and so is, perhaps, from ore point of view, a vey 
good thing. Still, one cannot contemplate without a shudder 
the possibility of short-cireuiting, and its attendant fire 
breaking out in connection with some such suspension 0 
lighting as put a premature end to the festivities yesterday 
week. A combination of this kind would strain the sell 
discipline of any crowd of holiday makers, and might pre 
cipitate a catastrophe which would form a ghastly reverse 10 
the record of the pleasant ‘‘ Healtheries.”’ 

It is announced that the stock and fittings of the Jabloch- 
koff Company, who have until recently lighted the Thames 
Embankment with their electric candles—still the simples 
and most convenient form of the electric are for stret! 
lighting—are to be sold by auction. Such is the dismal end 
of a promising speculation that has been kept on foot for 
more than five years. Now is the time to ask what 1s 1 
be done about the future lighting of the Embankment, " 
Jablochkoff retired. The Metropolitan Board of Works - 
allowing Ancient Night to assert itself on this pleasan! 
roadway; and if they fall back on their old stingy glimmper 
of gas, there will be a popular outery next winter on the subject 
of murderers and suicides, real and imaginary, who will 
supposed to take possession of the thoroughfare after dark. 
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emmeiniann 
There are other ways of making the Embankment safe besides 
employing electric lamps ; but it will be only in accordance 
with the usual policy of the Metropolitan Board if they wait 
for a few horrors to be reported in the newspapers before 
taking steps for the proper lighting of the roadway. 


AWARD OF MEDALS AT THE CRYSTAL PALACE. 


Qn Thursday last the awards of medals and diplomas to 
the successful competitors in the Gas Section of last year’s 
Electric and Gas Exhibition were made at the Crystal Palace, 
by the Duke of Buckingham and Chandos. The ceremony, 
ff such it might be called, was not of a very impressive 
nature ; but it possessed the merit of brevity. An interesting 
speech, well suited to the occasion, was delivered by the noble 
Duke; and, if the proceedings lacked enthusiasm, an excuse 
must be found in the fact that the position chosen for the 
cerenony—the front of the Handel Orchestra—was ill adapted 
for speech-making. The company who had accepted the 
invitation of the Crystal Palace Directors to assist at the 
presentation were more select than numerous ; comprising the 
members of the Committee for the Gas Section, the President 
of The Gas Institute (Mr. Thomas Newbigging), and other 
lading Gas Engineers. The recipients of the various awards 
were well received, but it cannot be maintained that the 
arrangements were in all respects worthy of the Crystal 
Palace Company. It is probable that the Directors are too 
much engrossed with their existing show to pay a great deal 
of regard to the last incident of the exhibition which was 
dosed nearly eighteen months ago. Whatever may be the 
present and future material results of that exhibition——whether 
itisto be credited with bringing forward new appliances and 
methods in the utilization of gas among the homes of the 
people, or with notably popularizing those that previously 
existed—it at least did one thing which was scarcely less 
important, although not mentioned or celebrated on Thursday. 
It inaugurated a practical union among Gas Companies and 
gas-supplying Corporations throughout Great Britain (and 
even including some English organizations for supplying gas 
on the continent of Europe) which then took temporary shape, 
but which may be revived for other objects when the necessity 
arises. This was an effect of the Crystal Palace Exhibition 
which has not been commemorated by medal or diploma, but 
which must not be forgotten if the significance of that enter- 
prise is to be fully grasped. It may be hoped that the desire 
to progress themselves and to recognize progress in others, 
which actuated gas manufacturers during the era of which we 
write, will not suffer extinction together with the provoking 
cause—the advertising electric light—which was so largely 
instrumental in developing it into the practical manifestation 
of 1883. 


THE NEW RULES OF THE GAS INSTITUTE UNDER 
DISCUSSION AT MANCHESTER. 


Tae Manchester District Institution of Gas Engineers have 
addressed themselves, in a most business-like manner, to the 
examination, from their independent standpoint as members of 
The Gas Institute, of the new rules of the latter organization 
as proposed at the last annual meeting. In undertaking this 
task, the Manchester men have wisely made use of their own 
society as a means for obtaining collective action; but, of 
course, their conclusions are to be taken as emanating from 
smple members of the Institute, dealing, as they have a 
perfect right to do, with their own arrangements for self- 
government. It is not the Manchester Institution that 
speaks on this subject; but the members of The Gas Insti- 
tute living in the Manchester district. In order to further 
emphasize this point, the notice convening the special meet- 
ing in Manchester to discuss the matter was extended to all 
known members of The Gas Institute, of every class, living 
in the neighbourhood. Both in this respect and in the spirit 
in which the subject was approached and discussed, the 
Manchester proceedings were unexceptionable. Indeed, the 
governing body of the Institute, as well as the general body of 
members, are indebted to any group of their colleagues, in any 
part of the Kingdom, who take the trouble to look into this 
matter, and contribute the light of their constructive criti- 
ism to its full elucidation, in order for the final settlement 
to be expected next year. Repeatedly in these columns 
have we urged the members to devote a little time and study 
to this subject ; and it is therefore with lively satisfaction 
that we now signalize the action of the Manchester group. 
If this action had even been conceived in a spirit of turbu- 
lence, it would have been more welcome, as a sign of life, 
than a dead indifference, resulting in sullen grumblings at 








all who were compelled to move in the matter. But, as it is, 
imbued with the single desire to help forward a needed 
reform, the activity of the Manchester men is most valuable 
in the present, and carries with it the happiest omen for the 
future. It is not for us to declare at present the nature of 
the suggestions that have been favourably entertained in 
Manchester ; there will be an opportunity in due time for 
the full and cendid examination of these proposals. We 
have now to express a wish that this present example may 
be followed in other localities where similar facilities for con- 
certed action exist. The consideration of The Gas Institute 
rules may well form the principal claim upon the attention 
of the various district groups of members in the one or two 
meetings that will be held during the autumn and winter. 
What has been found so interesting at Manchester may prove 
an at least equally attractive matter elsewhere, if taken up in 
the same way. 


Water and Sanitary Affairs. 

On the occasion of the reception recently given to the repre- 
sentatives of the Water Companies by Colonel Sir Francis 
Bolton, at the International Health Exhibition, a rough 
proof of the forthcoming handbook prepared by Sir Francis 
relative to the London Water Supply was placed in the hands 
of the parties present. Of course a book in this form scarcely 
admits of criticism, especially as we understand the specimen 
was in itself incomplete. Speaking of the book so far as its 
contents are thus made known, we can only say that it 
promises to furnish a very useful record of what has been 
accomplished by the London Water Companies. Part of the 
book is necessarily ephemeral in its nature, as relating more 
immediately to the appearance presented by the Companies 
at the Exhibition. But the greater portion of the work is 
evidently intended to be of a permanent character. The 
subject is opened by a general introduction, divided into 
sections, treating of the principles governing the water 
supply of towns, the nature of water filtration, the system of 
the London Water Supply, and the duties and powers of the 
Metropolitan Water Examiner. A sheet of statistics shows 
the extent of the works and the distribution of the supply at a 
recent date. The second part of the book contains a ‘‘ History 
‘‘ and Description of the London Water-Works.”’ For the com- 
plete and precise information thus given, Sir F. Bolton is 
evidently indebted, as he states on the title-page, to the 
Engineers of the several Companies, and perhaps to some 
other officials. The descriptive matter is supplemented by 
sheets of tables prepared by Mr. Alfred Lass, F.C.A., who 
gives in this way a mass of particulars relative to the financial 
position of the undertakings. In an appendix we find a quan- 
tity of information, chiefly of a legal character; and, finally, 
we come to the details which give the reader the benefit of a 
guide to that part of the Exhibition which is occupied by the 
Water Pavilion, the fountains, and other matters illustrative 
of the Water Supply of the Metropolis. The book, when 
finally out of the printers’ hands, will be a readable compila- 
tion, and will be valuable as a work of reference, We trust 
it will soon make its appearance in a finished form, and help 
to dissipate the curious prejudices which still in some 
measure affect the public mind on the subject of the Metro- 
politan Water Supply. On such a topic Sir F. Bolton is well 
qualified to speak ; and he has at his command every requi- 
site source of information. 

We seem to be going back in the history of the Metropolis, 
when a noble Lord rises in the House of Peers in order to 
call attention to ‘‘ the defective drainage of London,” and 
urges the desirability of some steps being taken by the autho- 
rities “‘ to carry out the best practicable scheme of drainage 
‘‘ they could.” Most people have thought that all this was 
attended to long ago, at a cost of five millions sterling. If 
not, what has London obtained for its money? Lord Forbes 
has just ‘‘ appealed to their Lordships to take action in the 
‘“‘ matter, not only for their own sakes, but particularly for 
‘‘ the sake of the toiling masses in London.” The exist- 
ence of the House of Lords is threatened, not merely by 
advanced reformers, but by dreadful odours arising from a 
defective system of drainage. The sewage of London, which 
it was hoped had been got rid of for ever by means of the 
Barking and Crossness outfalls, refuses to go away, and is 
gradually returning to the Metropolis on the inflow of the 
tide. Such is the view taken of the case by Lord Forbes; 
and considerable interest attaches to the elaborate reply of 
the Earl of Dalhousie. The general style of this reply is 
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condemnatory of the Metropolitan Board; this body being 
represented as falling altogether behind in the discharge of a 
great public duty. Lord Dalhousie referred to the correspon- 
dence between Sir W. Harcourt and the Board; quoting the 
vigorous remonstrances of the Home Secretary, and showing 
that the latter had taken up a determined attitude with 
respect to the alleged pollution of the Thames. Fortified 
with a written statement from Lord Bramwell declaring the 
river to be in a disgraceful condition, Sir W. Harcourt 
has been pressing the Metropolitan Board to take effective 
steps for preventing the creation of any nuisance by 
the discharge of the London sewage. The informal letter 
from Lord Bramwell was followed up by a regular official 
report to the same purport. The case thus assumes a serious 
aspect. Sir W. Harcourt has not hesitated to pronounce a 
censure on the Metropolitan Board, in a letter which is now 
not quite a fortnight old. The Board are told that for two 
years they have been contesting facts which could not be 
denied; and, when they admitted the facts, were unprepared 
with the necessary stock of chemicals to deodorize the sewage. 
The Home Secretary has set the Local Government Board, 
the Royal Commissioners, the Sanitary Authority of the Port 
of London, and the river police, all on the watch to report 
whether the Metropolitan Board are deodorizing the sewage 
effectually. Sir William knows his opportunity, and is ready 
to deliver an all-round fire upon every body concerned in the 
government of the Metropolis, whether they are the Corpo- 
ration, the Metropolitan Board, the Vestries, the Water 
Companies, or anyone else. The prospect concerning the 
drainage outfalls is ominous of a large supplemental expendi- 
ture; and the zeal of Sir W. Harcourt, though well enough 
in its way, is evidently allied with the policy that dictates the 
London Government Bill. 

Discussions on water supply have a more reasonable tone 
now than in days gone by. The change is apparent in the 
recent Conference at the International Health Exhibition. 
Some champions of the old school still remain, but with an 
obviously declining influence. The estimate formed of the 
character of the London Water Supply is steadily rising ; and 
the difficulty of finding a better supply is more distinctly 
recognized. Mr. Jabez Hogg is for the present irreclaimable ; 
but we try to hope that even in his case there may be a con- 
version to something like reasonable views on the water 
question in the course of time. At the Conference the other 
day, Captain E. Burstal said he had heard ‘‘ some astounding 
‘‘remarks”’’ from Mr. Hogg, which he attributed to the fact 
that this gentleman had been very much misinformed 
as to the real condition of the River Thames above the 
intakes of the Water Companies. But although Mr. Hogg 
chooses to inveigh against the quality of the London water, 
and likewise asserts that the supply given is short in quantity, 
he objects to make London dependent on one source of supply, 
especially if the distance should be great. The dread of dyna- 
mite is fatal to the notion of a gigantic aqueduct, to say 
nothing of the enormous expense. But what does Mr. Hogg 
desire to see done? He proposes ‘‘an immediate resort to 
** deep-well water.” A portion of the London supply is 
already derived from this source; but there is no warrant 
for the statement that water can be obtained “in unlimited 
‘* quantities’’ from the chalk, where it is said to have been 
‘« stored up for ages.’’ The ancient store would gradually 
decline, and the remaining flow might be found seriously 
inadequate. That the chalk strata should be tapped as far as 
possible, is certainly a policy to be approved ; but it will be as 
well to proceed cautiously, even in so desirable a direction. 
There are warning voices telling that even the water in the 
chalk may be polluted. Mr. W. Smartt argues that if the 
level of the water under London were lowered to any great 
extent, it would be quite possible to cause a flow back from 
the lower part of the river. Faults in the chalk are liable to 
favour contamination. Mr. Baldwin Latham told the Con- 
ference that many underground sources of water supply were 
polluted to a frightful extent. Some other counsellors, 
among whom is Mr. Conder, are anxious that we should 
take correct stock of the Thames, so as to know with 
certainty what is the volume to be relied upon from 
that quarter. Sir R. Rawlinson remarked on the “ intoler- 
“‘able waste” arising out of a domestic supply at “ high 
** pressure.” Sir Robert attributed much of this loss to 
fittings out of order, and services deliberately left to flow 
during the night. Defects of this nature tended to prevent a 
constant supply ; and thus he was inclined to favour a pro- 
posal to sell water by meter. This, however, involved the 
question whether a trustworthy meter could be obtained at a 








cheap rate. As for the quality of London water, gj, } 
Rawlinson repeated (in substance) some remarks which he 
made a short time ago, to the effect that he had beep a 
glad to get back from the regions of the ‘“ pure, soft watey® 
to the Metropolitan area, where he could enjoy the « gi, 
**matized, polluted Thames water.” As a matter of fact 
there was ‘no pure source of supply,” though he Was 
not an advocate for water that was impure in such 
sense as to be unwholesome. Mr. Edwin Chadwick agree 
with Sir R. Rawlinson as to the unsatisfactory character 
of the soft waters in use in Manchester, Glasgow, anq 
Dublin; and signified that in this respect his early views 
had undergone a change. After citing certain facts, My 
Chadwick asked: ‘In the face of such experience, what was 
‘to be said of the proposal to bring to London a Supply of 
** peat-tainted water, which for two or three months in th 
‘year was not fit to drink?’’ He argued that enough goog 
water could be found near London, if only the present mj. 
chievous waste could be prevented. On the whole, we are 
encouraged to hope that the world is getting a little wiser o, 
the subject of the water supply. It is proper that every cay 
should be taken to guard the public health; but exaggerated 
statements can only lead to mischief. If certain alarmisy 
could have carried their point, London might by this ting 
have been committed to a gigantic and costly scheme fy 
introducing a supply which might be cut off at any moment, 
and which, ‘‘ for two or three months in the year,” would not 
be “ fit to drink.”’ 


Essays, Commentaries, and Rebiclvs, 


THE STRENGTH OF STRUTS. 

A VALUABLE record of experiments on the strength of wrought-iron 
struts has recently been contributed to the Transactions of the 
American Society of Civil Engineers by Mr. James Christie; the 
whole forming a mass of detail which will be found extremely 
useful by engineers and draughtsmen when proportioning th 
scantlings of iron structures. As the detailed results of the 
experiments consist of a series of tables which cannot be repro. 
duced in the JourNaL, we shall here give an abstract of the general 
conclusions arrived at by Mr. Christie, from which our readers 
may form an opinion of the extent and value of this gentleman's 
labours. The experiments in question were conducted at the 
Pencroyd Iron-Works, Pennsylvania, for the purpose of determin. 
ing the comparative resistance to compression of long and short 
struts of rolled angle, tee, H beam, and channel sections; thus 
forming a compendium of data relative to the structural advan- 
tages of these common sections. The specimens were tested by 
four different methods: First, with flat ends, between parallel 
plates, to which the specimen was not connected in any way. 
Secondly, with fixed ends, or ends rigidly clamped to parallel 
plates, which plates substantially formed flanges to the specimen 
under test. Thirdly, hinged-ended, or with both ends fitted to 
hemispherical balls and sockets, or cylindrical pins. Fourthly, 
round-ended, or with both ends fitted to balls resting on flat plates. 
These classes exhaust the common methods of securing struts in 
structures. 

The tests were made in a Fairbank machine; the power being 
applied by hand, through a system of gearing, to four vertical 
screws connecting two rigidly parallel plates between which the 
specimen was placed vertically. The specimens varied in length 
from 6 inches up to 16 feet, and were selected to obtain a fairly 
uniform character of material. The quality of iron used was what 
is known as bridge iron; from being made to meet the specified 
requirements for the railway bridges built by the leading American 
railroad companies. The tensile strength of this iron is 49,000 lbs.; 
and the elastic limit (or limit of strain without permanent elonga- 
tion), 32,000 lbs. per square inch of section. At the breaking-point, 
the elongation would be 18 per cent. in 8 inches. With small see- 
tions, 12 inches long, tested for direct resistance to compression, 
this iron had an elastic limit of from 26,000 to 32,000 lbs. per 
square inch ; that is, the limit when the reduction of length increased 
in a greater ratio than the increasing pressure. Under a pressure 
of 50,000 Ibs. per square inch a permanent reduction in length of 
24 per cent. was produced. With 75,000 lbs. the permanent redue- 
tion was 6 per cent.; and with 100,000 Ibs. the reduction was about 
8 per cent. 

The specimens tested were straightened and prepared for the 
machine with very great care. Every known precaution was 
adopted to secure accurate results, so that the disparity afterwards 
observed was ascribed unhesitatingly to unavoidable inequalities 2 
the condition of the bars. Very minute changes in the position of 
the centre of pressure produced greater difference in the resistance 
of the bars than was anticipated. A great number of trials were 
made, because, judging from previous experience, the result of @ 
few indiscriminate tests would not yield satisfactory conclusions. 
It was, therefore, determined to make such a number of tests that 
the range of maximum and minimum could be fairly established, 
and a proper average be deduced therefrom. Exceptionally low 
resistances were generally found to arise from the fact that the line 
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of pressure did not coincide with the axis of greatest resistance of 
the specimen. This was most evident in the case of hinged-end 
struts of symmetrical cross section, such as H bars or tubes, with 
which it was sometimes found that the highest resistance was not 
glways obtained when the centres of the balls or pins exactly 
coincided with the centres of the section, as described at the ends 
of the bar. Sometimes, by moving the specimen apparently 
slightly out of centre, the resistance was vastly increased. This 
was doubtless due to minute bends or inequalities in the distri- 
pution of the metal, which threw the line of maximum resistance 
out of the apparent symmetrical axis. 

When a bar is perfectly straight, and accurately centred on the 
jall or pin, hinged-ended struts of any length are fully equal to 
fat-ended struts. Indeed, Mr. Christie found that the resistance of 
the best specimens of hinged-ended bars exceeded that of the best 
of the flat-ended tests. This result was obtained in too many 
examples to be considered as exceptional; but the slightest devi- 
ation from rigid accuracy of centring so rapidly diminished the 
resistance of the former class of struts, that it is not believed that 
such high resistances could be obtained in practice even with the 
most careful workmanship. With the longest test-bars there was 
invariably a tendency to rotate on their ends immediately before 
failure. Sometimes the bars took the shape of an § curve, which, 
however, always merged into a regular curve to one side before 
failure. In order to observe tke effects of cold straightening on 
bent bars, a number of bars were straightened in the rolling 
machine after the first test, and then re-tested. With long bars, 
and a slight permanent bend, no diminution of strength from this 
proceeding was detected. The shortest bars of channel section 
offered less resistance than tees or angles, for equal radii of gyra- 
tion, failing locally by crippling. 

In most of the old tests of struts mentioned in the text-books, 
the proportion of the examples are given upon the ratio of length 
to diameter. This expression only applies correctly, however, to 
aperfectly symmetrical section, such as that of a round column. 
When the material of the strut is disposed unsymmetrically—as in 
angles, tees, or channels—the diameter is no longer a suitable factor 
inthe determination of relative strength. The requisite expression is 
found in the least radius of gyration ; which, as Mr. Christie defines 
it, is derived from the moment of inertia of the cross section, taken 
round an axis passing through the centre of gravity of the section. 
(Vide Molesworth, 21st Ed., p. 390.) This expression determines 
the value of the different ways of disposing the material of a bar, 
of the same weight. Thus, in comparing struts of different sections, 


the formula for comparing their scantlings is ‘ ; where / = length, 
r 

and r = least radius of gyration. The following table shows the 

average results of Mr. Christie’s tests; the figures representing 

ultimate strength being given as pounds per square inch :— 








Length } | 
divided by | Flat- | Hinged-| Fixed- Flat- | Hinged-| Round- Flat-ended 
Least ended ended ended ended | ended | ended | Channels 
Radius of | Angles. | Angles. | Angles. | Tees. Tees. Tees. and Beams. 
Gyration. 
| | 
20 | 49,000 45,000 | 45,000 | 49,000 | 47,000 | 44,000 38,000 
40 40,000 | 40,000 | 38,000 | 42,000 | 41,000 | 36,500 25,000 
60 | 35,000 | 36,000 | 34,000 | 38,000 | 36,000 | 30,500 34,000 
80 32,000 | 32,000 | 32,000 | 35,000 | 31,000 | 25,000 31,500 
100 29,000 | 29,000 | 30,000 | 31,500 ; 27,000 | 20,500 29,000 
120 | 26,000 | 26,000 | 28,000 | 27,000 | 22,500 | 16,500 | 26,000 
140 | 23,500 | 22,000 | 25,500 | 23,000 | 18,500 | 12,800 24,000 


160 21,000 | 17,000 | 23,000 ; 20,000 | 15,500 9,500 21,000 








180 | 19,000 | 13,000 | 20,000 | 17,000 | 12,500 | 7,500 | 18,000 
200 | 16,500 | 11,000 | 17,500 14,000 | 10,500 6,000 | 15,000 
220 | 14,000 | 9,000 } 15,000 | 12,000 | 8,500/ 5,000 | 12,500 
240 12,000 | 8,000 | 13,000 |-11,000} 7,000! 4,300 | 11,000 
260 | 10,500 | 7,000 | 11,000 | 10,000 | 6,000} 3,800 10,000 
280 9,000 | 6,000 | 10,000 | 8,500} 5,500} 3,200 9,000 
300 7,500 | 5,000} 9,000} 7,000, 5,000} 2,800 7,500 
320 6,000 | 4,500} 8,000 5,500) 4,500) 2,500} 6,000 
340 4,800 | 4,000 | 7,000 | 4,500 4,000 | 2,100| 5,000 
360 3,800 | 3,500 | 6,500 4,000 | 3,500} 1,900} 4,000 
380 3,200 | 3,000} 5,800 3,500 | 3,000} 1,700 | 

400 2900 | 2,500} 5,200 3,000, 2,500] 1,500 

420 2,500 | 2,300} 4,800 2,500} 2,200} 1,300 

440 2,200 | 2,100} 4,300 

460 2,000 | 1,900 | 3,800 | | 

480 1,900 | 1,700 








The following general conclusions are drawn from the experi- 
ments. In the first place, it is important to know that there is no 
practical difference in the strength of the four classes of sections 


, l ? 
when the struts are short (say . below 20), provided that reason- 


able care is taken to keep the centre of pressure in the centre of 
the strut. Hinged-ended struts range in comparative strength 
om round-ended up to flat-ended. Struts with fixed ends gradu- 
i gain in comparative strength from the shortest upward, until 


> = 500; after which they are twice as strong as those with flat 


or hinged ends. Round-ended struts, on the contrary, continually 
decrease in strength as they are lengthened. To these conclusions 
one more may be added, from general observation of the behaviour 
of the samples under compression :—In a structure, the greatest 
care should be taken to secure the ends of struts sufficiently, and to 
race or support them in the middle of their length, if consider- 
able, in order to maintain the line of pressure coincident with 
the axis of the bar. It is very common to hear the expression 
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| among many rough-and-ready constructors : ‘‘ This bar will always 


be held tight enough, without much riveting or bolting, because it 
is in compression.”’ Bearing in mind what Mr. Christie has laid 
down about the tendency of long struts to revolve, it will be seen 
that there is sufficient reason for firmly securing the ends of every 
strut; and the more firmly as it is to sustain the greater load. 
Whenever practicable, also, the method of securing the ends of 
struts should be by inserting them into strong sockets, sufficiently 
deep to clasp the metal and resist its tendency to turn round, and 
even, at the last, to spring out. It is not to be supposed that the 
members of ordinary structures would often be called upon to 
sustain pressures such as would develop these ultimate tendencies 
of struts; but it is advisable in design to bear in mind the last 
possibilities in the event of a catastrophe, in order that blame may 
not rest on the designer for ignorantly throwing away the least pro- 
portion of the strength of the material with which he has to deal. 





GAS AND WATER COMPANIES IN THE MONEY MARKET. 

In the Gas Market the stocks of the Metropolitan Companies 

have pretty well engrossed attention; and have enjoyed quite a 

monopoly in improving prices. At those times of the year when 

the half-yearly accounts are coming out, and the dividend season 

is approaching, they naturally attract more attention than usual; 

and on the present recurrence of the period the interest generally 

evolved is not suffering any diminution. The three Metropolitan 

Companies, having reduced the selling price of their gas by 2d. per 

1000 cubic feet as from the commencement of the year, are entitled 

to declare $ per cent. higher dividends than last year. The Gaslight 

and Coke Company have satisfactorily met the expectations of the 
proprietors by paying not only this 4 per cent., but a further 4, 
part of the difference between the 11 per cent. they last divided, 
and the 113 per cent. they were entitled to. The next Company of 
the three to announce their policy will be the South Metropolitan, 
the general meeting of which is fixed for the 20th inst.; and 
expectations have for some time been widely indulged that 
a dividend at the rate of 124 per cent. will then be declared. The 
last to show will be the Commercial, whose meeting is unfortunately 
fixed by Act of Parliament to be held in October—too remote a date 
to call for immediate notice. The ‘ A” stock of The Gaslight and 
Coke Company had a further rise after the Company’s meeting on 
Friday; and the 44 per cent. debenture stock of the same is 14 
better. South Metropolitan ‘A ”’ continues to go up, and shows 
an aggregate gain of 18 in about as many days. Its debenture 
stock has also improved 2. We have added to our list of quota- 
tions below the new stock of the Brentford Company, the issue of 
which has now attained suflicient proportions for a fair amount of 
business to be done in it. 

In the Water Market there is not any movement whatever. 
Prices have come to a level at which it seems nothing much can 
be done either way; and there is not a breath of wind to stir the 
market. 

The markets closed at the end of the week as follows :— 
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589,944) 10 | 9 April Alliance & Dublin 10p.c.max| 10 /18}—194) .. |5 
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550,000 Stck.| 9 April | 123 |Commercial, Old Stock . .;| 100 |240—250) .. (5 
125,845) ,, te 3 | Do. New do. ._ .| 100 |185—190] .. |5 
70,000| ,, |27June| 44 | Do. 44 p.c. Deb. do.| 100 |110—115) .. 


557,820, 20 |12 June! 10 |Continental Union, Limited.) 20 | 35—36|.. 
242,680! 20 - vat Do. New '69 &'72| 14 |244—25a) .. 
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. 7 10. 4 





tht et 


ACAHAASCADSHe CHO DOSANR OW SCOHM DW D RH -100tF 





ASK OSCOTKR CHAT R KH COCK OOH ODOCAAMAAD?S 


8 
5 
5 
4 
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90, 10 ” 1 New. .| 74/1 = + [5 
177,030; 10 ” 11 | Do. do. . «| 5 | 9§-104*).. [5 
5,442,550 Stck.|14 Feb. | 11 |Gaslight& Coke, A,Ordinary | 100 {220—225 +341 
100,000} ,, | » 4 | Do. ,4p.c.max.| 100 | 82-85 | .. |41 
665,000; , | 3, 10 Do. C,D,&E,10p.c.Pf.| 100 |235—240) .. |4 
830,000, , | » 5 | Do. F,5 p.c. Prf. | 100 |108—113) .. 4 
60,000; 5, | » | 7 Do. G,74p.c. do. | 100 /157—162) .. |41 
1,800,000; », | » | 7 | Do. H,7 p.c. max.| 100 |145—150) .. /4 1 
466,538) ,, ” | 10 Do, J, 10 p. c. Prf.| 100 |233—238) .. \4 
1,061,335) ,, |12June) 4 | Do, 4p.c. Deb.Stk.| 100 |106—109) .. |8 1 
295,912) ,, 0 44 Do. 44p.c. do, | 100 /112—115) +14/8 1 
475,020) ,, ae 6 | Do. p-c.. « «| 100 |155—160) .. /81 
8,500,000 ,, |15 May! 10 \Imperial Continental. . ./| 100 |198—202 4 1 
150,000| 5 |29May| 9 |Oriental, Limited . . . .| 5| 8—8h/|.. |5 51 
500,000/Stck.| 28 l’eb. | 184 |South Metropolitan, A Stock) 100 |270—275| +24 /4 1 
1,850,000; 5, | ll Do. B do. | 100 |220—230) .. [5 
205,200 | » |27June; 6 | Do. 5p.c. Deb. Stk.) 100 |126—129)+2 |3 1 
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684,725|Stck.|27 June! 73 |Chelsea, Ordinary. . . ~| 100 |174—179 .. 4 1 0 
,695,3 » |.» | 7 |East London, Ordinary . 100 |173—178| .. |4 4 8 
700,000; 50 |12June! 8% |Grand Junction .. . .| 50 |101—105).. |4 O11 
699,250 Stck.| 15 May 10 |Kent . . . « « « « «| 160 )285—245).. 4 1 7 
951,800, 100 27 June! 74 |Lambeth, 10 p.c.max. . .| 100 |174—179) .. ‘4 3 9 
200) 100 |» | 7%| Do. Thp.c.max. . .| 100 |160—165) .. |4 10 10 
150,000 Stck.| 27 Mar.| 4 } Do. 4 p. c. Deb. Stk. .| 100 |111—114 .. |8 10 1 
500,000; 100 | 28 Feb. |11°93)/New River, New Shares . ./ 100 |820—830) .. (312 8 
1,000,000'Stck.|14 Feb.| 4 | Do, 4p. c. Deb. Stk, .| 100 |112—115 .. |8 9 6 
742,300 Stck.|12June| 8 |S’thwk&V’xhall,10p.c. max.| 100 /171—176) .. |4 " = 
4 


1,154,541! 4, | 9 10 |West Middlesex . . . .| 100 ja2s—250 ne 





WE understand that Mr. Charles Eastwood, for many years Engineer 
and Manager of the Batley Corporation Gas-Works, has been appointed 
Manager of the Linacre works of the Liverpool United Gaslight Company. 

Tue Water-Works Clauses Act, 1847, Amendment Bill, which was intro- 
duced early in the session by Mr. Torrens, was dropped last week ; and on 
Saturday Sir Eardley Wilmot gave notice of his intention to ask the 
honourable member for Finsbury last night whether he purposed re-intro- 
ducing the Bill, as applicable to the ten Metropolitan cities and boroughs, 
next year. 
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Sremens’s New RaDIATION FURNACE. 


It has been well known for some time past that Mr. Frederick 
Siemens, of Dresden, has designed a modified form of gas-furnace 
for the more perfect utilization of the heat of radiation. According 
to the patent specification, this modification has now been perfected 
with special reference to glass-furnaces. The inventor states, by 
way of introduction, that in gas-furnaces, as usually constructed 
and worked, the flame is directed on, and caused to strike the 
objects or materials to be heated. This course often results in 
damage to the materials acted upon, or to the crucibles or other 
vessels containing them, either by the chemical action of the sub- 
stances in combustion, or by the mechanical action of solid particles 
carried with the flame. Moreover, when a flame directly impinges 
on objects colder than itself, combustion is rendered imperfect, and 
considerable waste of fuel is the result. Mr. Siemens’s design is 
intended to avoid all these evils by keeping the flame entirely clear 
from the objects or materials to be heated, and as much as 
possible from the furnace walls, so that the whole of the 
heat is obtained by radiation from the flame itself and from the 
roof and walls of the furnace chamber, which are heated by 
radiation from it. Furnaces worked in this manner may be of 
various forms; the idea always being to obtain a considerable 
length of travel for a flame of large volume moving slowly in a 
line which keeps it as clear as possible from the walls, roof, or bed 
of the furnace chamber. Stress is laid upon the slow motion of 
the flame. There is nothing unusual about the arrangements for 
generating gas, or regenerating heat by the products of combus- 
tion; but in glass-furnaces, for example, the gas and air inlets are 
above the level of the pots, yet below the roofs of the furnaces. 
The waste flues are similarly placed. The inventor repeats, as an 
essential feature of his invention, in whatever form applied, that 
the main object aimed at is ‘‘ to prevent contact of the actual flame 
with any surface or object that is stationary or is colder than 
itself, as such contact interferes with the completeness of the com- 
bustion, and consequently reduces the heat-radiating power.” 
When the flame ceases, however, the invisible products of com- 
bustion retain a large amount of heat; and the process of combus- 
tion having been completed when the condition of invisibility is 
reached, the said products may then be employed to heat objects 
by actual contact. Thus it is evidently Mr. Siemens’s principal 
idea that in no circumstances should a gaseous flame be allowed to 
touch the objects which it is intended to heat. 


Tue Heatina Power or Gas. 


M. Lefebvre, Engineer to the Paris Gas Company, has recently 
been lecturing at Rouen upon heating by coal gas. Among other 
things, the lecturer explained to his audience the characteristics 
and performances of atmospheric as compared with lighting 
burners. Theoretically, with the gas under examination, 16 litres 
would raise a litre of water from freezing to boiling point. With a 
common steatite fishtail burner the mean of 26 experiments con- 
ducted by M. Lefebvre showed a practical consumption of 31°844 
litres of gas to perform the,same work. An atmospheric burner, 
composed of a vertical copper tube provided with a copper mush- 
room top, pierced with lateral holes, gave 39°60 litres as the mean 
of 13 experiments. By diminishing the air supply, the consump- 
tion of gas in the same burner was reduced to 35°32 litres. By 
means of a gasholder in which were made successively mixtures of 
10, 15, 20, 25, and 30 per cent. of air with the same gas, the calorific 
effect of the various mixtures of air and gas was shown as follows :— 

Percentage ofair. . . 0°0, 10, 16, 2, 2, 80. 

Gas consumption. . . 31°84, 37°40, 39°20, 40°40, 45°60, 48-00. 
Going on from this point, M. Lefebvre showed the effect of adding 
hydrogen to gas. Having first determined the calorific power of a 
given burner with the normal gas to be 32°05, the lecturer succes- 
sively added hydrogen in progressive increments of 10 per cent. up 
to 60 per cent. The addition of the first 10 per cent. of hydrogen 
lowered the efficiency of the burner—i.e., increased the consump- 
tion of gasto perform the same work—from 32°05 to 34°40, and the 
figures corresponding to the higher increments of hydrogen are 
86°80, 37°56, 40°24, 42°40, and 44°52. Thus it was shown that the 
more hydrogen is contained in a coal gas, the poorer is its heating 
effect. On the other hand, progressive additions of bicarburetted 
hydrogen (C, H,) resulted in a notable reduction of the bulk of gas 
consumed by the burner. The object of these tests was to expose 
the illusions as to the supply of ‘ heating gas of low illuminating 
but high fuel value’’ fostered by partisans of water-gas schemes. 


Aw Inpran-Ink Borrie. 


A convenient appliance for preserving Indian ink while in use 
by draughtsmen has been devised at the Vienna Institute, and is 
described in La Nature. This establishment has for many years 
been engaged upon a map of the Austro-Hungarian empire, the 
sheets of which are drawn with the pen by the surveying officers, 
to be reproduced by heliogravure. Every sheet takes nearly a year 
to complete; and it is essential that the tint of the ink employed 
throughout should be the same. For ensuring this condition the 
ink is mixed, at the commencement of the sheet, in sufficient 
quantity to finish the work, and is kept in a special form of bottle, 
which permits of its ready use as required, while protecting it 
from dust and evaporation. The bottles are of blown glass, in 
shape like a small Florence oil flask, but with a short, wide neck, 
which is covered, after the ink is poured in, by a diaphragm of 





india-rubber tied down like the covering of a jam-pot. The bottle 
is provided at one side with a small spout, which is closed with 
perforated cork, through which is passed a chemist’s small glas, 
funnel, the tube of which descends nearly to the bottom of th 
bottle, while the enlarged mouth is at a convenient height aboy, 
the level of the ink. Ordinarily, of course, the ink stands |eyg 
in the funnel-tube and inside the bottle; but when a supply jy 
required for a brush or pen, all that is needed is to press lightly 
upon the membranous cover, which drives the ink up to the 
mouth of the funnel, to descend again as soon as the pressure j 
removed. For safety, the bottles are enclosed in a china cup, with 
a cover, having a notch for the protruding funnel, and lined wit) 
cotton wool. 
Tue Rapratinc Power oF METALS. 


M. Walter Meunier has, according to the Revue Industrielle, 
been experimenting on the comparative loss of heat from cast-iron, 
wrought-iron, and copper tubes. The experiments were carried 
out in a room having a uniform temperature, and were majo 
simultaneously with the three materials in question. The tubes 
were all 2°5 métres long, and 150 mm. in diameter, connected gt 
one end with a steam supply, and at the other with a worm con. 
denser in water. Observations showed that the weight of wate 
condensed, per square métre of heating surface per hour, was, 
with naked pipes, 3°484 kilos. for the cast iron, 3°906 kilos. for the 
wrought iron, and 2°816 kilos. for the copper. The non-radiating 
power of copper, in comparison with iron, is thus manifest. It is 
not stated, however, whether the pipes were all of equal thickness, 
and similarly polished, or left with their natural surfaces. It js 
to be understood, perhaps, that identical conditions were, as far as 
possible, preserved. 


THE DETERMINATION OF PHENOL IN CREOSOTE OIL, 


Dr. Kleinert has contributed an article on this subject to the 
Zeitschrift fiir Analytische Chemie. He finds that all distill. 
tions give the smallest quantity of distillate between 150° an] 
200° C. Creosote oils obtained between these temperature contuin, 
therefore, very little phenol; nor can it be assumed, he says, that 
carbolic acid exists in those portions of the liquid which pass over 
at temperatures exceeding 200°, as its boiling-point is at 184° to 
185°. At most there might occur, under the existing circumstances, 
a quite unimportant minimum. Yet the fractions which distil 
over between 200° and 250° are not merely the most abundant, but 
they exhibit relatively the highest proportion of swpposed phenol. 
The acid oils contain also bodies with boiling-points above 250’; 
and which with bromine behave similarly to phenol. If, therefore, 
the supposed phenol is determined in a creosote oil according to 
the method of Koppeschaar, the larger percentage does not consist 
of phenol, but of other bodies contained in the acid oils, soluble in 
water, and having a higher boiling-point than that of phenol. 

Herr E. ScHaat recommends as a coating for retorts (instead of 
the common mixture of asbestos and clay) a soft, moderately thin 
paste of infusorial earth and soluble sodium silicate; 1 part of the 
former being mixed with 4 to 44 parts of the latter. It is applied 
so as to form a coating of 4 to 1 centimétre in thickness, and 
allowed to dry slowly. 





On the Westinghouse property, in the United States, a measure- 
ment of the flame from the new natural gas-well has been made; 
and it is found to be 80 feet in height. It varies, however, with 
the condition of the atmosphere. The gas escapes from a 6-inch 
pipe 75 feet high; so that the top of the jet, when the engineer 
brought his instrument to bear on it, was 155 feet from the surface. 
A still, clear night makes every difference in the volume of the 
blaze. The successful finding of gas at Pittsburg has stimulated 
other establishments to try and supply themselves with this 
valuable fuel. Two firms have already begun the drilling of wells; 
and four others will begin operations in a day or two. At the 
Pennsylvania Tube- Works the use of coal has been discontinued 
altogether; as the workmen find the'new fuel superior in its 
application to the manufacture of wrought-iron tubes, and the cost 
is about haif the old expense for coal and coke. 


Amone the joint-stock companies recently formed may be noted the 
Garw Water and Light Company, Limited, which proposes to supply 
the parishes of Llangeinor and Bettws, in the county of Glamorgan, W! 
water and gas or other lighting power. It was registered on the 30th ult., 
with a capital of £10,000 in £10 shares. 

An experiment, says Nature, has been made in Vienna which proves 
that even with incandescent electric lights special precautions must be 
taken to avoid any risk of fire. A lamp having been enveloped with paper 
and lighted by a current, the heat generated was sufficient to set fire 
the paper, which burnt out and caused the lamp to explode. 

MakInG gas from city refuse has again been tried, it is said successfully, 
in New York. A pound of rubbish was picked up at random in the street 
—old rags, leather, vegetable stumps, bones, crusts, egg-shells, and cig 
ends—and when placed in a retort produced a clear, steady flame, quite & 
good as that generally used for illuminating purposes. This quantity gav° 
light for half-an-hour, and yielded 22 cubic feet of gas. 

Notice has been given by Dr. Mordey Douglas that, at the meeting of 
the Sunderland Town Council to be held on the 20th inst., he will move 
the following resolutions :—‘ That if is desirable, in the interests of t o 
town, that the water supply should be in the hands of the Council. 
“That the Health Committee be directed to take the matter into thelt 
consideration, and report thereon to the Council at an early date.” Dr 
Douglas, in view of his proposed action, has addressed a circular to # 
Town Clerks of all the principal cities of England, Scotland, and Irelan4, 
so as to enable him to judge of the desirability of the town acquiring the 
Sunderland and South Shields Water Company’s works. 
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Communicated Article, 


soOME OF THE PAPERS READ AT THE MEETING OF 
THE WESTERN (U.S.A.) GAS ASSOCIATION. 
By Our AMERICAN CORRESPONDENT. 
Second ARTICLE. 

Mr. Chollar, of Topeka, read a paper entitled ‘‘ Practical Photo- 
metry.” Condensing the author’s remarks into the smallest space, 
it may be said that his opinion of the candle as a standard of light 
can be judged by his likening it to the method pursued in Arkansas 
of weighing pigs—viz., counterbalancing the pig by a stone, and 
then guessing at the weight of the latter. Though condemning 
the candle, Mr. Chollar did not recommend any standard in lieu of 
it. But for experimenting with different burners, the author would 
merely try burner against burner; doing away with the candle, 
and graduating the bar so as to show the value of one in per- 
centages of the other. The author thought that much of the 
customary apparatus of the photometer-room could be dispensed 
with by using a rheometer to regulate the flow of the gas to the 
burner. This recommendation can hardly go unchallenged; for 
test-meter and pressure-gauges would have to be at hand to test 
the rheometer at stated times. Consequently, there would not 
appear to be much gain in this direction. 

Mr. M‘Millin’s paper on “ Testing the Value of Coal for Gas 
Making”? was one of considerable interest, as the author tested 
thirteen samples of coal. The data given on each experiment can 
be best noted by quoting one of the tests. I will take No. 4, which 
is recorded as follows :— 











Coal charged 150 Ibs. 
SS ae eee ee 669 cub. ft. 
Yield per poundofcoal . ....... 46 ,» 
nr «4 ee ee ee we: ee 
ee ee ee eee ee 
Pounds. Per cent. 
Weightofgas. . ... . . 25°78 oe 17°15 
a Coke . « 2 « + © 10600 oe 70°67 
ee ie. ©: 0) 6s e's 2°50 oe 1°67 
et ae ss & © * * 9°27 oe 618 
Weightlost . 2 «© «© wo 6°50 oe 4:33 
150°00 100°00 


In one case the weight lost is 18 per cent. of the weight of the 
coal; and in many cases the figure is 12. It is, however, to 
be noted that the impurities taken up in the purifiers are included 
in this so-called loss. Mr. M‘Millin did not give the names of 
the coals experimented with; but designated the different tests 


by numbers. Only in one instance did the author name the 
coal tested. From Youghiogheny coal he obtained the following 
results :— 
Yield per pound of coal ie & 5°20 cub. ft. 
Percentage of coke . . . . . . . - - 66°11 
. ee 
me water. . © «© «© «© « «© « &il 
os ae «ss ‘ fe i te igs 


The candle power is not given; neither is the percentage in 
weight of the gas. This is rather surprising, as it is not clear how 
the loss was figured without first obtaining the weight of the gas. 
Youghiogheny may be regarded as a standard American gas coal. 
In ascertaining the weight of gas produced from each sample of 
coal the author assumed the specific gravity of the gas to be *500. 
Adopting this arbitrary standard for the different grades of gas 
(varying as they did from 14 to 19 candles) certainly impairs the 
accuracy of the figures. The assumed figure would stand well 
enough for the heavier gas; but a 14-candle gas would show a 
specific gravity of about ‘430. Speaking of the practical results of 
his tests, Mr. M‘Millin said: ‘‘ After the experience obtained in 
making these tests, I am inclined to regard with suspicion any coal 
reported to have more than 37°5 per cent. of volatile matter ; but 
shall, for my use, seek for coals with from 84 to 37 per cent. of 
volatile matter, and, after that, the coal containing the lowest per- 
centage of oxygen. 

Mr. Douglas, of Ann Arbor, read a rather long paper, taking for 
a title “ The Relation of Chemistry and Physics to the Manufac- 
ture of Illuminating Gas.’* I shall not pause to dwell on the 
paper in detail, but may pass on to the author’s remarks regarding 
high heats. He claims that because, in distillation, olefiant gas is 
given off at a bright red heat, and only marsh gas at a white heat, 
therefore it is poor policy to work with high heats. Possibly it 
might not be wise to work our benches at a white heat; and I do 
not know of any works where the practice is in vogue. But I 
should not think there is any profit in working a bench at merely 
a red heat. The results obtained in the gas-works throughout 
America would seem to prove that a heat which will carbonize 
275 lbs. of coalin a 14 in. by 22in. by 9 ft. retort in four hours, and 
produce 1375 feet of gas therefrom, is the best for our purpose. It 
18 possible that, at such a temperature, some of the olefiant gas will 
be split up; but, on the other hand, there is also risk when running 
at a low heat that a portion of the coal will, at the beginning of the 
charge, be distilled into tar, and not into gas. Mr. Douglas’s 
remarks in regard to gradual condensation tending to retain the 
benzol in the gas are sound. He goes so far as to hold that the 
entire gas plant, from the condensers onwards, should be main- 
tained at a uniform temperature of 60° Fabr. He even thinks the 
holder should be housed, and the building fitted with steam coils. 





a ag of this paper was given in the Journat last week (p. 248). 





The pipes should also be laid so low that the gas would not be sub- 
ject to any changes of temperature. 

It is thus clear that Mr. Douglas would go to such extremes in 
keeping the gas at a moderate temperature, that he would find few 
followers. It is useless wasting our energy in trying to keep the 
light-giving constituents in the gas, unless we can maintain the 
combination to the point of ignition. There is nothing gained if 
we keep the benzol in the gas till the meter or the lamp-post is 
reached, and then have it deposited. That such deposition would 
occur, if Mr. Douglas’s plan were carried out, can hardly be 
doubted ; for if the plant, the gasholder, and the mains were all 
kept at an equable temperature, the gas would still have to pass up 
through a couple of feet of frost, and perhaps through a cold cellar. 
In the case of the public lamps, it must, after reaching the surface, 
travel up through the cold post, exposed, it may be, to a tempera- 
ture of zero. It would seem unwise to make a gas which we must 
needs wrap up in a comforter. Mr. Douglas’s remarks on this 
score are a striking commentary on the different ways in which gas 
men view the problems connected with their business. Here we 
are told we should adopt every means to prevent the gas from 
taking cold in its passage through the works; while other writers 
have, in the past, informed us that we should expose the gas at the 
works to as low a temperature as it will meet with before it reaches 
the burner, otherwise troublesome deposits in pipes and meters will 
be sure to ensue. 

Mr. Douglas had something to say in regard to purification. 
He uses in his purifiers a native iron ore; and by it removes from 
his gas, without any other material, the carbonic acid as well as 
the sulphuretted hydrogen. He could only account for this double 
efficacy of the iron ore by assuming that by its peculiar granular 
form it absorbed the carbonic acid, without forming any chemical 
union with it; acting as the spongy platinum on hydrogen. He 
says that analyses of the gas show it to contain only 0°26 per cent, 
of carbonic acid. 


echnical Record. 


NORTH BRITISH ASSOCIATION OF GAS MANAGERS. 
AnnuUAL MEETING, JULY 24 AnD 25. 

[An abstract account of the proceedings at this meeting has 
already appeared in the Journat. To-day we commence the pub- 
lication of the ‘ Official Report,” which has been revised by the 
Committee appointed for the purpose. ] 


The Annual General Meeting of this Association was held in 
Glasgow (in the hall, 207, Bath Street), on the 24th of July. Mr. 
F. T. Linton, of the Edinburgh and Leith Gas-Works, the Presi- 
dent of the Association, occupied the chair. 

Mr. Davin TerrRacE (the Secretary) read the minutes of the 
previous annual meeting, and also of the Committee meetings held 
during the year; and they were approved. 


THE Murpocn MEMORIAL. 

The PRESIDENT called attention to the matter of the Murdoch 
memorial, to which reference was made in the minutes, and which 
required to be brought before the meeting, as there was a difference 
of opinion in the Committee as to the form which the memorial 
should take. The Sub-Committee thought that the memorial 
should take a monumental form; while other members of the Com- 
mittee thought it should be of the nature of a scholarship or bursary. 
He said that perhaps the gentlemen present would now say what 
they thought of the matter; and the Committee would then pro- 
ceed in accordance with the instructions of the meeting. 

Mr. J. M‘Crakz (Dundee) said the Committee were at one as to 
the expediency of perpetuating Murdoch’s memory by some memo- 
rial; but as to the form of the memorial, the Committee could not 
agree. He almost stood alone in the view that it should not be of 
granite or stone, but should take some practical and useful shape, 
which he thought, had Murdoch been alive, he would himself 
have preferred—namely, a bursary or money-prize, to encourage 
students in the profession to which he belonged to improve them- 
selves. It occurred to him (Mr. M‘Crae) that if a certain sum was 
raised and invested in the name of trustees, and offered as prizes, 
or, if the amount obtained was large, as a bursary in the University, 
to be competed for by gas managers’ sons, it would be a form of 
commemorating Murdoch’s memory which would be very suitable 
indeed. He thought the application of such a fund should be 
carried out as nearly as possible in the manner which the one 
whose memory was to be perpetuated would prefer. But, as he 
had no desire to thrust his own opinion on the Association, he 
would suggest the appointment of a Committee of ten persons to 
carry out the ammenl tor a memorial in such a way as they might 
think best. Of course, if he were on the Committee and in a 
minority, he should just give way—as, indeed, he would have to. 

The Presipent asked if it would not be better that the Office- 
bearers of the Association for the ensuing year should be the 
Committee. This would meet the number very nearly. 

Mr. M‘Crar: As you please, Sir. 

Mr. J. M‘Gimcurist (Dumbarton) said that the Committee 
would have been glad to have met Mr. M‘Crae’s wishes had it been 
at all practicable; but, like many another theory, it did not seem 
to work out well in practice. Mr. M‘Crae remarked that this 
bursary could be applied to prizes for gas managers’ sons in the 
University ; but, as far as he (Mr. M‘Gilchrist) knew, there were so 
very few gas managers’ sons who were able to go to the University, 
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that it would be just a very few that could compete. It would 
thus, he was sure, defeat the object that the Association had in 
view. He might say that the Sub-Committee thought something 
after the nature of what Murdoch’s great invention was—namely, 
gas lighting—something that would show it off to advantage, 
would be very much in keeping with the object of the memorial. 
Seeing that Glasgow was the centre of the district in which the 
celebrated Scotsman was born, it would be a very suitable place 
for the memorial. It was thought that the Town Council might 
be approached, with the view of their giving up one of the many 
excellent sites they had for such purposes ; and that, perhaps, the 
Glasgow Corporation, who were so much interested in gas lighting, 
would in all time coming keep in the lamp the most approved 
form of gas lighting. This, he thought, would be a very suitable 
way of commemorating the memory of Murdoch; and it was a 
scheme, too, that could be carried out, and for which they could 
easily get the necessary amount of money. A bursary, perhaps, 
would be more difficult of accomplishment. The Sub-Committee, 
after considering the whole bearings of the question, were unani- 
mous in putting the scheme in the shape now recommended to the 
meeting. 

Mr. J. Haut (St. Andrews) asked if the Committee had any idea 
of the sum they were likely to get. He had much sympathy with 
Mr. M‘Crae, but he was afraid that any sum they would get 
would make a very small bursary, though he might be wrong. 

The PresipEnt said they had no means whatever of estimating 
what sum would be subscribed. The amount would determine to 
a large extent the character of the memorial. 

Mr. J. Renrrew (Langbank) asked if it was proposed that the 
memorial should be confined to Scotland and Scotchmen alone ; or 
had the Committee any idea of making the appeal a national one ? 
If the various gas companies in the three countries would combine, 
they might raise a sufficient sum to make a worthy memorial. 

The PresipENT said that the matter had previously been con- 
sidered in England; but since Sir W. Siemens’s death it had fallen 
through. Very probably, however, it would be brought up again. 
But the Committee’s view was simply that Scotland should be 
appealed to; though, of course, they were quite open to take money 
from whatever source it could be obtained. 

Mr. A. Smrru (Aberdeen) said he should be right glad to see the 
memorial take the shape of a bursary; but it was a matter which 
would be attended with very great difficulty. When he held office 
in the Association they used to give money for the disposal of prizes 
for papers, &c.; and it was one of the greatest burdens and diffi- 
culties they had to settle. If this heavier duty were put upon 
them, he thought it would not be satisfactory, and they would have 
a great amount of trouble. The more satisfactory course would be 
to follow the Committee’s advice. 

Mr. W. Fouts (Glasgow) thought the best way to go about the 
matter was, in the first place, to appoint the Committee and get in 
the money ; and then to decide what they would do with it. 

The Presipent said they had the Committee; but there was a 
difference of opinion on it. 

Mr. M‘Crak then moved that the matter be remitted back to a 
Committee of ten members to be named, with powers. 

This having been seconded, 

The PRESIDENT pointed out that the motion before the meeting 
was practically the approval of the Committee’s recommendation ; 
and that Mr. M‘Crae’s motion would be dealt with as an amend- 
ment upon it. 

Mr. R. Mircuetu (Edinburgh) thereupon moved the approval of 
the Committee’s recommendation, which was seconded. 

On a show of hands, the President declared the motion carried. 


ELEcTION oF NEw MEMBERs. 
The following new members were admitted :— 


MEMBERS. 

Black, J. vo ee Newport. 
Burden, J. Musselburgh. 
Callander, T, Old Kilpatrick. 
Deans, R. L. Johnstone. 
Jeffrey, D. ; Kirkintilloch. 
4 SE er en ae Ue Tradeston, Glasgow. 
Mann, J. cae ee te kd: Aon Prestonpans. 
Rosie, J. . Wick. 
Ross, R. . Dungannon. 
Somerville, J. London. 
fie Sr ee Brechin. 
po A Falkirk. 
Watson, A. C. Callander. 
Young, A. ote te Newton-on-Ayr. 

EXTRA-ORDINARY MEMBERS. 
Brown, J. Glasgow. 


Carlow, C. Leven, Fife. 


ASSOCIATES, 


MCrae,W.. . Dundee. 
Smith, A., Jun, . Aberdeen. 
Stormouth, W.S. . Dumbarton. 


PRESIDENT’S ADDRESS. - 

The PrEsIDENT then read his Inaugural Address, which has 
already been given, in extenso, in the JouRNAL.* 

Mr. A. M‘Puerson (Kirkcaldy) moved that a very hearty vote 
of thanks be given to the President for his excellent address. 

The Preswent acknowledged the compliment. 

FinanciaL Report. 

Mr. D. Bruce Prrsues submitted the financial report on the 
General, Benevolent, and Research Funds for the past year. 
The PreEsIDENT said that the reduced state of the General Fund 


* See ante, pp. 196-7; also pp. 247-8. 





arose from the fact that, during the past year, there had been seyera) 
extraordinary payments which would not always occur—such as 
the publication of their Statistical Report. The Research Fung 
was one, he thought, to which they must draw attention. They 
should, he felt, have more companies and corporations assistine 
them with this fund. They could not undertake almost anything 
with the funds at their disposal; and it was desirable that the 
matter should be pressed on those for whose benefit it really existed, 
The Benevolent Fund was in a really favourable position ; and he 
hoped they would be able to do much good with it. They hag 
cordially to thank Mr. D. Bruce Peebles for the great trouble he 
took in the matter of auditing the accounts. ; 

Mr. Bruce PEEBLES, in acknowledging the compliment, sajg 
that the Treasurer’s books were so well kept, that there was no 
trouble at all in auditing them. He hoped that those who wera 
troubling the Secretary in the matter of arrears, which were 
gradually disappearing, would save Mr. Terrace by clearing then 
off quickly. 

OFFICE-BEARERS AND PLACE OF MEETING FoR NEXT Yxar, 

The PresmpEnT said the result of the votes, which had been 
scrutinized by Mr. J. Paul and Mr. R. Hall, was as follows :— 

President—Mr. J. M‘Crae, of Dundee. 

Vice-Presidents—Mr. J. Hislop, of Maryhill, and Mr. S. Dalziel, 

of Kilmarnock. 

Secretary and Treasurer—Mr. David Terrace, of Dawsholm, 

New Members of Committee—Mr. T. Wilson, of Coatbridge; 

Mr. W. Mackenzie, of Dunfermline; and Mr. 8. Stewart, of 
Greenock. 
Auditor—Mr. D. Bruce Peebles, of Edinburgh. 
The next place of meeting, Dundee. 


The Prestpent thereafter read a telegram from Dr. Wallace, 
expressing his regret at being unable to attend the meeting, as he 
was engaged in an important legal case in London, and could not 
leave till finished. They would thus, he said, be deprived of the 
pleasure of hearing Dr. Wallace’s paper, which, however, would be 
held as read, and be printed in the report of the meeting. 

REGENERATOR FURNACES FOR RETORT-SETTINGS. 

The Secretary read the further report of the Research ani 
Investigation Committee on ‘* Regenerator Furnaces for Retort: 
Settings,” which appeared in the Journat for July 29, pp. 197-8. 

The PresipENT having invited discussion and criticism on the 
report, and on the subject generally, 

Mr. H. AirKken (Falkirk) said his opinion was that this system 
was both more expensive and less profitable than one which he 
would adopt if he were in the position to do so. He thought that 
the coke, in large works particularly, should be taken away to one 
centralizing point, and charged there into the pipe of a blast-furnace 
producer, there to be reduced into carbonic oxide, the ash intoa 
cinder or slag, and the ammonia (or rather nitrogen) found in 
the coke, which they knew was about half of the total quantity 
contained in the coal, secured by cooling down the gas. He was 
quite aware there was a large loss of initial heat in this cooling 
down. At the same time, the quantity of ammonia secured would 
far more than compensate for this; while there would be less labour, 
and the cost would be materially lower. The cooled gas would be 
brought back to the retorts and there heated, and would go to fire 
the retorts. 

Mr. R. Mrircue.t (Edinburgh) said that, with reference to the 
saving of cost of £10 per mouthpiece per annum, the statement 
was slightly misleading. There was not one of them who could 
get this advantage on the whole of his expended capital ; because, 
out of 650 retorts in use in mid-winter, they would in six weeks 
have come down to about two-thirds, and in mid-summer they 
would have only about 120. So that it should be per annum on 
the retorts used, and not per annum on the capital expended on 
the regenerative system. 

Mr. W. Fovutis (Glasgow) said he would like to refer to Mr. 
Aitken’s speech. There was no doubt at all that what he pro- 
posed was a still further advancement of the system they were 
now trying to introduce. But they must begin gradually; and 
there were a great many things to be decided before they could say 
that a central producer would bean advantage. It had been tried 
before. In this case, they did not extract the ammonia; but it 
failed. He did not think that it had any advantages over the 
present system, unless it was that in this way they would be able 
to obtain the ammonia at present lost with the coke. And the 
question thus was whether or not the expense of obtaining this 
ammonia by a large central producer, to which the coke must be 
taken from the retorts and there manipulated, and the expense 
that would be incurred in condensing the over-heated gas, would 
be compensated by the ammonia produced. There was no doubt 
that the whole tendency now was to save the products in the coal 
to the very utmost, and that at present a very large amount of 
nitrogen which might be converted into ammonia was lost in the 
coke. But while he thought this idea of Mr. Aitken’s was a thing 
they should try ultimately to arrive at, he considered it was yet 4 
little bit in advance of what their present knowledge would enable 
them to successfully carry through. 

Mr. W. Key (Tradeston, Glasgow) asked whether the cost of 
the plant necessary to extract the ammonia would not be greater 
than the benefit to be derived from the ammonia produced. 

Mr. C. Waterston (Portobello) said he observed that there was 
10 per cent. difference of cost between the Siemens system and the 
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did system. This work must have been very much favoured; at 
any rate, the comparison was quite different in small works. He 
had occasion to build 15 retorts last year, and obtained esti- 
mates for the Siemens system ; and the increased cost in his case 
would have been more than 100 per cent. 

Mr. A. SmrrH (Aberdeen) said there was no doubt Mr. Aitken 
was on the right tack, but was just a little ahead of the times. He 
(Mr. Smith) was sorry he could not speak from practical working 
of the regenerator system; but he had just made a tour over the 
country to look at the different systems in action, and there was no 
doubt it had been a very great pleasure to him. There were many 
systems—many crooked systems. But there could be no question 
that the regenerator system was theright one. At every works the 
engineers, Whether they had as yet adopted it or not, said it was 
the system they were going to adopt, and spoke in the highest terms 
of it. There was no doubt they had a saving of at least 50 per 
cent. of fuel; that they could carbonize about 20 per cent. more 
coal; and that the retorts lasted about twice as long. He had no 
doubt it was the system they would generally adopt in the course 
ofa very few years. 

Mr. J. SOMERVILLE (London) said that after five or six years’ 
experience of the regenerator system, he thought it was the one 
that ought to be, and would be generally adopted. Whether it was 
Dr. Siemens’s or any other system, it was the right thing to do. 
Mr. Smith seemed to have arrived at the proper conclusion ; and 
what he had said he (Mr. Somerville) could quite endorse. Opinions 
differed as to the amount of heated air which they got into the 
regenerating system, and whether it was really worth the trouble 
and expense to strive after an elaborate system of regeneration. 
Some years ago he adopted the system, and worked it for about 
three or four months, but admitted air cool without the regene- 
rator; and he found that the difference was only about 2 or 3 per 
cent. in saving of fuel. Another matter was that they found it 
very difficult to keep the heated air in the fire-clay tubes. In 
the first year or so it did very well; in the next, fairly well; 
but in the third year they found that the tiles cracked, and 
often the bricks cracked. They tried a mixture for a flux. This 
did very well; and they found that the joints gave way instead, 
and that the heat re-melted the joint. But even with this they 
found a great disadvantage in not being able to get the whole 
of the heated air into the combustion chamber. So that Mr. 
Livesey and he tried iron pipes (because, as they all knew, iron 
was a much better conductor of heat than fire-clay), and covered 
them over with tiles, to prevent oxidizing of the pipes. They 
found this to be a great improvement. The cold air entering 
from these iron pipes abstracted the heat very much better than 
this prolonged arrangement for heating the brickwork, and was 
much less expensive. But this new arrangement could not he 
used in all works. There were also some arrangements for ground- 
floor houses. It was not necessary now to go down more than 
3 or 4 feet; and so he thought small works would soon be able to 
have the advantage of the regenerator system. 

Mr. J. Heap (representative of Sir W. Siemens’s Trustees) said 
that Mr. Somerville had been dealing with a regenerator of im- 
perfect construction, and liable to break, and had never at any 
time been using a proper regenerating surface. All the time he was 
admitting the cold air into his furnace through the cracks that were 
made. While he was working his plan, Mr. Somerville did not 
get such results as 10 lbs. of coke per 100lbs. of coal carbonized, 
which were obtained by him (Mr. Head) with a well-constructed 
regenerator. The Siemens furnace was exceedingly simple in con- 
struction. It should not be made of bricks with double channels, 
or any special contrivance, as these were very liable to break. 
They should have simple backward and forward channels. In 
order to harass, as fax as possible, the escape of heat, they should have 
as perfect and cheap a regenerator as could be made. 

Mr. SomERVILLE remarked that the best results they had obtained 
were 9lbs. of coke per 100 Ibs. of coal carbonized ; showing that it 
could not be a very imperfect furnace. A 

A Memser asked whether coal or coke was used for heating. 

Mr. SoMERVILLE said it was coke from Newcastle coal. 

Mr. AITKEN, in answer to Mr. Smith, said it was much better 
to be first in the race than last. In regard to the cooling down of 
the gases and the cost thereof, the plan was very simple. The 
- were taken from the generator and used to raise steam on 
eda cooling down ; so that there was a gain in this respect. 

, With regard to the question put by Mr. Key as to the 
comparative quantity of gases from the producer and retorts, of 
ne the one was about ten times as much as the other. But 
this did not affect the question. The whole question was as to the 
amount of ammonia produced, the cost of material, and the work- 
manship afterwards; and he believed that the plan he suggested 
—_— on the whole, be found the best—at all events in time. 

li - Key said his only object in asking the question was to learn 
ether the interest on the capital required to be expended in 
poviding the plant for extracting the ammonia from the regenera- 
rere a in the way described, would not outweigh the benefit 
the e lerived from the ammonia, seeing that the large volume of 
hod a to be made in the works was produced during three months 
fon ee and that then they would have this plant lying idle 
tain _ mag in the year. He put the question just to ascer- 
f ether, in this view, Mr. Aitken would still say the extraction 
0 = ammonia would be a benefit. 
wine htc said he oat te doubt that as time went on they 
hivher one ething very much better than they now had, whether 
yhad all Mr. Aitken expected or not. There were two remarks 





he would make; one being as to the cost of plant. All he could 
say was that it was the exact figure of what it had cost them in 
Leith. As to the time in which the extra cost would be recouped, 
seven months’ continuous working would save sufficient coke to do 
so, as stated in the report. He presumed it would be the pleasure 
of the meeting to refer the matter back to the Committee for 
further investigation and report. 

Mr. M‘Puerson (Kirkcaldy) moved in terms of the President's 
suggestion; and the motion was agreed to. 

Mr. Ross (Haddington) suggested that the Committee should 
direct their attention to the sizeof the works in which it might be 
possible to erect such a regenerator as that shown in the Dundee 
model before the meeting. If it could be erected in only five or 
six places in Scotland, it would not be very advantageous to the 
majority of the managers. Looking at the apparatus before them 
had, he thought, frightened most of them altogether from thinking 
of the matter; and he considered it would be of advantage to know 
the size of the works in which it would be possible to erect some- 
thing on the same principle. 

The PrestpEnt said he should have asked the members to thank 
Mr. M‘Crae for his kindness in sending them the model. As to 
Mr. Robb’s question, he received a circular a few days previously, 
proposing an arrangement which would be suitable for one retort. 
This might not be practicable ; but it showed that something was 
being attempted for small works. 

Mr. Mircuett suggested that Mr. M‘Crae might inform the 
meeting of the cost of the bench. 

Mr. M‘Crar said the bench was only now being built according 
to the model. It was being put up by their own retort-setters, 
without outside help except such as he (after the information he 
had received from Mr. Foulis and the district managers in Glas- 
gow, where the system was in operation) had obtained. The 
model was on the scale of 2 inches to the foot; and every brick of 
the actual setting would be found marked in it. They expected 
the bench to be working in the course of two months; so he had 
better defer saying anything about the cost till he knew what it 
actually was. 

The matter was then recommitted, with special reference to 
adaptability of the plan to small works. 

[The remainder of the report is still under revision. | 





Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.) 


THE ASSESSMENT OF GAS-WORKS. 
Sre,—I find that, in my letter on the above subject in the last number 
of the Journau, I have given the wrong figure as being the amount of 
the new rating at Epsom per 1000 cubic feet of gas sold. It should have 


been 54d., not 4d.; the 4d. being the amount of increase only. 
H. E. Jones, 








Commercial Gas-Works, Aug. 8, 1884. 


MR. VALON ON GASEOUS FIRING. 

Srr,—I see just a small typographical error in the second line of the 

formula on p. 243 of last Tuesday’s Journan, which reads 
60 + 1500 r (30+600) 4 chonld be 00.+1500 = (200 + 600) 

Perhaps, too, it would be well to remark, when the correction is made, 
that fig. 2 isa plan. One or two persons speaking to me on the subject 
have taken it for a section. " ‘ ‘ 

Ramsgate, Aug. 9, 1884. W. A. Vaton. 

S1r,—I feel some hesitation in addressing you again on this subject— 
firstly, because I judge, from the remarks which Mr. Valon made in 
reply to my former letter, that he is not inclined to admit my com- 
petency to deal with the question; and, secondly, because I find it 
impossible to comprehend the reasoning contained in Mr. Valon’s article 
published in the last number of the Journan. One thing, however, 
appears clear to my mind—viz., if Mr. Valon is right, then Dalton, 
Marriotte, Dulong, Regnault, Tyndall, and all the other physicists who 
have enriched the world by their discoveries in regard to the theory and 
action of heat, are wrong, and we have been following a will-o’-the-wisp 
of error for the last century. 

Mr. Valon commences the illustrations in support of his theories with 
an instance in which 1500° is the initial temperature of the waste gases 
as they enter the regenerator, and 600° the final temperature at the 
chimney. He also gives a diagram showing the air entering the regene- 
rating flues at 60°, and acquiring a temperature of 780° by the reduction 
of the waste gases to a like figure. He then goes on to say that the 600° 
of temperature at the chimney must be deducted from the 1500° ; and 
that the intensity of the initial heat of the waste gases is, therefore, 
reduced to 900°. This, to use the words of Lord Dundreary, is some- 
thing that “ no fellar can underthtand.”” Surely Mr. Valon cannot have 
realized what he was writing! If an initial temperature of 1500° be 
assumed, this temperature must be regarded as a fact ; and I, for one, 
cannot see how any subsequent conditions by which the waste gases may 
be affected can possibly alter the original temperature, which is a thing 
altogether antecedent thereto. 

From the diagram and Mr. Valon’s method of dealing with the case, 
one would suppose he regarded the heated gases and the air as if they 
were two solids, whose dimensions—beginning and end—were all com- 
prised within the limits of the diagram, or (say) like two spheres rolling 
towards each other, and having such powers of conductivity that, on 
passing, they both acquired a like temperature ; this being a mean 
between the two extremes of temperature which they first possessed. 
Of course the relationship between two currents of air and heated gas 
passing in opposite directions is quite different. It would be well if 
Mr. Valon were to explain how the waste gases can become reduced to 
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780° by raising the air to a like temperature, when he has himself stated 
that the volume of gases is to that of air as 1: 0°6. (In reality the 
difference is much greater.) : 

Mr. Valon next treats us to an elaborate-looking formula, in which 
temperature and radiation are oddly mixed up and compounded together. 
Ido not wish to laugh at Mr. Valon, but I can scarcely refrain from 
doing so, at the persistency with which he manipulates degrees of 
temperature as if they represented actual quantities of heat. If Mr. 
Valon would consent to substitute the following values for those in the 
formula— ; 

Total heat-units contained in incoming air, 

4 Do. in products on entering regenerator. 

R Do. lost by radiation. 

Cc Do. contained in effluent products. 

Sa = Do. absorbed by air supply. 
(from which, by calculation upon a given quantity of air, the temperature 
could be ascertained), and if he would omit the division by 2 (another 
thing “ no fellow can understand ”’), the correctness and also the super- 
fluousness of the formula would be manifest. As it stands in the article, 
it appears to my (doubtless confused and incapable) mind to be simple 
nonsense ! 

I come now to the more serious part of Mr. Valon’s article—viz., the 
experiments by which he has convinced himself that dry air cannot be 
heated to any material extent ; and I venture to assert that he has been 
entirely misled by the results of his experiments, which, in themselves, 
may be quite correct. The fact is Mr. Valon has attributed to an entirely 
wrong cause the effects produced. It is not the incapacity of air to 
absorb heat, but its reluctance to part with it, which is the cause of the 
phenomena recorded by Mr. Valon. What is the meaning of the figures 
0:2379, which represent the specific heat of air? It is simply that while 
water requires the absorption of 1 unit of heat to raise its temperature 
1° Fahr., air requires only 0°2379 part of a unit to produce a like effect. 
Ergo, air is more easily raised in temperature than water. When it 
comes to the relative conductivity of air and water or water vapour, the 
latter possesses, as is well known, an enormous advantage. A ther- 
mometer plunged into water or steam will immediately register its tem- 
perature; whereas when held in a current of heated air a prolonged 
contact with a considerable volume of the air must take place before the 
thermometer will rise to the temperature of the air. The hand may be 
held with impunity in air so hot that were it steam or water the experi- 
menter would be seriously scalded. 

The experiment instanced by Mr. Valon, in which a current of air 
blown through a heated pipe under pressure produces a rise of the ther- 
mometer which a simple draught at atmospheric pressure failed to do, so 
far from bearing out his theories, proves just the opposite. Itshows how 
readily air, travelling even at a high speed and in considerable volume, 
will take up heat and carry it forward ; and also with what reluctance it 
transmits it to a solid body. 

It is through confusion as to the cause of the phenomena produced in 
his experiments that Mr. Valon has gone wrong in his theories —a confusion 
evidently resulting from an imperfect acquaintance with the properties 
’ of air and other gases in relation to the theory of heat. This is betrayed 
by such remarks as: “It is only expanded, not raised in temperature,” 
which occurs in the course of Mr. Valon’s article. We know very well 
that air cannot be expanded without being raised in temperature, except 
by a reduction of pressure, which does not occur in the case in point. 
The laws of Dalton, Marriotte, and Regnault have been accepted after 
universal experience of their truth; and it is not likely that Mr. Valon’s 
experiments will upset them. 

I shall leave the practical side of the question to be dealt with by 
those who are working regenerator furnaces at the present time. There 
are plenty of results to be obtained, from actual furnaces at work, to 
refute Mr. Valon’s theories, whatever may be the case with his own 
settings. I should be sorry to be hard upon Mr. Valon, for I have made 
mistakes myself when dealing with the heat-theory ; but I recommend 
him to study carefully the text-books on heat and combustion before 
again elaborating a theory of his own. Nothing else can make the 
subject thoroughly clear to the mind; and, above all, he should recol- 
lect that heat, like other forces, cannot be really lost. It must be 
expended in producing an equivalent result in some form or other. I 
fancy, if Mr. Valon were to seriously ask himself what becomes of the 
unaccounted-for heat, he would be astonished at the result to which his 
theories would lead him 

Peterborough, Aug. 7, 1884. 


P.S.—In my first letter on this subject (ante, p. 23) I made a calcula- 
tion, on the basis of the figures published by Mr. Valon, which produced 
the apparently ridiculous result that the air attained a temperature 
exceeding that of the waste gases at their entrance into the regenerator. 
This gave Mr. Valon occasion to throw discredit upon my method of 
calculation, The method was correct enough, but I had not made any 
allowance for heat dissipated by radiation, &c. An allowance of 20 per 
cent, would have brought the temperature of the air down to about that 
of the waste gases—viz., 1000° Fahr. I do not say that in Mr. Valon’s 
furnaces the air is actually heated to 1000°; but I say, on the assump- 
tion that the figures he gave are correct, it ought to acquire this tem- 
perature. If it does not, there must be undue loss by conduction with 
the ground or radiation into the atmosphere ; and, in this case, there is 
faulty construction which needs to be remedied.—G. E. 8. 


G. E. STEVENSON. 





THE SCHULKE REGENERATIVE LAMP. 

Sir,—In the last number of the Journan you gave an illustration and 
description of the Schulke regenerative lamp. It may be of interest to 
your readers to know that for some time past I have had an opportunity 
of experimenting with, and practically trying these lamps; and, so far, 
am exceedingly pleased with the results. Experiments on the small- 
sized lamp (that intended to replace the ordinary street lamp) gave an 
average consumption of 6 cubic feet of gas per hour, with an illuminating 
power equal to 28 sperm candles, or 4°6 candles per cubic foot. The 
inventor gives 5*1 candles per cubic foot with the smaller burner, and 


7 to 8 candles per cubic foot with the larger size. I hope shortly to 
furnish the results of my experiments with the larger size. The illumi- 
nating power was estimated with a Hartley photometer; the candles 
being placed in a right line from the centre, or the most luminous point 





of the burner. The initial illuminating power of the gas used was equal 
to 14°5 candles. 

On the reception of the burner, I was prepared for several drawbacks 
—(1) as to the stopping of the channels with soot, as experienced with 
the Siemens burner ; (2) that some time would elapse before a proper 
draught would be created in the recuperator ; (3) that the globe surround. 
ing the burner would be clouded over in the same manner as an Argan 
chimney ; (4) that the central gas-tube, owing to the excessive tempera. 
ture to which it is subjected, would be speedily destroyed. The burner 
has now been continually alight (day and night) for two months; anq 
as far as drawbacks Nos. 1, 2, and 3 are concerned, none have majj. 
fested themselves. As regards drawback No. 4, the time is too short to 
form a definite opinion ; but as the tube is coated with asbestos, I do 
not fear any evil results so long as the asbestos adheres. 

There can be no doubt as to the extreme brilliancy and steadiness of 
the light, the latter being unaffected even by high winds ; and should 
the central pipe and star-shaped recuperator withstand the high tem. 
perature, the lamp will no doubt become speedily ~S". 


’ 
1 . D. Marsua 
Danish Gas Company, Copenhagen, LL. 


Aug. 7, 1884. 


THE LATE MR. JAMES ELDRIDGE. 

Sir,—Allow me, through the medium of the Journat, to sincerely 
thank, on behalf of my mother, the subscribers to the handsome testi. 
monial which has been presented to her in memory of my late father, 
Especially does she desire me to acknowledge the great kindness and 
exertions of Mr. J. L. Chapman, of Harrow, in promoting and carrying 
out the matter, and in receiving subscriptions. , 

Oxford Gas-Works, Aug. 7, 1884. 
















































J. Exvniwer, 
f * 
Hegister of Patents. 

Gas-Furnaces.—Siemens, F’., of Westminster. No. 5677; Dec. 8, 1883. 

The main object of this invention (referred to in our “ Notes” column 
to-day) is to prevent, in any form of gas-furnace, the contact of tie actual 
flame with any surface or object that is stationary or is colder than itself, 
as—the patentee remarks—such contact interferes with the completeness 
of the combustion, and, consequently, reduces the heat-radiating power, 
When the flame ceases, the products of combustion, though not visible as 
flame, retain nevertheless a large amount of heat; and the combustion 
having been completed when this condition is reached, these products are 
employed to heat surfaces or objects by actual contact with them, whether 
they be bricks of a regenerator, metal of a boiler, or other objects. 

The claim for the invention is: “ Constructing and working a regenera. 
tive gas-furnace in such a manner that the flame is made to move through 


it without contact with the objects or materials in the furnace or with the 
roof or walls, and to act chiefly or entirely by radiation.” 


LIGHTING AND EXTINGUISHING OR RatstnG AND LowERING Gas-FLAMEs— 
Ganster, G. P., of Reading, U.S.A. No. 5697; Dec. 11, 1883. 

This invention relates to the employment of clock mechanism, in con- 
junction with the clusters of burners in high-power gas-lamps; and in the 
specification is given a detailed description (with the aid of drawings) of 
the means employed for lighting and extinguishing the various burners, 
according to the time of night and the period of the year. 
MeEasurInG WateR.—Tooth, W. H., of Newington, Surrey. No, 5727; 

Dec. 13, 1883. 

This apparatus, specially applicable to measuring off a predetermined 
quantity of water at successive operations, consists of a chamber, tank, or 
cylinder into which are fitted two valves (one at the top, and one at the 
bottom) with weighted levers connected together by a vertical rod, on 
which slides a tube carrying a float. The plug of one or the other of the 
valves is connected to ratchet mechanism operating an index. The upper 
valve is the inlet, and the lower the outlet. 

The apparatus is placed in connection with a tank of known capacity; 
the inlet-valve being connected with the main, so that the water from the 
main will pass through the inlet-valve into the chamber of the meter, and 
thence into the tank to be filled. As soon as it has become full, or has been 
supplied with a given quantity of water, the float will rise and operate the 
weighted lever of the inlet and (by means of the connecting-rod) outlet 
valves; and the weights falling will close the inlet and open the outlet, and 
water can then be drawn from the tank. As soon as the tank is emptied 
(but not before) the float will have fallen so as to act on the lever of the 
outlet-valve ; and, by means of the connecting-rod on the lever of the 
inlet-valve, and the weights being raised, this valve will be opened and 
the outlet-valve closed. Each opening or closing of the inlet-valve is 
registered on the index; each division of the index showing the quantity 
of water flowing into the cistern at each operaticr. The connecting-rod 0 
the valves is provided with means for regulating the amount of motion of 
the float, so as to adjust the apparatus for registering the quantity of wate? 
which is to be allowed to pass into the cistern at each operation. 


Gas Motor Enornes.—Campbell, H., of Leeds. No. 5951; Dec. 31, 1883. 
(Not proceeded with.) 

This invention has for its object to further utilize the waste heat of 
motors working with combustible gas or vapour, by employing two single- 
acting cylinders preferably placed side by side—one the motor cylinder, 
the other the pump cylinder. The motor cylinder is of the ordinary 
construction, with exhaust ports at its outer end; but the pump cylinder 
is cast with a number of deep circumferential ribs. Both cylinders are 
placed in a casting constituting a jacket and divided transversely (about 
midway) into two parts. In one part of the jacket, round the ignition end 
of the motor cylinder, water circulates to take up the heat therefrom ; 
and then travelling over the cold deep-ribbed surface of the pump cylinder, 
it gives up a large portion of its heat. In the other part of the jacket the 
exhaust parts of the motor cylinder open directly on to the ribbed surface 
of the pump cylinder; and thus the exhaust gases as they leave the motor 
cylinder impart a portion of their heat to it before being discharged into 
the atmosphere. 


REGENERATIVE Gas-Lamps.—Glaser, F. C.; communicated from Essbergets 
J. A., of Berlin. No, 58098; Dec. 19, 1883. (Not proceeded with.) 
This invention has reference mainly to such regenerative gas-lamps # 
have the burner situated at their lower part; and in the accompanyiDg 
engravings are shown chamber work-lamps, though the invention ¥ 
applicable also to outdoor lamps. 
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Fig. 1 is an arrangement in which the ‘gas-heating chamber is placed 
outside the chimney; while fig. 2 shows a lamp in which the chamber is 
within the chimney. 

The gas first enters the chamber M; then passes through the small 
tubes R; and eventually into the combustion space I. The air for com- 
bustion enters the chamber G at P; passes thence into the regenerator 
chamber H; and there mixes in such a previously heated state with the 
gas at the outlets of the tubes R as to burn in the flame-space I, and finally 
to discharge through the chimney K. The protecting bell-shaped glass 
has below, at L, a small opening through which ignition may be effected ; 
and which, in the case of outdoor lamps, may serve for the introduction of 
asmall tube for a flash-light. The bell-shaped glass is so arranged that it 
may be easily put on and removed. O isa porcelain mouthpiece for pro- 
tecting the chimney. 


TrEaTING MIXTURES OF SULPHURETTED HYDROGEN AND OTHER GASES TO 
OBTAIN THE SULPHUR OF THEIR SULPHURETTED HyDROGEN As 
SutpuuRous Aci.—Claus, C. F., of Mark Lane, London. No. 5960; 
Dec. 31, 1883. 

This invention relates to a method of burning into sulphurous acid gas 
and yapour of water the sulphuretted hydrogen contained in mixtures of 
sulphuretted hydrogen and other gases, and especially the sulphuretted 
hydrogen contained in such mixtures of gases as are obtained by treating 
“alkali waste ’—the residue of the manufacture of soda by the Leblanc 
process—by the products of combustion or by the gases from lime-kilns. 

Briefly stated, the invention consists in effecting such combustion by 
adding to the mixture of gases (if sufficient free oxygen be not already 
contained therewith) a quantity of air containing enough, or more than 
enough, oxygen to burn both the hydrogen and the sulphur of the sul- 
phuretted hydrogen, and then passing a mixture of sulphuretted hydrogen 
and other gases containing such quantity of air through a bed of fragments 
of solid material maintained at a suitable temperature either by the heat 
of the reaction which takes place as the mixture of gases passes through 
the fragments, or by other heat appliedin any convenient way. 


RecENERATOR F'urnaces.—Valon, W. A. M‘I., of Ramsgate. No. 1994; 
Jan. 23, 1884. 

This invention consists in forming the air-supply channels and the 
waste-gas flues of regenerator furnaces parallel to each other; being so 
arranged that the air and waste gases travel in opposite directions—the 
cold air admitted into a channel adjoining the waste-gases flue where the 
latter is hottest. The air flows downwards, and at the same time back- 
wards and forwards; and then ascends, still travelling backwards and 
forwards, until it repasses the highest heated waste-gas flue previously 
mentioned, before entering the chamber or flue where it omdianes with 
the carbonic oxide and other gases at the point of combustion. The waste 
gases flow backwards and forwards until they reach the bottom flue, from 
whence they are conveyed to the main flue and chimney. Again, the air 
channels, which are continued to the front of the back wall of the setting, 
and carried forward over the top arch of the furnace, each have, at or 
near their rear ends, an opening through which flows a portion of the 
furnace gases, which on becoming ignited by contact with the air so 
increases the heat of the air as to ensure combustion at the proper point 
without robbing the surrounding surfaces of any heat already imparted to 
them. These small openings, says the patentee, are not necessarily con- 
fined to the rear ends of the channels, but may be placed in any position 
where experience and the particular circumstances of the case direct as 
the fittest ; and in some cases the air-channels over the top arch of the 
furnace may consequently be dispensed with. 

The air-channels may also be so arranged as to admit the air on each 
side of the waste-gas flue at the lowest and coolest point ; the air travel- 
ling backwards and forwards in an upward and contrary direction to that 
followed by the waste gases. The air channels, which are separated by 
the intervention of the waste-gas flues, unite just prior to entering the 
air-channels over the top arch of the furnace, so that the two separate 
streams of air join and then flow on together into the channel over the 
arch just mentioned. An identically similar arrangement of flues is pro- 
vided on each side of the furnace. 

[The drawings accompanying the specification are somewhat similar 
to those exhibited by Mr. Valon when he read his paper before The Gas 
lnstitute last June. See Journat, Vol. XLIII., p. 1135.] 





APPLICATIONS FOR LETTERS PATENT. ; 
10,834.—THomas, T. C. J., Minories, London, “ Improvements in gas- 


lamps.” Aug. 1. 
10,885.—Suaw, J., Leeds, “ Improvements in gas motor engines.” Aug. 2. 
10,910.—Prarson, H. W., Bristol, “Improvements in water-meters.” 


10,975.—Exmens, S. H., Argyll Street, London, “ Water-purifying 
apparatus.” Aug. 6. 
PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
204.—Rocerrs, H. J., Watford, “Improvements in the manufacture of 


as and in apparatus therefor.” Jan. 11. - 
6678.—Mvuenter, P., Paris, “ Improvements in gas motors.” April 22. 


PATENT WHICH HAS BECOME VOID. 
[AFTER THE SEVENTH YEAR. } e 
Apa Mounts, F., and CurTter, S., “Improvements in gas condensers. 





Hegal Intelligence. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Frmay, Ave. 8. 
(Before Vice-Chancellor Bacon.) 
FLOYD Vv, THE ST. NICHOLAS GAS COMPANY. 

This was a motion on behalf of the plaintiff, Mr. R. P. Floyd, of Bath; 
and the application was that Mr. Woodley Smith, Chartered Accountant, 
or some other fit and proper person, might be appointed receiver of the 
effects of the Company and manager of their gas-works, which are situate 
at Ponte del Garde, on the island of St. Nicholas, in the Azores. 

Mr. MarTEN, Q.C.,in supportof the motion, said the plaintiff wasa Director 
of the Company and a holder of £4500 debenture stock of the first series, 
and £4500 debenture stock of the second series. There was due to him 
about £510 in respect of interest. Mr. Floyd was a Director ; but, in point 
of fact, the present Directors of the Company were the mere nominees of a 
contractor named Humphreys, who manipulated the Board as he thought 
fit. Mr. Upjohn, who represented Mr. Bowen, the holder of £4000 deben- 
ture stock, also supported the motion. In his affidavit Mr. Floyd said 
the Company was incorporated on Feb. 4, 1881, with a nominal capital of 
£25,000, in 5000 shares of £5 each. In the Memorandum and Articles of 
Association there was a clause empowering the Company to borrow 
from time to time certain sums of money for the purposes of the 
Company, and to raise and secure money, particularly by the issue of 
debenture stock or by giving or issuing any other security of the Com- 
pany. The Company had issued debentures for £38,000, which bore 
interest at 6 per cent. per annum; and £20,000—the first series thereof— 
formed a first charge on the Company, and the remaining amount formed 
a second charge thereon. There was a sum of £510 due to him for 
interest which had not been paid. The coupons for interest had been 
presented for pee but had been dishonoured. He was informed that 
the Company had made default, and that there were no funds available. 
There was due for interest on the debentures a sum of £2200; and there 
were no assets to meet this liability. There was also the affidavit of Mr. 
Windsor Lowther, who stated that on the 19th of July he personall 
attended the offices of Brown, Janson, and Co., on behalf of the plaintiff, 
and presented to them 320 coupons, amounting to £510, for payment, 
which were the property of the plaintiff, and the payment was not met. 
He would not trouble his Lordship with affidavits filed on the other side. 
They seemed to say that some arrangement would be made with regard to 
the payment of the debentures. But there was nothing definite, and his 
client, who was unpaid, claimed his rights. The learned Counsel read 
affidavits as to the fitness of Mr. Smith to act as receiver. 

Counsel on behalf of a Mr. Osborn, who was a debenture-holder for 
£260, also supported the application. 

Mr. Buck.ry, who appeared for Captain Fitzgerald and Mr. Humphreys, 
the latter of whom holds £20,000 in debenture stock, opposed the motion. 
He said that Mr. Humphreys was the contractor for the works, and was 
largely interested in the undertaking. The evidence he had would show 
that the plaintiff, who was a Director, had quarrelled with his co-Directors, 
and he was anxious that Mr. Osborn should be made a Director of the 
Company. He had not succeeded in this, and it led to a contest. It was 
under these circumstances that the action was brought. The debentures 
the plaintiff held were debentures he received from the contractor, and in 
respect of which he pledged himself not to ask for payment until the 
undertaking had been brought into a working condition. The gas-works 
were completed and opened in April this year; and naturally were not 
earning much at present. Mr. Humphreys bound himself that he would 
also hold over his debenture interest coupons until the concern got into 
working order. The present action was, therefore, brought against the 
wish of the majority of the class the plaintiff professed to represent— 
not for the purpose of benefiting them, but merely for a collateral pur- 
pose. Mr. Stanton, the Secretary of the Company, in his affidavit 
stated his belief that the whole of the debentures were given 
to the plaintiff by Mr. Humphreys as security for money advanced to 
him, and that £2000 of the second series of debentures was a bonus for 
the loan. The statement that all coupons presented for payment had been 
dishonoured was false. The Company had not made default in regard to 
any of the coupons for interest which became due on the first and second 
series. The necessary money for this ee had been provided by the 
contractor. It would be detrimental to the interests of the Company to 
appoint a receiver. Three hundred public lamps in St. Nicholas had 
already been lighted with gas, and the public were eagitly availing them- 
selves of the opportunity of using the gas. It was hoped that in a very 
short time the Company would be quite able to pay interest. Mr. Porter, 
one of the Directors, stated in his affidavit that all the debentures issue 
by the defendant Company were issued on the understanding that the 
interest coupons should not be presented until the Company were in a 
position to meet them. In his opinion the prospects of the Company were 
good, but it would be very undesirable to appoint a receiver. 

Vice-Chancellor Bacon said a p weetedig 5 mi had, no doubt, a right to 
realize his security, and the Court might appoint a receiver where the 
justice of the case required it; but in the present instance the application 
was wholly unreasonable, and it was not made foran honest purpose. The 
motion would be dismissed, and Mr. Floyd must pay the costs of the 
affidavits which were needless. 





MARYLEBONE POLICE COURT.—Faruinay, Ave. 1. 
(Before Mr, Cooke.) 
COLEMAN UV, THE WEST MIDDLESEX WATER COMPANY. 

This was an adjourned summons taken out by Mr. J. Coleman, a 
licensed victualler carrying on business at the Carlton Bridge Tavern 
Woodfield Road, Westbourne Park, against the West Middlesex Water 
Company, with reference to a dispute which had arisen as to the annual 
value of his premises. The case was before the Court on the 12th of June 
last ;* the question raised being whether the Company had a right, in 
assessing the annual value for the purpose of the water-rate, to regard the 
premises as enhanced in value by reason of the particular trade carried on 
in them. The complainant held the premises in question under two leases 
at a rental of £122 10s. He took possession under the first lease, and paid 
a premium of £7500. It was contended that if it had not been for the fact 
of the licence and the character of the business carried on, the rent of the 
place would have been considerably lower. If let as a shop, it would have 
been worth only £60 a year; or if let as a dwelling-house, it would have 
been something less. Up to Christmas, 1883, the complainant paid for his 
water on the annual value of £70, at the rate of 4 per cent. On the 29th 
of May last the annual value was raised to £165; and the claims mado 
against him amounted, with extras, to £8 15s., instead of £3 2s. as for- 
merly. On behalf of the Company it was urged that the London Water 
Companies had accepted the decision in the Dobbs case with the strict 
desire to carry out the duty imposed upon them by the law. It was found, 





* See Journnat, Vol, XLIIL., p. 1108. 
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however, that while in some instances they had hitherto charged too 
much, in many others they had charged too little for water; and the 
resent case was one of the latter. All that the summons required the 

agistrate to do was to fix the annual value of the premises in question ; 
and, according to the various Acts of Parliament, the annual value was 
the rent paid by a tenant, who also paid rates and taxes and certain other 
charges, after deducting the amount for insurance and repairs. The 
annual value must be based upon the house as it stood, and with all the 
advantages'that it possessed. The case was one of considerable interest, 
as the point raised in it had not yet been decided. 

Mr. MartTuanp (Solicitor to the Licensed Victuallers’ Protection Society) 
— in support of the summons; Mr. PoLanp, as before, represented 
the Company. 

Mr. Cooke, in giving his decision, said the facts were admitted. It 
seemed to him that, following the decision of the House of Lords in the 
Dobbs case, thé true basis of valuation of the premises in question was 
what rent a yearly tenant might reasonably be expected to give for the 
same, free of all tenants’ rates and taxes, and deducting the probable 
annual actual cost of repairs, insurance, and other expenses, and further 
taking into consideration the additional value attached to them by having 
a licence as a public-house, and advantages arising from the situation of 
the same. He thought the result of the trading for one year, which 
depended on the competency of a particular individual and a variety of 
external circumstances, could not be taken into consideration in assessing 
the annual value of the premises to any other person. In excluding these 
profits, however, he thought they might fairly take into consideration 
what sum a tenant would give for the premises enhanced in value by 
having alicence. It was the use of the premises, and not the profits to be 
derived from such use, which might be large at one time and nothing at 
another. Mr. Poland, in his argument, relied on the cases of Allison v. 
The Churchwardens and Overseers of the Township of Monkwearmouth 
and The Queen v. Bradford ; but he thought these cases supported the 
principle that he had laid down—viz., that general chance profits could 
not be considered in determining the value of the premises. Having 
quoted Lord Campbell, Justice Crompton, and Justice Erle on the point, the 
learned Magistrate said that, in considering the net annual value, he had 
taken the value of the dwelling-house, with the licence attached, and its 
situation for business purposes; and he had excluded all consideration of 
the premium which had been paid, purely and solely from the supposed 
accruing profits from the trade. The evidence had been somewhat unsafe 
and vague, as attention seemed to be mainly directed to the question of 
including the premium for the goodwill. But taking the value upon the 
principle he had laid down, he thought that, supposing there was no case 
taken upon this, he ought to fix the actual amount; but supposing a case 
were asked for, he should fix three amounts. He had given very careful 
attention to the Dobbs case, and he considered that, if no case were asked 
for, the amount of rent paid by the tenant for the premises was a fair 
rent. If a case were cdhell Ter, he should say, first of all, that the dwelling- 
house had been increased in value nearly double by the licence being 
attached, by the position of the premises, and other circumstances; and 
if the profits on the £7500 premium were to be assessed, the value would 
be between £400 and £500. 

Mr. Poxanp asked for a case. 

Mr, Cooke, in acceding to the application, said that in the case he 
should state he intended to give a value to the house, gud dwelling-house, 
of £70 a year; to the house including the licence and situation, £122 10s., 
and to the house if the profits were included, £497 10s. This would raise 
all the questions. 

Mr. Martianp applied for a case on behalf of the complainant; and this 
the learned Magistrate also granted. 


Miscellaneous Hetvs, 


THE GASLIGHT AND COKE COMPANY. 

The Ordinary Half-Yearly General Meeting of the Proprietors of this 
Company was held at the Chief Offices, Horseferry Road, Westminster, 
last Friday—Col. W. T. Maxtns, M.P., the Governor, in the chair. 

The Secretary (Mr. J. Orwell Phillips) having read the notice convening 
the meeting, the report of the Directors, as given in the Journat last 
week, - the statement of accounts which appears on pp. 294-6, were taken 
as read, . 

The Governor: Ladies and Gentlemen,—It now becomes my duty to 
move that the report and accounts be received and adopted. In doing so, 
I think it will be necessary for me to take up a small portion of your time, 
though I will try to be as brief as possible. As to the accounts, there is 
not much that calls for comment. With regard to the statement of stock 
and share capital (No. 1), Ihave nothing to say ; nor have I as to statement 
No. 2. If you turn to No. 3, the capital account for the half year, you will 
find an item of £41,614 spent on buildings and machinery in extension 
of works. This sum has been principally—I may say almost entirely—laid 
out on the erection of the new purifier-house at Nine Elms (which was 
rendered necessary by the London Company’s gas having to be treated in 
accordance with our General Acts), and in the completion of the retort- 
house at Kensal Green. I may mention that this £41,600, with a few 
other small items, amounting to £51,772, represents the total expenditure on 
capital account in the half year; and it has been met without the necessity 
of asking the shareholders for any more capital. I mentioned on the last 
occasion that the Board felt a very strong desire to limit the capital 
expenditure to the lowest possible amount; and I also said that we should 
be able to do this without calling for any more capital during the half 
year. The hope then entertained has been fulfilled, and we have not 
raised any more capital this half year, excepting £500 (which you will see 
on the credit side of the account); and this was part of the London 
Company’s debenture stock, which we were bound to issue. The money 
thus spen thas been provided out of our floating capital; and we have been 
able to appropriate a portion of it for these purposes. We have been 
enabled to do this principally by reason of the large decrease in our stocks 
on hand, which has produced for us a great deal of money. If you turn 
to the revenue account (No. 4), the first item that calls for attention is the 
sum of £150,000 odd, for repair and maintenance of works and plant, &c. 
This appears a considerable sum; but it is so owing to the expenditure 
on two large gasholders, to which we refer in our report, and which stand 
at the back of the byildjng jn whioh we are now assembled, on the site of 
the original retort-house of the Westminster works. These two holders 
are very fine pieces of engineering work, and will well repay a visit, if any 
shareholder would like to inspect them for himself, We are obliged to 
pay for these holders out of revenue, because the money is to go to replace 

he capital which was practically destroyed when we took down the retort- 
house. There is asmali item of £160 for experiments in street lighting, 
against £482 in the corresponding half of 1883. I could have much wished 
that this might have been larger; but it was an expenditure which arose 
out of the electric light, and this light having practically disappeared, the / 











expenditure seems likely to disappear also. I do not think you will gee i 
in the next account. The next item but one in the account is £58,999 fo, 
rates and taxes. This shows an increase of £2000. Now, I know there 
was an opinion expressed at the last meeting that the Directors shoyjg 
take into consideration whether it would be advisable to make some Stand 
against this ever-increasing taxation. No doubt it. is a question of great 
importance; but, having considered it very fully indeed, and consulted 
with the directors and chairmen of other trading companies (railway 
companies, and so forth), we have come to the conclusion that, on the 
whole, we had better follow the course we have hitherto taken—yviz,, to 
seek by fair arrangement to arrive at an agreed amount when the quip. 
quennial re-assessment takes place. Ifwe fight, there is always the chance 
of failure; and the experience of the companies who have fought is that 
they have far oftener failed than succeeded. Indeed, with respect to one 
company which I have in my mind, the result has been universal failure 
and no success; and, in addition to failing, there is all the expense, 
trouble, and cost. So you find yourselves in a worse position than before, 
There is no doubt that the rating of our property 1s very high indeed. 
and that it apparently compares unfavourably with the rating of other 
companies, especially with our colleague Company, the South Metropolitan, 
But I think that this chiefly arises from the fact that our capital is larger 
than theirs; as I find, from some figures which our Accountant has take 
out for me, that though our rating is 1°84d. per 1000 cubic feet, as agains; 
1°41d. per 1000 cubic feet in the case of the South Metropolitan Company, 
yet when we take the percentage of the capital of the two Companies, ours 
is only 104d. per 1000 feet against their 109d. per 1000 feet. Therefore, 
as a matter of fact, on the amount of our capital we are rated slightly 
lower than the Company I have referred to. On the whole, therefore, I do 
not think we have very much to complain of. We are more highly rated 
than the Water Companies; but not to any great extent. If any discus. 
sion arises on these points, I can deal with it afterwards. The next item 
I would refer to is £13,578 for collectors’ commission. This is a reduction 
of £2000 on the corresponding half year; and it has arisen from the fact 
that several highly-paid collectors who were for many years in the service 
of the London Company have retired, and their places have been filled by 
younger men on smaller salaries. The efficiency of the collection, hoy. 
ever, has not suffered; indeed, if anything, it has improved. There is an 
increase of £2500 in our law charges for the half year; and this is 
entirely owing to the great steam-roller case. When that case is 
settled, if it should be settled finally in our favour (of which we 
have no reasonable doubt)—and we are informed by our Counsel, 
and we judge from the summing up of Justice Field, that our case 
is not likely to suffer when it goes to the higher tribunal—a great 
ortion of this will come back in the shape of costs to be paid by the 
estry. There is an item of £10,680 for retiring allowances, under Amal- 
gamation Schemes, and annuities. This will disappear in three more years, 
and be finally extinguished. The balance carried to the net revenue 
account is £491,000, against £523,000. This reduction is entirely accounted 
for by the decrease of 2d. per 1000 cubic feet in the price of our gas since 
the Ist-of January last. The Deputy-Governor calls my attention toa 
slight error which I have made. T should have divided the retiring allow. 
ances from the annuities when I said that this item would disappear. The 
annuities, of course, will not cease, unless those to whom they are paid 
cease to exist, which we hope, for their sakes, may not be the case. 
Coming back to the net revenue account, I have said that the reduction of 
2d. per 1000 cubic feet in the price of our gas more than accounts for the 
difference between the amount carried to net revenue account this half 
year as compared with the corresponding period of last year; and I may 
add that we have fetched up a great deal of leeway in consequence of the 
reduced price. I have nothing to say with regard to accounts Nos. 5 andé, 
except that we propose to pay an increased dividend, and at the same time 
we shall carry forward exactly the same amount (with a small deduction of 
£530) as we did in the corresponding period, when we paid only 11 percent. 
dividend. Our reserve fund account is in a very satisfactory condition, 
and brings us in an income of £12,000 a year. This reserve fund and our 
undivided balance together form a fund by means of which we are able to 
make up our dividend should our net revenue not amount to a sufficient 
sum to enable us to declare the fullamount. We have altogether £615,000 
of undivided money in hand—that is, £426,700 in the reserve fund, and the 
balance I have just referred to (£188,900) which is carried forward. We 
have also, as I am reminded, an insurance fund and a depreciation fund; 
but these two funds are not available for dividend purposes. Summing up 
the position, it is this: In the present half year we pay you a dividend at 
the rate of 12 per cent. on your investment; and we have in hand a full 
year’s dividend at the rate of more than 114 per cent. I think I may 
perhaps say at this stage that such a state of things made us feel no hesi- 
tation in recommending an increased dividend. The matter was brought 
forward at the last meeting, and it was urged that the time had come when 
the proprietors should participate in the extra profit derived by the Com- 
any owing to the reduction in the price of our gas. The only point we 
Kebated was whether we should recommend a dividend of 114 per cent. or 
one of 12 per cent.; and, on the whole, looking at the larger balance in hand, 
and bearing in mind the fact that the past half year, though satisfactory in 
many respects, has been a very unsatisfactory one from the gas maker's 
oint of view, owing to its having been one of the warmest half years we 
ave had, we decided on the larger amount. The almost total absence of 
fog and dark weather in the past half year interfered very materially with 
our sale of gas; and, in addition to the character of the weather during the 
half year, we have had heavy charges against wear and tear. We look 
forward to the next half year as being likely, with average weather, to 
enable us to pay the same dividend, and to carry the prescribed amount to 
the reserve fund; and we may even look for an increase in the balance 
carried forward. In the general balance-sheet you find that we have an 
amount on deposit, at interest, of £300,000. Thisand our cash balancewill 
enable us to pay the dividend without borrowing a penny—a thing we have 
not done before. If, however, we can borrow money at 8 or 4 per cent, 
and utilize it in paying you your dividend of 12 per cent., it may be 
advisable to borrow ; but still it is just as well to be sometimes indepen- 
dent of one’s bankers. You see, retiring allowances stand at £37,000; and 
this will disappear in four years, as it is a suspense account from the 
amalgamation. I think I have now dealt with all the figures, which 
perhaps would not be so obviously intelligible without a little explant 
tion. With regard to the working of the half year, The increase in the 
gas sold has been only at the rate of 3°87 per cent., against 5°22 per 
cent. in the June half of 1883. I have already stated that this has arise! 
from the character of the weather during the past half year. The umac- 
counted-for gas (commonly called “leakage”) has been 3°81 against 3°88 
per cent. ; so it is a slightly better condition of things, though the reduc- 
tion is not material. It is about 4 per cent. higher than it was in 188%, 
when the new regulations as to pressure came into operation. Wi 
respect to coal, the net cost for the half year has been 4s. 10°494d., against 
5s. 5'09d. in the June half of 1883, This shows a saving of rather more 
than 64d. per ton, which is a highly satisfactory feature ; and I am hapP 
to say that it is one which is likely to be reproduced, and perhaps in 8 
greater measure, during this half year, as we have been enabled to reneW 
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our coal contracts for two years more on very advantageous terms. The 
percentage of cannel coal used in the manufacture of ordinary gas has been 
in reduced; and not only without any loss, but with an increase in the 
nantity of gas sold aed ton. I have a comparison of three half years‘ 
which will show you how this reduction in the percentage of cannel coal 
has progressed. In the June half of 1882 we used 6°64 per cent. of 
cannel, and we had a larger yield of gas; but our gas sold per ton of 
coal was 9661 cubicfeet. In 1883 the percentage of cannel used was reduced 
to 3:08 per cent.— ractically less than 50 per cent. of what it was in the 
revious year—and yet the amount of gas sold per ton of coal only went 
own from 9661 to 9654 feet; so it was about the same. In the present 
half year the percentage of cannel has been still further reduced ; and it 
now stands at the rate of 2°70 per cent. But the number of cubic feet of 
gas sold has increased from 9654 cubic feet in the corresponding half of 
last year to 9724 cubic feet. So that we have not only used a less expen- 
sive raw material, but have produced and sold more gas. This is due to 
better manipulation ; and I may also say that the result has been attained 
without any reduction in the illuminating power of the gas. This s peaks 
yolumes in favour of the carbonizing processes carried on by the officers 
of the Company. As to our residuals, the stock of our tar products and 
sulphate on hand at the end of June, 1883, was valued at £101,320; while 
it was valued at only £44,072 at the same period this year. We have 
thus reduced—that is, converted into money—our stock to the extent of 
£57,248. This has enabled us to deal with the item to which T called 
your attention at first—the expenditure on the extension of works. I do 
not know whether it is desirable that I should go into the question 
of the tar products, which was exhaustively discussed at the last and 
revious meetings by Mr. Kempson; but should it be necessary, I shall 
be happy to deal with it after 1 have made my opening statement. 
As I have already said, we spent in the past halt year £31,572 on 
capital account, and we expect to lay out about a similar amount in the 
present half year; but, if possible, we shall avoid calling on the shareholders 
for any more capital during this year. We hope to have a clean sheet, so 
far as capital is concerned, during 1884. I may also mention, with regard 
to the increase of dividend and the question of raising further capital, 
that the additional dividend is not only beneficial to the shareholders, as 
they get money in their pockets, but it is also beneficial when we come to 
put up our stock which we are going soon to sell by auction, as the price 
we obtain is regulated by the dividend we pay, and we shall get more 
premium capital on the amount of stock we issue than if we had remained 
paying @ dividend of 11 percent. only. This, I may say, was an additional 
reason for recommending 12 per cent. As to wear and tear, there is an 
amount of £150,000; or 3s. 979d. per ton of coal carbonized. This 
includes the special expendit ar of about £29,000 for the gasholders I 
have referred to; and it will leave the ordinary wear and tear at about 
$s, 24d. per ton, which I think is about the proper amount. I have 
refered to the reserve fund and to the undivided balance. I may say, 
however, that in June, 1883, the total of these figures was £579,000 ; 
whereas it is now £615,000. So that as to these two funds we are 
better to the extent of £36,000 than at this time last year; and 
this is an additional guarantee for the maintenance of the dividend. 
I do not know that I need go more fully into the working for the 
half year. The residual products have been satisfactory; but I will not 
take up your time with them, unless any question should be asked, because 
I take it for granted that anyone who has sufficient interest in this matter 
will ask questions respecting it. There are, however, a few figures that 
may be interesting for you to know. The gross cost of coal per ton in 1884 
was 14s. 14d., as against 14s. 4d. in 1883. Our coke and breeze realized 
4s, 11°30d. in 1884, as against 4s. 856d. in 1883; tar and tar products 
realized 2s. 3°31d., as against Is. 8-96d.; while ammoniacal liquor and sul- 
hate of ammonia only realized 2s. 0'14d., as against 2s. 532d. This decrease 
is due entirely to the fall in the price of sulphate. I may say, as to a point 
which is referred to in the report, that the price has been unprecedentedly 
low during the past few months; and we have every hope and expectation 
that this abnormal state of things cannot continue longer. In fact, there 
are indications of the market improving ; and every small rise in the price 
of an article which we produce in such large quantities would make a 
material difference to us. The total result is that the net cost of our coal 
for this year has been 4s. 10'49d.—say 4s. 10}d.—against 5s. 3d. last year. 
This is a very satisfactory reduction, That net cost is the lowest figure 
we have ever before attained; and therefore we may assume that this 
part of the business, at any rate, has been managed with ever-increasing 
success. The gas sold has been 9742 cubic feet per ton of coal car- 
bonized; against 9654 cubic feet last year. The increase in rental is 
$87 against 5°22 per cent. The capital employed per ton of coal carbon- 
ized is now £6 16s. 5d., against £6 19s. 4d. last year—a reduction of 2s. 1ld. 
per ton. This is a point to which I called your attention just now, as 
we feel particularly desirous and extremely anxious to reduce this figure 
as much as we can. Passing to general matters, I think I may say 
that the Company is holding its own in every particular. I mentioned the 
question of the electric light. It is, no doubt, an interesting subject to gas 
proprietors, and still more interesting to those who are electric light pro- 
prietors. We pay great attention to its progress, and every increase or 
decrease is noticed by us. But I will not trouble you with any figures 
unless I am asked to do so. I think, however, that it is desirable that I 
should call attention to an article on this subject which appeared in the 
Pall Mall Gazette on the 3lst of July. The article was the result of an 
interview between the Editor of that journal and the Manager of the 
Edison Company ; and therefore the information given is by a friend of 
electric lighting. What he says amounts to this: There has been spent on 
electric lighting experiments in this country during the past 30 months 
altogether £5,351,000. The present price in the market for electric light 
shares is £221,000, which on the amount that I previously quoted is less 
than 1s.in the pound. On the other hand, it so happens that this figure of 
£5,351,000 very nearly corresponds with the amount of our ordinary “A” 
stock, which is £5,440,000 of gas stock, which, instead of being worth less 
than 1s, in the pound, is worth 42s, in the pound; so that there is in this, 
T think, enough comfort for even the most scare-worn gas proprietor. We 
notice with great pleasure the increase in the use of gas as fuel. Tho 
increase in the number of stoves we have let out on hire is very satisfactory 
indeed. It amounted during the past half year to 25 per cent. We have 
now upwards of 3000 stoves out on hire; and there is a total of 902 gas- 
engines. I have just been informed that gas has been applied as fuel for 
heating bakers’ ovens (of which there are more than 6000 in the Metropolis) ; 
and 15 have been supplied with gas heating apparatus in the past half year. 
If this continues, it will tell remarkably on our consumption, as a great 
quantity of heat is required for bakers’ ovens. It has this advantage, 
that it is a day consumption; and we can supply the ovens without 
taxing our holders at the time when gas is most required for domestic 
lighting. Another advantage attaching to this supply is that people eat 
bread all the year round, summer and winter ; and therefore it would be 
& constant source of revenue. I must apologize for having been rather 
long in my remarks. I think what I have told you will show that 
you have a property which is exceedingly valuable. “In fact, with regard 
to the question of market price (which, however, is not a matter for the 
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Directors), I cannot understand why our stock does not appear at even 
a higher figure than it does. We notice that the stock of the South 
Metropolitan Company, our friend and colleague, paying 133 per cent., 
stands at 260-70 in the market; and therefore our stock, paying 12 per 
cent., ought to stand at 230-40, whereas it is quoted at only 220. At any rate, 
you have a valuable pro erty; and, without any approach to egotism, I 
think I may say it is ne taken care of. Iam quite sure that the best 
efforts of the Board are given to secure economy in any little matters, 
which, though small in themselves, in the aggregate make a large differ- 
ence. There is one other matter 1 may mention, as to the consolidation 
of our staff. We have made appointments of an Engineer-in-Chief and 
a Disteibuting Engineer. It was always the practice of the two large 
Companies—the Imperial and the Chartered—to have a responsible Chief 
Engineer at the head of affairs; but when they absorbed the Equitable, 
the Western, and then the London Company, this practice fell into disuse 
for atime. Our late colleague, Mr. F. J. Evans, was formerly Engineer- 
in-Chief. We have resolved to revert to this system, considering that it is 
the proper and right thing to do; and I believe we have done so with as 
little injury as possible to the pros ects of any person in the employment 
of the Company. I confidently look forward to the result of this policy in 
the future to justify the course we have taken. I am sure if the pro- 
prietors would realize the difficulties and objections to multiple control, 
either in Egypt or in The Gaslight and Coke Company. they would agree 
with us in having put the whole of the carbonizing and distributing in the 
hands of two thoroughly qualified men. I may mention that this change 
has not involved any extra cost to the Company. On the contrary, there 
is a saving approaching £500 a year on the item of salaries alone. 

The DepuTy-GoveRNor (Mr. H. C. Ward) seconded the motion. 

After a few remarks from Mr. Braxton Baker with regard to the 
question of retiring allowances and annuities, and their effect upon the 
Company, 

Mr. Hurst said he thought the shareholders generally must feel 
thoroughly satisfied at the report which had been presented to them on 
the present occasion. They had a very valuable and safe property, which 
was not likely to deteriorate but to improve, even as to its present market 
price; for, as the Governor had said, their stock was really below its real 
value. He thought the remark of the Governor extremely wise as to not 
inordinately increasing the capital ; because if it were increased very much 
more the proprietors could hardly expect a continuance of the present 
dividend. 

Mr. Jackson wished to know the future policy of the Board with regard 
to the reserve fund. He said he remembered the time when they paid 4 
= cent.; and their stock stood at par ; and Mr. Evans in those days wrote 
sim a letter stating that he hoped to live to see the day when the reserve 
fund of the Company would reach £500,000—an amount, however, which 
was now exceeded. He thought that, apart from this large amount, vir- 
tually a reserve fund had been built up by the premium capital which they 
had received. He would like to know whether it was the intention of the 
Board to go on increasing the reserve fund. He thought they might get 
some extra advantage by investing the reserve fund in corporation bonds. 
As to the electric light, he did not think it would be right, from what the 
Governor had stated, that the impression should exist that the electric 
light was extinct ; because he knew the case of a town where 500 inhabi- 
tants were using the light, though he would not say at what price. The 
price, indeed, was the difficulty. 

The GoveRNoR remarked that he had not said that the electric light was 
extinct. 

Mr. Taytor asked whether the dividends could not be paid quarterly. 

The Governor: My friend Mr. Braxton Baker and 1 were talking of 
two separate things. As I have said, the result of the saving of £500 
a year is in the consolidation of the management in our Company. The 
question of amalgamation is a burden on the Company which is being 
removed by a sinking fund that will come to an end in three more pay- 
ments. I referred to the consolidation and concentration of the manage- 
ment of the Company by the appointment of an Engineer-in-Chief. The 
result as to the premium ok is that it will enable us to go on much 
longer without applying to Parliament, as when you go to Parliament 
they are sure to put some conditions on you. That is another reason why 
we try to eke out our capital, and use as little as possible. Mr. Jackson 
inquired as to the policy of the Board with regard to the reserve fund, 
including the premium capital. I do not think myself that, in a 
concern like ours, it is being over-prudent to have a year’s divi- 
dend in hand. All undertakings of this kind are liable to occasional 
relapses. We might have another coal famine, or even another stokers 
strike. These are things that ma happen, and the occurrence of 
which we do not anticipate; but we do not lose much by having a year’s 
dividend in hand. On the contrary, it shows the investor that the rate of 
interest he is receiving is practically safe, and likely to be continued. 
Therefore I hope the proprietors will support the Board in maintaining 
the reserve fund at its present figure. As to the investment of this fund 
in more remunerative stocks than Consols, the same question which was 
raised by the honourable proprietor has occupied the time and considera- 
tion of the Board to a great extent ; and we went so far as to take Counsel’s 
opinion as to what were our powers on this point. We are confined to a 
certain class of stocks. I may quote from a case submitted to the Solicitor- 
General (Sir Farrer Herschell) and Mr. Danckwerts, who is one of the 
Counsel to the Board of Trade. We submitted a case to them, asking 

hem whether it was in our power to invest our reserve fund in debenture 
stocks of public companies or in the debenture stock of our own Company. 
They are distinctly of opinion that we could not invest it in our own 
debenture stock; but they see nothing in our Acts to prevent us from 
investing in the debenture stocks of other companies. But when you 
come to look at the market price of the best railway stocks, I do not think 
we could improve our position much by changing our investments ; 
and we came to the conclusion that, on the whole, we would not make any 
change at all. With regard to corporation stock, to which Mr. Jackson 
referred, the Board do not propose to invest the reserve fund in those 
stocks; nor, indeed, unless the proprietors are very strong on the point, 
do we propose to make any change. Mr. Taylor asked if we could not 
ay our dividend quarterly. I think once in six months is often enough. 
Though it is a great pleasure to see you here, it involves a large amount 
of trouble to make out the dividend warrants. If you will be contented 
with receiving your dividends once in six months, we shall consider this 
preferable. 

The motion was then put and carried unanimously. 

On the motion of the GovERNOR, seconded by the DepuTy-GovERNOR, the 
various dividends recommended were declared. 

Mr. Roxesy Price moved, and Mr. Braxton Baker seconded a vote of 
thanks to the Governor and Directors; the former gentleman warmly 
recognizing the services which the Board had rendered to the Company. 

The resolution having been carried unanimously, 

The Governor said: Gentlemen, on behalf of ve | collegues and myself, 
I beg to thank you for this expression of your con dence ; and I need not 
say that our best efforts will be directed to maintaining the dividend at its 
present satisfactory figure. 
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No. 1—STATEMENT OF STOCK AND SHARE CAPITAL on June 80, 1884. 








Acts of Parliament relating to the 


raising of Capital. Description of Capital. 


Standard 
Dividend. 


Total Amount 
originally 
| Authorized by 
Acts, 


} 
Remaining 
} Total to be called 
paid up. up and 
unissued. 


Total Amount Amount 


of Existing 
Capital Powers.| Cancelled. 





— se SERRE 





| 
| 
A Ordinary stock . . 

A Preference convert- 

ible stock, Ist issue. 
Do., 2ndissue .. . 

Do., 8rdissue . . 

( A Ordinary stock . . 
A Pref. stock, 4th issue 
Do.,5thissue .. 
|A Ordinary stock . . 

(|A Ordinary stock . . 

*{|BStock ... . 


|A Ordinary stock . . 


The Gaslight and Coke Company’s Act, 1868 . . 


The Gaslight and Coke Company’s Act, 1872 . 


The Victoria Docks Gas Act, 1857. . « « «+ 
The City of London Gas Company’s Act, 1859 . 
The Companies’ Act, 1862, as applied to - } 
Western Gaslight Company, Limited. . . 
The Imperial Gas Act, 1854. . . 
The Great Central Gas Consumers’ Act, “1851. ° 
The Equitable Gaslight Company’s Act, 1842. . 


The Independent Gaslight & Coke Co.’s Act, 1864 ‘| 


Do. . 
C Preference stock 
D 10. 


The Imperial Gas Act, 1866. . . = é 
The Imperial Gas Act, 1869. . . . ° 
The London Gaslight Act, 1852. ; .{ 'J Preference ‘stock axed 
The London Gaslight Act, 1857. 10. 

¥ lg Preference stock 


The London Gaslight Act, 1896... . . {camera " 
10 


The Gaslight and Coke Company Act, 1876 . . {| FA soa the pe oa 


| 


woe stock or = 


No, 2. 


Acts of Parliament authorizing 


-| 10 per cent.| 1,645,140 


Amount BorRoOWED. 


q £ = 


£ e 4 £ a & 8 d, 
1,170 


1,140 
2,550 


| 1,550,000 0 9 


¥ 


1,550,000 0 0 


| 1,000,000 


Ney ae Nenad 


o 


0 
0 100,000 
0 400,000 
0 600,000 
0 1,560,000 
0 200,000 
0 | 800,000 
0 ‘s | 955,000 
0 825,000 
0 
0 
6 
0 
0 


o 


es 975,000 

2,900 0 0| 550,000 
| 888812 6/ 94,981 
| 869,438 


1,000,000 


ecoeocececo © cosceececs oc oF 
oeoooccocoece oc cocoeceoce co ok 


897,100 | 


69,438 


ooo co coeoceco oso co 


| 547,100 
26,542 


L $69,488 0 


150,000. 0 0 
6 

300,000 0 05 
0 
6 


26,542 12 


cooamcecceococec ce 


ee ) 
650,000 0 0 j 2:000,000 0 


| 8,081,538 0 0 | 1,126, pa 12 9,208,080 12 





611,288 12 6 


9,219,369 5 0 


.—-STATEMENT OF LOAN CAPITAL. 





Amount 





Total 
Amount 


| Total Amount | 4 ount 





44 per 5 per 


the Loan Capital, | we i | 
| | Cent. Cent. 


and Description of Loan. 


6 per 
Cent. 


Remaining 
to be 
Total. Borrowed. 


of existing y 
Borrowing celled 
Powers. i 


originally 
Authorized, 


10 per 
Cent. 





| 2 


es 


Gaslight and Coke Company's Act, £ 


1868—Debentures . . «+. + + 
Do., Debenture stock . 
Gaslight and Coke Company’s Act, | 
1872—Debenture stock . 
Victoria Docks Gas Act, 1857—De- 
bentures . . i= > 
Do., Debenture stock . | 
City of London Gas Company’s Act, | 
1859—Debenture stock . . | 
Companies Act, 1862, as applied to | 
the Western Gaslight Company, | 
Limited—Debenture stock . . | 
Imperial Gas Act, 1854—Bondst 
Do., Debentures . . ». « « 
Do., Debenture stock . . 
Great Central Gas Consumers’ Act, 
1851—Debenture stock. . 
a Gas Act, 1866—Debenture 
stock 
Imperial Gas Act, 1869—Debentures | 
Do., Debenture stock . 
London Gaslight Act, 1852—Deben- 
ture stock. . «© «© «© «© « « 





London Gaslight Act, 1856—Deben- 
ture stock . 

Gaslight and Coke Company Act, 
1876—Debenture stock. . .. 


£ s. d, £ 
462,500 0 0 oe 


£ 8. d, 
462,500 0 0 


a £ £ «sd, 
a. 
) 


£ 8 
462,500 0 


250,000 0 250,000 0 0 250,000 0 0 


25,000 0 es 25,000 0 0 25,000 0 0 


60,00 60,000 60,000 0 


200,000 
173,000 


200,000 0 
173,000 0 


200,000 
- 173,000 


66,000 
81,250 
243,750 


66,000 66,000 0 
81,250 
} 248,750 


81,250 0 
243,750 0 


1} id wi _ 
°| 66,282 10 0 j 78,467 10 91,667 10 
80,562 0 80,562 0 





| 1,128,385 | 850,000 | 295,912 


2,683,729 10 





. 8—CAPITAL ACCOUNT. 


Cr. 








| 

| Amount Ex- 

| pended this 
Half Year. 


Total 
Expenditure 
'to June 30, 1884. 


Total Receipts 
June 380, 
1884. 


Amount 
Received this 
Half Year. 


Amount 
Received to 
Dec. 31, 1883. 








£ 
To Expenditure to Dec. 81, 1883 
Expenditure during half year to June 80, 1884— 
viz.: | 
Lands acquired, including law charges . . 
Buildings and ny in extension of 
works. . . 
New and additional mains ‘and service: ‘pipes. | 
New and additional meters and fittings . . | 


d.| £ 8. d. 
10,217,177 2 4 
8,019 17 


41 614 16 


Cr.—Depreciation of meters . . «. +» +» + /| 6,942 0 


To Balance of capital account . 


10,738, 129 1 6 


By A Ordinary stock ... . 


Do., nd fesue. « 2 + 4 e 08 
Do., Srdissue. . ». © + © « 0 @ 
Do., 6th issue. « «© 0 6 2 

Do., Sthissue: . . ° 


£ 
-| 5,441,820 
A 5 percent. preference convert- 
ible stock, Istissue . . . @ 1,570 
1,350 


2,670 


— +._——_—’ 


B 4 percent. maximum stock 
C 10 per cent. preference stock . 
” ” 
10 ” 
5 ” ” 
74 ” ” 
7 per cent. maximum stock 
10 per cent. preference stock . 
Debenture stock, : per cent, 
” ” 
” ” 
” 


Pamonny 
Scwoocoococoooeosoooeseso oF 


Debentures #3 a ° 
Bonds and temporary loans ° 
Bonds for capitalized profits 





two; coowooocececececeoce(eo on 


10,460,305 


271,311 
1,012 


'10,782,629 
| 


Premium capital— 
Ordinary stock. . .. » 
Debenture stock . . . 


x ~ x 
oom — Co owmoocoocoocococeceoc]e o* 





osm wlo 





“| OOo w]} cooPmoocecoooececececeoso o2% 


ajo 














* Maximum dividends, ail to fall até, 
+ Bonds for capitalized profits, 





a. £730 of these issues has been converted into elite stock during the half year. 
b, Bonds and temporary loans, amounting to £11,685, have been exchanged for 
4 per cent. debenture stock during the half year. 


— 











—— 


‘mount 





0 
0 
0 
00 
0 
0 
0 


o 


oacco o 
coo coe 


o 
= 


int 
ully 
zed, 
8. d, 
00 


en elo cweococcoeocceccoces o= 


or 
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Dr. No. 4.—REVENUE ACCOUNT. Cr. 
January to| To Manufacture of gas— £ «8d.| £ «8d. | January to| By Sale of gas— | £ 8. d & ad 
June, 1883. | Coals, including dues, carriage, June, 1883. | Common gas, per meter, at 3s. and | 

unloading and trimming (see £1,050,641 2s. 8d. per 1000 cubic feet . |1,088,417 15 9 
£546,471 Account No. 10) 554,730 2 4 Cannel gas, per meter, at 3s. 94. | 
Salaries of Engineers and other | 56,304 per 1000 cubic feet . . | 68,047 15 2 
11,581 Officers at works . . . . «| 10,078 12 8 | Public lighting and under contracts— 
105,017 Wages (carbonizing) . 107,015 12 0 78,173 | Commongas .. . ° 67,270 4 3 
Purification, incldg. £18,483 8s. 2a. 8,291 Cannel gas . ‘ieee 2,928 811 
95,111 | for labour . ° - « | 23,716 18 6) —_—_—— (See tones No. 2) |\—_-__—_—— 1,161,658 19 1 
| Repair and maintenance of works £1,183,409 | 
and plant, materials and labour, 22,982 Rentalof meters . ... . 23,794.11 2 
| less received for old materials, Residual products— 
133,168 £2442 10s.0d. .« « « « « « | 150,088 19 10 | Coke, less £25,587 15s. Od. for | 
| 845,680 5 4 174,058 labour, &c. 188,499 410 
Distribution of gas— 5,712 Breeze, less £1,750 6s. 0d. for ditto. 5,863 111 
Salaries and wages of Officers | 66,605 Tar and tar products. 89,522 7 4 
24,364 | (including Rental Clerks) 24,656 8 0 Ammoniacal liquor and sulphate 
| Repair and maintenance of mains 93,201 of ammonia , a a 79.185 110 
$3,608 | and service-pipes . 85,811 4 7 - | $68,019 15 11 
Repairs and renewals of meters | 4,352 Meme socsivable . 1. 3 se ew te eo we eo 8,650 9 5 
21,757 and fittings . . . + + « « 22,183 16 11 | 224 OS eee eee ee ee ee 220 5 0 
| ——__—————| 02,651 9 6 ee ee ee ae eee a ee 300 0 0 
| Public lamps— 
13,740 Lighting and repairing . . + | 14,693 12 11 
432 Experimental street lighting : — 160 611 | 
——————-| 14,853 19 10 
| Rents, rates, and taxes— | 
4,170 Rents payable. .. . 8,487 3 9 | 
56,194 Ratesandtaxes . . 58,222 17 4 | 
| 61,660 1 1 
| Management— 
6,000 | Directors’ allowance. . . + + 2,750 0 0} | 
925 | Company’s Auditors . . 200 0 0} 
| Salaries of Secretary, Accountant, | 

7,971 | epbGlempe oc oe to ee 6 6,814 19 5 | 

15,357 | Collectors’commission . . . .| 18,578 2 9/| 

8,633 Stationery and printing. . . . 4,391 16 4 | 

2,765 General charges . . . . « 2,329 8 5 

——————_ 80,064 6 11 
579 | Parliamentary charges . . .. » ee oe | 
2,191 Lawcharges. . . + + «+ © « « ee 4,601 11 2 
7,854 Bad debts. 8,639 6 2 
Depreciation fund, for w orks on lease- | 
850 holdland . . oe 750 0 0 | 
Retiring allowances under amaigama: 
8,593 tion schemes and annuities . . oe 10,680 10 9 
841 Gas Referees and Official Auditor . 854 10 
824 Public testing-stations . ... .| 546 2 4, 140018 0 
£1,026,986 1,060,982 3 9 
523,807 Balance carried to net revenue account, No.5 .| 491,711 1610 
£1,550,793 |1,552,644 0 7] £1,550,793 1,552,644 0 7 
No. 5.—NET REVENUE ACCOUNT 
| | | 
January to | £a8d.| &@ s. d, | January to | £ 8. d, £ s. d, 
Jane, 1888.| To interest on debentures, debenture | June, 1883. 
| stocks, and bonds, accrued to June | 
£52,004 | 80, 1884 ° | oe | 57,412 16 8 £484,182 | By Balance from last account . . 529,504 0 1 
| Dividend on the preference stocks— | | Less dividend on the ordinary c apital | | 
471 A 5 percent. . . o of 436 5 0) 296,513 for the half year to Dec, 81,1883 . (299,300 2 0 

10,000 | Cw =» oe ee | 10,000 0 0} | 

15,000 D10 ” + + «© « « « | 15,000 0 0 Amount carried to reserve fund for 

8,250 | B10 sees ee) ae 45,402 the year 18838. . . .. +» + «| 40,744 8 

750 | F 5 pat ste es © = 750 0 0} —_——_ $40,044 10 4 

2,250 | GG w a ee 250 0 0 £142,217 ———-_-—_-- 

23,240 | J 10 ” * es © « | 23,826 18 0 | 189,459 9 9 

a 1,651 Interest on money on deposit . . . + «+ « « * ee 
ro 60,018 8 0 iit 
Dividend on the maximum stocks— 528,807 Revenue account(No.4). . « + + « « « « + | 491,711 16 10 
2,000 B 4 per cent. . . 6 « «© » 2,000 0 0 
45,500 7 ” oc eo o « 0 | O80 0 0 
—_———— 107,518 8 0 
1,638 Interest on temporary loans . 768 410 
506,572 Balance applicable to dividend on the ordinary stock . 515,482 2 1 
£667,675 | 681,171 6 7 | £667,675 681,171 6 7 
No. 6.—PROPOSED a ATION OF BALANCE APPLICABLE No. 9.—DEPRECIATION FUND ACCOUNT (ror Works on Leasenotp Lanps)- 
TO DIVIDEND. ai 5 ae iy EER = zs 
_— ‘een _— Snes ener we Balance on June 30, 1884 . £26,019 ‘1 7 | Balance e Dec. 81, 1883 . £24,922 9 4 
p Amount brought from re- 
~=epee * «© o 6% venue account for the 2 
half year 75S 
£142,217 a: teem fast oncount 99,459 9 9 Interest on amountiny este a 876 12 8 
| Amount of net revenue for the half year | 
864,355 | (see No.5) . « « © «© © «© « « {926,022 12 4/| | 
—___ |——-_-——=| 515,482 3 1 | 
£506,572 | | 
(11 per ct.) | A dividend on the ordinary stock— 
298,285 | 12 per cent. on £5,442,550 . . . » + + + + | 826,553 0 0 aa on a 
| | £26,019 1 7 £26,019 a 8 
a aaa ry 
| Yo. 10.— EMENT OF COALS USED, Etc. 
£208,287 | Balance carried to next half year’s account. . . . |188,929 2 1 a Ho. 10 Renee tl iS a : 
=_=_=____ ——_——— — — In Store. Received | Carbonizea Used In Store, 
Description of Dec. 31, during | during during June 30, 
Coal. 1883. Half Year. | Half Year. | Half Year. 1884, 
No.7.-RESERVE FUND ACCOUNT. 
ee 3 te Reet SEs es Tons. | Tons. | Tons. Tons. Loa} 
Balance on June 90, 1864 .£426,776 8 2| Balance on Dec. 81, 1883 , £380,808 18 2 | Common . ./ 186,073 | 684,777 my | — | So 
“ | Interest on amount in- oi 0% Cannel. . 68,361 25,578 21,281 Ce 2,708 
se err ara 72 ‘ Tor ¢ 2% 5 
|Netrevenue. ... . 40,744 8 4 Total. . 254,484 | 710,350 786,670 2270 175,844 
No. 11.—STATEMENT OF RESIDUAL PRODUCTS. 
In | Made Usedin | fold | 2 In 
presane > ave — Store, durin Manufacture uring tore, 
ae £126,776 8 2 £426,776 8 2 Description. Dec. Si, | Half” during | Half’ |June 80, 
= SS ————— = | 1863." | Year. | HalfYear. | Year. | 1884. 
— , Coke—chaldrons . . .| 28,876 | 928,255 | 186,560 | 755,564) 14,5 
No. 8.—INSURANCE FUND ACCOUNT a a.® ° : 6.022 94,652 87412 | “58'562 4°700 
Balan Tar—gallons. . 4,883 | 8,690,081 | 8,078,553* 877,997 483,414 
ance on on June 80, 1884 . £70,495 12 1| Balance on Dec, 81, 1883 . £69, 40118 4 Ammoniacal liquor—butts | 750'899 | 2 229,857 | 220,612" 17,587 11,487 
Interest on amount invested 1,093 18 9 panen 
* r ar products and sul hate of ammonia. 
£70,495 12 1 £70,495 12 1 Used in the manufacture of tar p P a4 
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No. 12.—STATEMENT OF GAS MADE, SOLD, Etc. 





QUANTITY SOLD. 
























































| # = a Quantity | @ jee Gants Number 
—— | uantit: | 2s | used uantity no 0 
Description of Gas. | ae oeee iets ~—y | Private Lights | Total Quantity; on Works, accounted accounted Public 
| bay os hoes oy | (per Meter). Sold. &e. for. for. | Lamps, 
at | | 
| | | | —_—_—-.. 
| Thousands. Thousands, | Thousands, Thousands, Thousands. Thousands. | Thousands. | 
eee oe y 6,951,007 7,352,315 100,423 | 9,452,788 | 457,084 43,011 
Cannel, » ss 5 se + + + | 921,296 14105 282/921 297,026 2,657 | 209,688 | 21,613 | 2,259 
es 2 0 so 6, | 8,231,068 415,413 7,233,928 7,649,341 103,080 | 7,752,421 478,647 45,270 
June half year, 1883 . . 7,924,680 | 400,610 | 6,968,937 7,864,547 94,647 7,459,194 | 465,486 43,882 
Dr. No. 13—GENERAL BALANCE-SHEET. Cr 
& 8 d. 2 «8d. £ 8. d. £ a4, 
To Capital— By Cash at Bankers . . . »« + © © © © « ee | 126,706 1 | 
Balance at credit thereof (Account No. 8). | 464,179 17 5 Amount on Deposit at Interest . . + «+ 300,000 0 9 
Net Revenue— | Amount invested— 
Balance at credit thereof (Account No. 5). e 515,482 2 1 Reduced Three per Cent. Consols. «. . 881,776 8 2 
Reserve Fund— | Three per Cent. Consols . . . «+ «+ + 70,495 12 1 
Balance at credit thereof (Account No.7). | 426,776 8 2 New Three per Cent. Consols 26,049 1 7 ame 
Insurance Fund— | —_ | 478,321 119 
Balance at credit thereof (Account No.8). | 70,495 12 1 Stores on hand, viz.— i | 
Depreciation Fund— | ee 6a ee a eS ee aces 169,089 15 8 
Balance at credit thereof (Account No.9). | 26,049 1 7 cee, RO, ee ee -3,887 14 0} 
|_| 523,321 110 Tar and ammoniacal liquor and products 52,509 0 3 | 
| Sundry stores. . 1. »« « + © «© © » 158,689 5 5) we 
Redemption Fund— | — — 384,175 15 4 
Balance at credit thereof... .. «| 11,1449 1 9 Retiring allowances. . « «+ « + ° 37,600 0 9 
Interest on debentures, debenture stocks, | Accounts due to the Company, viz.— | 
bonds, &c., due on June 80, 1884... . oe | 57,412 16 8 Gas and meter rental— ‘ 
Preference and maximum dividends due on | | Quarter ending June 80,1884. . . + 446,797 10 2 
oametG, Mh. «§ « 6 te tt oe | | 107,513 8 0 Arrears outstanding. . . . + + + 25,365 9 1 lea 
Unclaimed dividends due on June 30, 1884. . 9,249 12 9 492,162 19 3 
Sundry tradesmen and others, for amount due | Coke and other residual products. . . 27,010 11 6 
for coals, stores,and sundries . . . . «/ # 168,075 16 4 Sundry accounts . ..+.+ + +6 » « 7,074 9 6 : - 
Benevolentfund . . « « «© © «© © «© ef ne 1,667 6 8 34,085 1 0 
| | 1,858,050 18 6 1,853,050 18 6 














THE GAS EXHIBITION “ THE CRYSTAL PALACE LAS 
EAR. 
DIsTRIBUTION OF MEDALS AND DrPLomas. 

By invitation of the Directors of the Crystal Palace, a distinguished com- 

any assembled at Sydenham last Thursday afternoon, to witness the 
distribution of medals and diplomas to the successful firms in last year’s 
Gas Exhibition. His Grace the Duke of Buckingham and Chandos, K.G., 
presided ; and he was supported by the Chairman of the Palace Company 
(Mr. Mungo M‘George), the President of The Gas Institute (Mr. T. New- 
bigging), the ex-President (Mr. R. Harris), Mr. W. H. Bennett, Mr. George 
Livesey, and many other members of the Institute. A considerable 
number of the exhibitors and their representatives were also present. 

The Duke having been introduced to the assembly by Mr. M‘George, 
the names of those to whom medals and diplomas had been awarded were 
read out by Mr. W. Gardiner (the Secretary of the Palace Company) ; and 
his Grace then handed the prizes in turn to the gentlemen deputed to 
receive them. The full list of the awards appeared in the Journat for the 
8th of April last, and need not here be repeated. 

The Duke of Buckrneuam afterwards said that he wished to make a few 
remarks on the subject which had called them together ; and first he would 
state, with respect to his own presence there to undertake the pleasin 
duty he had just performed, that many persons might ask why he ha 
done so. His answer was twofold—first, that it was always a pleasure to 
him to comply, if possible, with any reasonable request made to him; and, 
secondly, because the subject with which they were dealing was one of 
great interest to every person in the country, and intimately connected 
with the comfort and health of the people, as was the Health Exhibition 
in which he had been taking an active part. The progress that had been 
made in gas lighting, and in the use of gas, during the last quarter of a 
century had been very great—more perhaps in the last 10 or 15 years than 
in the former part of that time; and when they recollected it was only 
within the present century (scarcely 80 years ago) that gas was first really 
introduced as a mode of lighting public or private houses or factories, 
they would agree with him the progress which had been made appeared 
almost marvellous. Little more than 80 years had elapsed since, in one 
small room, an uncouth-shaped square box was the only gasholder 
in use in England; and this was employed in the lighting of the Soho 
Works, at Birmingham. [He had once made a trip to Birmingham 
specially to see this relic of the early days of gas. Now, so far 
from being able to place a gasholder in a small room, the holders of the 
present day were capacious enough to take in large houses; and the use of 
gas had spread from lighting to heating and to many other purposes. The 
progress that had been made of late had, no doubt, been stimulated by the 
introduction of a rival mode of lighting; but it was most satisfactory to 
those who took an interest in the well-being and comfort’ of the people, 
to know that the result of the introduction of this rival light had been to 
stimulate those who were interested in gas to provide for an increase in 
the power of the light, to look to economy of consumption, and to adapting 
gas to many purposes for which its use had not been before contemplated. 
So when they looked through England at the clouds that overhung not 
only London, but many country towns, they could not, he thought, but 
hope that gas producers, and those who were interested in the various 
appliances required for gas consumption, might still further improve such 
a means of lighting and heating, until gas was produced at a price that 
would allow it to take the place—in household and domestic use, as well 
as in many manufacturing processes—of coal fuel. It would thus remove 
one of those drawbacks to town living which were rapidly increasing, and 
tending to drive persons from their town businesses to country. dwellings 
at increased expense and increased wear and tear. One could not, in think- 
ing of the improvement that had been accomplished in connection with gas, 
help turning back to the history of the last 30 years, and seeing how much 
had been done by the system of exhibitions which had grown up in this 
country since the Great Exhibition of 1851. It was not at the moment of 
the exhibitions that it was possible to realize the good they were doing; 
but when one looked back after a few years, he saw how exhibitions had 
drawn public attention to the subjects of them, and how much had been 
done for the good of particular branches of industry by developing .the 
various machines and apparatus connected with them. Great good, he 
believed, would result (as had already begun to result) from an exhibition 
of smoke abatement appliances which took place some three years since 
at South Kensington ; and he was sure that equal good would result from 
the Exhibition of Gas Apparatus last year, the awards by the Jury upon 
which he had just distributed. Whatever good did result would be 





mainly due to the Directors of the Crystal Palace Company, who inaugu- 








rated the Exhibition, and who had done so much during the last 30 years 
to give pleasure as well as instruction to the people of London. He hoped 
that, at some future period, some one might be able to point (possibly in the 
lighting of that very building) to the advantages which had resulted from 
the Exhibition which took place last year, and from the painstaking care 
and minute tests which gentlemen interested in the matter had so kindly 
bestowed. . 2 

Mr. M‘Groree, in proposing a vote of thanks to his Grace for his attend. 
ance, said that he was rather amused at the remark which his Grace hai 
made as to complying with a request made to him byanyone. It was per- 
fectly well known that his Grace had never been an idle man, and he 
thought that no man would leave a greater mark upon the work and 

ublic usefulness of his time than his Grace the Duke of Buckingham. 
The Directors of the Palace Company were also much indebted to the 
gas exhibitors for the zeal, ability, and energy which they had brought 
into the Exhibition; and he had not the slightest doubt but that the 
Exhibition would help them in the great industry in which they were 
employed, and that they would, in common with the public, reap a great 
reward for their labours. f } 

Dr. Reap seconded the proposition, which was unanimously carried. 

The Duke of Buckrncuaw, in reply, having expressed his pleasure in per- 
forming a duty which he considered attached to the position he had the 
honour to hold in the country, the proceedings terminated. 





YORK UNITED GAS COMPANY. 

At the Half-Yearly General Meeting of this Company held on Thursday 
last, after the notice of meeting had been read by the Secretary and 
Manager (Mr. C. Sellers), é 

The Cuarrman (Mr. J. F. Taylor), in the course of his remarks when 
moving the adoption of the Directors’ report, gave some interesting par- 
ticulars in regard to the present position of the Company as compared with 
the extent of its business at the time of its formation. He said that it was 
40 years since the two Companies who were then supplying York with gas 
amalgamated, and became the United Company. Of the 86 gentlemen who 
were then qualified for Directors of the Company, only four were now 
living. Forty years ago the income of the Company was under £12,000; 
and the dividends paid amounted to something like £5000. To-day the 
income was more than £40,000; and the dividends paid amounted to about 
£13,000. The price of gas was 5s. 6d. per 1000 cubic feet at the time of the 
formation of the Company; but now it was only 2s. 3d. per 1000 cubic feet. 
He could, with some degree of confidence, say that they had not reached 
the summit. Forty years ago gas was only known as useful for lighting 

urposes. Now-a-days they heard of the “ day use,” as well as the evel- 
ing and night use of gas. The practice of lending out gas-stoves had 
answered exceedingly well; and the gas washing-machine, of which he 
had spoken on a previous occasion, had found its way into many houses. 
It was sold, but it was also lent; so that any person who chose to test Its 
usefulness had the opportunity of doing so at a very little cost. The Com- 
pany began the half year with two reductions. The first was taking 3d. off 
the price of gas, and the other was a reduction in the charge for meters. 
A third reduction which the Directors had had before them, but which 
they scarcely felt confident enough to enter upon, was that of reducing = 

rices to large consumers. He had now, however, no fear that they woul 

e able to maintain their dividend with the reductions named ; and he 
hoped that before long they would be able to carry out the third reduction 
spoken of. ; 

PThe report having been adopted, the whole of the Directors were unan 
mously re-elected; and, in acknowledgment of the efficient manner ! 
which they had conducted the business of the Company, their remunet* 
tion was increased by 300 guineas per annum. 





DeatH or Sm Erasmus Witson.—The death is announced as having 
taken place last Friday, at his residence at Westgate-on-Sea, of Sir 
Erasmus Wilson, LL.D., F.R.S., the Chairman of the Crystal Palace 
District Gas Company. Sir Erasmus had been out of health for somé 
time; but it was not until near the close of last month that he was seize? 
with the illness which terminated fatally. It is not our re to spe 
of the work of the deceased gentleman in the profession of which he was 5 
distinguished a member. It is sufficient to mention that only last wee 
the Council of the Royal College of Surgeons awarded him the honorary 
gold medal of the College, in recognition of his labours in connection wit 
the institution, and of his liberality in founding the professorship W’ 
which his name will always be associated. 
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EXAMINATIONS IN “GAS MANUFACTURE.” 

The Report and Pass-List of the Technological Examinations, held 
last May, by the City and Guilds of London Institute for the Advancement 
of Technical Education, has just been issued ; having been 7 ared, as 
usual, with great care by the Director and Secretary of the Institute 
(Mr. Philip Magnus). Examinations were arranged for in 43 distinct 
subjects, as against 7 when the scheme was initiated in 1879. The number 
of centres at which candidates may present themselves for examination 
has increased from 23 in 1879 to 164 this year. Out of 202 candidates 
examined in 1879, 151 passed ; while this year the numbers are 1829, out 
of 3635. In the subject most interesting to our readers—“ Gas Manu- 
facture ”—44 examinations were held on May 28, of which 17 were in the 
“Honours” Grade, and 27 in the “ Ordinary” Grade. The percentage of 
failures to passes was 36°4—viz., 28 passed, and 16 failed. In the 
“Honours ” Grade there were 4 first-class and 3 second-class passes, and 
10 failures ; and in the “Ordinary ” Grade, 13 first-class and 8 second- 
class passes, and 6 failures. The following is the list of successful candi- 
dates with the name of the place at which the examination was held :— 


Honours GrapE— 
First Class.—Baskeyville, E., Burslem—Second Prize : £5, and Bronze 
Fenwick, J. B., Jarrow. { Medal. 
Glover, S., Wigan. 
Hulse, W. W., Hanley—First Prize: £5, and Silver 
Second Class.—Bond, W. H., Cardiff. { Medal. 
Newton, C. B., Shrewsbury. 
ORDINARY GRADE— 
First Class.—Clayton, T., Peterborough. [ Medal. 
Dexter, F. G., London—First Prize: £8, and Silver 
Harper, G., Dundee—Second Prize: £3, and Bronze 


Hart, W. S., Reading. [ Medal. 
Haynes, G., Liverpool. 
Hamilton, H. J., London. [ Medal. 


Lee, W. E., Wellingborough—Third Prize: £2, and Bronze 
Lees, H., Oldham—First Prize: £3, and Silver Medal. 
Nye, W. T., Maidstone—Fourth Prize: £1, and Bronze 
Pryce, E. L., Birmingham. { Medal. 
Slack, J. W., Ashton-under-Lyne. 
Titley, W., Guildford—Fifth Prize: Bronze Medal. 
Watson, C. A., London. 

Second Class.—Bather, J. M., London. 
Boocock, H. R., London. 
Butler, J. C., Neath. 
Cawley, A. R., Oldham. 
Cheyne, W. D., Neath. 
Cruickshanks, W., Glasgow. 
Green, G. H., Wellingborough. 


The following are the two papers of questions set :— 

Ordinary Grade.—1. What are the relative advantages and disadvant- 
ages of wet and dry gas-meters? 2, What is the effect on gas of excessive 
condensation; and also of not condensing it sufficiently? 3. What is 
about the average percentage of sulphur in gas coals? 4. Give the names 
of afew good cannelcoals. 5. What is the best kind of joint for gas-mains ? 
6. What are the advantages of a double over a single lift gasholder? 7. 
How would you determine the quantity of sulphur in spent oxide of iron ? 
8. What are the advantages of using exhausters? 9. Give simple tests for 
showing the presence of ammonia, sulphuretted hydrogen, and carbonic 
acid in coal gas. 10. What is about the quantity of ammoniacal liquor of 
oz. strength derivable from a ton of ordinary Newcastle gas coal ? 

Honours Grade.—1. What is the correct method of testing ammoniacal 
liquor, so as to determine the total amount of ammonia contained therein ? 
2. Describe a method of quantitively determining the sulphur in gas? 
3, A sample of gas coal was taken for analysis, 16°75 grains of which gave 
1‘920 grains of sulphate of barium. What was the percentage of sulphur 
in the coal? 4. What, in your opinion, is the best method of using lime 
for the removal of sulphur compounds? 5. Describe how napthalene may 
be prevented from depositing in the mains and services; and what is the 
objection to this method? 6. What are the advantages of anti-dip pipes ? 
Give a sketch of the one you think simplest and best. 7. What are the 
best kind of burners for obtaining the maximum amount of light from 
gases of different qualities—say 14 to 30 candles? Give reasons. 8. Give 
a short description of the principal methods of charging retorts by 
machinery. 9. Give the names of some successful regenerative furnaces ; 
and state what percentage of fuel they save as compared with the best 
ordinary furnaces. 10. What do you consider a fair average cost, per 
1000 cubic feet storeage, |for gasholders and their tanks complete, not 
including land—(1) when the holders contain from 80,000 to 500,000 cubic 
feet, (2) when they contain from 800,000 to 4,000,000 cubic feet ? 


THE LEEDS CORPORATION AND THE SUPPLY OF GAS 
AND WATER IN THE OUT-DISTRICTS. 

The Quarterly Meeting of the Leeds Town Council was held last 
Wednesday—the Mayor (Alderman Woodhouse) presiding. 

Alderman Boornroyp moved the adoption by the Council of the minutes 
of the Water Committee. He said he understood a question was to be 
raised as to the supply of water outside the borough. A manufacturer 
had built a mill just outside the borough, at Farsley Beck Bottom ; but, 
in order to be supplied with gas and water by the Corporation, he had 
constructed a small building within the borough so that he might be 
entitled to the service. The Gas Committee had decided not to supply 
gas; and yet the Water Committee had agreed to sell water tohim. It 
would not do, he thought, for two Committees to be at variance in their 
practice, 

Alderman Tata proposed an amendment, that the minutes be adopted 
with the exception of the one referred to, and that the Water Committee 
be instructed to discontinue the supply to Mr. Johnson—the millowner 
referred to at Farsley. 

_Mr. Wesster asked if, under their parliamentary powers, the Corpora- 
tion mang prevent anybody else from supplying water within their 

undary. 

The Town Cxrerx replied that this point was decided in the case of the 

udsey Gas Company v. The Corporation of Bradford. The decision 
was that a rival company, under the circumstances mentioned, could not 
restrain a corporation from supplying. But it was intimated rather 
strongly by the then Lord Chancellor, in the case of the Stockport Water- 
Works Company v. The Corporation of Manchester, that if a ratepayer 
who was injured, or the Attorney-General on behalf of the general body of 
ratepayers, applied to restrain, in all probability the Court would comply. 
He was clearly of opinion, with respect to a question asked in committee, 
that if it were proved beyond doubt that gas and water supplied by the 
Corporation were used outside the borough, the oT demanding the 
Water would not be supported by a Court of Law if he sought to compel 

Corporation to supply outside the borough. 

Alderman Sparx, in seconding the amendment, said that in what they 





had done the Water Committee were not only at variance with the Gas 
Committee, but with a resolution adopted by themselves in 1880. If the 
water supplied were not used in the borough, they would practically have 
no boundary. If the privilege were allowed in this case, it well place 
the manufacturers in the centre of the town, who paid heavy rates, at a 
great disadvantage compared with those outside the borough, whose rates 
were not so burdensome. 

Alderman Ems.ey thought they were wasting time in talking over this 
matter. Was it not a fact, he asked, that the Corporation were not 
entitled to supply gas and water when they were aware that it was for use 
outside the borough ? 

The Town Cuerk said the pes had never been actually before any 
Court. His opinion was that if a ratepayer could show he was damnified 
by such use, according to the ruling by Lord Chancellor Westbury the 
Court would restrain. Vice-Chancellor Malins, however, had decided, in 
the Bradford case, that a corporation could not be restrained at the 
instance merely of a rival company. 

Alderman Firtu said that not only were the firm in question owners in, 
but also ratepayers of the borough. Besides, the Corporation supplied 
cottage houses with water outside the borough. The Calverley Water 
Company, who distributed water for the Bradford Corporation, assented 
because of the expense which would be entailed in order to connect these 
special properties with their system. 

Mr. Harpwick was in favour of supplying the firm. If the water were 
not used for the purpose, he said, it would run into the Wharfe and be of 
no benefit. It was not the Corporation of Bradford who had originated 
the difficulty, but rival manufacturers, who were jealous of the advantages 
the firm had obtained. 

The Mayor denied that any of his neighbours were actuated by such a 
feeling. All of them would be glad if they could be supplied with Leeds 
gas and water. 

The amendment was then put and adopted by a large majority. 





IS THE ELECTRIC LIGHTING ACT A FAILURE? 

In reference to the account given in last week’s issue (p. 256) of an inter- 
view between a reporter on the Pall Mall Gazette and an Ex-Managing 
Director of the Edison Company, Mr. George Offor, the Manager of the 
South-Eastern (Brush) Electric Light and Power Company, Limited and 
Reduced, writes as follows :— 


As this Company is the only one actually working under the provisions 
of the Electric Lighting Act, 1882, I may be allowed to take part in the 
discussion on the above subject. Iam far from believing that the Act is 
perfect—it would be wonderful if the first attempt to legislate on the 
subject were so. I also think that in one respect (to which I shall 
refer presently) the Act itself has not been wisely worked by the Board 
of Trade; but, on the other hand, the. public ought not to allow the 
Act to be made the pe ery for all the shortcomings of electric lighting 
systems, and want of efficient management. The terms of the Act, and the 
rules made under it by the Board of Trade, were well known when Mr. 
Arnold White (among others) applied for Provisional Orders. Why, then, 
did he fight so hard and successfully to obtain powers for his Com- 
pany in one of the best districts in London, if he really believed 
that by accepting the conditions he was assisting in “ blindly 
throttling” the new industry? How should we fare if we had no 
Electric Lighting Act at all? It is true that at Hastings and 
Eastbourne central stations have been established and mains laid 
through the streets with the assent of the local authorities ; and business 
is being carried on without reference to the Act of Parliament or 
Board of Trade. But it is doubtful, to say the least, if the local authorities 
ew supreme power to allow the streets to be disturbed for electric 

ighting purposes; and it is clear that, in towns where the governing 
bodies are opposed to the electric light being introduced at all, it would be 
impossible to carry on the industry without an Act of Parliament. What, 
then, is really required is such a modification of the rules, from time to 
time, as the experience of practical working may render necessary; and, 
speaking from personal experience in connection with this Company’s 
work at Colchester, the Board of Trade appear to be fully alive to all this, 
and have met the requirements of our electrical engineers in a practical 
spirit. 

PThe provision of the Act which excites Mr. Arnold White’s especial dis- 
favour is that under which consumers are at liberty to use any lamp they 

lease ; but if the Edison claim—which they are now prosecuting in the 

aw Courts—be successful, this difficulty will be remedied by the inability 
of anyone but Edison to supply an incandescent lamp. From this disaster 
the public may profoundly desire to be preserved! But, asa matter of fact, 
the consumer must use a lamp suitable to the current with which he is 
supplied ; and this will practically limit him to those recommended by the 
undertaker. It cannot be in the interest either of consumer or undertaker 
to use an uneconomical lamp, especially if the storeage system is employed ; 
as it is clear that, according to the amount of energy used in giving a 
certain quantity of light, so must be the charge for it. 

As to picking your customers, that, I take it, is impossible and undesir- 
able in any general system of lighting. It is not likely that powers would 
be given to an electric lighting company to pick out all the plums, and 
leave the rest of the consumers to get their light from the gas companies ; 
nor would it be fair to the gas companies to ey them to supply the 
small consumers only. If both parties are relieved from the unprofitable 
trade, then what will this section of the public say to it? Iam astonished 
to learn that, under the Edison. system, it is necessary to pick your 
customers in order to make a large installation pay at the equivalent of 
7s. 6d. per 1000 feet of gas. At Colchester, where we are charging at the 
rate of 5s. for gas, the business will pay well with a supply of only 2000 
lamps with an average burning of 300 hours each per annum. 

The action of the Board of Trade to which I take exception is with 
respect to the 11th clause of the Act, under which Licences and Provisional 
Orders may be assigned with the consent of the Board of Trade. This 
power the Board of Trade decline to exercise ; and, in consequence, Pro- 
visional Orders, which might be assigned to local companies, must be 
worked with the capital of the original undertakers, or a fresh Act of 
Parliament obtained to sanction the assignment. This decision of the 
Board of Trade has, I venture to think, done more to “throttle” the 
industry than anything else. They probably feared the encouragement of 
speculation in Provisional Orders ; but by withholding consent from every 
assignment not based on fair terms, all abuses of the kind could have been 
prevented. 

A great deal of work has, no doubt, been undertaken by electric lighting 
companies, at considerable loss, as a means of advertising their business. 
Mr. Arnold White recommends a reduction of the capital accounts of the 
electric lighting companies and a general fusion of interests. As to the 
first, I contend that the great need of the industry is more capital; and as 
to the second, it will be necessary to find which interests are identical 
before any fusion is possible. Systems diametrically opposed in principle 
could not be improved in working by amalgamation. 
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MANCHESTER CORPORATION GAS SUPPLY. 


Tue AccouNTs OF THE GAs DEPARTMENT FOR THE NinE MonrtTuHs TO 
Marcu 31, 1884. 

Last week (p. 254) we published the report of the Gas Committee of the 
Manchester Corporation on the working of the Department for the nine 
months ended March 31. The following is an abstract of the accounts that 
accompanied the report :— 

PROFIT AND LOSS ACCOUNT (Nive Monrns). 
EXPENDITURE, 
£141,519 6 5 
25,122 7 11 
7,136 18 6 
28,346 6 2 
1,396 11 11 
4,522 3 4 


Cannel . ‘ 
Retort men’s w: ages ° 
Retorts, materials, and setting _ . 
Labourers’ w ages and repairs sof works . 
Purifying charges, <2 eo 
Salaries . 
Wages of clerks and meter inspectors, &e., "at 50s. per week 

and under. . . ‘ 7,551 15 
Collectors’ poundage . F 6,309 8 
Chief and other rents, rates, and taxes— 

Chief rents. 


: £276 12 1 
Rates on stations and street mains : 


7,796 17 11 
————_ 8,073 
Income-tax 1,856 
Transferred to capital account for depr eciation of works. 23,812 
Stationery and advertising . et ete 939 
Law expenses; receipt, postage, and deed stamps ee 498 
Miscellaneous expenses . ‘ er a 541 
Office furniture—repairs and alterations. 

Clothing for inspectors . ee... 

Subscriptions ; 

Bad debts . 

Rent of offices . a ge ae a ee a ae ee ee 

Ce eS a eer we SSeS ae wee ee 19 
£349,050 16 8 


Interest onloans. . . F 
Do. on a “et repaid : 
Do. do, in hand. 


. £21,234 2 2 
. 264 11 O 
264 7 1 
£21,763 0 3 
- £17,929 15 11 
12,330 5 1 
Transferred to capital (sinking fund set aside) 
Payable to Improvement Committee . 
Transferred to reserve fund . 


Expenditure on street lighting. 

Less gas not charged ; 
5,599 10 10 
19,554 2 1 
39,000 0 O 
2,931 6 5 


£88,847 19 7 
INCOME, —_—_—__— 
Gas rental within the city— 

Private consumers . 
Meter-rents ‘ 
Gas consumed by 

public lamps, 

not charged £12,330 5 1 


£188,138 16 10 
4,039 13 4 


—_— £192,178 10 2 
Gas rental beyond the city— 

Private consumers . - £78,440 0 5 

Meter-rents . oS 2.12719 2 

Publiclamps...... 6,712 9 6 

—— 86,280 9 1 

ncaa 458 19 

é * » - 19,844 11 

99° 501 6 

21,636 1 

109 18 


£349,050 16 8 


Coke. 

Tar . = 
Ammonia w: ater. 
Rents . 


GENERAL SUMMARY OF RECEIPTS AND EXPENDITURE ON CAPITAL 
AND REVENUE ACCOUNTS (Nixe Monras). 
RECEIPTS. 
Brought forward from year ended June 24, 1883, £149,366 16s. 5d.; and 
disposed of as follows— 
Improvement Committee cays nid the oe . £52,000 0 0 
. » 97,866 16 5 


Balance carried down . . ae 
£149,366 16 5 


. £97,366 16 6 
24,838 18 8 


£23,812 18 3 
19,554 2 1 


Balance brought down. . . 
Loans received. . a ie 
Transferred from revenue account— 
For depreciation of works . 
For liquidation of mortgage debt . 
48,367 0 4 


40 0 0 
68 14 11 
1318 8 


Rent of land and use “ ~~ at we a station for 
brickmaking . . e #0 , 

Hired meterssold. ... . ste a ae ee 

Balance of property annuit account . 

Owing banks on revenue and extension accounts £9, 899° 5 10 

Less balance in bank—sinking fund account . 2, 046 6 2 

7,852 19 


8 
89,000 0 0 
6 
1 


Balance of profit and loss account (for the nine ae as 
per statement. . a ae is 
Transferred to reserve fund 


2,931 6 
£215,479 15 1 


EXPENDITURE, 


Loans repaid. . ee ae ee . £18,687 18 4 
Expenditure on capital account— 
Gaythorn station . ag a . £8,736 9 8 
Rochdale Road station. . 1,862 910 
Bradford Road station. . 89,165 17 9 
Street-mains. . 11,097 138 7 
Service-pipes (one moiety) « 1,556 6 8 
Hired meters. . 6,905 17 6 
— be ae Re 1,108 411 
Pure ase of cottages a nua ‘ 1,600 0 
———_ 71,532 19 11 


Carried forward . . £90,170 18 8 





Brought forward, . 
Stocksonhand .. ° £67, 265° 79 
Gas rents and sundry accounts due to the 
Committee. . “ee .118,182 19 3 
Cash in Treasurer's hands a a a 1,950 18 7 
£187,349 5 


7 
62,040 3 9 
125,309 1 19 


— 
£215,479 15] 
— 


£90,170 18 3 


Less accounts owing by the Committee, de- 
posits in hand and interest due thereon. 


STATEMENT OF ASSETS AND LIABILITIES. 

PERMANENT ASSETS. 
As per last Outlay during 
Gaythorn station— Report. Nine Months. 
OO” eee eae - £60,467 16 10 £7,500 0 0 
Buildings . o « o « © 66968 O G 526 11 9 
Apparatus. .... . . » 67,29217 8 709 17 11 


£184,713 15 0 £8,736 9 8 

. 2,294138 2 

———_——_—— 182,419 1 10 
————-- £191,155 11 ¢ 


Total, 





Less depreciation . 


Rochdale mn station— 
Land , 
Buildings . 

Apparatus . 


. £32,295 13 
- 109,255 12 


9 

8 £54719 1 
- 117,246 4 8 

1 

4 


81410 9 
£1,362 9 10 





£258,797 11 
4,026 19 


Less depreciation . 
254,770 11 9 
—_ ——_ 256,183 
Droylsden station— 
Land ye es 
Buildings . 
Apparatus. 


£828 17 8 
4,772 1 6 
4,053 18 6 
£9,654 173 
Less depreciation . 118 5 6& 
9,536 

Bradford Road station— 
eee BT 
Buildings . » « « « 76,962 138 1 11,201 15 
Apparatus. - 196,082 4 1 27,494 13 


£390,276 17 1 £39,165 17 
5,856 17 3 
- ——— 384,419 19 10 


£469 9 





Less depreciation and rent, 
&c., received . “a 


Street mains stores elaine Street)— 
Mg oc. sy. cs . £1,406 0 0 
Buildings . sawn Bee ee 
pO ee 21 3 1 


£3,041 8 11 

Less depreciation. . . .. 9 8 4 

Street mains— 
Main-pipes 


we. £318,096 5 2 £11,097 13 7 
Less depreciation . ; 1 


5,964 6 
$12,131 19 1 
an STS 

£36,871 11 3 


1,556 6 8 
ion 88,497 17 1 


£6,905 17 6 


Service-pipes laid . ° 
Moiety of nine months’ outlay, 
charged to capital account . 


Hired meters— 
Outlay . . . £70,323 11 8 
Less depreciation and meters 

ag. ls - « 6,843 0 
64,980 11 4 

Meter-proving weet 
a ‘ . 
Less epreciation . 


Lamp department— 
— ° 
Less epreciation oh ee 


* © *® 


£4,064 10 3 
30416 9 


£1,108 4 11 
3,759 13 6 
. £1,600 0 0 


4,867 18 5 


Cottage property purchase money .. . 

1,600 0 0 

FLOATING ASSETS. 

Cannel, retorts, and other materials on hand 

(including furniture) ‘ >» Oe 7 9 
Gas-rents and sundry accounts due to the 

Committee—revenue account . . . » 118,182 19 3 


Cash in Treasurer’s hands . . we 


£1,510,845 6 4 
—— 


LIABILITIES. 
£734,010 7 5 
84,665 3 2 
25,235 2 6 
2, "139 18 1 
4,590 7 6 


39,000 0 0 
13 18 8 


Mortgage debt . . 
Sundry accounts owing by ‘the Committee | 
Deposits in hand . a a i ae a 
Interest dueonsame. ........-+.0008 
Reserve fund . — 
tiecch sit Committee ‘for the nine months’ ending 
arch 31,1884 . . : .e 
Balance of property annuity account . 
Balance owing to bank on revenue and extension accounts, 
less balance in bank—sinking fund account—Mar. 31, 1884 
Balance, being excess of assets, viz.— 
Capital and sinking fund, as per last report £643,783 7 3 
Transferred from profit and loss account for 
the nine months’ towards oes of 
mortgagedebt. ..... oe a 


7,952 19 8 


19,554 2 1 
: 663,337 9 4 


esses vic POAT 
£1,510,945 6 4 
Cures Nicxson, Superintendent. 
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AppEnpIx A. 

Statement of the Lamp and Private Rental (including Meter Rents), 
derived from Townships within and beyond the City for the Nine 
Months ended March 31, 1884, 
vithin the city— 

Wi mache of Manchester— 

Privaterental . ...... . + £117,954 9 4 
8 eee ee 6,819 9 4 
: —————_ £124,773 18 8 

Other Townships— 











Privaterental . . . . « « « «© « £74,224 010 
Pubes. « cw we ee et 5,510 15 9 
—_—— 79,734 16 7 
‘Total within thecity . . . . . £201,508 15 3 
Beyond the city— 
ees ct tlc lhl hc hl; £80,567 19 7 
ee ee ee ee ee ee 5,712 9 6 
Totalbeyondthe city. . ... 86,280 9 1 
“ 3 £290,789 4 4 
Deduct gas supplied to city lamps and not charged . . 12,8380 5 1 
ll lU ee ee eee £278,458 19 3 


AppEnDIx B. 

Statement of the Gas transmitted from the Works in the Daytime and 
during the Twenty-four Hours, during the Nine Months ended 
March 31, 1884; showing comparison with previous year. 








DAYTIME. TWwENTY-Four Hours. 
— | 
Nine Months Increase Nine Months | _ Increase 
ended or Decrease | ended | or Decrease 
March 31, 1884. per Cent. | March31,1884.| per Cent. 
Cubic Feet. | Cubic Feet. | 
July. - 36,370,000 | inc. 5°40 138,050,000 | inc, 4°82 
August . @ 81,361,000 | ,, 6°07 140,464,000 | » ew 
September. . . 84,787,000 | ,, 5°49 179,224,000 | » 98°47 
October. . «+ « « 46,699,000 » 10°89 260,718,000 » 6°01 
November . . . 57,980,000 » 16°04 | 825,690,000 » 5°98 
December . ° 68,203,000 » 5°33 362,483,000 » 8°34 
January . .* 67,857,000 » 15°10 852,041,000 » 5°70 
February . . . «» 50,318,000 15°88 280,737,000 » 8°53 
March om 45,804,000 | dec. 9°56 234,407,000 dec. 1°56 
Total . . 2,273,814,000 | inc. 4°76 


439,374,000 | inc. 7°98 





Twenty-four Hours, 
Cubic Feet, Cubic Feet. 
Nine months ended March 81,1883 . . 406,900,000 . . . 2,170,389,000 
Do. do. 1884 . 439,874,000 . . . 2,273,814,000 


Daytime. 


Increase . . . 32,474,000 Increase 103,425,000 


APPENDIX C. 
Table showing the Number of each Size of Meter in Use on June 24, 1883, 
and March 31, 1884, respectively. 








Within the Beyond the 
City. City. Total. 
Size of Meters. (Se. SS eae Se Dec. 
June | March} June | March! June | March 
1883. 1884. 1883. 1884. 1883. | 1884, | 
llight . . 4 8 4 4| 8 | i= 1 
2lights . .| 20,253 , 20,189 9,298 9,557 | 29,551 | 29,746 | 195 ee 
8 4 « «| 12,882 12,298 8,124 8,360 | 20,506 | 20,658 152 oe 


5 yy «+ «| 7,398 7,379 5,827 | 5,443 | 12,725 | 12,822 97 
10 , « «| 38,660, 3,727 2,102 | 2,158 | 5,762 | —— | 123 
4 3 | 3 | 














Dee fe ee | 3 | | | 
0 ., . | 1,749| 1,75 584; 612| 2,833 | 2,868| 385 
eae 713 756 194| 215/ 907 971 | 64 

- ae 11 | 13 2 | 4 13 | 17; 4 

a je, oe 4 22 21 5 | 4| 27 | 25 vn 2 
ew « -< 584 582 147; 153; 781 735 4 

60 4, 208 201 44 47| 252 248 ne 4 
Dw eo 178 189 34 $2]; 212 221 9 " 
0 ; S|) (amo! = a8 45 52! 81 330| 15 os 
We in 2 87 82 31 | 30/ 118 112 ie 6 
wm 2 « 47 52 15 | 15 | 62 67 5 ‘ 
as 4 7 8 4 | 5 11 13 S | 
300, 26 26 22 22 48 48 on 
a + 1 . ~.) a 1 Ss we 
Me nw « 4 4 | 2 2 | 6 6 | ee 
60 8 3 “<1 wt 8 8 
1000 2 2 | 1 1 8 | 8 | ee 
Totals. . .| 47,608 | 47,574 | 25,988 | 26,719 | 73,596 | 74,293 710 | 18 











Deduct decrease . .. .| 18 





Netincrease. . .. . ; 697 








Statement showing Number and Size of Meters on Hire on 
March 31, 1884 (included in the above Table). 


March, June, 

Ha ' 1884. 1883. 
Withinthecity . . . . 6 « « « « 985,858 ee 84,940 918 ine. 
Beyond thecity . . . . « « « + « 19878 .. 18,719 1154 ,, 
TE scant te scneve s ee 53,659 oe 2072 ine. 


Apprenpix D. 

Gas-Mains Laid and Taken Up during the Nine Months ended 
March 31, 1884. 

Laidwithinthecity. . . . . . + + + + « « 414,053 yards 
«+s sce en eas + Be * 


—— 27,624 yards 
(or 154 miles 344 yards). 


Taken up within the city. . . . . . . + + + + 8,930 yards 
” SepemeG@iedy «se te ee ec tc ec eo OD ew _— 
aetna enaeanel ? 8 ” 


(or 64 miles 228 yards). 
Netincrease . . . a ee ee a oe + + « « 15,956 yards 
. (or 9 miles 116 yards). 
Pipes laid prior to June 24, 1883— 
Within thecity . . . 


° oe ce «© « «© « 6 SBR 608 yaraés 
PO «6 5 464 8 s 4 4 


475,591 
——_—— 1,097,287 
+ « « 1,118,248 yards 





Total length of mains laid 6 i ee ee he 
(or 6824 miles 48 yards). 








APPENDIX E. 
Statement showing the Amount of Gross Profit and the Mode of its 
‘ Appropriation, &c. 

This Appendix contains figures in reference to the undertaking from 
1862 to March last. It is, however, sufficient to give here those for the 
nine months under review, and the totals for the 22 years preceding :— 

Nine months ended Total from 1862 
March 31, 1884. to March 31, 1884. 


ea a ec £88,817 19 7 £1,794,236 13 6 








Appropriation of profit— 
eee ee ee ee ee ee ee £21,768 0 8 
Liquidation of mortgage debt . . . . 19,554 2 1 556,917 10 2 
Dn ws oe el ltl kee ltl wl CO SB SB ce 789,811 10 10 
Street lighting (gas not included) . 5,599 1010 .. 34,314 11 11 


£418,198 0 7 





— £25,353 10 3 
£2,981 6 5 .. 29,943 17 9 
787,822 19 4 








Transferred from reserve fund . ° 
Carried to reserve fund for contingencies . 
Paid over to Improvement Committee. . . 89,000 0 0 
Borrowed moneyowing. . . . . . . « 734010 7 5 
Amount charged to revenue for depreciation.  23,81218 38 .. 
Excess ofassets .... . ° - » 663,337 9 4 .. 


— 


487,826 6 


ADOPTION OF THE ANNUAL Report By THE City CouNcmL. 

At the Monthly Meeting of the City Council, last Wednesday, the an- 
nual report of the Gas Committee, and the accounts, were presented. 

Alderman Lams (the Chairman of the Committee), in moving their 
reception and adoption, thought he might say that, so far as comparison 
could be made, the report compared favourably with those of former 
years. There had been a substantial increase in the consumption of gas; 
and this he looked upon as indicating better times. 

derman Harwoop, in seconding the motion, said he thought the 
Council must not be too sanguine with regard to the new works at Brad- 
ford Road. In only 19 days out of the past 365 had more gas been con- 
sumed than the Committee were able to make with the present appliances ; 
and if they had kept the new works in operation all the year round, they 
would have been positively non-productive except on dee 19 days, as 
this was the only additional supply needed. It was too late now to 
inquire whether the works, which had cost nearly £500,000, were necessary 
or not. He opposed them himself, as he had opposed other things in the 
Council; but the works having been constructed, every member of the 
Committee was trying to make the best of them. He was afraid a great 
many members of the Council had not yet comprehended the enormous 
extent of the work of the Committee. There were 1638 men employed 
in the summer months; 260,000 tons of material were bought up in the 
year; and the Committee had 74,000 customers, to whom at least one 
note had to be written every quarter, and a great many every month. A 
short time ago the Committee were anxious to know the quantity of work 
they were doing; and it was found that on one day—an ordinary and not 
a particular day—2250 people came to the office to pay money, and 
upwards of 400 people came to make inquiries. The amount of money 
paid in was, singularly enough, £2250; and it required two cabs to take 
the money to the bank. In seconding the motion, he could not but refer 
to the painstaking and impartial manner in which the work of the Gas 
Committee was presided over by the Chairman, Alderman Lamb. 

Mr. Howarrtu said he believed Manchester was behind other places in 
its use of gas for cooking purposes. The Gas Sub-Committee hoped, how- 
ever, to be able, before long, to show how it could be used more exten- 
sively; and then, possibly, the new works might be utilized to a much 
greater extent than at present. 

Mr. Stewakr said there was no necessity for the large amount put down 
for depreciation. He thought that, in taking off £44,000 for depreciation 
of works, apparatus, &c., the Committee were allowing too much. 

Alderman Kine believed it had been shown that the depreciation was 
not excessive. 

Alderman Lamps, in reply, said the business of the Committee was in 
a very healthy and oman condition. In the nine months to March last 
they had received £350,000; and the bad debts for the year were 
infinitesimally small. He thought that no concern could expect their 
servants to do better than this. He was thankful also to say they had 
paid over £39,000; and had been able to put by £3000 towards the sums 
they had drawn from the reserve fund during the last few years. The 
£3000, however, had not been derived from increased profit. For the first 
time they had this year made the amount for depreciation correspond with 
that of the Income Tax Commissioners. They had lost both on ammo- 
niacal liquor and on the sale of coke, in spite of their increased manufacture 
of gas. The improved lighting of the streets had, he believed, given 
general satisfaction. An eminent electrician had spoken to him in the 
warmest terms of the street lighting of Manchester, and had said that 
Market Street was the best lighted street in Europe, if not in the world. 
As to the new works, in regard to which he was sorry Alderman Harwood 
had taken so gloomy a view, he might say they were on the eve of making 
gas there; but the Council and the public must not expect any large 
profits or income from them. They could only profit from increased con- 
sumption ; and this was not likely to be very great in 19 days. Although 
so much money had been spent upon the Gaythorn and Rochdale Road 
works, and nearly half a million upon the new works, their debt alto- 
gether was not £750,000. 

The resolution was then put and adopted. 


WARRINGTON CORPORATION GAS SUPPLY. 
REDUCTION IN THE PRICE OF Gas. 

At the Meeting of the Warrington Town Council last Tuesday—the 
Mayor (Alderman Harrison) in the chair—a lengthy discussion took place 
in regard to a proposition made by the Gas Committee to reduce the price 
of gas. The Committee unanimously recommended a reduction of 3d. 

r 1000 cubic feet; and the question before the Council was whether a 
urther reduction should be made, so as to reduce the charge to all con- 
sumers of less than 4 million cubic feet to 2s. 8d., leaving to those con- 
suming this quantity and upwards a reduction of 3d. only, which would 
bring the net price down to 2s. 6d. per 1000 cubic feet. 

Alderman. Hotmes, in moving the confirmation of the minutes of the 
Gas Committee, said he had the pleasing duty to perform of asking the 
Council to consent to a reduction of 3d. per 1000 cubic feet in the price of 
gas. In looking over the accounts for the past year, the Committee were 
unanimously of opinion that the time had arrived when they should make 
a reduction ; and he thought it would be needful for him to trouble the 
Council with some figures, in order to show how it was the Committee had 
arrived at the sum fixed upon. For the year ended the 25th of March 
last the total amount of profit made by the gas undertaking was £13,657, 
in round figures; and out of this they had to pay for annuities and inte- 
rest, &c., £10,574, leaving a surplus of £3083. It was on the basis of this 
surplus that the Committee proposed to make the reduction of 3d. per 
1000 cubic feet, which would absorb £1925, taking the sale of gas as “ 
last year’s account—viz., 154 million cubic feet. This reduced the s us 
to £1158, It was only fair to adopt this course, and not divide the whole 

































































300 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Aug. 12, 1884, 





of the profits. Since the Corporation purchased the gas-works they had 
paid off £13,254 in the reduction of the debt. This had been done by 
instalments extending over the past four years. For the first three years 
of their existence they were not called upon to pay anything. Their Act 
of Parliament enabled them to defer the payment of any of the principal 
for the ensuing three years; and since that time had expired they had 
paid off, as he had ent £13,254. There was another reason why it was 
not desirable that they should absorb the whole of their profits. A large 
portion of the income from the gas-works was obtained from the sale of 
residual orp and the total amount realized from them last year was 
£5757. he price of the products—coke, tar, and ammoniacal liquor— 
was variable ; and, therefore, any material reduction in their price would 
cause a corresponding reduction in the income from the gas-works. There- 
fore it was unwise, in his judgment and in that of the Committee, that 
they should go any farther than they had already done in lowering the 
price of gas. He reminded the Council that this was the second reduction 
in the price of gas that had been made since the Corporation took over the 
gas-works; and he thought this was a very satisfactory announcement to 
be able to make. 

Alderman WessTER seconded the motion. 

Dr. Mackie said the Gas Committee was the most important Committee, 
financially speaking, of all the Corporation Committees, as they had a 
turnover of something like £40,000 a year. They made a profit of £13,000 
or £14,000; and it was desirable for the Council to know what was done 
with it. With regard to the price charged for gas, he wished to lay before 
them a few facts. At Stockport (a town in many respects similar to War- 
rington) the price of gas was.reduced to 2s. 6d.; at Ashton, to 2s. 7d.; in 
London, to 3s. 2d.; while at Warrington it stood at 3s. 3d. They all knew 
that Stockport was a town that was dying out, so far as its own special 
trade was concerned ; and the public men there were very properly endea- 
vouring to reduce all the charges that affected especially the cotton trade, 
amongst which certainly the consumption of gas was a very great one. 
The same might be said of Ashton. He asked, Why should Warrington 
lag behind? Why should they not be able to sell gas as cheaply there as 
in other places? The Gas Committee had a very able Chairman in Alder- 
man Holmes; they had in Mr. Paterson, certainly, without exception one 
of the ablest gas managers he had ever known or heard of; and they were 
now in possession.of new works which he presumed were fitted with every- 
thing calculated to produce gas of the best quality at the lowest cost. They 
had coal-fields so near to them that the coals came from within a distance 
of eight or ten miles. With these facts before them, all tending in the 
direction of cheap gas, he put this question to the Council: Why is it that 
gas which costs us 2s. 6d. per 1000 cubic feet cannot be sold at less than 
3s. 3d.? This 2s. 6d. was the net price of the gas when it was ready to go 
to the meters of the consumers. When the usual cost of conducting the 
gas-works was paid, there was a sum of £13,700 handed over to the Council 
in the shape of profits. He wished to refer to what the Chairman of the 
Gas Committee had omitted to state—viz., that while they paid upwards 
of- £10,000 for annuities, these were practically depreciation accounts— 
they all went to clear off the cost of the gas-works, and would leave them 
ultimately entirely free. Yet after these payments there was a profit of 
£4000 a year remaining for the Council. 

Alderman Hotes: It should be £2963. 

Dr. Macxte said the Committee made it out to be £4600. The gas cost 
them 2s. 6d. net, including all the payments he had named, and yet they 
charged housekeepers 3s. 3d. All persons who took 100,000 cubic feet or 
less were charged 38s. 3d., although the Committee manufactured it, and 
paid all expenses, upon 2s. 6d. All were charged alike—nominally 3s. 94.— 
for gas; but the poor man, who consumed less than 100,000 cubic feet, was 
charged 3s. 3d. if he paid promptly, or 3s. 9d. if he was behind in payment. 
A man who did not pay his gas bill at once thus paid no less than 50 per 
cent. more than the gas cost. The gas which cost the Council 2s. 6d. 

er 1000 cubic feet they sold to the shopkeeper, who might be supposed to 

urn up to 200,000 cubic feet, at 3s. 2d. This was 8d. profit. Then the small 
manufacturer was charged 3s. 1d. for the gas which had only cost 2s. 6d. 
Taking all these things into consideration, they came to the fact that the 
small dealer was charged 9d. profit on every 3s. 3d. he expended on gas; 
and the large dealer, whocould take 4 million cubic feet, was only charged 3d. 
per 1000 feet profit. It would be seen that the Committee proposed to reduce 
the price of gas by 3d. per 1000 feet all round, and this would leave the small 
consumer, who only burnt 20,000, 30,000, 40,000, or 50,000 cubic feet, still 
paying 6d. profit; whereas, taking the 3d. off the large consumers—and it 
was desirable that they should have more of them—they were absolutely 
paying to the Corporation no profit whatever on their gas. The moment 
they reached the figure of 4 million cubic feet they ceased, under the 
proposed arrangement, to contribute any profit to the gas undertaking. 
He did not wish that the 4 million consumer should have his charge for gas 
increased. He did not want tolevel up; he wanted toleveldown. But he 
could not shut his eyes to the fact that the consumers of this quantity of 
gas would have it without paying any profit, whereas the small consumer 
would be paying 6d., 8d., or 9d. per 1000 feet, as the case might be. There- 
fore he had urged a reduction of 3d. per 1000 cubic feet all round. He was 
wishful that the large consumers should get the benefit of the 3d. reduc- 
tion; but he wanted the Committee to have mercy on the small consumers, 
and allow more than 3d. to them. The price that would be a fair one, 
according to the sum the Committee had to divide, was 2s. 8d.; and the 
amount they charged—2d. per 1000 upon a sale of 150 million cubic feet— 
was quite enough for them to make out of their fellow-townsmen. This 
reduction to 2s. 8d. to small, and 2s. 6d. to large consumers would allow a 
reduction of 7d., 6d., 5d., and 3d. per 1000 cubic feet respectively off the 
other consumers. There was sufficient profit on the gas undertaking to 
_allow all the parties he had named to have the price of their gas reduced 
to 2s. 8d. per 1000 cubic feet, and yet leave the finances in a satisfactory 
condition. However, all he wished was that this particular minute should 
be referred back to the Committee, and that they should be asked to go 
through the figures again, and see whether it was not possible to reduce 
the price of gas to the sum he had named. He moved an amendment to 
this effect. 

Mr. Drxon seconded the amendment. He remarked that he looked 
upon the price which had been charged for gas during the last two or 
three years as very excessive. The gas consumers at the present time 
paid for the gas they consumed, and so much more per year towards a 
sinking fund ; and if they continued to pay in the same ratio they would 
soon have paid for the gas-works, which would be handed over to the 
Corporation for the good of future ratepayers. To him this was very 
objectionable. 

Mr. Francoms said the Gas Committee were almost unanimous in the 
opinion that the price of gas should be steadily reduced ; and he believed 
this to be by far the wiser course. The residual products, they were told, 
were very likely to come down in price; and they knew that the state of 
the coal trade was perhaps worse now than it had ever been in this 
country. Therefore any extraordinary move in the coal or iron trade 
that would cause a great demand for coal would, no doubt, compel them 
to pay large sums for it, and so their revenue from gas would not be so 
greatas now. They had been told they were behind other towns; but he 





could not see it. The gas-works had only been in the possession of the 
Corporation a few years; and yet they had been enabled to make two 
reductions already, and were at present earning a profit of £13,000 per 
annum. If they were making this profit, they were making it for every 
ratepayer in the town of Warrington; and he believed that if the ple 
were dissatisfied with the price of gas, the Council would have heard mor, 
complaints than they pod 4 He had been a member of the Council fo 
three or four years, and had not heard a single person grumble at the 
price of gas; but he had heard them express considerable pleasure at the 
proposed reduction. 

r. Monks remarked that Dr. Mackie had said a great deal about the 
large consumers getting their gas at cost price. The fallacy of this was 
the idea that gas could be made for 2s. 6d. per 1000 cubic feet, if made jn 
small quantities. He thought it would be found that the larger the pro. 
duction the less the comparative cost would be. If they had not the large 
consumers, the cost of production would be enormously increased. It wag 
all very well to argue for a reduction in the price of gas in the interests of 
the small consumers; but he contended that the reduction proposed by 
the Committee was nothing more than an equitable one; for the smajj 
consumer, he felt bound to say, was getting his gas—having regard to the 
quantity made—at a cheaper rate than the large consumer. He thought, 
therefore, that the reasoning of Dr. Mackie was entirely fallacious and 
misleading. 

Alderman Burcess said it was very pleasant for the Council to hear 
that the profits arising from the consumption of gas enabled the Com. 
mittee to make the proposed reduction ; but he should like the Chairman 
of the Committee to tell; him whether the £13,000 of profit was laid before 
them as absolute profit arising from the consumption of gas, or whether 
it arose from persons being charged for gas which they never consumed, 
He was one of those who had been contributing very largely to the Gag 
Company for gas, and it was an extraordinary fact that during the last 
four years, since the gas-works came into the hands of the Corporation— 
and personally he wished they had never come into their hands—during 
this four years, half year by half year, there had been a larger and larger 
increase in his gas accounts, although the consumption had been reduced. 
Having done everything he could to find out the cause of this extraordinary 
fact, the same thing was still going on in the past half year ; and at the 
end of this time his gas account had, for the past four years, doubled 
itself. Whereas the consumption four years ago was charged as 10,00 
cubic feet, it was now put down at 20,000. No reason could possibly be 
given for this; and he came to the conclusion that the gas profits were 
made in this way. 

Alderman Ho.tmeEs, in reply, said the question for the Council to consider 
was whether it was wise to reduce the price of gas any further than the 
Committee proposed. The Committee were fully of opinion that it was 
not safe to go further. In the figures he quoted he had made an error. 
The net profits should be £2963; leaving, after the reduction, a surplus of 
£1038. The members of the Gas Committee were like the rest of the 
inhabitants of Warrington. They all consumed gas, and had an equal 
interest in the matter; and if in the course of the next twelve months it 
should be quite clear that they could make another reduction, they would, 
in their own interests, if for no other reason, take steps to carry it out. 
They ought not to divide all the profits, but keep, at any rate, a small fund 
which should cover any contingencies that might arise. 

Dr. Macxre said the Chairman of the Gas Committee had just stated 
that the profits were only £2963, although they appeared before the Com- 
mittee as £4600; aud this latter sum was what he had gone upon. There 
was certainly a material difference between the two figures; and this 
was, no doubt, explainable by the fact that some things were carried to 
revenue account that should have been charged to capital. With this 
explanation, however, he thought it would not be right of him to press 
the matter any further. He therefore asked his seconder to allow him 
to withdraw the amendment. 

Mr. Dixon refusing to withdraw his seconding, a vote was taken, when 
all but himself voted for the original motion. 


THE DUBLIN CORPORATION AND THE ALLIANCE GAS 
COMPANY. 

A Meeting of the Dublin Town Council was held on Friday, the 
1st inst.—Alderman Draper in the chair—to further consider the report 
of the Gas Sub-Committee presented to the Council at their meeting on 
the 14th ult., and containing recommendations which have already been 
noticed in the JournaL. It may be remembered that on that occasion an 
amendment was moved to the motion for the adoption of the report, 
to the effect that the matters dealt with therein should be referred 
to a Committee of the whole Council for full inquiry, with the assist- 
ance of an expert. This gave rise to a debate which has been twice 
adjourned (see ante, pp. 166, 255), and the subject again came before the 
Council last Friday week. 

Alderman Moyers, resuming the discussion, said the report of the Sub- 
Committee, if it meant anything at all, showed the necessity for a thorough 
investigation into the whole matter with which it dealt. It appeared to 
him that it was made rather a personal question by some members of the 
Council, as regarded the Gas Inspector. If, as appeared to be alleged, the 
Gas Inspector was not so impartial or competent as he ought to be, it was 
the Council themselves who should deal with his partiality or incapacity. 
He thought all the statements in the report made out the strongest 
possible case for the amendment. The Council were at the present time 
in this peculiar position, that the Gas Company (the other parties to the 
controversy) were willing—and had expressed their willingness—to have 
the proposed public inquiry. He would point out to the Council that they 
had no power, had the Company not expressed their concurrence, to bring 
them in as parties to an inquiry which would have a successful termina- 
tion; and he thought this was a strong reason why they should avail 
themselves now of the position in which the Company put them, by getting 
a thoroughly impartial person to go into the whole subject of gas lighting. 
There was one aspect of the question which, he confessed, rather surprised 
him. Jt was shown by the report that, whereas in 1873 the price of gas 
was 4s. 84d. and was now 3s. 9d. per 1000 cubic feet, the cost of the public 
lighting in 1883 was £2 5s. 2d. per lamp per annum, whereas in 1873 it was 
but £1 17s. 23d. It should be made plain how lowering the price of an 
article raised the bills for the consumption of it. It appeared to him that 
both gas and water meters were not such perfect instruments as they might 
be, because he found that where gas-meters had been examined in close 
proximity, their indications were so totally dissimilar that it must be 
assumed that there was some extraordinary power at work. Therefore, 
regarded the meter question, it was to his mind equally important with the 
other. He looked upon the report as a very valuable one, reflecting great 
credit on the Sub-Committee ; and this was the reason why he asked the 
Council to adopt the amendment, and allow a proper public inquiry © 
be held into the whole of the circumstances. 8 

Mr. DENNEBY said all the speakers seemed to ignore the main point in 
dispute. They were dealing with a corporation with whom it was mal 
datory by the statute to light the city ; and they were dealing with oue° 
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their contractors. In their arrangements with the Gas Company they had 
found many things to complain of ; and it was the duty of the Sub-Com- 
mittee to make a careful inquiry into all the matters submitted to them. 
This they had done. The Sub-Committee had, in the course of their 
report, to refer incidentally to their officer; but there was no question 
between Mr. Connolly and the Corporation. What the Sub-Committee 
found fault with was the system at present prevailing. 

Alderman MULLIGAN said that anyone who read the report would at once 
see that a thorough change in the public lighting department was necessary. 
The total number of metered lamps in the city was 372; and 78 of these 
were rejected as unreliable. This showed that 780 lamps in the city were 
qnreliable ; and how was the quantity of gas consumed in these lamps 
tobe measured ? Their Inspector of Lighting, if an efficient man, should 
beable to remedy this state of things. They did not make any charge 
whatever against the Gas Company; they were simply dealing with the 
lighting department of the Corporation. But they considered the Com- 
pany had no right to step in between the Corporation and their dealings 
with a department with which the Corporation alone had power to treat 
He was sure the Corporation were quite capable of dealing with the ques- 
tion; and therefore he did not see what a gas expert had to do with the 
matters into which they had been inquiring. He would strongly deprecate 
handing over this question to someone who possibly might not know one- 
quarter as much about it as the members of the Corporation did. 

Mr. M‘DonaLp said what he wished to dwell upon was the fact that in 
1874 they had 3420 lamps, and in 1883 they had 3761 lamps, which, calcu- 
lated at the maximum price of £2 5s. 2d. per lamp showed an increase of 
£1000 between one year and the other. If the public were paying £1000 
a year additional, they might come to the conclusion that private con- 
sumers were paying £20,000 or £30,000 more. The meter inspector, who 
went round on the same day in each quarter, had made returns which 
showed in every instance that the consumption of gas had increased since 
1831. He believed this was not so much the fault of Mr. Connolly as 
of the unbusiness-like system which had been allowed to prevail by the 
Council; and it was this system they wanted to have rectified. 

Mr. Macnrz said, however much they might differ on this question, they 
would all agree as to the ability and skill of the Sub-Committee. He 
meant to vote for the amendment, because he believed all the recommenda- 
tions of the Sub-Committee might be carried out, and still the question 
would not be touched at all. He did not attach any importance to the 
variation in the readings of the meters, because this might be explained in 
nany different ways. It had been stated during the discussion that pres- 
sure had nothing to do with the matter; but the principle had always been 
recognized that the amount of illumination afforded by coal gas depended 
largely upon the pressure at which it was burnt. These were all matters 
that might fairly come before a consulting gas engineer; and therefore 
let the proposed Committee be prepared with evidence on these subjects 
to lay before him. 

Mr. O'L: «ry said the discussion appeared from beginning to end to be 
acovert charge against the officers of the Corporation. The charge simply 
was that the Gas Inspector and Mr. Cotton were in collusion to defraud the 
citizens of Dublin, and put money into the pockets of the Gas Company. 
It was a most unworthy charge against these gentlemen. He did not 
know Mr. Cotton ; but he knew Mr. Connolly to be a most efficient public 
servant, and he was not going to vote for the adoption of any report that 
would brand this gentleman as unfit for his position, without there being 
afulland public inquiry. Some explanation was wanted from the Com- 
pany as to why the gas bills were going up; and it was only some 
independent engineer who could properly explain the matter. 

Mr. Sexton said if he thought the effect of referring this question to a 
Committee would be to ignore the action of the Sub-Committee, he would 
not vote for it; for he thought the Sub-Committee were entitled to every 
consideration for the work they had done. He should be sorry to make 
any charge against the Gas Company. He thought the Directors and 
officers were too honourable men to do anything wrong; and by having an 
inquiry the Council would arrive at a proper conclusion. 

Mr. M‘Evoy remarked that the Corporation would not have anyone to 
represent them at an inquiry such as that proposed by the amendment; 
and he urged the Council not to ‘‘shelve” the subject before them by 
rejecting the motion. 

The amendment—“ That the report be referred to a Committee of the 
whole house, with power to appoint a competent engineer to hold an 
neon into this matter”—was then put and carried by 24 votes 
to 12, 

Alderman Moyers next moved—“ That the investigation referred to in 
the last resolution be a public and sworn inquiry into the entire question 
of public and private lighting, and that the Committee be empowered to 
employ such gas experts as they may deem necessary to represent them at 
such inquiry.” 

Sir G. Owens seconded the motion, which was carried. 

Mr. P. M‘Donatp moved—“ That it be also an instruction to the Com- 
mittee that an auditor or accountant be appointed in addition to the gas 
expert—one for one, or an equal proportion—as the question at issue is as 
much a matter of account as of gas expert knowledge.” 

Mr. SHacKLETON seconded the resolution. 

Mr. Donerty thereupon moved, as an amendment—* That the Com- 
mittee of the whole house be further instructed to employ such accountants 
and auditors as they may deem necessary for the purpose of elucidating 
and making clear the Sub-Committee’s report on the gas question.” 

Alderman Moyers seconded the amendment, and it was carried. 


LONGTON (STAFFS.) CORPORATION GAS SUPPLY. 

At the Quarterly Meeting of the Longton Town Council on Thursday 
week, the Gas Committee recommended that the price of gas should be 
reduced 6d. per 1000 feet, as from the Ist inst., making the price 3s. per 
1000 feet within the borough, and 3s. 6d. outside. On the motion for the 
confirmation of the Committee’s minutes, 

Mr. ConcLovex observed that this was not the time to make such a 
reduction ; and he moved, as an amendment, that the consideration of the 
question be deferred till November. He said when the gas-works were 
transferred to the Corporation, it was at the request and by consent of the 
Tatepayers ; and it was done in the interest of the town, for the reduction 
of the rates. The works were taken over in 1878, in which year the profit 
realized was equivalent to 34d. in the pound; the following year it was 
8d.; next year, 8id.; in 1881 it was equal to Is. 1d.; in 1882 to ls. 3d.; 
last year to 1s. 4d. If 6d. was now taken off the price of the gas it would 
Taise the rates toa like amount in the pound, and would have the effect of 
doubling the number of appeals for non-payment of rates. 

T. JOHNSON seconded the amendment. 
nai Horpcrort thought that, in order to carry out their promise with 

Orence and the Duke of Sutherland, the Council could not do otherwise 
than make the reduction, which would increase the consumption of gas, 
and thereby benefit the poor ratepayers who were non-consumers. Since a 
pee xy was made at Blyth Bridge, the consumption of gas had increased 





Mr. Leak remarked that one of the conditions upon which Florence 
consented to be annexed was that a reduction should be made in the price 
of gas. The Council had pledged itself to the reduction; and they now 
had no right to go into the question of profit and loss. 

Mr. WiLp opposed the reduction, which would, he considered, be the 
worst day’s work the Council ever did. 

Mr. Cuapman thought the Council was morally, if not legally bound to 
carry out the reduction. 

Mr. Prowse also spoke in favour of the proposed reduction ; saying 
that the present price of 3s. 6d. had been prohibitory to the consumption 
of gas. 

jr SHELLEY could not conceive how any member of the Council 
could vote against the reduction when the promise to make it had been 
given. He quite believed the reduction would lead to increased con- 
sumption. 

On being put to the vote the amendment was lost by 21 votes to 3; and 
the minutes of the Committee were then confirmed. 


MARYBOROUGH (QUEENSLAND) GAS-WORKS. 

These works, which were designed and constructed as recently as 1879, 
have already been found too small for the requirements of the town; and 
the Directors of the Company, a few months since, decided to entirely 
remodel and greatly extend their manufacturing and storeage facilities. 
The original plant was arranged for the production of 8 million cubic feet 
of gas per annum ; and it was at the time considered that for a decade at 
least the expected consumption would be met. However, at the end of 
five years only, it is found expedient to add plant capable of supplying 
20 million feet a year; and plans for the purpose have been prepared by 
the Company’s Engineer, Mr. John Henderson. 

On the frontage of the street in which the works are situated, a line of 
brick buildings, 242 feet long, will contain the new purifier house and lime 
shed, the engine and exhauster house, the Manager’s, Secretary's, and 
general offices, and the meter house, photometer room, governor room, 
workshops, and store rooms. The new retort house and coal store, 
107 ft. by 66 ft., will run in the same line as the old retort house. In this 
house there will be a retort-bench capable of containing 35 retorts; but so 
constructed as to allow of this number being doubled, thus giving the 
Company a retort capacity of 280,000 cubic feet of gas per day. The coal 
store will have a storeage capacity of 700 tons; or a three months’ supply. 
On the north side of the buildings two large tanks have been constructed 
for the tar and ammoniacal liquor. It is the intention of the Directors to 
manufacture sulphate of ammonia—an article readily purchased by the 
colonists. The new gasholder, just completed, will give a total storeage 
capacity of 90,000 cubic feet; and space is left for the erection of a third 
holder when a consumption of 30 millions annually is reached. It was 
expected, at the date of the last homeward mail, that the new plant 
ordered from Messrs. J. and J. Braddock, of Oldham, would be received 
before the buildings were ready for its reception. 

A local paper, noticing the above-named extensions says: “‘ As a branch 
of manufacturing industry, coal-gas works occupy an important position 
in the colony, not merely from the large capital invested, and the produc- 
tion of a comfortable light, but also from the demand created for coal, 
lime, machinery, and labour; and (in our case, especially) the immense 
advantage will at once be seen—for by the addition of every gas-burner in 
the town we decrease the demand for imported oil and candles, and 
create a home market for the coal and lime which are so voluntarily sup- 

lied in our own district. This obvious reflection is yet more emphasized 
xy a remark of the Chairman of the Company, who said that no more 
Newcastle coal would be imported for gas making, as the Burram article 
is (within an almost inappreciable shade) equal in quality, whilst the cost 
is, of course, much less,” . 


ALLEGED DEFALCATION BY A GAS-RATE COLLECTOR. 

At the last monthly meeting of the Tipton Local Board, certain 
deficiencies which had been discovered in the accounts of the gas-rate 
collector (Mr. Beach) were brought under notice. It appears that the Gas 
Committee had been apprised by the Cashier (Mr. Powell) that Beach had 
absented himself from his duties; and an examination of his accounts 
revealed the fact that he had been guilty of serious irregularities. They 
thereupon communicated with his Guarantee Society, intimating to them 
that they would be called upon to make good the deficiencies ; and in the 
meantime they offered a reward for Beach's apprehension, but without 
effect. It seems that some short time since Beach, in the course of a 
private interview with the Chairman of the Local Board (Mr. Whitehouse), 
confessed to having withheld moneys for two or three days. But as he 
assured the Chairman that this was the only occasion on which anything 
of the kind had occurred, and as the statement was supported by a declara- 
tion from the Cashier that his books were then all clear, Mr. Whitehouse 
considered that the offence was one which, under the circumstances, he 
might overlook; and therefore he simply admonished Beach to be more 
careful in future, and allowed the matter to pass without bringing it under 
the notice of the Gas Committee. Shortly afterwards, however, Beach 
absconded; and defalcations to the extent of £500 were reported. When 
the whole of the facts came before the Local Board, the conduct of the 
Chairman on the occasion referred to was strongly condemned by one 
member, who considered that if the Collector’s first irregularity had been 
brought before the Gas Committee at the time of its occurrence, the rate- 
payers might have been saved from the loss they had sustained. The 
same member also sharply criticized the system on which the gas under- 
taking is conducted ; remarking that the inhabitants of Tipton declared 
that if business had been going on properly at the gas-works, such a thing 
as this defalcation would have been prevented. The Rev. W. Cornwall 
came forward in the character of a peacemaker, and exonerated the Chair- 
man from blame in regard to withholding from his colleagues the know- 
ledge of Beach’s first delinquency; considering he had acted out of pure 
kindness. He said he thought there had been some neglect in checking 
the accounts; and it behoved the Board to be more on the alert in the 
future. It was, however, no use “crying over spilt milk.” They must 
henceforward work with, and not against each other ; avoid personalities ; 
and do their best for the ratepayers. These observations somewhat 
mollified the dissatisfied member; who, nevertheless, very pertinently 
remarked that this would not “ bring back the £500.” However, in the 
result, the Board manifested their confidence in the Chairman by passing 
a resolution expressive of their appreciation of the ability he displayed in 
conducting their proceedings. 


A pout of the inhabitants of Harrow has just been taken to decide 
whether the local water-works should be retained by the Company or sold 
to the Colne Valley Water Company. The following has been issued as 
the result of polling :— 


Votes. Votes. 
OO i a 
For Colne Valley . ph her Sp ow we 


Majority for retaining the Harrow Company, 167. 
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METROPOLIS WATER SUPPLY. 
METROPOLITAN BoaRp oF WoRKS. 

At the Meeting of the Board last Friday a report was presented by the 
Works and General Purposes Committee in regard to a letter recently 
received from the Wandsworth District Board, asking the Board to require 
the Southwark and Vauxhall Water Company to at once provide a constant 
supply of water in so much of their district as is situate in the parishes under 
the jurisdiction of the District Board. In the course of their report the 
Committee said: ‘“‘The Board, upon a consideration of the provisions of 
the Metropolis Water Act of 1871, and the regulations made by the Water 
Companies thereunder, came to the conclusion that these were so imper- 
fect, and so ill-adapted for the attainment of the professed object of the 
statute, that it was desirable to refrain at that time from exercising the 
power given by the Act of calling upon the Companies to give a constant 
supply. Notwithstanding the strenuous efforts of the Board to deal with 
the important question of water supply, it remains, your Committee 
regret to say, in the same unsatisfactory condition ; and in these circum- 
stances it does not appear to be desirable that the Board should depart 
from the course which they have hitherto adopted with reference to the 
Act to which the District Board refer. They, therefore, recommend 
that the Wandsworth District Board be informed that the Board are not 
prepared to accede to their request.” 

A brief discussion of the subject took place on the motion for the adoption 
of the report ; and an amendment was proposed that the matter be referred 
back to the Committee for reconsideration. The report, however, was 
eventually adopted. 

SOURCES OF WATER SUPPLY. 
By J. ManserGu, M. Inst. C.E., F.G.S., &c. 
(A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition. | 
(Continued from p. 260.) 

The third type of works for the utilization of mountain watershed 
sources of supply is well exemplified in the Longdendale Valley, where a 
number of reservoirs have, during the last 30 years, been constructed for 
the supply of Manchester. Here, instead of having a level plain 3000 acres 
in extent, as in Loch Katrine, upon which to commence as the bottom of 
a reservoir, there was a valley with a fall along the bed of its main stream 
—the River Etherow—of between 60 and 70 feet in a mile. Across this 
valley five embankments of earthwork have been constructed one above 
another, forming five lakes, having a combined water surface area of 
462 acres. Beginning from the lowest part of the valley, the following is 
a list of the reservoirs :— 





Height of Bank. Water Area, Capacity in 
“eet. Acres, Gallons. 

Bottoms .... +» 66 oe 50 ee 407,000,000 
Vale House ... . 55 - 63 oe 343,000,000 
Rhodes Wood .. . 75 oe 54 oe 500,000,000 
a 100 os 160 oe 1,474,000,000 
Woodhead .... 80 oe 135 oe 1,181,000,000 
Total . « « « 8376 oe 462 ee 8,905,000,000 


These embankments, which cost something like £100,000 apiece, have 
an aggregate height, if placed one above another, of 376 feet; and the 
quantity of water they impound is, as shown above, 3905 million gallons. 
The raising of the water surface of Loch Katrine 5 feet would create the 
same amount of storeage. The watershed area supplying these reservoirs 
is 19,300 acres; the geological formation being millstone grit. The gathering- 
ground is a portion of the western slope of the ‘‘ backbone ” of England— 
otherwise the Pennine range—upon which, over its whole length on both 
sides, many similar works are located for the supply of the manufacturing 
towns of Lancashire and Yorkshire. The rocks in this district are very much 
fissured and broken, and the rain falling upon the higher ground percolates 
below the surface, and reappears in the form of springs at lower levels. 
Advantage is taken of this by conducting the spring water along special 
channels into the Rhodes Wood reservoir, from which the supply is taken 
by a conduit to the town. 

Although the quantity of water yielded by the whole gathering-ground 
is that due solely to its area and the rainfall upon it, the fact of there 
being these springs renders it more valuable, because it implies that water 
which would have run off a district composed of harder and less pervious 
rocks, is here absorbed into the mass, which thus acts as so much storeage 
or reservoir space. The effect of this is to increase the dry-weather flow 
of the streams, and to furnish water which is clear, cool, and colourless. 
The average annual rainfall upon the 19,300 acres is about 50 inches; and 
the works utilizing this area are competent to provide 38 million gallons 
per day, of which 134 millions have to be delivered as compensation water 
into the stream below the reservoirs. Besides the five reservoirs above 
named, there are other large impounding and service reservoirs at Godley, 
Denton, Gorton, and Prestwich. In the carrying out of these works 
enormous difficulties have been encountered ; and at Woodhead (the 
highest reservoir of the series) the embankment, as at first made, was not 
water-tight, so that a second trench had to be constructed, in which to 
build the puddle wall. So much were the measures disturbed and dis- 
torted, that on the south side of the valley this trench had to be excavated 
to 167 feet below the surface of the ground, before sound and tight material 
was reached, upon which the wall could be based. 

The three types of works thus described may fairly be said to exhaust 
the methods of obtaining water from sources situated on elevated moun- 
tain gathering-grounds. They are good examples of the gravitation 
system of supply, by which water is | aor at high pressure above the 
highest —_ of the towns without any artificial pumping being required, 
the sun having done this work in the process of evaporation. 

We will now consider a case where the town to be supplied is at such a 
distance from high ground that the cost of bringing it through conduits or 
pipes by gravitation is prohibitive. Take a town built along the banks of 
a river, anywhere above the range of the tide. If this river flows through 
an agricultural district, and is thus not polluted by manufacturing refuse, 
and not seriously by either manure or sewage, it may be adopted as the 
source of supply. In this case the water will have to be lifted by artificial 
means to such an elevation as is necessary to command the whole town. 
The water will also require filtration, because in running its course 
through the country the river receives the washing from the Lea ; andin 
times of heavy rain, at all events, the water will be discoloured and 
turbid through the presence of suspended matters. The works for the 
supply of London are in great part of this character; the Rivers Thames 
and Lea being the two sources. 

Some 300 years ago water was obtained from the Thames at London 
Bridge, and pumped, by means of a water-wheel under one of the arches, 
through wooden pipes into the streets and houses in the neighbourhood. 
These works were continued in operation for 200 years, and were supple- 
mented early in the 17th century by other pumping stations, taking water 
from the Thames at Charing Cross, Battersea, Vauxhall, and Hammer- 
smith, all within the range of tidal influence. _ In 1848 the Lambeth Water 
Company obtained powers to go into the. non-tidal portion of the river 
above Teddington Lock; and by the year 1851 they were in a position to 





deliver water by means of a large steam pumping establishment erected x 
Seething Wells. In 1852 an Act was passed which made it unlawful for any 
Company to supply water taken from the river below Teddington Lock ¢ 
from any of its tributaries within the tidal range. This led, finally, tog) 
the Companies drawing water from the Thames so rearranging their 
works as to have their intakes above Moulsey Lock, in order to be aboy, 
the junction of the River Mole, which frequently brings down Very dirty 
water. 

Owing to the changes in the points of intake, the works of th 
London Companies are divided into portions at great distances apay 
Thus the Southwark and Vauxhall Company have at Batterseg the 
reservoirs, filter-beds, and pumping machinery constructed for the pur. 
pose of taking in water from the river at this point. These works ay 
of so costly and extensive a character that they could not be abandoned 
when the source of supply was changed to Hampton, 21 miles higher up 
the river; but the water abstracted there is pumped down to then 
through large cast-iron mains, to be filtered and distributed by th. 
original machinery and pipes. In the case of the Lambeth Company, 
water is taken from the Thames at Molesey, and sent down by gravitation 
to Surbiton (which is the site of the filtering and pumping station) through 
a large brick conduit. From these circumstances, none of the Londoy 
works are good examples of the type now under consideration; but the 
following description will explain the nature of the works required for the 
utilization of such a source as the Thames above London. 

First of all, then, provision must be made to meet the difficulty of the 
water arriving at the intake in times of flood in a state of great turbidity 
or muddiness. This is met by the provision of large reservoirs, which 
are always kept full so long as the water is coming down in good cop. 
dition, and the inlets into them from the river are closed, and they them. 
selves are drawn upon when the water of the river is turbid. The 
reservoirs used to be of smaller capacity than they are at present, and 
were worked as subsidence tanks; that is to say, the water (which might 
be somewhat turbid) was let in at one end and drawn off only from the 
surface at the other, the suspended matters causing the turbidity sub. 
siding to the bottom during the water’s slow passage through the tanks, 

In London, since the works of the several Companies have come under 
the official supervision of Sir Francis Bolton, very large sums of money 
have been spent in increasing the efficiency of these subsiding tanks, by 
greatly augmenting their capacity, and practically changing their cha. 
racter into that of storeage reservoirs. In some of the works these reser. 
voirs are constructed at such a level that the water from the river flows 
into them by gravitation; in others they are elevated above the ground, 
and the water is pumped into them. In either case it is next delivered o 
to the filter-beds, the construction of which is shown very clearly in the very 
interesting pavilion fitted up in the Health Exhibition by the London Wate 
Companies. These filters consist of reservoirs or tanks made either by 
excavation in the ground, or partial excavation and partial embanking (as 
circumstances may dictate), having their sides sloped and pitched, or of 
vertical brick, stone, or concrete walls. The bottom is formed in many 
different ways, but it is always furnished with a number of open-jointed 
or perforated pipes or drains into which the water can pass, and by which 
it may be conveyed away to a pure-water chamber or pump-well. Upon 
this floor the filtering material is placed, and consists of clean stones, 
flints, gravel, shells, and sand, arranged with the largest-sized material at 
the bottom and the finest at the top. 

Probably the oldest style of filter shown in the Health Exhibition is that 
designed by the late Mr. J. Simpson, C.E., for the Chelsea Company. It 
contains all the materials above mentioned, and has a total depth of 
6ft.3in. As, however, the really operative and effective portion of the 
filter is the sand, modern practice is tending in the direction of diminish- 
ing the depth of filtering material, and of omitting entirely several of the 
strata originally used. For instance, the New River Company’s Engineer 
exhibits a filter composed solely of 2 feet of sand, resting upon 6 inches of 
gravel; the total depth being only 2ft. 6in. In working the filters, the 
water is brought from the storeage or subsiding reservoir on to the top of 
the sand, and stands from 2 to 3 feet above its surface. It then percolates 
downwards through the filtering material into the drains below, and is 
run away to be pumped for distribution. The speed of filtration may be 
adjusted by the head under which the filter is worked—that is, the difier- 
ence in level between the top water and the draw-off. In some cases this 
is only 2 or 3inches. The speed at which the water should pass vertically 
downwards through the sand used to be stated as 6 inches per hour, which 
gave 675 gallons per square yard per day of 24 hours; but the London 
Companies are not now filtering more than 450 or 500 gallons, or from 4 to 
44 inches per hour. 

The matter which is arrested by the filters consists principally of finely- 
divided mineral matter washed from the surface of the land, of some 
vegetable, and a trace of animal matter. These impurities are caught 
almost entirely in the top 4-inch of the sand, which in course of time 
they choke and render impervious. The filter is then put ont of use, the 
water drawn off, and a skimming of the fouled sand is carefully removed 
and washed in apparatus which separates the light muddy matter and 
leaves the clean sand, which is again put upon the filter. Of course, the 
washing process involves some loss of sand, and periodically additiovs 
have to be made of new material. After filtration, the water is in ait 
condition to be pumped and distributed to the consumers. 

Thus far we have been dealing with “ above-ground ” sources of suppl, 
obtained either by gravitation or by artificial pumping. There are in this 
country,a few examples of hybrid schemes; that is, where water from 
comparatively low agricultural land is impounded in large reservoirs, aud 
where it has to be subsequently filtered and pumped for distribution in the 
district. There may also be cases where water collected at a suflicient 
elevation to supply a town by gravitation has to be filtered before delivery. 
We now come to the under-ground sources of supply; and one or two 
examples will suffice to explain how these are made available. We need 
not go far from home to learn all about one of the most important of these 
sources, for it lies under our feet in the chalk forming one great feature of 
the London basin. : 

London is actually built upon the tertiary deposits, which consist of 
Bagshot sands, London clay, and the sands and mottled clays of the lower 
strata; but underlying all these is a mass of chalk, having the southem 
edge of its outcrop on the north of London about Hatfield, and the 
northern edge near Royston, and its southern outcrop extending from 
Croydon to Merstham. On the west the chalk reaches as far as Devizes; 
and on the north-east to near the coasts of Norfolk and Suffolk. Portiovs 
of this vast area are, no doubt, covered by impermeable drifts of vary 
character; but there is still a very large tract of country upon which the 
rain that falls sinks below the surface, and goes to charge the great under 
ground chalk reservoir below. Possibly, the term “ reservoir,” thougl # 
common one, is a little misleading as applied to the chalk, because, 
water-supply purposes, a large proportion of that which percolates 
its mass is not recoverable by ordinary means. It is the water that — 
lates through the cracks and fissures which is really available, and not ths 
which is held in the minute capillaries of the mass. Some ¢ ee 
contain 20 per cent. of its own bulk of water, and yet will not yield # #°? 
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this under ordinary conditions. Of the water which thus sinks into the 
a large portion finds its way out again into the bed of the river; 
portion appears in the shape of large springs, such as those at 
ton and Croydon, which go to form the River Wandle, by flowing 
over the edge of the impervious tertiaries. i 

Very rarely are there any streams where the chalk itself comes to the 
surface; but, after heavy and continuous rains, streams do appear and 
fow for a time, and these are known as “bournes.” As the chalk is 500 or 
600 feet thick, a very large quantity of water is, however, left in it below 
the level of any of these natural outlets ; and this water can be obtained in 
London by sinking wells through the overlying impervious beds of London 
clay, and allowing the water to rise as in an artesian well. There are a 
large number of wells in the London basin; and one of the Metropolitan 
Water Companies—the Kent—obtains its supply exclusively from such 
wells. The ordinary practice is to sink a well from 5 feet in diameter 
wards, and line the same either with brickwork or cast-iron 
cylinders down as far as the chalk. This will pass through superficial 
gravels, blue clay, bands of sand, mottled clay, &c., and sometimes 
on the top of the chalk a band of fiints will be found. Below 
the bottom of the well a boring is then made from 4 inches up to 15 or 18 
inches in diameter, and lined with iron whilst in soft or much broken 
chalk, and left unlined where the material is more compact. In those 
parts of London which are not elevated many feet above the level of the 
river, the water rises to very near the surface of the ground, and in some 
cases overflows ; but wherever large quantities are required, resort must 
be had to artificial pumping, so as to lower the level of the water in the 
well, and thus open out a larger cone of exhaustion in the chalk. Favour- 
ably situated wells yield as much as 2 to 3 million gallons per day. 

In many cases wells and mere borings have been put down right through 
the chalk to the upper greensand or gault below, and have yielded only a 
very small quantity of water. This arises from the fact before referred to, 
that the water circulates freely only in the cracks and fissures; and if 
some of these are not cut into by the boring, little water is obtained. The 
most certain way, therefore, of ensuring a supply from the chalk is by 
sinking a well down to below the permanent level of saturation, and then 
driving headings or adits in various directions for the purpose of reaching 
some of these fissures. Many of the towns along the south coast of Eng- 
land are supplied by works of this character. It has been found that where 
the chalk of the South Downs has been undisturbed and is unfaulted, there 
are large vertical fissures which run, broadly speaking, from north to 
south—that is, at right angles to the coast. Along these fissures the 
water travels freely, and has its outlet at the base of the cliffs on the coast, 
and in many places may be seen running down the beach into the sea. 

Parallel to the coast the water is found to lie with its surface nearly 

horizontal, because of these permanent outlets. But on lines at right 
angles to the coast the surface of the water rises rapidly inland, on a 
nearly uniform slope ; 50 much so that at six miles from the coast it stands 
more than 200 feet above mean tide level. Advantage has been taken of 
these conditions at Brighton, and other places similarly situated, to sink 
wells and drive headings parallel to the coast, at about the level of low 
water. At Brighton there are two such stations—one at Lewes Road on 
the east, and another at Godstone Bottom on the west. These wells are 
both about 14 miles from the sea, and headings are driven to a total length 
east and west, from Lewes Road, of 2400 feet; and at Godstone Bottom of 
130 feet. In the first case, fissures are met with about every 30 feet ; but, 
asarule, these are small, and do not yield more than 100 or 150 gallons a 
minute. In the latter they are farther apart; but some of them yield 
700 or 800 gallons a minute, or more than 1 million gallonsaday. This 
water, being intercepted by the headings, is led to the respective wells, 
where, by means of suitable steam machinery, it is pumped up to the 
several service reservoirs supplying the different zones of the town. The 
water so obtained does not require any filtration. Itis bright and sparkling, 
but of necessity hard; and, although not objectionable for dietetic use, is 
not well fitted for cooking or cleansing purposes, and would be utterly 
unsuitable for the manufacturing processes of Lancashire and Yorkshire, 
though thoroughly well adapted for paper making. 

In addition to the chalk, good supplies of under-ground water are 
obtained in the South of England from the Hastings sands and the 
oolites; and in the North from the new red sandstone, magnesian lime- 
stone, and other formations. But in all cases the works required for the 
utilization of these sources are very similar; consisting of wells, borings, 
and adits, with competent pumping machinery. ; 

Comparing very generally “ above-ground ” supplies by gravitation with 
“under-ground” supplies involving pumping, there are on both sides 
untae and disadvantages which may be shortly summarized as 
ollows :— 
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“ Above-ground” Gravitation Sources. 
Advantages. Disadvantages. 


1, No pumping. | 1. Distance from place to be sup- 
plied. 

2. No filtration. 2. Peaty stain. 

3. Softness. 3. Costly and somewhat risky im- 
pounding reservoirs. y 

4. Low charges for maintenance. 4. Large works involved to provide 


water compensation. 


“ Under-ground” Pumping Sources. 
1, Proximity of source to place to | 1. Annual charges for pumping. 
be supplied. | 2. Hardness (generally). 
2. Low first cost. 
3. Few structural contingencies at- 
tending works. 
4. No filtration. 
5. No compensation for abstraction 
of water. 








THE SOFTENING OF WATER. 
By Batpwin Latuam, M. Inst. C.E., F.G.S., &c. 
iA Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 
(Continued from p. 261.) 

As any of the earthy alkaline earths may be used instead of, or in 
addition to lime, it is not surprising that, since the date of Clark’s patent, 
humerous patents have been taken out for softening and purifying water, 
m which lime, in combination with other alkaline earths, have been pro- 
posed. For example: In 1849, Mr. J. Horsley took out a patent for the use 
of calcined or caustic barytes, phosphate of soda, oxalic acid, or prepara- 
tions of these substances. In 1850, lime, in combination with chloride of 
barium, was patented. In 1852, hydrate of potash and hydrate of soda, 
clay, and alkalies were the subject of separate patents. In 1853 and 1854, 

ydrate of barytes, and hydrate of strontia formed the subject of patents. 
{n 1855, a patent was taken out for the use of a powder containing oxalate 
of ammonia, peroxide of manganese, and charcoal. In 1856, silicate of soda, 
i2 combination with carbonate of soda, was patented. In 1856, bicar- 
bonate of soda and oxalic acid (in crystals) were again proposed to be 
used. In 1856 and 1857, carbonic acid was proposed to be introduced in 








conjunction with hydrate of lime. In 1860, bicarbonate of soda and 
silicate of soda were again twice patented. In 1862, the ordinary lime 
process was repatented. In 1863, the use of chloride of barium was 
patented. In 1865, hypermanganate of potash, carbonate of soda, alum 
and neutralized aluminite, or a solution of iron was proposed; and in 
another patent, sesquisulphate of alumina was proposed as a means of 
purifying water. In another patent taken out in 1865 the use of soda and 
lime was again patented. In 1866, a patent was taken out by Mr. J. W. Tobin 
for an improvement on the Clark process for mixing the lime and filtering. 
In 1866, the use of chlorine and permanganates, in combination withany alka- 
line earth, was patented. In 1867, a patent was taken out for a preparation in 
a portable form, consisting of marsh mallow, linseed, bran, starch, gum, 
or any softening emollient, for the purpose of softening water for ablution 
purposes. In 1868, the use of barytes was again patented, and the pre- 
cipitate removed in vessels of a cellular form. In 1869, the use of steam 
applied to water as a means of softening it was patented; the particles 
subsiding on shelves arranged in a vertical vessel. In 1872, unslaked lime 
and sulphate of soda were patented as means of purifying water. In 
1873, the lime process, in conjunction with a mixing and filtering arrange- 
ment, was patented; also lime, carbonate of soda, chloride of barium, or 
other reagent in conjunction with filtering. In 1874, the treating of water 
with lime and carbonate of soda in combination with filtration was pro- 
posed. In 1875, the lime process pure and simple, and in combination 
with other reagents and filtering, was patented. In 1876, the lime process 
in combination with filter-presses was first patented by Mr. Porter. In 
1877, the use of oxide of magnesia and basic carbonate of magnesia was 
proposed ; also the use of a carbonate of potassa, silicate of soda, and nitre 
cake, used separately or combined. In 1878, a patent was taken out for 
combining bicarbonate of soda with the lime process, and filtering upon 
the Porter-Clark plan. In 1879, Mr. Porter cook out an additional patent 
for carrying out automatically the softening and purifying of water. In 
the same year, phosphoric acid and phosphate of lime were proposed as a 
means of softening water. In 1880, the means of automatically carrying 
out the softening process, and adjusting the qualities by means of an 
arrangement of ball-valves in a cistern, was patented. In 1881, Mr. Porter 
took out a further patent for the automatic regulation of the supply of the 
solution of lime. In 1881, Mr. Atkins took out a patent for treating water 
with lime, and subsequently filtering through a specially constructed filter. 
In 1882, an apparatus for softening and clarifying water was proposed, in 
which sloping shelves in a vertical vessel were used, the water entering 
the bottom of the vessel and flowing off at the top ; or concentric cylinders 
overflowing from one to another might also be used with the same object. 
In 1883, Messrs. Gaillet and Huet’s apparatus for softening water was 
patented, consisting of sloping and V-shaped shelves in a vertical vessel ; 
the water entering at the bottom and flowing out at the top. The use of 
steam and caustic soda was also patented. A patent was likewise taken 
out for the use of phosphate of soda, and an apparatus for measuring the 
water and lime to Ge used in the softening process. 

The modern inventions for carrying out the Clark process may be 
described as the application of machinery to the saving of time, space, 
and labour. Of those in general use (dealing with them in the order of 
date), the Porter-Clark process comes first. In the ordinary Clark process, 
lime water, in known quantity, is first admitted into a tank, to which the 
water to be softened is added. In some cases, however, the lime water 
and the hard water are allowed to flow in together into the tank; but it 
was considered by Dr. Clark to be an advantage, in carrying out his pro- 
cess, for the hard water to be brought into contact, in the first instance, 
with an excess of lime water, which was led into the tank before 
the water to be softened was added. In the ordinary Clark process, 
not less than 16 hours were required for the complete softening and 
subsidence of the matters separated from the softened water. In the 
Porter-Clark process, instead of allowing the particles of carbonate 
of lime to separate and subside, a brisk agitation is maintained, so that 
these particles remain in suspension, in order to permit chemical reaction 
with the lime and the purification of the hard water, which, when com- 
pleted, is passed onward to filter-presses, where the carbonate of lime 
adheres to the filtering-cloth. The subsequent operations of filtering 
through the deposit on the cloth then takes place, and the water is passed 
away at once ina fit state for use; so that the process is continuous in its 
action, and may be carried on just as quickly as water may be pumped 
from a well, provided the apparatus is of sufficient capacity to allow time 
for the water to remain in contact with the lime in passing through the 
machine. The lime in this case is sent through horizontal cylinders, 
which are termed “lime churns;” and it is constantly churned up with 
water. The lime water so made is, by means of suitable arrangements, 
allowed to mix with the ordinary water in proper proportions, after which 
it is again agitated. Mr. Porter has also an apparatus by which, instead of 
using ordinary filter-presses, he can use filter-frames ; and, where power is 
not available, he also suggests a means of working the process without 
such power. In some cases the power obtained from the pressure of the 
water is utilized for working the apparatus. An apparatus of this descrip- 
tion may be seen at work within the Exhibition. 

The Atkins process is also a modification of the Clark process, by which 
the space formerly required is reduced. The lime is put into a vessel 
where lime water is formed, and this water is allowed to mix, in its proper 
proportion with the water to be softened, in a specially arranged mixing 
vessel, after which it passes into a reservoir of small dimensions. From 
this reservoir it is conveyed to filtering vessels which contain a special 
arrangement of filter, consisting of a series of chambers mounted upon a 
central hollow shaft ; these chambers being covered with prepared canvas, 
upon which the deposit of chalk, &c., adheres, and through which the 
softened water filters. The filters are cleaned by means of revolving 
brushes. The apparatus does not require power to maintain it while at 
work; the only power used being that necessary to give motion to the 
brushes when the apparatus is cleansed. The system may be seen at 
work at the Henley-on-Thames Water-Works, and at other places. 

In the process of M. Maignen, a powder is used which the inventor calls 
“anti-calcaire.” This powder is of variable composition, in order to suit 
the special characteristics of the water to be treated; the ingredients 
used for ordinary hard water being lime, soda, and alum in suitable pro- 
portions. In the apparatus, which is at work in the Exhibition, for soften- 
ing water for some of the breeding-tanks, the water entering the apparatus 
gives motion to a water wheel, which in its turn works an arrangement for 
distributing a given quantity of the softening agent, and causing it to pass 
into the water. The water is then allowed to subside in a small tank, and 
is eventually passed through filters covered with asbestos cloth, the basis 
of the filter being similar to that of M. Maignen’s “ Filtre Rapide.” A 
part of the carbonate of lime and magnesia deposited from the water 
adheres to the filtering surface, and the softened water filters through it. 
The apparatus may be seen at work in the Exhibition. 

In the process of Messrs. Gaillet and Huet, which was patented in 
February, 1883, the patentees make use of certain known agents; the 
patent itself applying to the apparatus used for the purpose of producing 
the results after the chemicals have been applied The agents they propose 


| are lime and caustic soda. Whenever the water contains organic matter, 
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they use salt of alumina or iron in addition. Iron, however, is not 
recommended in any case where the water is required for washing 

urposes. The apparatus consists virtually of a series of tanks in 

uplicate, in which the chemicals are mixed ; and these enter a vertical 
pipe in proper proportion to the water to be softened, which pipe com- 
municates with the bottom of an upright chamber divided by a series of 
es shelves, through which the water gradually works up in a zigzag 
path. These shelves slope in one direction, and are of V shape; so that as 
the deposit takes place it accumulates at one point, at which there is an 
opening ordinarily closed by a tap, and when any tap is open the deposit 
on the sloping shelf communicating with it is washedout. The apparatus 
appears to be extremely simple in its design; but its efficiency has yet to 
be tested, although it is at work at Messrs. Duncan’s, Victoria Docks. 

It is not necessary to devote any very large amount of attention to the 
question of purifying water by the process of distillation. It is one which 
has been used from quite remote periods in order to produce absolutely 

ure water, and during the last 40 years very great improvements have 

en adopted in order to bring the process into more general application 
in connection with the purposes of water supply. The difficulty of 
obtaining absolutely pure water is practically exemplified by this process ; 
for in attaining this result, unless the water is distilled some two or three 
times, and every time a large proportion of the residue is discarded, pure 
water cannot be obtained. In the case, however, of water distilled for 
dietetic purposes, it is not necessary to carry out the process to the extent 
required in procuring water for some chemical purposes. It has generally 
been considered that distilled water lacks aération; and on this account 
it has been strongly recommended that it should be filtered. The great 
improvements in the process of distillation are due to Dr. Normandy, 
whose first patent, taken out in 1851, has been improved upon by many 
subsequent patents. The process has been adopted with the greatest pos- 
sible advantage in many of our ocean steamers; and the preservation of 
the health of the crews and passengers visiting countries liable to the 
ravages of epidemic disease is, in great measure, due to the use of this 
process. It is generally believed by many high sanitary authorities that 
if this system were adopted at malarious stations, one of the largest 
channels by which infection is disseminated would be effectually closed. 
Dr. Macnamara states that on our ocean steamers, “as a general rule, 
condensed sea water is employed for drinking purposes, which, although 
it may not be always very palatable, must obviously be free from all 
chance of choleraic contamination.” This is one of the great safeguards 
to Europe against the spread of cholera. 

The exposure to the air of water containing salts which are held by 
carbonic acid causes a loss of this acid. Water of deep wells which has 
been in contact with chalk and other rocks often contains free carbonic 
acid by exposure, especially under the inequalities of diurnal temperature; 
the original charge of ground air is got rid of, and atmospheric air takes its 
place. On exposure to air, hard waters are especially liable to develop 
vegetable growth. A few days’ exposure of very hard water in the summer 
time will soon develop green confervoid growth; and sosoon as this growth 
takes place, carbonic acid is rapidly used up by it. The bicarbonates in 
the water are thus soon converted into simple carbonates, and are pre- 
cipitated. Water, therefore, exposed to air undergoes a chemical meta- 
morphosis. The bicarbonates of lime and magnesia are converted into 
carbonates, and are precipitated; and it is in this way that exposure 
assists in softening water. 

Pliny, speaking of the quality of water and of the controversy going on 
in his time amongst physicians as to its use, says that some people pre- 
ferred rain water above all others, because it is the lightest. He also says 
that some prefer “ snow water before that which cometh down in showers, 
and the water of ice dissolved before the other of melted snow;” and he 
goes on to say that the rain, snow, and ice are all lighter than those which 
spring out of the earth, and ice, amongst the rest, far lighter than any water 
in proportion. Ice taken from hard or other impure waters, if found to be 
perfectly crystalline and free from air bubbles, will produce, on melting, a 
water as soft as that of distilled water. If, however, the ice contains air 
bubbles or cavities of any description, such water will not be entirely pure. 
Some years ago I made an extensive series of experiments upon the degree 
of purity which might be arrived at by freezing water, when it was shown 
that the act of freezing might be carried to such an extent as to produce, 
in the remaining water, a precipitation of the salts in solution. Ice frozen 
upon very superficial water was found to be extremely liable to have 
frozen in it the impurities which adhered to the under sides of the ice, and 
which became embedded in it by subsequent freezing; but water which 
had been largely deprived of air by boiling or exposure, would, upon being 
frozen, if perfectly crystalline, produce absolutely pure water. Several 

atents have been taken out with a view to freezing sea water, so as to 
urnish a supply of fresh water on board ship; but such processes will 
not compete, economically, with the process of distillation. 

The geological formations which furnish water of a quality suitable to be 
softened are those of the dolomitic or magnesian limestone, which gives 
great hardness to water; for while salts of lime render water hard and 
troublesome in washing, those of magnesia cause the water to curdle, and 
render it considerably more disagreeable for washing and ablution. The 
mountain limestone, which is ordinarily of an impermeable nature, does not 
yield water of so hard a quality as those of the magnesian limestone. The 
waters of the oolite and chalk are chiefly hard from what has been termed 
“temporary hardness ;” that is, due to the presence in the water of bicar- 
bonates of lime and magnesia, which may be got rid of by boiling or by 
the lime process. The waters of the new red sandstone and Permian beds 
vary considerably in hardness. Many of them have a high permanent 
degree of hardness. But there are not any of them which may not be 
softened to a great extent by the adoption of the lime process; while 
this process, in combination with the other alkali earths, such as soda, 
when the water is not intended to be used for dietetic and washing pur- 
poses, will still further reduce the hardness of these waters. The surface 
wells of the country, usually sunk in drift covering various geological for- 
mations, furnish water of various degrees of hardness. Scarcely any such 
wells yield a soft water ; and in most instances, when these wells are sunk 
in populous places, in addition to their natural hardness, the waters are 
highly polluted, and such waters ought never to be used for dietetic pur- 
poses, unless they are first boiled. 





EXTENSION OF THE TORQUAY WATER- WORKS. 
LocaL GovERNMENT Boarp Inquiry. 

The Torquay Local Board having applied to the Local Government 
Board for sanction to borrow £14,000 for works of water supply, Mr. S. J. 
Satu, C.E., one of the Board’s Inspectors, last Wednesday held an inquiry 
at the Town Hall, Torquay, in regard to the application. 

Mr. B. Hooper (Clerk to the Local Board) explained that the £14,000 
asked for was for two different objects. About £9000 was required for the 
completion of the new storeage reservoir, for which a sum had already been 
borrowed, but which, in consequence of engineering difficulties in connec- 
tion with the construction of the works, had been very considerably ex- 
ceeded. The second part of the application was to borrow £5000 for the 





purpose of paying the cost of a further duplication of the water-main, jn 
which the water was brought from the reservoir at Tottiford into Torqua 
In 1876 the Local Board obtained the assistance of Mr. H. M. Brunel, CE. 
in formulating a scheme for the further development of their water-works’ 
as they found that the quantity of water brought into the district (which 
had become considerably extended) was not sufficient to supply the wants 
of theinhabitants even then. In addition to obtaining this further supply 
the Local Board at that time (from oo Maer pe made to them, as well as 
on account of their own convictions in the matter), considered it desirable that 
for the intermittent system there should be substituted a constant supply, 
Mr. Brunel, in his report, advocated the construction of a new storeage reser. 
voir, and also an extension of the mains; the latter to be accomplished by the 
laying down of pipes in three sections at times spread over a number of 
years. The first section, laid in 1877 and 1878, increased the delivery in the 
town by about 200,000 gallons per day; and at the present time the delivery 
of water into the service reservoirs for the supply of the district (which 
included Torquay, Newton Abbot, Cockington, and St. Mary Church) wag 
about 1,100,000 gallons per day. It was now proposed to lay the second 
section of the pipe, by which means it was anticipated that the daily 
supply would be further increased by another 200,000 gallons. At the pre. 
sent time the Board could barely meet the requirements of the towns 
supplied, especially during the summer months. They had plenty of 
water, but the delivering capacity of the mains was scarcely suflicient, 
With regard to the storeage reservoirs, the present Tottiford reservoir had 
a holding capacity of 100 million gallons, and the new Kennick reservoir, 
when completed, would hold 200 million gallons ; so that, when both were 
filled, there would be a storeage of 300 million gallons, which it was con. 
sidered would be ample not only for the present but for all future purposes, 
whatever the growth of Torquay might be. The £9000 asked for in con. 
nection with the reservoir was made up as follows :—Engineer’s additional 
estimate, £7250; cost of Provisional Order, £135 11s. 9d.; diverting the 
highway, £58 13s. ; supervision, engineering, and other expenses, £1155; 
legal expenses, £150; travelling and incidental expenses, £200. The total 
debt of the town was £215,000, and its assessable value £127,478. Asit 
could borrow to the extent of twice the latter sum, it was well within its 
borrowing powers. 

Evidence having been given by Mr. Brunel and Mr. T. S. Weeks (the 
Water-Works Superintendent) in support of the application, 

The Inspector, after alluding briefly to the suggestion made some time 
since by Sir K. Rawlinson, C.B., as to the desirability of covering in the 
two uncovered service reservoirs in the town, so as to keep the water cool 
and pure, closed the inquiry, and subsequently visited the site of the new 
storeage reservoir. 


THE SOUTH HANTS WATER-WORKS COMPANY AND THE 
CORPORATION OF SOUTHAMPTON. 

In the course of the proceedings at the half-yearly meeting of the above- 
named Company, held at Southampton last Friday week, two interesting 
matters were alluded to—the action taken by the Board to induce residents 
in their districts to obtain water from the Company, and the prospect of the 
Company’s undertaking being purchased by the Southampton Corporation. 
Concerning the first subject, the Directors, in their report, said that, follow. 
ing the practice of the Southampton Gas Company, they had offered toall 
new customers, up to the Ist of October next, to lay the connections free of 
charge from the main up to the boundary fence of their property. 

The Cuarrman (Mr. C. Crew), in proposing the adoption of the report, 
said—with regard to this subject—the Directors had merely followed the 
practice of the local Gas Company ; but they had resolved to do so for only 
a limited time. The great thing was, of course, to induce people to take 
the Company’s water. They would sooner give the public the pipes tha 
that they should not take the water, for their experience was that, ifit 
was once laid on, it was never turned off again. It had already resulted in 
extra business; and the cost, which would be comparatively trifling, would 
be capitalized. Speaking generally, he hoped the shareholders would 
think the progress of the Company was satisfactory ; and that its steady 
growth would ultimately lead them to a state of financial prosperity. 

Mr. Amos having seconded the motion, 

Mr. W. U. Trxney (the Manager of the Winchester Water and Gas Con- 
pany) questioned the power of the Directors to capitalize the expenditure 
in making the free connections. He urged that the consumers should pay 
a small percentage on the outlay; and said he looked forward to the 
Company ultimately being a 10 per cent. one. He asked whether the 
Auditor would allow the expenditure referred to to be capitalized. : 

The CHarrman said the Board had consulted the Auditor on the point. 
They did not propose to lay on services, but only connect to a certain 
point ; and Mr. Edmonds said the matter could only be met by placing 
the amount to a Suspense Capital Account. 

Mr. LasumoreE: There is a suspense account already existing ? 

The Cuarrman: Yes. , 

Mr. Lasumore asked if any result beneficial to the Company was likely 
to accrue from negotiations with the Southampton Corporation. : 

The Carman replied it would manifestly be to the interest of the 
Corporation to purchase the Company’s works, for two reasons—first, that 
they would acquire parliamentary powers over the districts surroundisg 
the borough, some of which must ultimately form part of it, and it woul 
be inconvenient for a Corporation to have such a Company as theirs at 
work within their jurisdiction ; and, secondly, that they would buy a go 
and growing concern that was already nearly paying interest upon 18 
capital, and would in the course of a few years no doubt pay so well that 
the works would in the end cost them nothing. 

Mr. Tinney: Do not let them have the works. : 

The Cuarrman :; That is as far as the Corporation are concerned ; but it 
is, of course, another thing for the Company to say whether they will sell. 
My own opinion is that we should certainly not sell unless we can gets 
very good profit indeed; but if we can do so I should not object. We 
have a good and a growing property; and, as Mr. Tinney, who has had 
some experience, says, it will become a 10 per cent. property. We shal 
certainly, therefore, not part with it except for a very good price. 








CURRENT SALES OF GAS PRODUCTS. 
LivERpPOoL, Aug. 9. 

nen ng of Ammonia.—The firmness last reported has been mail- 
tained this week, and a fair amount of business has been transacted. The 
market being very bare of supplies, prices may advance further as far 4 
parcels for near delivery are concerned. Buyers are also paying 4 little 
more attention to future delivery; and sales are reported, f.0.b. Leith, at 
£14 15s. The market closed firm. 


Mancuester, Aug. 9. 
The demand for sulphate of ammonia continues good, and sellers até 
inclined to be firm. The bulk of the business is reported at about 
£165 2s. 6d. per ton f.o.b. Hull. It appears to be quite probable that £16 
may shortly be touched. Anything over this is perhaps not to be antici 
pated very immediately. 
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NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EpinsurGu, Saturday. 

If Her Majesty the Queen, in visiting Edinburgh next month, takes a 
drive through the city “after dark,” she will perhaps observe that the 
lieges promenading the principal thoroughfares have lost the “ unearthly 
hee ” which they were made to assume during her last visit, three years 

0; that the deep and long-drawn shadows, in which a dynamitard might 
tak, have disappeared ; and that in such a noble thoroughfare as Princes 
Street—unexce led even by the Champs Elysées in Paris, the Unter den 
Linden of Berlin, or any other street in the world, it is said—a warm 
diffused light prevails, which may now be taken as a perfect example of 
street lighting with gas. Three years ago, carried away by the novelty, 
and the desire to show the visitors from all parts of Scotland for the great 
Volunteer Review by Her Majesty, how the “ Modern Athens” kept up to 
the “time of day,’ the Nene sey soe agreed upon an electric lighting 
experiment, urged thereto by the Convener of the Lighting and Cleansing 
Committee, who, by the way, seemed imbued with a wondrous desire for 
jllustrations in experimental science at the expense of the ratepayers. 
Had the whole truth been told about the business, a wealthy city like 
Edinburgh need not have grumbled at the cost of the experiment, any 
more than it would for an exhibition of fireworks, or some special illumina- 
tion. This exhibition of the so-called “light of the future” was to cost 
£500! But by thistime it must have cost aboutas many thousands. For 
his public service the convener was relegated to private life at the first 
election; the electric light disappeared from the Palace Esplanade, Princes 
Street, and the bridges; and the ‘‘ moral” of the my ee is to be 
drawn from the fact that the tall pillars from which the “ radiant moon- 
light beamed,” as the electrical enthusiast would say, have been utilized 
for an improved system of gas lighting in the city—of which more anon. 
I must here remark, however, that the cost of the electric lighting experi- 
ment is not yet done with ; the authorities, seemingly from very shame, 
spreading the items over a series of years. I have received a copy of the 

abstracts of the city accounts up to the 15th of May last; and there I 
find, under the head of “ Lighting,” the following paragraph, which may 
probably revive the sense of wrong in the minds of the ratepayers :— 
“ Expenses connected with electric lighting :—(1) In the local inquiry 
ordered by the Board of Trade and made here on May 28, 1883, on the 
application of the Brush Electric Light Company for a Provisional Order 
(hes to counsel and other professional men, £72 10s. 6d.; parliamentary 
solicitor, for business and outlay, £97 9s. 4d.), £16919s. 10d. (2) In the 
Town Council’s intended application for a Provisional Order for Electric 
Lighting, Session 1883 (parliamentary solicitor, for business and outlay, 
£71 10s. 6d.; advertising, £49 7s.), £120 17s. 6d. (3) Further expenses in 
connection with electric lighting at Holyrood in August, 1881, £15 17s. 3d. 
Total, £306 14s. 7d.” Well, good has come out of it all, for the 
Corporation have looked to the possibilities of gas lighting. It is an 
extremely moderate estimate to say that the use of the electric light 
for three months in as many streets cost the city £3000; and this last 
year, by the expenditure of an extra £1000 on gas, the general lighting of 
the whole city has been vastly improved. The experienced Inspector of 
Lighting in the city (Mr. Paterson), though not attempting to make the 
streets as light as in the daytime, or enable the nocturnal pedestrian to read 
the smallest print, is yet finding street corners and crossings for the 
utilization of these “ electric ” pillars, surmounted by a two, three, or four 
light lamp—some with Mr. Sugg’s Argands, and others with Mr. Bray’s 
reflectors. In Princes Street there is a public lamp, with crystal top, 
every 20 yards; a Bray lamp at the{corner of each crossing; and at the 
diverging lines of the principal traffic there are several grand lights— 
Argands—giving a never-failing illumination to the busy scene. These 
lights, which on the electric light début were first exhibited by the Gas 
Company at their offices in Waterloo Place, are still maintained, and form 
a fitting termination to a good mile of gas lighting, such as may be taken 
as one of the finest examples of the kind. The large lamps at most of the 
crossings are exceedingly useful for the busier traffic at these parts; but 
even in quiet localities, and at places where pedestrian traffic alone is 
allowed, the same system has been carried out, and is giving great 
satisfaction. When £1000 has done so much, what may not double 
the amount accomplish? and it is to be hoped that this will be 
done before the system of street lighting in the capital is considered 
sufficient. The total expenses applicable to the lighting department of 
the city for the year have been £13,430. This includes £3167 for lamp- 
lighters; £1183 to the Edinburgh Gaslight Company for fittting up new 
lamps, &e. ; £1509 for new furnishings; £1300 for new lamps erected in 
territory added to the burgh; and £6985 odd to the Company for gas sup- 
plied. In connection with the latter charge there is the following inte- 
resting note :—“ Of this amount, £6254 13s. 6d. is for ordinary street lamps, 
and £731 6s. is for large street lamps (Bray lamps, and lamps at intersec- 
tions of streets). The former are tree | at 17s. 7d. for single jets, and 
2s. 5d. for donble jets per 3926 hours ; and the latter at 3s. 5d. per 1000 
cubic feet of gas—both under deduction of 24 per cent.” In not a few of 
the towns in Scotland where gas is charged at double the price it is sold 
for in Edinburgh (which is equivalent to 7s. 4d. per 1000 cubic feet), 
improvement in street lighting is a serious consideration for the rate- 
payers, many of whom are themselves debarred from the costly service 
Which might, in many instances, be put within their reach by a change of 
policy on the part of the small but select companies composed of the élite 
of the place, prepared to pay the reserved price, while securing that the 
plebeian residents may not be illumined otherwise than by candles or 
paraffin. But in all the large towns better lighting should and could be 
carried out; and in this particular it is that I would direct general atten- 
tion to Edinburgh. 

The Gas Company in the small manufacturing town of Penicuik, in 
Midlothian, obtained a satisfactory report at the eighth general meeting 
held last Wednesday, when it was resolved to reduce the charge to con- 
Sumers from 5s.10d. to 5s. 5d. per 1000 cubic feet. The gross profits for 
the year ended the 30th of June last amounted to £1032 19s. The Directors 
Propose to pay a dividend of 84 per cent., free of income-tax, on the 
amount of the paid-up shares ; being the same rate of dividend as was paid 
last year. This will absorb £510, and the balance of £522 19s. will be 
carried forward, and remain subject to the decision of the shareholders. 
As in former years, the Directors have set aside the same sum (£237 8s. 4d.) 
for depreciation of the property. The illuminating power of the gas has 
averaged 28 candles during the year. 

The Aberdeen Corporation have this week had under consideration the 
teport by the Gas Manager, Mr. A. Smith, the gist of which appeared in 
the JourNax a fortnight ago. The Gas Committee reported their approval 
in regard to the proposed adoption of the Siemens system of regenerative 
furnaces for the Co ration Gas-Works; and Mr. Smith was instructed 
to prepare and submit plans and specifications for the work. The Com- 
mittee recommended to the Council that the proposed extension of the 
retort-house should be carried out in such a manner as to admit of the 
{troduction at any future time of the machinery indicated in the report 
Ma charging and drawing the retorts. It was pointed out by Bailie 

acdonald that the Committee had acted very cautiously in regard to these 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


| matters, and had allowed their friends in the South to experiment before 





taking action; thus benefiting from their experience. 

The cry for “more light” has reached as far north as Braemar; and the 
benighted condition of the Highlands in this respect may not be observed 
at the great gathering of the clans there next month, when the Queen, the 
Prince and Princess of Wales, the King of Sweden, and other notables, 
are expected to be present. The question of lighting up the village streets 
and thoroughfares with lamps was advanced a stage at a public meeting 
held in Castleton school last Monday evening. The meeting was a most 
enthusiastic one, and was presided over by Mr. A. Macgregor. The fund 
being raised for lighting purposes was announced at £16, with good 
prospects of its being augmented to the requisite amount by donations 
and subscriptions in the course of a few weeks. Metal pillars were 
approved of, and the position and number of the lamps were arranged. A 
Committee was appointed to have the necessary works executed with the 
least possible delay. 

The number of communities in Scotland just now afflicted with “ water 
in the head” are positively painful; and it is questionable whether the 
cholera plague would not be preferable. Certainly there would be some 
end to it—a result of which there seems little hope in the former vicissi- 
tudes. St. Andrews, Perth, Dundee, Aberdeen, North Berwick, Dumfries, 
are all exercised on the subject. A special meeting of the Police Commis- 
sioners of St. Andrews has been held this week for the purpose of con- 
sidering the estimates for the work in connection with the proposed new 
water supply; but before the business was commenced the Clerk read a 
note of suspension and interdict which had been raised, at the instance of 
the Provost and seven members of the Police Board, against those members 
of the Board who have forwarded the new water scheme. After a discus- 
sion, in which such polite phrases as “cantankerous individuals” and 
“cheeky person” were bandied about, the meeting, on a division, appointed 
a Committee to answer the note of suspension and interdict, and adjourned 
fora fortnight. Dr. Klein, who advised the Dumfries people not to use 
their water supply until after it had been boiled, is thought too scientific 
for practical purposes. The water is admittedly of a slightly yellow 
tinge. But the Water Commissioners say it is “ pleasant to the taste,” 
and further—the best of all tests, as they think—‘‘no epidemic of a 
serious character has arisen since its introduction ; and cholera, on its last 
visit, gave Dumfries a wide berth. 

Crieff, the fashionable summer resort, is to become a spa, competing 
with those on the Continent. Professor Dittmar, the eminent Water 
Analyst, reports the well water to be rich in such salts as the chlorides of 
sodium, potassium, calcium, and magnesium, bromide of magnesium, &c. 
—in all, 523 grains of saline matter in the Imperial gallon. The water is 
said to have a curative and invigorating eltect on the system. The 
ordinary water supply of the town was found the other day to be exceed- 
ingly scarce. After a search, the measuring chest at Loch Turret was 
found to have been plugged up by a practical joker, for whom the town 
now offers a reward. 

The turning on of the water from the reservoir at Dowhill into the 
burgh of Kinross by means of gravitation took place in presence of the 
Burgh Commissioners and a number friends last Thursday week. The 
works have been constructed, under the direction of Mr. Copland, C.E., of 
Glasgow, by a local contractor, at a cost of £3694. 

A deputation of the Newport Local Authority waited upon the Dundee 
Water Commissioners at theend of last week, and gave statistics toshow that 
they paida larger sum than was necessary for the cost of the supply. The 
Committee requested Mr. Watson, the Water Engineer, to report on the 
whole matter, before the next meeting. 

The Police Commissioners of Kelso have resolved to fight the riparian 
proprietors in the Court of Session over the alleged pollution of the 
Tweed with sewage from the town. This resolution was come to at an 
enthusiastic public meeting. 


(FROM OUR GLASGOW CORRESPONDENT.) 
. Guiascow, Saturday. 

The monthly meeting of the Dumfries Gas Commission was held last 
Thursday—Provost Crichton presiding—when a report from the Manager 
(Mr. J. Malam) was presented by the Gas Committee. In reference to an 
inquiry from the Police Commissioners of Maxwelltown as to the terms on 
which the Gas Commissioners would supply gas for the public lamps next 
season, he submitted a form of agreement which specified, among other 
terms, that the lamps were to be fitted by the consumers with governors, 
adjusted to consume the quantities of gas agreed upon; the quantities of 
gas consumed by the whole public lamps to be estimated at the average 
rate indicated by the metered lamps; and the price of gas to be 3s. 9d. per 
1000 cubic feet net. Mr. Malam went on to state in his report that last 
year the Maxwelltown gas was estimated by taking the average of three 
metered lamps, and that all the lamps were without governors, so that 
there were no means of maintaining a uniform consumption in all the 
lamps, owing to the difference in pressure at the different levels, &c.; but 
by placing governors on all the lamps, this difficulty would be overcome. 
He had every confidence that if the gas was supplied according to the 
before-mentioned conditions, the quantity consumed would be ascertained ; 
giving satisfaction alike to the consumers and to the sellers. With a view 
to the reduction of the unaccounted-for gas, he explained, as the result of 
inquiries and of his own observations, that in towns where the leakage was 
low it was the practice to make a thorough and systematic examination of 
all the meters. This was found to be beneficial and highly remunerative 
to the sellers of gas; and although they had renewed a great many meters 
in the town during the past four years, he would recommend the employ- 
ment of a qualified man, whose sole duty would be, in the first place, to 
examine and test meters. In speaking in support of the recommendations, 
the Provost remarked that from information received from other towns it 
was believed that an inspector of meters would do more than save his salary. 
The recommendations were, after some discussion, all agreed to. Another 
matter arose during the proceedings which was of considerable interest as 
involving a nice point in financial policy. It was an application from Mr. 
W. Scott, of Kingholm Mill, to the Gas Commissioners, to supply a new 
meter in his works in lieu of one that had become defective. The Com- 
mittee had considered the application, and had decided not to accede to 
the request; and in support of the Committee’s deliverance, the Provost 
stated that such a meter as was required would cost £33 10s., whereas the 
gas consumed in the place where it was needed did not yield a revenue of 
more than £38 or £39 per annum. There were rules for the guidance of 
the Commissioners ; and under these rules they could not grant the request. 
He further remarked that the large consumers obtained a reduction on the 
price of gas which they used equal to 2d. per 1000 cubic feet. 

At the usual monthly meeting of the Kilmarnock Town Council, which 
was likewise held on Thursday, the Gas-Works Committee presented their 
annual report, together with the balance-sheet for the year ending June 14, 
1884. The report stated that after payment of all charges, including 
£721 of extraordinary expenditure, and providing £659 5s. for sinking fund, 
there remained a profit of £724 18s. 13d. The gas sold during the past 


| year was 46,828,350 cubic feet; being an increase of 3,116,670 feet over the 
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amount sold in the preceding year. The value of gas sold in 1882-3 was 
£9106 12s.; and the price of gas for the last eight months of the year was 
8s. 114d. per 1000 cubic feet. The revenue from meter-rents was materially 
less than last year. This is explained by the reduction of the rate, which 
at the beginning of the season was reduced to one-half of the former charge. 
Arrangements were also made then in connection with the meter-rents, to 
make them all fall due at the first collectionin September. The reduction 
of meter-rents appears to have been the means of increasing the number 
of consumers, as 45 additional meters have been supplied, and a number of 
others changed for a larger size this season. The income from the chemical 
works shows £175 less profit than last year, and is accounted for by the 
heavy fall in the price of sulphate of ammonia; the price last year being 
£20, this year £13 per ton. The loss from this source would have been 
much greater had there not been a large increased make of sulphate of 
ammonia per ton of coal carbonized. The illuminating power of the gas 
last season averaged 27°6 candles. The gas unaccounted for in 1873 was 
163 per cent. Including the gas used in the works with the gas sold, in 
1882-3 the loss was 9°97 per cent., and for the past year 9°8 percent. The 
results of the last year are the most satisfactory since the works passed 
into the hands of theCorporation. In the year 1870-71, immediately before 
the change took place, the gas sold per ton of coal was only 7340 cubic feet ; 
in 1875 it was 7417 cubic feet; while last year shows 9223 cubic feet. This 
is 1883 cubic feet more than in the one, and 1806 cubic feet more than in 
the other of those years. At Whitsunday last £1525 of the debenture 
bonds were paid off, and £475 applied to the purchase of certain pro- 
perty—together, £2000. There has now been paid off a total of £7125, 
and the indebtedness of the works has been reduced from £44,950 in 1877, 
to £87,825 at the present time. Provost Sturrock, who presided at the 
meeting, was sure that the document would be satisfactory to the Council. 
In the discussion which followed, it was urged that the debt should be 
still further reduced, and by one or two speakers that the meter-rent 
should be entirely abolished ; while Treasurer Reyburn was of opinion 
that they ought to do more than lay aside annually a larger sum than 

between £600 and £700 for the sinking fund. One of the members said he 

had for a long time held very strongly that the debt on the gas-works was 
out of all proportion to the amount of plant, and that until their capital 
was reduced very considerably—especially in view of the electric light 
taking the place of gas to some extent—the concern would not be in a 
satisfactory condition. The Treasurer promised to embody the suggestion 
in a formal motion to be submitted to the Council at the next meeting. 

An announcement has been made to-day by the Directors of the Airdrie 
Gaslight Company to the effect that they have agreed to reduce the price 
of gas to 3s. 6d. per 1000 cubic feet; the reduction to take effect on and 
after the lst of October next. They have also agreed to reduce the price 
charged for gas supplied to the public lamps to 7s. per lamp per season. 

A general meeting of the shareholders of the Gatehouse Gaslight 
Company was held last Monday, when, on the recommendation of the 
Directors, it was agreed to declare adividend of 6s. per share. The Chair- 
man stated that the affairs of the Company were in a most satisfactory 
condition ; their plant being in good order, and the price of gas being kept 
down to a lower figure than is usual in towns of a similar size. 

More animation has been shown in the Glasgow pig iron warrant market 
this week, and the fluctuation in prices has been more than for some time 
past. Still, even though a large amount of business has been done, the 
price was lower at the close yesterday than in the early part of the week— 
41s. 54d. cash, as against 41s. 8d. at the close on the previous day. The 
state of trade generally remains unchanged, and the somewhat extensive 
buying during the week has again been largely speculative. 

The coal trade shows scarcely any alteration ; but in Lanarkshire the 
miners seem to be preparing to urge the desirability and the propriety of 
pressing a request for an advance of wages. 





Last Wednesday week, a much respected inhabitant of Preston—Mr. 
J. B. Carter—died, after a painful illness extending over several months. 
Mr. Carter, who was a native of the town, served an apprenticeship to a 
surveyor, but afterwards entered the service of the North Union Railway 
Company as clerk. In 1856 he applied for, and received the appointment 
as cashier in the oflice of the Preston Gas Company. He made good pro- 
gress, and was afterwards appointed Accountant—a position which he held 
up to his death. Mr. Carter was very steady and systematic in his work, 
and enjoyed the entire confidence of the Directors and officials of the Com- 
pany, by whom he was entrusted with very responsible work. 





DeatTH oF Mr, W. Dore.—We only last Saturday learned that Mr 
William Doré, for many years Manager of the Chepstow Gas-Works died 
suddenly on the 28th ult. The deceased gentleman, on retiring from }j 
sition at Chepstow, went to reside at Upwey, near Dorchester: an 
nere, though severed from his old connections, he continued to the last 
his interest in gas matters. 

Tue Gas QuEsTION IN Panis.—The Municipal Council of Paris, at their 
meeting on the 2nd inst., determined to appeal to the Council of State 
against the judgment given by the Prefectoral Council on the 4th ult in 
favour of the Paris Gas Company, on the question of the incompleteness 
of the documents relating to the working of the Company placed at the 
disposal of the experts in the recent investigation. It may be remembered, 
that the Municipality demanded that the proceedings should be declared 
null and void on this ground; but the Council of State refused to enter. 
tain the application. Should the present appeal be successful, the whole 
question will be reopened. 

‘Tue “Gas AcitTation” in Liverpoot.—At the monthly meeting of the 
Liverpool City Council last Wednesday (on the motion for the adoption of 
the proceedings of the Watch Committee), Mr. J. B. Smith asked whether 





the Committee had inquired into the complaints made with respect to gas 
consumption in the city. Mr. Hughes replied that an advertisement was 
inserted in the newspapers, asking the citizens to send particulars of com. 
— they might have to make; and he believed that up to the previous 

ay letters were received by the Committee. Sufficient time had now 
elapsed to justify the Committee in going into the question ; and by the 
next Council meeting he hoped they would be able to report the result of 
their deliberations. 

THE MANAGEMENT OF THE LEEDS Gas-Works.—The resolution recently 
come to by the Gas Committee of the Leeds Corporation, as to the manage. 
ment of the New Wortley Gas-Works, was submitted for confirmation at 
last Wednesday’s meeting of the Council. The Committee, in their 
minutes, expressed the opinion that it was necessary for the better 
management of the Leeds Gas-Works to have additional scientific super. 
vision ; and recommended that they should advertise for a Manager at the 
New Wortley works, who shall also act as Assistant-Engineer, at a salary 
of £250 per annum, with house, &c. Alderman Bower proposed, and 
Mr. Ward seconded, the adoption of the resolution. An amendment, pn. 
posed by Mr. Gilston, in favour of advertising for a Manager merely for 
the New Wortley works, at a salary of £150 per annum, was lost; and the 
original resolution was carried by 20 votes to 10. 

PROPOSED APPLICATION TO PARLIAMENT BY THE LincoLn Gas Company— 
At the close of the proceedings at the ordinary half-yearly meeting of the 
Lincoln Gaslight and Coke Company last Wednesday, the Chairman 
(Mr. G. Tuckwood) intimated that it would be necessary for the Company 
to get an Act of Parliament next year for more borrowing powers; and 
they proposed also, at the same time, to include in the Bill the usual 
sliding-scale clauses. The amount of capital still to be called up having 
been stated at £13,000, Mr. Dawber said he should propose that the Company 
did not apply for powers until this was expended. ‘They had been uusuc- 
cessful on a previous occasion when they applied before the whole capital 
was expended. Mr. Brook said they had liabilities which would absorp all 
that had yet to be called up; and Mr. Ward reminded Mr. Dawber that 
they could not get an Act of Parliament ina day. Unless they went next 
session, they could not go before 1886; and this would be two years from 
the present time. 

An “ IMPROVEMENT Br.” For Bury.—The Bury (Lancs.) Town Couneil 
have completed the revision of a Bill intended to be promoted in the 1885 
session of Parliament. Twice in succession such a Bill has been thrown 
out by the ratepayers—once at a small meeting in the Council Chamberin 
1882, and last year by a poll of the ratepayers under the Borough Funds 
Act. The Bill seeks to extend the borough, and toconstruct a railway to the 
gas-works, at a cost of about £20,000. ‘he former scheme, it is contended, 
will benefit the town to the extent of £600 a year; and the latter to over 
£1200 per annum, in addition to effecting a great saving in the wear and 
tear of the streets. But both these clauses have been this year rejected 
by a majority of the Council who last year and the year before passed 
them. ‘his change of view was mainly due tothe small attendance. The 
rest of the Bill has been adopted; and it includes, inter alia, power to 
borrow £100,000 for the improvement of the water-works, and to transform 
the floating debt and water-works annuities (amounting to about £750,000) 








into Corporation stock on the Manchester principle. 








GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Can be made on thei 





Thirty-two Medals at all 
the Great International Ex- 
hibitions have been awarded 
to GWYNNE & CO. for 
Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 
per hour, which are giving un- 
qualified satisfaction in work, 
and can be referred to. 






GWYNNE &C® 
PATENTEES 






























In use in all the Largest 
and most Modern Gas-Works 
in the World, and far surpass- 
ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 
durability, work performed, and economy of fuel. 

Many of the so-called ‘‘ Improvements” and “ New” 
Exhausters recently introduced by other makers are 
arrangements long since discarded by GWYNNE & CO. \ 
as inferior in design, durability, and efficiency. 











































GWYNNE & C0.'S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 











ESSEX ST WORKS 


LONDON w.c. Patent principle, to pass 


Gas without the slightest 
oscillation or variation i 
No other Maker 








GWYNNE & CO. are 
the largest Makers in the 
Cat oy = World of 
EXHAUSTERS AND ENGINES, 

GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c., &¢: 








Orders for Engines 
and Exhausters now in 
hand to pass about 
2,000,000 cubic feet 

per hour. 





Gwynne & Co.'s New Catalogué 
and Testimonials on Gas-exhausting 
and other Machinery on application 
at the abore Address. 
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OXIDE OF IRON. : 
HE Gas Purification and Chemical 
T Company, Limited, advise their friends that their 
resentatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq. and Captain Beamish. These properties extend 
over an area of more than ,000 acres, the royalties 
peing held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
jate profits between them and the consumer. 
Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, LONDON, E.c, 


only rep 


Joun Wm. O’NeErt1, 
Managing Director. — 


NDREW STEPHENSON begs to call 

attention to the above annou t, and requests 
that all communications intended for him be addressed 
to the Head Office. 





117 ANTED, by the Advertisers— 
C. T. Laws and Sons, Retort Setters, 19, Ferrier 
$treet, York Road, Wandsworth—either piecework or 


by the day. Many years at the Chartered Gas-Works, 
Westminster. Uniform heats guaranteed. One trial 
solicited. - — 


WANten, by an Assistant in a large 
Gas-Works, an appointment as ENGINEER 
and MANAGER, or ASSISTANT ENGINEER. Has 
had great experience in the erection of Works with 
modern apparatus. Fourteen years’ experience in 
every department at home and abroad. Age 31. 
Married. : 

Address No. 1074, care of Mr. King, 11, Bolt Court, 
Freet STREET, E.C. 


WANTED, by a Gas Engineer in the 
prime of life, an appointment as ENGINEER 
and MANAGER of Gas-Works. Good Carbonizer and 
correct Accountant. Highest recommendations and 
references. 

Address No. 1065, care of Mr. King, 11, Bolt Court, 
Frret STREET, E.C. 


T0 GAS ENGINEERS, FITTERS, AND OTHERS. 
HE Advertiser, who has had eighteen 
years’ experience (in London) in the Office and 
Stores, and also had the Management of Workmen (in 
and out door), seeks a similar engagement. 
Address Gas, 26, Moorgate Street, Lonpon. 


pRacticaL Gas Engineer and Manager, 
$5, with experience, wants an appointment, home 
or abroad. 

Address No. 1076, care of Mr. King, 11, Bolt Court, 
Firet STREET, E.C, 

10 GASFITTERS AND METER REPAIRERS. 
ws TED, immediately, a Single Man 

who is well up in both Iron and Compo Fitting, 

andin Wet Meter Repairing. He must be healthy and 
of temperate habits. The engagement will be for three 
yearsas WORKING FOREMAN of the Fitting Depart- 
ment in the Gas-Works of St. John’s, Porto Rico. 
Wages £10 per month, and free lodgings on the Works. 
One speaking Spanish preferred. 

Apply, by letter, to No. 1077, care of Mr. King, 11, Bolt 
Court, FLeET STREET, E.C. 


ANTED, an Assistant Gas Engineer, 
from 26 to 36 years of age, as SUPERIN- 
TENDENT, to take entire charge (under a General 
Engineer and Manager) of the Works of a Company in 
South Australia, where the make of gas is 120 millions 
perannum ;must be qualified in every respect, and have 
had sole charge of similar works in England. Salary 
£350 per annum, with house, fuel, and light. Passage 
per steamer paid. 
Apply, in writing, stating experience, qualifications, 
and enclosing testimonials, to J. C. Lanyon, 27, Gresham 
House, Old Broad Street, Lonpon, E.C. 


BOROUGH OF BATLEY. 
TO GAS ENGINEERS AND MANAGERS. 


ANTED, by the Batley Corporation, a 

_, thoroughly experienced and competent GAS 

MANAGER. Must be acquainted with the Manufacture 
of Sulphate of Ammonia. Salary £200 per annum. 

Applications, accompanied by recent testimonials as 

to character and experience, and stating age, must be 

sent not later than Saturday, the 16th inst., endorsed 

“Gas Manager,” to me, the undersigned, from whom 
any further information required may be obtained. 

Canvassing the Members of the Corporation strictly 
Prohibited, and will be treated as a disqualification. 

By order, 
J. A. Deane, Town Clerk. 








_ Batley, Aug. 7, 1884. 


TONBRIDGE GAS COMPANY. : 
ws NTED, an experienced Working 


s MANAGER, to take entire charge of the Com- 
Pany’s Works. Salary £100 per annum, with residence, 
good garden, &c. 

Applications, in Candidate’s own handwriting, to 
€ sent to me on or before Saturday, the 16th inst. 
References required. 
By order, 
. JosePH SNELLING, Secretary. 
83, High Street, Tonbridge, Aug. 4, 1884. 


CLERK OR BOOK-KEEPER WANTED. 
HE Kingston-upon-Hull Gaslight Com- 
wh pany require the services of a competent CLERK, 
° must understand Book-keeping by Double Entry, 
© a good Penman, and quick at Accounts. One who 
&s been used to Gas Office work preferred. 
abiandidates must state age, where last employed, be 
le to give good references, and security for the due 
Performance of the duties required, 
Salary £120 per annum. 
cir?Plications in own handwriting, addressed to the 
Aue nan of the Company, to be sent in not later than 
Aug. 20, next. 
Gas Offices, Hull, July 31, 1884, 








ANTED, for a Gas-Works, two steady 
Men as STOKERS. Wages 28s. per week. 
Permanent situation. None but men who fully under- 
stand the work need apply. 
having a knowledge of Engine and Exhauster. 
Apply to Frep RussELL, Gas-Works, Mountain Ash, 
SoutH WALEs. 


ERR WM. BACKER, Director of the 
Gas-Works at Budweis (Austria), desires to make 
arrangements with a London Gas Engineer as REPRE- 
SENTATIVE for his Patent GAS GENERATOR 
FURNACE. 
Correspondence in German language required. 
Drawings and sketches to be seen in the Austrian 
Section of the International Exhibition, Egyptian 
Court, Crystal Palace, Sydenham. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLEET Street, E.C. 


ANTED, a Second-hand Cast-Iron 

Circular Tank, in good condition, to hold from 

100,000 to 150,000 gallons. Also Cast-Iron PLATES to 

make an oblong Tank, about 60 ft. by 6ft. by 8 ft. deep. 

Address CHEmicaAL Works, Queen’s Ferry, FLint- 
SHIRE. 


F OR SALE, Cheap—An Annular 
CONDENSER, four legs, 21 ft. 6 in. long each ; 
outside diameter 3 ft., inside 2 ft. 
Also One Station Governor, with 12-in. Connections, 


” ” in. ” 


, ” 7-in. ” 
Apply’ to W. L. Rosinson, Manager, Gas-Works, 
CovENTRY. 


Wwooon's COMPOS. Red, Green, Brown, 

YELLOW, or BLACK. Samples free. For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 
Gas-Meters, Waggons, Machinery, &c. They hide Tar 
and VarnisH thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
20s. to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes:—‘‘ Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c.; and I estimate them very highly asa great 
labour-saving agent.: Another valuable item is that 
you do not represent them beyond their capacity.” 

E. Woop, Talbot Works, Hatcham Road, Lonpon. 











MILLOM LOCAL BOARD. 
HE Gas and Water Committee invite 
TENDERS for the supply of 500 tons of GAS 
COAL, at such times and in such quantities as may be 
required during a period of Twelve months from the 
2nd of September next. 

The Coal offered must be of best quality, and as free 
as possible from bats, pyrites, and dross. 

Parties tendering must give full partieulars of the 
Coal and the Colliery from which they propose to 
supply, including an epitome of the working analysis, 
and state the price per ton delivered carriage paid at 
Millom Station. 

Sealed tenders, addressed to the Chairman of the 
Gas and Water Committee, and endorsed “ Tender 
for Coal,” to be sent in not later than Saturday, the 
28rd inst. 

W. T. Lawrence, Clerk. 

Millom, Aug. 8, 1884. 


HE Local Board for the District of 
Bishop Stortford are prepared to receive 
TENDERS for LIGHTING the PUBLIC STREETS 
at present lighted of the District of Bishop Stortford, 
for One year, from the 16th day of August inst. 
Tenders are to be delivered to me, the undersigned, 
not later than Thursday, the 21st day of August inst. 
By order of the Board, 
W. P. Starter, Clerk. 
North Street, Bishop Stortford, 
Aug. 1, 1884. 


CITY OF HEREFORD. 


CONTRACT FOR GAS COAL. 

HE Gas Management Committee of the 

Hereford Corporation hereby invite TENDERS 

for the supply of best GAS COALS for One, Two, or 

Three years (stating the rate for each term separately), 

from the Ist of October next. The quantity required 
will be from 5000 to 6000 tons per year. 

Parties tendering to quote price put into the Corpora- 
tion waggons at the pit. 

Tenders, properly endorsed, and addressed “ Chair- 
man, Gas Management Committee,” are to be delivered 
at the Mansion House, Hereford, by Saturday, Aug. 30. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

Full particulars and form of tender can be obtained 
of the Gas Manager, Mr. W. Parlby. 

By order, 
Tuomas Sairu, A.C.A., 
Clerk to the Committee. 
Mansion House, Hereford, Aug. 5, 1884. 











TO IRONFOUNDERS, &e, 

THE Corporation of Birkenhead are pre- 

pared to receive TENDERS for the construction 

and erection of a TELESCOPIC GASHOLDER, 160 ft. 

diameter and 30 ft. deep, in Two Lifts, with the requisite 

Columns, Girders, Guide Framing, Inlet and Outlet 
Pipes, Valves, &c. 

Plans may be seen, and copy of specification ob- 
tained, on deposit of one guinea, at the Office of 
Mr. T. O. Paterson, C.E., Engineer, Gas-Works, Thomas 
Street. 

Tenders, sealed, and endorsed “‘ Gasholder,” to be sent 
in to me not later than Five o’clock p.m. on Friday, 
the 22nd of August, 1884. 

The Corporation do not bind themselves to accept 
the lowest or any tender. 

By order, 
ALFRED GiLL, Town Clerk, 
Municipal Offices, Birkenhead, Aug. 5, 1884. 


Preference given to those | 





BROMLEY GAS CONSUMERS’ COMPANY. 


N°? TICE is hereby given that the 
| ORDINARY HALF-YEARLY GENERAL 
MEETING of this Company will be held at the Bell 
Hotel, Bromley, Kent, on Thursday, the 28th day of 
August inst., at Six o’clock precisely, to receive the 
Report of the Directors, the Balance-Sheet confirmed 
by the Auditors, to declare a Dividend, and for General 
Business. 
The Transfer Books will be closed on the 14th day 
of August until after the Meeting. 
By order of the Board, 
GrorGE H,. Osporn, 
Secretary and Manager. 
Offices at the Works, Bromley, Kent, 
Aug. 7, 1884. 
MITCHAM AND WIMBLEDON DISTRICT 
GASLIGHT COMPANY. 
(INCORPORATED BY ACT OF PARLIAMENT, 1867.) 


NOTICE is hereby given that the Thirty- 

FIFTH ORDINARY HALF-YEARLY 
GENERAL MEETING of the Shareholders of this 
Company will be held in the Board Room at the Works, 
Mitcham, in the County of Surrey, on Tuesday, the 
26th day of August, 1884, at Three o’clock in the After- 
noon precisely, to receive the Report of the Directors 
and a Statement of the Accounts for the Half Year 
ended the 30th of June, 1884, to declare a Dividend, and 
for General Business. 

The Transfer Books will be closed on the 12th day 
of August until after the Meeting. 

By order, 
BENJAMIN GREEN, 
Secretary and Manager. 
Board Room, Mitcham, Surrey, Aug. 5, 1884. 


ELLAND-CUM-GREETLAND GAS COMPANY. 
TO CHEMICAL MANUFACTURERS, 


ENDERS are invited for all the Tar 
(about 250 tons) and AMMONIACAL LIQUOR 
(about 800 tons) produced on the Works of this Com- 
pany for One, Two, or Three years. 
Sealed tenders, properly endorsed, to be sent in up to 
Thursday, Aug. 21, 1884. 
W. A. WALKER, 
Secretary and Manager. 
Gas-Works, Elland, July 30, 1884. 
FARNWORTH AND KEARSLEY GAS COMPANY. 
HE Directors of the Farnworth and 
Kearsley Gas Company are prepared to receive 
TENDERS for the surplus TAR and AMMONIACAL 
LIQUOR produced at their Works, together or sepa- 
rately, for the term of One, Two, or Three years. 
Sealed tenders to be addressed to the Chairman, 
James Warburton, Esq., to be delivered on or before 
Saturday, Aug. 23, 1884. 
Forms of tender, and any further information re- 
quired, may be obtained from the undersigned. 
T. L. SHEerPaRD, Manager. 
Gas Offices, Farnworth, near Bolton, 
Aug. 8, 1884. 


RHYL GAS COMPANY. 


TAR AND AMMONIACAL LIQUOR. 
ENDERS are invited for the Tar and 
AMMONIACAL LIQUOR to be produced at the 
Rhy! Gas-Works, from about 2000 tons of Coal, during 
the year ending Oct. 15, 1885. 

Particulars may be obtained from the Engineer, 
Mr. F. J. Collingwood, Rhyl. 

Tenders, sealed and endorsed, and addressed to the 
Chairman, to be delivered on or before the 3rd of 
September next. 

The Directors do not bind themselves to accept any 
tender. 


TO TAR DISTILLERS AND OTHERS. 
HE Directors of the Newark Gas Com- 


pany are prepared to receive TENDERS for the 
purchase of the AMMONIACAL LIQUOR produced at 
their Works for One year, from the lst of September 
next. 

Payments to be made in cash, monthly, 

Further particulars can be obtained on application 
to the Secretary, at the Company’s Office, to whom 
sealed tenders are to be sent before the 19th inst. 

The Directors do not bind themselves to accept the 
highest or any tender. 

By order, 
C, C, Foorrirt, Secretary. 

Gas Company’s Offices, Newark, Aug. 9, 1884. 


tHE Walthamstow Local Board invite 

TENDERS for the PUBLIC LIGHTING of their 
district for Twelve months, from the 29th of September, 
1884, by Oil or otherwise. 

Specification may be seen, and forms of tender ob- 
tained, at the Office of the Surveyor to the Board, 
Town Hall, Walthamstow. 

Tenders to be sent in to the undersigned, at the Town 
Hall, Walthamstow, endorsed ‘‘ Tender for Lighting,” 
not later than Thursday, the 2lst day of August, 1884. 

The Board do not bind themselves to accept the 
lowest or any tender. 

By order, 
GILBERT HovGHTon, 
Clerk to the Board. 
Town Hall, Walthamstow, Aug. 1, 1884. 


HE Walthamstow Local Board invite 

TENDERS for the supply of 300 Iron LAMP 

COLUMNS, CRADLES, and LANTERNS, delivered 
free at Hoe Street Station. 

The specification may be seen, and forms of tender 
obtained, at the Office of the Surveyor to the Board, at 
the Town Hall, Walthamstow. 

Tenders to be sent in to the undersigned, at the 
Town Hall, Walthamstow, not later than Thursday, the 
2ist day of August, 1884, endorsed “ Tender for Lamp 
Columns,” &c. 

The Board do not bind themselves to accept the 
lowest or any tender. 

By order, 
GILBERT HovoHron, 
Clerk to the Board, 
Town Hall, Walthamstow, Aug. 1, 1884, 
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N connection with the Seventh Congress HE Directors of the Knighton Gas 
I of the Sanitary Institute of Great eee ee | T Company are prepared to receive TENDERS for | G A S B I J R N E RS 


Special Silver Medals are offered by the Exeter Gas a Twelve months’ supply of COAL—about 350 tons— 
Company :— from the Ist of September next, to be delivered at | 
1. For the best Gas Stove or Gas Apparatus for Knighton Station, L. and N. W. R., carriage paid, in | OLD AND NEW. 
Cooking purposes for Families, including a | such quantities and at such times as may be required. 





° ‘ 
sufficient supply of Hot Water. Tenders to be sent in on or before Friday, Aug. 15, | st) a . 
2. For the best Gas Cooking Stove for an Artisan’s | and to be marked “ Tender for Coal.” a Pistorical and Rescriptibe Creatise 
Family, of from four to eight persons. W. A. Couns, Secretary. | ON THE 
8. a7 the best and most economical Open Gas | _ Knighton, Aug. 7, 1884. | PROGRESS OF INVENTION IN GAS LIGHTING, 
ire. 
PR gene geste ant Some of ee. a” } TENDERS FOR GASHOLDER. EMBRACING AN ACCOUNT 
ce, can be obtained a e ces 0} e Institute | 
T4da, Margaret Street, REGENT STREET, Ww. | gene She Eresten Gas = | vactllcensed 
to ~~ | erection of a TELESCOPIC GASHOLDER, about) THEORY OF LUMINOUS COMBUSTioy 
On Friday next will be ready, Price 7s. 6d., | 150 ft. diameter. BY , 
Sealed tenders, endorsed “Tender for Gasholder,” —_ 
A TR EATI SE | and addressed to the Chairman of the Company, must | “OWEN MERRIMAN. 
ON THE |be delivered on or before Wednesday, the 10th of | —— int 


PU RIFICATION OF COAL CAS et tien may be seen at the Office of | Rgrtees fom Be ones ae Ses Keng, 


| the undersigned on after the 14th inst. 
Lonpon: 








ABD THE HENRY GREEN, Engineer. | 

ADVANTAGES Gas Office, Preston, Aug. 8, 1884. | WALTER KING, 11, Bout Court, FLEET Streetz, E¢. 

OF —e 
COOPER’S COAL-LIMING PROCESS. ESTABLISHED 1835. 
BY LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 
R. P. SPICE, M.Inst.C.E. BROTHERS S & MASON, 
gg eng ORLANDO BROTHERS, 
Contents: Chapter I., Modern History. Chapter IL, MANUFACTURERS OF ORLANDO BROTHERS’ 





Cooper's Coal- -Liming Process. Chapter III., yal my 
Gas. Chapter IV., Fallacies Exposed. Chapter V., T FI R E- LAY G AS R ET 0 R T$. 
Concluding Remarks. Appendix. 

Published by SS —— EE, 


E. & F, N. SPON, Lonpon anp New York. SSS 

Copies may be had of z 
WALTER KING, 

At the Office of the Journnan or Gas LicHTING, Xc., | a 

11, Bort Court, FLEET Street, Lonpoy, E.C. | Tiles for Segment Ovens and every description of Fire-Clay Goods. 


G. WALLER & C0.'S exrenr GAS EXHAUSTER 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 
Already in use and on order for 40 different Works, equal to 1,760,000 
Cubic Feet per Hour. 


SPECIAL. ADVANTAGES. 
1. It will deliver fully one-third more per revolution than the Beale Exhauster 
2. It has not any Segments or Rings to cause friction. 
8. The Cylinder being a circle, and the blades radial from the centre, itm 
be driven safely at a higher speed than any other Exhauster. 
4. No heavy F ly-wheel needed, and one-third less power required for same work. 
5. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connee- 
tions, and using less power. 


















OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHNIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 

Wetted surface consists of Tubes open at ents 
and side, combined with Dises. The Gas passes 
through and over these Tubes into the hollow 
shaft, and thence outwards alternately the whole 
length of the Washer. 














SPECIAL ADVANTAGES : 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 
IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 
SMALL POWER TO WORK IT. 
al 7 : ALL THE INTERIOR CAN BE REMOVED 
i ! = WITHOUT DISTURBING THE CASING. 


ECONOMY IN COST. DURABILITY. 





SMALL SPACE. BEST RESULTS. 


PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phenix Engineering Works, 24, Holland Street, Southwark, London, S.E: 





mus 
inst 
Pres 
min 
Ady 
on § 


Tatu: 
cost 
addi 


per } 
orde 


TE 


TH 
THE 
Sout 
meet 
part 
favo 
divi 


whie 









884, 


_— 


RS 


tise 


ATING, 


TION, 


ING, 


ET, E.C, 


rs, 


Ah, 


hout 


000 


auster, 
) it can 
e work. 


to pass 
yonnec- 


+ ends 
passes 
hollow 
whole 


FACE 


ING 


)VED 
NG. 


[TY. 


EN. 


Aug. 19, 1884-] THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 325 





CONTENTS. 


Eprtoria NotEs—Gas, Lighting, &c.:— PaGE 
The South Metropolitan Gas Company’s Accounts . ° 825 
Mr. Valon on Regenerative Gas-Furnaces . . . 
The Supply of Gas in Outlying Districts. . .. . 
The Price of Gas at a 620 6 wo « 
Cheap Gas for Cooking and Heating . ° ° 

Water and Sanitary Affairs :— 


: — 
a a 


Water Affairs in the Past Session. . . ». »« « 5» «© «© © «© « « « SQ 
The Existing Dearth of Water—The Water Companies and the Supply 
fromthe Thames. . . oe « « 827 


The Quality of the Metropolitan Water Supply Last Month . . . . . 3828 
EssaYs, COMMENTARIES, AND REVIEWS :— 

Gas and Water Companies in the Money Market. . . . . « « “« « 828 

The Health Exhibition—Sanitary and Insanitary Houses... . . « 328 

Calcium Hydrosulphides. . . « «© «© © © © © © © © © 6 6 ew OD 
NoTEs:— 


The Determination of AmmoniainGas Liquor . ....+ +6 + 331 
ASimple Form of Pyrometer . . . .. «6 « « ° ee . 831 
The Conversion of Hard into Soft Castings. . . .. +++ . 831 
The Generation of Hydrogen ..... +s -— cso 
The Liquefaction of Air. . . . «© « s «© «© © «© «© © © «© «© © BBl 
The Combustion of Gaseous Mixtures . . ee ae ee ee 


ComMUNICATED ARTICLES:— 
Strains on Large Purifiers. By F.8.Cripps . . . . . + + «6 « « 881 
Sunday Labour in Gas-Works. By N. H. Humphrys, F.C.S.. . . . . 333 
TecunicaL RECORD:— 
North British Association of Gas Managers—Annual Meeting in Glasgow— 
Mr: A. M‘Pherson on “ Difficulties Experienced in Purification”. . . 884 
Mr. R. M. Sutherland on“ WaterGas” . . . . +. . « «© «© «© « 
Mr. R. B. Main on “ Some Popular Delusions regarding Bunsen Burners” 338 
Mr. A. Smith on “ Sunday Labour inGas-Works”. . . .. . . « 839 
CoRRESPONDENCE :— 
Mr. Valon on Gaseous Firing . . . « « «© © «© © oe © © «© « « 840 
GesCookimg Gtowes « «© «© © se see eo ec eee ee eo oe ow 8 BE 
Gas-Works Employés and Cholera. . . « »« « «© «© «© «© « « -« « Sf 
REGISTER OF PATENTS :— 
Centre-Valves—Dempster, R.,jum. «© . « »« © © «© © «© «© «© « « S4l 
Pipes and Pipe-Joints—Jackson,F. . . . « 6 «© «© «© «© «© « « « S4l 
Patent Notices. . + + 5 «6 «© © © «© © © © © © © «© «© 6 of Bl 
PARLIAMENTARY INTELLIGENCE :— 
Progress of Private Bills (Session 1884) relating to Gas, Water,&c.. . . 342 
MiscELLANEOUS NEws:— 
The Woolwich Local Board and the Proposed Gas Companies’ Amal- 
gamation . 2 es 82 6 e » «ee 


Meeting of the Brentford Gas Company : i . eo ae a ee eC 
Proposed Acquisition’ of the Ashton-under-Lyne Gas-Works by the 
Corporation ; 8 eo, oe oe Oo OO 


Bradford Corporation Gas Supply. . . . .« « « « « «© «© «© «© « SM 
Mansfield Improvement Commissioners’Gas Supply .... +. . . S44 
Southport CorporationGas Supply .... . + +6 « «© «© s «© « 
The Leeds Corporation and the Supply of Gas and Water in the Ont- 
2 a. 6 « & 6 ue «2. & «© .0¢ ¢ 6 * «¢ 6 « fe 
The Hartlepool Gas and Water Company . ....+ +e «#-« 
Mr. R. P. Spice on the Manufacture of Gas,&c. . . . «© «s+ « « 
Some Notes from.Amerion . . .-+ © © © © © © © @ « 
The Coming Meeting of the American Gaslight Association . ... . 
The Society of Arts Conference on Water Supply at the International 
Health Exhibition— 
Mr. J. Quick, jun., on the Distribution of Water . . . . + « « « SAT 
Mr. W. Anderson on the Purification of Water ona Large Scale. . . 348 
Metropolis Water Supply—Registrar-General’s Return for July. . . . 
Bradford Corporation Water Supply. . . ... . + « © «© «© w© « 
Stockton and Middlesbrough Corporations’ Water Supply—Commence- 
ment of the Hury Reservoir . se 48 oo weve os o OS 


© 
& 


Hinckley Local Board Water Supply. . . i. + © s «6 6.6. wee 
The Water Supply of Liversedge . . . 1. 2 © © © © © © © «© © 850 
CE . 6 « 6 6 ¢ &.9. 6 * 6 oe © 6 ee -e ae 
Current Sales of Gas Products. . . . . « « © «© © « «© © « « SL 
The Water Supply of Seaford, 850—The Supply of Gas to Harrogate, 851— 


Masonic, 351—Gas Consumers’ Complaints at Warrington, 351—The Wenham 
Patent Gas-Lamp Company, Limited, 852—The Lower Thames Valley Sewage, 
352—Burnley Corporation Gas Supply, 352—The Water Supply of Heywood, 
352—The Progress of the New Water-Works for Liverpool, 352—Projected 
Exhibition of Gas and Electric Lighting Appliances in Brussels, 352—Opening 
of a New Reservior for the Lutcn Water Company, 352—The Water Supply 
of Handsworth Woodhouse, 852 —Exhibition of Gas Appliances at Malton, 352. 








TO ADVERTISERS. 


ADVERTISEMENTS for the next number of the JOURNAL 
must be received by Monday, 12 o'clock noon, to ensure 
insertion ; but, as the Advertisement Sheet of the Journat is sent to 
Press the first thing on Monday Morning, Advertisers will please bear in 
mind that Orders for Alterations in or Stoppages of PERMANENT 
Advertisements should be received Not Later than Two o'clock 
on SATURDAYS. 

Undisplayed Advertisements—Situations Vacant or Wanted; Appa- 
ratus Wanted or for Sale; Contracts; Tenders; Public Notices, &c.— 


cost 3s, for the first six lines (about 42 words) or less ; and 6d. for each 
additional line. 


The charge for Trade Advertisements is at the rate of Five Guineas 
Per page, with discounts varying according to the number of insertions 
ordered; for particulars of which, apply to the PusisuER. 


THE JOURNAL OF GAS LIGHTING, 
WATER SUPPLY, & SANITARY IMPROVEMENT. 


TUESDAY, AUGUST 19, 1884, 


THE SOUTH METROPOLITAN GAS COMPANY’S ACCOUNTS. 


Tar half-yearly report and statement of accounts of the 
South Metropolitan Gas Company have been issued; the 
meeting being called for to-morrow. The most important 
part of the report is the recommendation of the Directors in 
favour of an increased dividend ; thus raising the average 
vidend on the Company’s stock to 124 per cent. per annum, 
Which will be apportioned among the various classes of stock 
~ the manner provided by the Scheme of Amalgamation, 
880. This, it may be noticed, is the full dividend allowed 
under the sliding scale for the price at which the Company 
até now selling.gas. Considering the present circumstances 





of the undertaking—with a recently reduced selling price for 
gas, a disturbed market for residuals, large extensions in 
progress, and an amalgamation on hand which is certain to 
entail a loss of revenue for a time—it must be conceded that 
the Directors have displayed some of their historic boldness 
in declaring for a higher dividend at this particular time. 
Perhaps their hand has been forced in this matter by the 
recent action of the Chartered in placing their dividend in 
line ; and the South Metropolitan Board are merely showing 
once more that they can pay a higher dividend as well as 
sell gas cheaper than their left-handed partners in the South 
of London. Mr. Shand and his colleagues possibly deem 
their reputation to be at stake in this respect ; but there is a 
good deal to be said on the other side. Notwithstanding the 
existence. of reasons against this determination to divide 
the last penny of profit—* with the exception of a small sum 
“of £62 10s.,”’ as the-report somewhat enigmatically states— 
it cannot be denied that the undertaking is perfectly well 
able to bear it, having regard to the general appearance of 
the accounts. 

The revenue account shows, in the first place, that the 
amount received for gas is only an insignificant sum short of 
that entered in the corresponding statement last year, not- 
withstanding the fact that there has been a reduction of 2d. 
per thousand cubic feet, or one-seventeenth of the selling 
price for the period referred to. Meter-rental, with which is 
now entered the rental of stoves on hire, shows a steady and 
satisfactory rise. Residuals are £6508 more, although 
ammoniacal liquor has dropped by £6035 ; the difference in 
the total being made up almost wholly by coke, which is 
£11,418 better. Can this improvement be ascribed to the 
efforts.made by the Company to extend their household trade 
in broken coke? If so, it is a very promising sign. The 
cost of manufacture has materially increased, and so has that 
of distribution ; the total addition under these heads being 
£10,224. Of the items composing this total, coals are 
actually less by £1641, although 8047 tons additional were 
carbonized. This reduction is recognized in the report, and 
ascribed to the lowness of freights. The dulness in the 
shipping trade has therefore turned to the advantage of the 
gas interest—a fresh illustration of the truth of the saying 
that ‘it is an ill wind that blows nobody any good.” Puri- 
fication and some other charges are lower; but the reason 
for the increased total is to be found in the greater cost of 
repairs and maintenance under all heads. Management costs 
less, and the increases and diminutions under the other 
entries are not sufficiently important to require detailed com- 
ment. The gross result of the half year’s operations is a 
profit balance of £125,996, as compared with £127,076 for 
the corresponding period-of last year, and £134,755 for the 
half year immediately preceding, in which the last reduction 
of price did not take effect. 

The capital account shows the addition of £50,000 to the 
amount of 5 per cent. debenture stock, of which the report 
states the nominal amount of £100,000 was subscribed for 
in February, at an average price of more than £124 10s. per 
cent. There is a large margin of this stock yet to be issued, 
to make up the proportion to one-third part of the total 
share capital, as authorized by the Act of 1882. Thus the 
Company's facilities for obtaining cheap capital as required 
are exceptionally good, and will last them, in the ordinary 
way, for very many years yet to come. The Directors allude 
to the appearance of a new entry on the debit side of the 
insurance fund account; where, for the first time, a claim 
has occurred, though only for £403, in respect of a cargo of 
coal lost at sea. We have already mentioned the increase of 
coals carbonized; but it is satisfactory. to be able to note a 
diminution of the weight of cannel from 4377 tons, to which 
it suddenly jumped up twelve months ago, to the moderate 
total of 2671 tons. This economy is probably due to the 
abandonment, at two of the Company's stations, of the 
unfortunate experiment of mixing damp lime with the coal 
before carbonization. In respect of gas consumption, the 
accounts are exceptionally satisfactory ; showing an increase 
of 6°76 per cent. for the year. Some of this is undoubtedly 
due to the extension of the system of letting cooking-stoves 
on hire, which is pursued by the Company in the most 
liberal spirit ; rendering the adoption of a gas-stove by any 
consumer an exceedingly cheap and easy operation. The 
consequence of this policy is, we believe, a demand for stoves 
throughout the.Company’s district with which it is difficult, 
for practical reasons, to keep pace. It is very gratifying on 
this, probably the last occasion when direct comparison of 
the accounts of the Company can be made for a year, without 
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having to allow for the disturbing influence of further amal- 
.gamation, to find that in the South Metropolitan district as 
it now exists there is such a striking capacity for progress in 
gas utilization. With regard to this probable amalgamation, 
which has repeatedly been mentioned in these columns, the 
report merely says that no serious opposition has been raised, 
and the Directors therefore anticipate that the sanction of 
the Board of Trade to the Scheme may shortly be expected. 


MR. VALON ON REGENERATIVE GAS-FURNACES. 
Tue discussion of Mr. Valon’s theory of the working of re- 
cuperative gas-furnaces, with special reference to those used 
for heating gas-retorts, is now fairly under way; and Mr. J. 
P. Leather’s letter, which will be found in another column, 
is a temperate and rational argument on the other side. The 
slight uncertainty as to Mr. Valon’s meaning that prevailed 
during and shortly after the debate upon his paper at the 
last meeting of The Gas Institute has now been removed by 
his recent communication in our columns; and the points of 
his new theory stand fully revealed. Briefly stated, these are 
as follows :—Air is incapable of taking up heat from exteriorly. 
heated channels through which it passes at atmospheric 
pressure, or under the traction of ordinary chimney draught. 
Secondly, if air can be so heated, there is not enough heat in 
the waste gases from an ordinary retort gas-furnace to raise 
the bulk of air required for secondary combustion to the 
hitherto assumed ayerage— say, 1000° Fahr. We have 
stated these conclusions of Mr. Valon’s in their order of 
importance, and not as he has done; because it stands to 
reason that the proof of the first renders consideration of the 
second unnecessary. In mentioning this matter now, we do 
not propose to express an opinion for or against Mr. Valon’s 
-ontentions ; but merely to point out that they have not 
been disproved by anything that has yet appeared in the 
correspondence bearing upon the subject. It is easy to 
assume the-airs of a ‘superior person,’’ when what 
looks at the first glance like a heresy is put forward, 
however mistakenly, by an investigator who does not take 
his ideas at second hand, but carries on experiments 
on his own account, and expresses the results in his 
own language. It is not sufficient, in order to convince 
such an one of having blundered, and to prevent others 
from following him, to take high ground and scatter 
vague references to great names, without citing chapter and 
~ verse, or adducing a single crucial test whereby the blunder 
may be exposed. Mr. Valon may be mistaken; but, if so, 
he will welcome any correction that serves to put him on the 
right track again, while he may naturally enough become 
restive under simple contradiction. Right or wrong, Mr. 
Valon has worked out his theory to his own conviction, and 
deserves respect on this account; as we hold that a schoolboy 
who throws half a brick into the air, with the set purpose of 
illustrating for himself the action of gravity, is rather to 
be commended than his fellow who is content to repeat the 
story of Newton’s discovery as read in a book, or gathered 
from the schoolmaster’s lips. In connection with this par- 
ticular matter of generator firing there has been too much 
reference to authority (often self-constituted) for guidance. 
It has in England become too generally believed that the 
construction and working of generator furnaces is something 
so difficult, that it is necessary for an ordinary gas manager 
entering upon the subject to call in the aid of some patentee, 
and adopt some proprietary system ; whereas the truth of the 
matter is, as we have repeatedly declared, that all the patents 
connected with the principle are not worth the paper on 
which they are written. Special arrangements may, of 
course, be protected ; and it is open to any patentee, in the 
ordinary way of business, to persuade other people that the 
adoption of his design will save time and trouble, and perhaps 
loss. We do not blame patentees for thus endeavouring to 
obtain some extra reward for their own ingenuity ; at the 
same time, it is certain that as good a gas-furnace as 
any now patented may be constructed by any one who 
knows how to set about it, without asking leave of 
any man. It is undoubtedly galling for those interested in 
any costly, elaborate system, to be challenged by men whom 
they affect to despise ; but who, with their so-called ‘ defec- 
“*tive’’ or ‘‘ imperfect ’’ arrangements, claim to secure results 
as good as, or even better than are obtained by the most 
intricate structures in existence. We have not the smallest 
regard for the interested claims of patentees; but hold in 
the highest respect the man who solves a problem for himself. 
Mr. Valon’s present contention is theoretical; but his theory 
has the most direct and weighty practical development, and 





it is with reference to this that the greatest interest lie 
He says: ‘Air cannot be heated in channels "tpi, 
is the theory; but he then goes on to say. “ Therefor 
‘‘T can dispense with all the intricate meandering, 
‘‘of regenerative channels, and get as good a resyl 
‘in fuel economy by simply putting the retort-setting oy 
“a hot bottom ’’—this is the practice. It must not be over. 
looked that Mr. Valon does not pretend to be a philosopher, 
in the sense of having enunciated a theory first, and after. 
wards trying to live up to it in practice. He got at the 
practical end first, and has adopted his theory as the mog; 
credible interpretation of the facts. With what is strye. 
turally, by comparison, an imperfect recuperative appliance, 
Mr. Valon carbonizes coal with 12 lbs. per cent. of coke, by 
weight. Mr. Somerville, whose system is certainly as simple 
—i.e., structurally imperfect—recently told the North British 
gas managers that his best results were 91bs. of coke per 
cent. There is certainly no more reason to doubt the accu. 
racy of these figures than there is for scepticism in cop. 
nection with the scarcely more favourable results advanced 
by interested advocates of patented systems. Thus the 
case, as presented by Mr. Valon, has a theoretical and prac. 
tical side; both of which are open to attack. Are his facts 
accepted ? then his theory alone remains. If his theory js 
wrong, then his facts must admit of some different exph. 
nation. In default of anything to the contrary, we must 
assume throughout the present controversy that the working 
results are undeniable. Then the theory must be taken seri- 
ously, without superciliousness ; and be demolished, if possible, 
by sufficient logic and irresistible experimental proof. 


THE SUPPLY OF GAS IN OUTLYING DISTRICTS, 


A curious point of law has arisen at Leeds, as reported in 
the JournaL last week, and again mentioned in another 
column, as to whether suppliers of gas and water under 
statutory powers are bound to take cognizance of the desti- 
nation of their commodity after it passes the consumers’ 
meters. The facts are so simple that it seems remarkable 
that the precise issue has never come before the Courts, 
especially when it is remembered that throughout the manv- 
facturing districts of Lancashire and Yorkshire the statutory 
limits of gas and water supply by numerous Companies and 
Corporations run together for miles. It used to be said of 
the minor sovereign states of Germany, some. of which 
were no larger than an average English farm, that 
one monarch was obliged to ask his neighbour's per- 
mission before he could exercise his army in musketry 
practice, because the bullets passed over more than one 
domain. Similarly, the multiplication of Corporations and 
Local Boards in some parts of the Kingdom is such that none 
of them can touch a stream or run a drain without elaborate 
negotiations and parliamentary contests with half-a-dozen 
others equally interested in the same drainage area or water- 
shed. In the present instance, a manufacturer who had 
built a mill at Farsley, in the borderland between Leeds and 
Bradford, had a desire to be supplied with Leeds gas and 
water. It so happened that his mill was built across the 
boundary, in the district of the Bradford supply ; but, in 
order to comply with the letter of the Act, he erected a small 
building upon a portion of his land that lay just within the 
Leeds limits, and demanded to be supplied in the usual way. 
There would probably not have been any notice taken of the 
peculiar circumstances, but for the thoughtful patriotism of 
sundry rival millowners who adorn the borough of Leeds, and 
who were grieved at the thought that the poor ratepayers of 
the central district might be prejudiced by the grant of a 
supply of gas and water to this outlying competitor. Conse: 
quently, the question of legality was raised, after the Gas and 
Water Committees had arrived at contrary conclusions 0 
the point ; the latter having granted a supply of water, while 
the former had declined to supply gas. The Town Clerk of 
Leeds, Mr. G. W. Morrison, is a recognized authority on mu- 
nicipal law; but he was unable to cite a precedent exactly in 
point. The cases named by him are not on all fours with the 
present difficulty ; but inferentially they afford a glimpse into 
the recesses of the judicial mind, by which it seems that any 
action on the grounds specified—i.e., that the powers of supply 
were being strained—could only be maintained in the interest of 
an aggrieved ratepayer. That there are aggrieved ratepayets 
in the case may be assumed from their action in stirring UP 
the Leeds Corporation ; but whether their grievance is such 
as would engage the attention of a Court of Law is another 
matter. Eventually the Corporation escaped from the diffi 
culty by declining to sanction the supply either of gas 
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water to the distant mill. This, of course, is a termination 
without a settlement. If the millowner chooses to prosecute 
his claim, he may or may not be successful; but a competent 
judgment, free from suspicion of favour, is evidently needed. 
On the face of it, there does not appear to be any warrant for 
gas manufacturers to look beyond the consumer’s meter. A 
dwelling-house or shop may ‘lie in one district, while the 
meter is in another geographical division. What is the law 
in this case, and how does it differ from that of the mill at 
Farsley? This is a problem that requires solution by some 
less interested tribunal than the Corporation of Leeds. 


THE PRICE OF GAS AT WARRINGTON. 

A very interesting discussion has lately been held in the 
Warrington Town Council concerning a proposal to reduce the 
price of gas in the borough by 3d. per thousand cubic feet 
all round. A report of the debate appeared in the Journau 
last week; from which it will be seen that there was rather 
more in the proposed reduction than meets the eye at the 
first glance. Thus, there are differential discounts in War- 
rington ; and the difference between the highest and lowest 
rates is as much as a shilling per thousand cubic feet against 
the smallest consumer. The average cost of manufacture is 
2s. 6d. per thousand; and the discounts for cash payments 
bring the actual selling price down to 2s. 9d. for consumptions 
of 4 million cubic feet and upwards, and to 8s. 8d. for the 
smallest customers. The Gas Committee, finding themselves 
in possession of a comfortable surplus, proposed to remit 
8d. per thousand cubic feet all round, which would have 
the effect of showing that the largest consumers would 
get their gas at cost price, while the greatest proportionate 
profit would be contributed by the small consumers. This 
idea was made the ground of a proposal, by way of amend- 
ment, to allow a greater proportionate reduction or discount 
to the apparently overburdened small consumers. Against 
this, of course, must be set the fact that in manufacturing 
towns there is a practical obligation to place wholesale con- 
sumers on a different footing to that of retail consumers. 
The supposed sale of gas to Iarge consumers at the nominal 
cost price has an unpleasant look. But this disappears when 
itis remembered that the so-called cost price is the average 
taken over all the output; and that the actual cost of sup- 
plying the largest consumers, taken separately, would be 
much less. The illustration of this difference in the case in 
point would be simply as follows :—A manufacturer has in 
his mill (say) 600 burners, and these serve to light 200 cot- 
tagers at their work. All the gas consumed by these burners 
is measured by a single meter, situated near the front gate, 
and it measures all the leakage as well as the gas used. 
All of the 200 cottagers have three burners in their houses; 
making the same total number of lights as in the mill, but 
measured by 200 meters, which do not register the leakage 
of all the joints needed to distribute the gas. Besides this, 
there is the extra bookkeeping and supervision in the latter 
case. How, therefore, can the average cost of the whole 
1200 factory and domestic lights be equally divided between 
them? This is the strength of the case for differential 
ay agg but, of course, the arSument must not be pushed 
00 far. 


CHEAP GAS FOR COOKING AND HEATING. 


Tae figures relating to the Southport Corporation gas supply, 
which will be found elsewhere, are of unusual interest as 
illustrating the condition of an undertaking occupying an 


exceptional position, and administered upon peculiar prin-— 


ciples. The Southport Corpdration supply the Birkdale 
Local Board, under a special and somewhat excessive rebate 
to the latter “for the use of their mains and the privilege of 
“supply in the Board’s district,” as the report states. Not- 
withstanding this considerable burden, the Corporation are 
able to make a very good thing out of their gas property ; 
paying a large sum in relief of the rates, besides having 
reduced the price of gas by 1s. per thousand cubic feet during 
the past three years. What we ‘specially wish to notice, 
however, is the progress of an experiment undertaken by the 
Corporation, whereby gas consumed for purposes other than 
lighting, and measured by a separate meter, is charged for at 
a lower rate. Although the difference is only 8d. per thou- 
sand cubic feet—2s. 9d. as against 3s., for 21-candle gas— 
the consumption for the year shows an increase of 24-76 per 
cent. under this head as compared with the previous year’s 
return. The total increase of gas sold for all purposes is 
6:19 per cent. for the year. It is remarkable also that the 
Orporation do not let gas-stoves, &c., on hire; being with- 








out statutory powers for this purpose. It is much to be 
desired that they will not lose any more time in obtaining 
the needed, facilities in this respect, in order that their praise- 
worthy experiment may not be hampered by restrictions 
from which other gas undertakings are free. Southport 
appears to have a great reserve of gas-consuming power, 
which the Corporation have just succeeded in tapping. They 
deserve every encouragement in the new departure they have 
made; and if they can succeed in showing how the much- 
needed day consumption can be secured, they will not long 
be alone in their present course. It is worth noticing, also, 
that, contemporary with this increase of day consumption, the 
proportion of unaccounted-for gas has fallen to 4°87 per cent., 
which may be recommended to the attention of gas managers 
afraid of workable day pressures. 


Water and Sanitary Affairs. 

Tue London Water Companies may congratulate themselves 
on having passed unscathed through the ordeal of the past 
session. The Corporation of the City obtained the support 
of the Government for their Metropolis Water Bill, by which 
it was proposed to introduce the mieter system for the 
domestic supply. But, even with this powerful aid, the 
scheme broke down, and the House of Commons rejected the 
measure. It says little for the wisdom of the Home Office, 
that it supported a project affecting the Water Supply of 
London which the House of Commons saw fit to condemn. 
The question is mildly put, when we are told ‘the House of 
‘‘ Commons could not see their way to read the Bill a second 
time.” Not only did the Bill propose to alter the basis of 
charge for the water supply, but practically to confiscate the 
landed property of the New River Company. Lord Randolph 
Churchill made a remarkable speech on the motion for the 
second reading, denouncing the arguments put forth by the 
Corporation in support of the Bill, as containing ‘‘ the wildest 
‘socialistic doctrine that, without any exception, he had ever 
‘heard enunciated, even by Mr. Henry George.” It is too 
true that measures are proposed with regard to the Water 
Companies, which, if applied to other interests—excepting 
gas—would be looked upon as weakening every guarantee 
for the security of invested capital. The Metropolitan Board 
had a little Bill of their own, seeking .power to come before 
Parliament with schemes for the purchase or regulation 
of the water supply. This also failed to pass. In the 
House of Lords, the Earl of Camperdown made an attempt 
to carry a Bill providing that particulars of the claim 
should be given by the Water Companies in their demand- 
notes, and that the supply should not be cut off with- 
out the authority of a magistrate. The Bill was upset 
on Standing Orders. The Bill of Mr. M‘Cullagh Torrens, 
making the parochial assessment equivalent to the annual 
value, became a dropped measure after numerous post- 
ponements; but the promoter declares -his intention of 
bringing it forward again next session, ‘‘ as applicable to the 
‘ten Metropolitan cities and boroughs.”’ Two Bills introduced 
by private members, having reference to the rating of water- 
works belonging to Local Authorities in England and Scotland 
respectively, have been withdrawn. Legislation, apart from 
Special Acts, has accordingly been a blank in respect to the 
water supply. At the head of all we may place the great 
London Government Bill of the Home Secretary. This wide- 
sweeping measure, which was to prepare the way for the 
extinction of the Metropolitan Water Companies, was with- 
drawn early in July; the debate on the second reading 
remaining unfinished. London, of course, still has a govern- 
ment, and it also has a water supply—the latter both whole- 
some and abundant. 

An anonymous paragraph in The Times last week, fore- 
shadowed the early extinction of the five Water Companies 
who take their supply from the Thames. It was announced 
that the river was drying up, owing to the extreme drought, 
and that there was danger of a ‘‘ water famine.” The Thames 
between Staines and Marlow was described as being in a 
vanishing condition, being at several spots ‘‘ easily fordable.” 
In some places “the bed of the stream” was said to be 
exposed to view, and the tributaries were being “‘ rapidly 
“drained” of their contents. A more alarming paragraph 
‘we scarcely ever read. It would seem to demand that 
Sir Francis Bolton should at once proceed up “ the 
“bed of the river,” to see what had become of the 
vagrant stream. But the Metropolitan Water Examiner 
made no sign, although somebody writing from Eaton 
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Place had recommended that while people were out of 
town, the servants who were left behind should turn all the 
domestic water supply, day by day, into the sewers, so as to 
prevent the escape of noxious gases. ‘A Water Secretary ” 
very properly wrote a rejoinder, declaring that where a house 
possessed a constant supply, running all the water into the 
sewers was little less than “ criminal.’”’ Mr. O. E. Coope, the 
Chairman of the East London Company, writing from Loch 
Lomond a few days before, drew attention to the serious 
restriction in the supply at Northampton, and to the 
enormous waste of water going on in the East London 
district. Every effort put forth by his Company to prevent 
the extraordinary waste thus perpetrated was, as Mr. Coope 
described it, ‘‘ received either with cold indifference by the 
‘head executive, or with more or less active hostility 
‘by the Local Authorities.” Once more, Mr. Coope made 
an appeal to the President of the Local Government 
Board to turn his attention, even now at the eleventh hour, 
to the question if any and what means could be adopted to 
arrest ‘the deplorable and suicidal waste which is now 
‘daily and hourly going on.” Authorities, big and little, 
appear to care nothing for the embarrassments of the Water 
Companies. The more the Companies are plagued, the 
better it is thought to* be for the public. They are accused 
of exhausting the Thames; yet no one will co-operate with 
them in preventing the wanton waste of the supply. The 
Companies are threatened that they shall be prevented from 
having any augmentation in the supply they now take from 
the river, and yet eyerybody claims the right to use the supply 
ad libitum. The quantity taken from the Thames last month 
shows an increase of more than 6,600,000 gallons per day as 
compared with July, 1883. The increase in the number of 
houses fails to account for this great advance ; and it will be 
found that the daily supply has been at the rate of 262 gallons 
per house on the increased number, in place of 250 gallons 
on the lesser number a year ago. In the East London dis- 
trict, where the supply is taken from the Lea Valley, the 
consumption has gone up by more than 2 million gallons per 
day, although the additional houses are little more than 4000. 
This is unreasonable, and ought to be checked ; for an ex- 
travagant rate of consumption entails an unnecessary strain 
on the filtering apparatus, as well as upon the plant generally 
While London thus revels in an abundance of water, piteous 
accounts are received from various parts of the country as to 
the shortness of the supply ; and the position of some of the 
villages is especially to be regretted. 

Dr. Frankland continues to report the Metropolitan Water 
Supply taken from the Thames as being, “ for river water, 
‘remarkably free from organic matter.’’ The East London 
supply is equal to the best taken from the Thames; and the 
New River water ranks somewhat higher. The Kent water 
is of its usual excellent quality. A sample of the Lambeth 
water taken on the 22nd ult., is described as ‘‘ very slightly 
‘“‘turbid.”’ In the report presented to the Water Examiner 
by Mr. Crookes, Dr. Odling, and Dr. C. Meymott Tidy, the 
daily samples of water (189 in number) taken last month are 
described as being, without exception, ‘clear, bright, and 
‘* well filtered.”” The Lambeth sample of the 22nd ult. 
is reported as ‘‘clear;” the colour being 11 millimétres of 
brown to 20 of blue. According to the colour test, the 
Southwark and Vauxhall water is the least acceptable ; 
while the New River is the best. The East London comes 
next. The colour test devised by Mr. Crookes appears to 
offer a very fair guide to the character of the water. Last 
month the proportion of brown to 20 millimétres of blue 
ranged from 4:9 in the New River supply, to 18-1 in the 
Southwark and Vauxhall, with 5:6 for the East London. 
Dr. Frankland either reports the Metropolitan samples as 
clear and colourless, or as possessing some shade of yellow. 
The description is vague; whereas Mr. Crookes is able to 
measure the tint, so as to reduce it to statistical precision. 








In answer to a question put to him by Sir Eardley Wilmot in the House 
of Commons yesterday week, Mr. Torrens said he intended reintroducing 
next session the Water-Works Clauses Act (1847) Amendment Bill, as 
——— to the ten Metropolitan cities and boroughs. 

HE volume of Transactions of the Society of Engineers for 1883 has 
just been issued; edited by the Secretary (Mr. B. Reed). Besides the 
{Inaugural Address of the President (Mr. Jabez Church, M. Inst.C.E., 
F.G.S., &c.), the book contains the full text of the papers read before the 
Society last year, together with a report of the discussions on them. 
Among the papers read, it may be remembered were the following :— 
“The Preservation and Ornamentation of Iron and Steel Surfaces,” by 
Mr. G. Bower; “Designs, Specifications, and: Inspection of Ironwork,” 
by Mr. H. W. Pendred ; “ The Value of Exhibitions as Aids to Engineering 
Progress,” by Mr. S. Barnett; and“ A New System of Treating Sewage 
Matter,” by Mr. H. Olrick. 








Essays, Commentaries, and Rebielns, 


GAS AND WATER COMPANIES IN THE MONEY MARKey, 
THE general upward tendency which has for many weeks pag, 
characterized gas stocks is well maintained; those of the Metr. 


' politan Companies continuing in especial favour. The regard jp 


which the latter are now held is, no doubt, attributable in a greg, 
measure to the feeling of security (in which even the most timij 
or cautious investors are beginning to indulge) that for all practic] 
purposes within their districts electricity as an illuminant is ag 
good as non-existent, and that the London Gas Companies are just 
now in much the same position as they were five years and more 
ago, so far as anything like eompetition with a rival power is cop. 
cerned. The Companies’ accounts for the first half of this year, 
so far as they have yet been published, strengthen this feeling of 
satisfaction by showing that the course of considerable, though 
not undue prosperity which has so long signalized the Companies’ 
progress is yet unbroken, and is pursuing the even tenor of its 
way. Gaslight is now marked ex div.; and; after allowing for con. 
sequent deductions, the ‘‘ A” stock shows a further improvement 
of 1. The debenture stocks of the same Company also continue 
to rise. The report and accounts of the South Metropolitan Com. 

any have been issued, from which it appears that the dividend to 
be declared at the general meeting to-morrow is to be 12} per cent, 
To remove doubts which appear to exist in some quarters as to the 
apportionment of this dividend, we may mention that the share of 
the “A” stock will be 14} per cent., and the share of the “B” 
stock 11} per cent. . : 

In water stocks a slight improvement in prices nearly all round 
is to be noted. New River is ex the dividend, which is the same 
as that declared for the corresponding period last year. 

The markets closed at the end of the week as follows :— 
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THE “SANITARY AND INSANITARY HOUSES” 
AT THE HEALTH EXHIBITION. 
Amone the many bright ideas that must be credited to the 
managers of the Health Exhibition at South Kensington, was that 
of erecting, side by side, a sanitary and insanitary dwelling-house, 
in order that people might see for themselves what is and is not 
conducive to health in a modern habitation. Object-lessons are, 
after all, the most convenient form in which instruction may be 
imparted ; especially when it is not desirable that recourse should 
be had to the unequalled educational influence of experience. The 
Exhibition Executive have been gently twitted with admitting to 
their show a great number and variety of objects which are but 
very slightly, if at all, connected with Health, as applying to the 
conditions of every-day life in England. Thus it may be, am 
probably is, more healthy to spend a sultry summer evening 
the shade of green trees, listening to good music, than to attend 
crowded concert-rooms and theatres in town. At the same time, 
the lasting effect of a health-lesson of this kind cannot be con- 
sidered great. If the Executive had not gone beyond this style of 
instruction, they would have been open to the reproach of sacrl- 
ficing a great opportunity to the immediate need of providing 
amusement. They have avoided this reproach in several ways 
and, notably, by devoting upwards of £1200 to the construction 0 
the object-lesson in house sanitation now under notice; and it may 
be hoped that if the exhibit in question does not amuse the more 
thoughtless and pleasure-seeking visitors, it will not-fail to attract 
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all sober-minded householders who may find themselves interested 
in this most important subject. 

Quitting the old Bishopsgate end of the model of an ancient 
London street—which, by the way, seems to grow more popular 
every day—and turning to the left along an avenue running in the 
direction of the Albert Hall, the visitor will observe on his right 
hand the red brick frontages of two houses, which might be a 
portion of any respectable West-end street. They stand behind a 
shallow “ area,” of the usual London type, the street-doors being 
approached by short flights: of stone steps. There is, of course, a 
newness of look about these buildings, and a pervading smell of 
fresh mortar; but not more than might be expected of town houses 
recently put in thorough repair upon the expiration of a long lease. 
One hall-door bears upon its front the name “ Insanitary House; ” 
and one is struck with the thought that the name might with all 
truth appear in the ‘‘ London Directory ’—or, for that matter, in the 
directory of any town—in place of many more attractive addresses 
to be found therein. The title on the next hall-door, “‘ Sanitary 
House,” similarly strikes one as being a trifle ambitious; just as 
does the ‘“‘ Burleigh”’ or ‘‘ Devonshire House” of the aspiring 
suburban builder. The course of inspection is arranged to be 
through the basement of Insanitary House, upstairs, and down 
through the neighbouring paragon of sanitary perfection; so 
as to begin with what should be avoided. It must be con- 
fessed that Insanitary House fully deserves its name, without 
being in anywise a caricature. Few residents in town or country 
but could, if they are at all conversant with such matters, recog- 
nize in the condemned fittings many an old acquaintance. It is 
simply a three-storey dwelling-house, with rooms perhaps a trifle 
under scale, but such as would let in a West-end street for from 
£80 to £120 a year, according to situation. In it the plumber and 
gas-fitter, of the class usually patronized by the “jerry” builder, 
have been allowed to do their worst, and that worst, in the way of 
obsolete fittings and scamped workmanship, might be paralleled 
in many places within a short radius from the Exhibition. Every 
defect is exposed and labelled, with its consequences explained, by 
legible placards. Here we have damp creeping up basement walls, 
from the absence of a damp-proof course; the badly-jointed, ill- 
laid drain-pipe; the pan water-closet ; the water supply liable to 
sewer-gas contamination ; the restriction of light and air; and all 
the other evils on which sanitary reformers are wont to declaim. 
Leaving these: matters, however, we were naturally particularly 
interested in the examination of the means whereby this disease- 
harbouring tenement was supposed to be lighted There was 
nothing beyond the common single swing gas-bracket, or the 
equally common pendant, to which this’ legend was affixed, in 
every case, * Unventilated gas-fittings—Vitiation of air.” In an 
upper room was an old-fashioned beehive gas heating-stove, without 
a flue, to which the same infiuence was rightly enough attributed. 
The gas tubing, it may be supposed, is of composition pipe. 

Having failed to find any worse effects ascribed to the style of 
gas-fitting favoured by the “jerry” builder, we experienced a 
feeling as of a great load removed from our mind. [If, after an 
expenditure of a due proportion of the cost of Insanitary House in 
this branch of research, a common gas-bracket and “ unventilated ” 
pendant are the worst that can be discovered, householders may 
take courage. ‘‘ Vitiation of the air’’ looks very bad upon paper, no 
doubt ;-but the same effect might be ascribed to every living thing 
in the house, to say nothing of lamps and candles, which, to 
complete the picture, should have been exhibited under the same 
heading. As it stands, to those who may be unable to reason 
beyond the immediate statements brought under their notice, it is 
made to appear as though gas possesses some special propensity for 
Vitiating air. 
a room in which the air can be sensibly vitiated by an open gas- 
burner is not fit for habitation for any length of time by human 
beings. The same argument of course applies to the unventilated 
gas-stove ; which, however, is an appliance not to be recommended 
in ordinary circumstances. 

Passing from the awful example to the model of sanitation next 
door is too great a change for the ostensible purpose. In Sanitary 
House the thing is in some respects overdone, while in others the 
effect is a disappointment. It is naturally more difficult to con- 
struct than to criticize; and the Exhibition authorities have found 
it easier to show faults than to present an acceptable remedy. In 
respect of drainage, &c., and ordinary plumbing work, they have 
been very successful. In one house the plumbing is bad, and in 
the other it is good; and this difference means a great deal. It is 
reassuring to find, therefore, that the plumbing and draining of 
Sanitary House are not a whit better in essential points than may 
be found in many modern dwellings turned out by respectable 
builders in the ordinary course of business. In the other matters 
of internal fittirig, however, the fancy of the designer has run riot. 
Artistic, non-arsenical wall-papers ; high-class joinery and painting; 
parquetry flooring of rooms and passages, ‘‘ conducive to cleanli- 
ness;”’ Doulton stoves, and tiled mantels and hearths, are doubtless 
Valuable in a sanitary sense, apart from their decorative effects. 
But the result of applying these luxuries to Sanitary House, and 
denying them to its neighbour, is to raise the apparent rental value 
of the former to at least £200 a year, or nearly double the rent 
of the latter. This is a deplorable blunder, for it goes to spread 


and confirm the impression that sanitation is a luxury to be - 


enjoyed only by the rich, who can afford to build houses to 

eir own: liking, but is not within the reach of the majority 
Who are compelled to live in hired houses. What would be the 
reply of the average landlord, if any inexperienced tenant were to 





Such people are not likely to see for themselves that . 





be carried away, by admiration of these Sanitary House fittings, so 
far as to ask for the same patterns in place of those already fixed 
in his home? It would naturally be something of this character : 
‘‘ T should want nearly double the rent- you now pay to recoup me 
for the extra dutlay.” This is scarcely a lesson that should have 
been taught at the cost of something more than £1200 from the 
Exhibition funds. Parquetry flooring, tile stoves, &c., are very 
nice in their way; but the designers of Sanitary House were in 
error in admitting them as such conspicuous features of their model 
dwelling. In so doing they departed from what should have been 
their guiding principle—to show how in two houses, of equal rental 
value, one may be healthy and the other unhealthy. Surely, this 
might have been done? By their blunder in treating house sanita- 
tion as a costly luxury, the Exhibition authorities have hindered 
rather than furthered the object they had in view in erecting these 
houses. It is no answer to say that these luxuries of flooring and 
fireplaces may be dispensed with, if people can only afford the 
prime necessaries of good plumbing and drainage. There is no 
distinction made between the two classes of objects offered for the 
study of visitors; and there is danger lest they should fail to make 
the distinction satisfactorily and profitably to themselves. 

So much on the general subject. In the special department 
of lighting and ventilation not much can be learned from Sanitary 
House. Of course, the opportunity has been seized for affording 
another advertisement for the electricians. Incandescent lamps 
are everywhere; and it is small wonder that the ordinary house- 
holder turns away from them with a shake of the head that 
speaks volumes. Where gas-burners are used, however, the good 
sense of the designers is not very well shown. What is to be 
thought, for instance, of a costly Argand burner, in a tulip-shaped 
Venetian glass, mounted on a bright brass bracket, and connected 
with a tube for carrying off the products of combustion—the whole 
costing probably between £2 and £3—for a servant's attic! Several 
more fittings of the same pattern are placed in corridors; and 
there are other brackets with open burners, supposed to discharge 
their combustion products through overhanging cowls. How the 
draught is to be kept going in the right direction through these 
tubes does not appear. All the rooms are fitted with different 
forms of air inlets and outlets, as to which the same criticism holds 
good. The prevailing impression from all these arrangements is 
again that the householder must go to somebody’s “ patent,” and 
pay a considerable sum of money, if he desires to breathe fresh air 
in his rooms; and even then will most likely be disappointed. 

All this is very discouraging. Why could not the architect be 
contented with ventilating his rooms, and leave the products of 
gas combustion to find their way out with all the other vitiated 
air? If it is unnecessary to fit a diver’s helmet over the head of 
every inhabitant of a room, to supply him with fresh air from 
without, and to remove his carbonic acid as soon as produced, why 
must every poor little gas-bracket be crushed under a similar 
arrangement? In the present example, the ventilators, multi- 
tudinous as they are, are too small to do anything more than let 
in draughts in every direction. The best ventilating device here 
is the well-known one of a deep bead on the window-sill, which 
enables the sash to be raised for the admission of air at the meeting 
rail; but even this is comparatively useless, without better provi- 
sion for the removal of heated and foul air than is made in any of 
these rooms. No wonder the architect desired to put bonnets on 
the gas-burners, if this was the best he could do for his clients by 
day. Still less wonder is it that a contributor to Pwnch says he 
was “ knocked all of a heap” by “‘ the most complicated arrange- 
ments in gas-burners”’ he had ever seen. Even this presumably 
unscientific observer jeered at the ridiculously exaggerated gas venti- 
lating bracket already mentioned. He says: ‘‘ The Illuminator 
is only put up to light a top-floor passage, and yet it has a sub- 
stantial chimney, which forces its way, by a hole, through the 
roof. You feel that the house must have been built round that 
gas-burner, not the gas-burner fixed into that house.” Farther on, 
the same observer says: “ All very grand, and very scientific, and 
perhaps very comfortable ;” and, again, ‘‘ Good gracious! what a 
bill the poor master of the house would have to pay!” Unfortu- 
nately, this impression is only too reasonable. 

Finally, then, in taking leave of the Rival Houses, we do not go 
so far as to say, with Mr. Punch, that we sympathize with the old 
lady who “liked the other house best ;”’ but’ we emphatically pro- 
test against the manner in which cheap, every-day gas lighting 
is vilified in the one case, and caricatured in the other. Why, 
common, open gas-burners are in use all over the Exhibition 
buildings; and nobody suffers from them, as they undoubtedly 
would from the untrapped drains and contaminated water with 
which they are so absurdly associated in Insanitary House. And 
if gas may only be used in the exaggerated fittings displayed in 
Sanitary House, which are costly and by no means free from 
suspicion of unreliability after all, householders may as well make 
up their minds to’ go to bed at dusk. Common sense revolts 
against the conclusions sought to be enforced in this overstrained 
comparison. It is a pity; for the authorities have, in their 
pedantry, spoiled a grand opportunity, and have run perilously 
near incurring ridicule instead of thanks from a public anxious to 
learn. 





CALCIUM HYDROSULPHIDES. 
Our knowledge of the reactions which take place in the lime 
purifiers, and of the exact chemical processes and compounds that 
are formed when hydrate of lime combines with sulphuretted 
hydrogen from the crude gas, when the compound so formed 
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absorbs and combines with the other sulphur compounds (such as 
bisulphide of carbon), and when the sulphuretted lime is decom- 
posed by carhonic acid, with the formation of carbonate of lime and 
the evolution of sulphuretted hydrogen, is not so accurate as might 
be wished. It has been usual to account for these reactions by the 
simple formula which explains most chemical combinations. The 
absorption of sulphuretted hydrogen by lime is generally supposed 
to occur according to tlre following :— 
while the combination of sulphide of calcium with bisulphide of 
carbon is accounted for thus :— 
Ca S + CS, = Ca CS, 

and the desulphurization of the sulphuretted lime is shown by— 

Ca S + CO, + H,O = Ca CO, + HS 
These formule have received general acceptation, although 
chemists have, from time to time, obtained results which could not 
be explained by them. Various others have been put forward as 
approaching nearer to the correct state of affairs; and conse- 
quently the whole question is one that may be regarded as more or 
less obscure. 

Under these circumstances, a lengthy communication (bearing 
the title at the head of this essay), which has recently been pre- 
sented to the Chemical Society by Edward Divers, M.D., Principal, 
and Tetsukichi Shimidzu, M.E., Research Assistant, of the 
Imperial Japanese College of Engineering at Tokio, is very accept- 
able to gas engineers, as it embodies the results of a lengthy series 
of experiments which afford some useful practical lessons. These 
results are contrary, in some respects, to the generally accepted 
opinions above referred to ; and, indeed, render it possible that the 
various vagaries experienced in carrying out “sulphur” purifica- 
tion, as understood apart from the removal of sulphuretted 
hydrogen, on the large scale, may not be due so much to com- 
plexities in the composition of the so-called ‘‘ sulphur compounds,”’ 
as to the number of combinations and processes involved in the 
-” of their absorption and removal from the gas by sulphuretted 

ime. 

Commencing with the normal calcium hydrosulphide, the authors 
state that after many trials they have succeeded in obtaining it in 
the solid state; and they claim that, although often referred to in 
connection with the recovery of sulphur from alkali waste, and with 
the purification of coal gas by lime, this substance has hitherto 
remained unknown, except in dilute solution. Having referred to 
the experiments and endeavours to prepare this compound, that 
have been made by Pelouze, Bittger, and Wright (all of whom are 
said to have been unsuccessful in producing solid calcium hydro- 
sulphide, or anything beyond a weak solution), it is remarked that 
although the preparation of calcium hydrosulphide by treating 
calcium hydroxide with hydrogen sulphide in presence of a suffi- 
ciently small quantity of cold water, and then crystallizing the 
solution, is apparently simple, the details of the process really 
require much attention, on account of its instability and exceeding 
solubility in-water. This explains the failure of previous investi- 
gators to obtain the pure compound. | The authors’ process for pre- 
paring a saturated solution consists in taking quicklime obtained 
from precipitated calcium carbonate, mixing into a paste with 
water (1 part of lime to rather less than 4 parts of water yields the 
‘best results), and forcing hydrogen sulphide through the mass. 
The whole becomes liquefied and increased in volume. To this 
clear solution more lime must be added (about four additions 
being usually required), and dissolved by continuing the supply of 
sulphuretted hydrogen, before a saturated solution is obtained. 
The process takes days to complete; and air must, of course, be 
excluded throughout. In hot weather it is hardly possible to pro- 
ceed without resort to cooling agents; and, at all seasons, cooling 
with snow or ice facilitates the process. The sulphuretted hydrogen 
was prepared from sulphide of iron in the usual way, and was 
washed, filtered through a column of cotton, and sometimes dried 
by passing through calcium chloride tubes. Before being placed 
aside to crystallize, the solution of hydrosulphide was left to clarify 
by the subsidence of excess of lime and small quantities of impurt- 
ties. It was then carefully decanted into a crystallizing tube, in 
the presence of sulphuretted hydrogen ; air being carefully excluded. 
The crystals so obtained are.separated from the mother liquor by 
draining, and blowing a current of hydrogen sulphide through the 
mass; the tube being all the while immersed in snow. ‘They 
cannot be removed from an atmosphere of hydrogen sulphide 
without undergoing change; and therefore admit of no further 
drying, except by a momentary swinging of the tube to expel 
adhering liquid centrifugally. In warm weather, the crystals 
evolve hydrogen sulphide even in an atmosphere consisting of this 
gas.”’ All these particulars, as well as the remaining parts of the 
paper, are given with a clearness and fulness of detail that cannot 
possibly be reproduced in an abstract. The result of an elaborate 
series of experiments, using a mixture of potassium hydroxide and 
potassium hypobromite as an oxidizing agent, and precipitating 
the calcium as oxalate and the sulphur as barium sulphate, led the 
authors to conclude that calcium hydrosulphide crystallizes with 
6 molecules of water; and its composition may, therefore, be repre- 
sented by the following formula :— 

Ca H.S,, 6 H,0. 

The authors pass on to examine calcium hydroxy-hydrosulphide 
(or hydrated calcium sulphide), which is formed from the hydro- 
sulphide by the reaction of this salt with water, or with calcium 
hydroxide (slaked lime) ; the formula in-the first case being— 

Ca 8,H, +- OH, = Ca (SH) (OH) + SH, 








—_——— 

and in the second— 
Ca S,H, + Ca O,H, = 2 Ca (SH) (OH) 

It is also formed by the reaction between slaked lime and sulphu. 
retted hydrogen in a lime purifier at gas-works, or by the union of 
water with calcium sulphide, as in the interior of heaps of sod, 
waste. When exposed to the air, calcium hydrosulphide beging gj 
once to change rapidly into the hydroxy-hydrosulphide. Th. 
experiments of the authors upon the latter compound show that 
it crystallizes with 3 molecules of water, and possesses the 


formula— 
Ca SH, OH, 3 H,O 


It slowly evolves sulphuretted hydrogen when exposed to air, and 
becomes yellow by absorption of oxygen. It also takes up carbonic 
acid from the air, but not very freely at first. It dissolves readily 
in water; but is almost immediately decomposed into hydroxide 
which is precipitated, and hydrosulphide which remains in solution, 
From the readiness with which it is converted into oxide, prepara. 
tions of it are apt to be largely mixed (or possibly combined) with 
hydroxide. : 

The next compound taken in hand is calcium monosulphide, Ip 
connection with this, we are introduced to a fact that has more 
than once excited attention in connection with gas matters—yiz,, 
that pure lime (which must not be confounded with slaked lime) 
combines but very slowly with sulphuretted hydrogen or bisulphide 
of carbon. Lime was exposed for three hours to a very strong 
heat, in a mixture of carbonic acid and carbon bisulphide; with 
the result that only about two-thirds of the lime was converted into 
sulphide. Ignited calcium sulphide was found to be less ready in 
combining with hydrogen sulphide than moist slaked lime; and 
the authors are inclined to believe that it does not directly unite 
with hydrogen sulphide, but first changes to hydroxy-hydrosulphide 
by taking up water. Calcium monosulphide can be obtained, but 
mixed with some hydrate, by gently heating the hydrosulphide in 
a current of hydrogen sulphide. Thus produced, it is a white solid, 
soluble in water. The first stage of the decomposition is into 
hydroxy-hydrosulphide, as already remarked, and this proceeds a 
stage further, as follows :— 

Ca (SH) (OH) = Ca S + OH, 


We next come to a short paragraph that is especially interesting 
in connection with the purification of coal gas. The authors find 
that carbonic acid decomposes the calcium hydrosulphides, but they 
also call attention to the complementary reaction—viz., that sul- 
phuretted hydrogen decomposes calcium carbonate. If a quick 
current of sulphuretted hydrogen is passed through precipitated 
calcium carbonate suspended in water, the carbonate is dissolved; 
and carbonic acid, if mixed with a sufficient excess of sulphuretted 
hydrogen, may be passed through lime water without causing a 
precipitate. A very general practice in gas-works, where the car- 
bonic acid purifiers are used jirst, is at their outlet to test the gas 
for carbonic acid by means of lime water; but, according to this 
experience, it is possible that the solution may remain clear, and 
yet the carbonic acid be present. Error from this cause may be 
avoided by applying the carbonic acid test, not immediately at the 
outlet of the carbonic acid purifiers, but at the outlet of the last 
oxide purifier. And this serves to explain some of the troubles 
that have been experienced with the “sulphur” purifiers. The 
engineer in charge may have been misled by the lime-water test, 
and a small quantity of carbonic acid may have passed into the 
“sulphur” purifiers; thus causing an increase in the “ sulphur 
compounds ” from an unsuspected source. This also furnishes an 
explanation of a fact that has been noticed in connection with 
washing and scrubbing. It is found that strong ammoniacal 
liquor cannot be “carbonated”’ by continued exposure to crude 
gas. While it increases in strength, and takes up more carbonic 
acid, it also takes up more sulphuretted hydrogen. 

Attention is.next directed to the polysulphides. Dr. Odling has 
clearly pointed out, in his ‘‘ Manual of Chemistry,” that hydrogen 
sulphide is liberated when a solution of calcium hydrosulphide is 
boiled with sulphur. Boiling alone will always liberate hydrogen 
sulphide; but with sulphur dissolving, the evolution is greatly 
increased. The authors find that with warm concentrated solu- 
tions of hydrosulphide and finely powdered roll sulphur, the reaction 
is as energetic as that of hydrochloric acid upon marble. The 
sulphur dissolves to an orange-red solution, and the hydrogen 
sulphide escapes with very brisk effervescence. If the dissolution 
of the sulphur is aided by the heat of a water-bath till reaction 
ceases, the decomposition of the hydrosulphide is almost perfect; 
and the calcium is converted into pentasulphide. When the 
decomposition is not complete, all the calcium that is not hydro- 
sulphide is pentasulphide. A pure pentasulphide solution cannot 
be made, by boiling with sulphur, to take up an additional quantity 
of this substance. Under certain circumstances the reaction just 
named is reversible. If a cold and dilute solution of pentasul- 
phide is submitted to the action of a stream of sulphuretted 
hydrogen, there is a copious precipitate of pure sulphur, and the 
calcium is completely converted into the hydrosulphide. With 
strong solutions this reaction is only partial. These remarkable 
reactions are accounted for by supposing the formation of hydrogen 
pentasulphide as a transition product; that when sulphur and 
hydrogen sulphide meet, either one of them being free and the 
other in feeble combination, then hydrogen pentasulphide (Hs §,) 
forms and undergoes dissociation immediately afterwards. The 
grounds for this supposition are given at length. Some exper 
ments on the oxidation of calcium sulphides conciude this most 
interesting paper. 
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These researches on calcium hydrosulphides are so discursive 
that it is difficult to deduce any general principles from them ; but 
this in noway detracts from their value. It is to communications 
such as these—comprising accounts of new facts, carefully defined 
and determined by accurate experiments—that we must look for 

jdance in settling the best means of carrying on the work of coal 

as purification, whether by lime or other material. These inves- 
tigations throw a new light on phenomena familiar to all gas 
engineers, such as the evolution of sulphuretted hydrogen from 
foul lime. They show that, to some extent at any rate, lime 
« yevivifies ” by exposure to air and water, like oxide of iron; also 
that the chemical activity of lime is much increased by converting 
it into the form of hydrate, and by moistening it in addition. The 
fact that some of the compounds of sulphur and lime are so 
readily decomposed with the formation of hydrate of lime, appears 
to be capable of important practical application in connection with 
the revivification of lime from the sulphur purifiers. 


Hotes, 
THE DETERMINATION OF AMMONIA IN GAs Liquor. 

Dr. Knublauch, writing in the Zeitschrift fiir Analytische 
Chemie, gives the following plan for determining the ammonia con- 
tained in gas liquor :—He puts 100 cubic centimétres of the liquor 
in a half-litre flask; fills up to the mark with water; and shakes 
well. He puts some of this water into a stoppered bottle, so as to 
occupy two-thirds of its capacity; adds a few fragments of quick- 
lime; and lets it stand for an hour—shaking frequently. Then 50 


cubic centimétres of the filtrate are titrated with an acid, using 
rosolic acid as an indicator. 





A SrwpLe Form or Pyrometer. 


Messrs. Carnelley and Burton have recently described a simple 
form of pyrometer, not scientifically accurate, but well suited for 
use in technical operations, and especially so for determining the 
temperature of hot gases in flues, &c. A coil of copper tubing com- 
prising about 5 turns is exposed in the flue, or other place where 
the temperature is to be ascertained. It is supplied with water 
under a constant head or pressure, so as to maintain a regular flow 
through the coil. Thermometers are fixed to enable the incoming 
and outcoming temperature of the water to be ascertained. To 
rate these indications, a series of experiments must first be tried ; 
a number of known temperatures being obtained by using metallic 
alloys having a known fusing point, or in any other way. From 
these a table is constructed (which only applies to the particular 
circumstances under which the instrument is fixed), enabling the 
observer to tell, by the increase of heat gained by the water in flow- 
ing through the coil, the actual temperature. The principle of the 
instrument consists in the fact that, for any definite temperature to 
which the coil is exposed, a certain definite increase of heat will be 
taken up by the water. 


THE CoNVERSION oF Harp into Sort Castings. 

In a communication to the Académie des Sciences, M. Forquignon 
states that when white iron castings are heated to a point a little 
under that of fusion, they become transformed into grey iron. The 
change is due to the separation of carbon from its previous com- 
bination with the metal, and its deposition in the b of the cast- 
ing. By careful experiments recently conducted, M. Forquignon 
has found the following results:—He heated a number of white 
iron pigs for 172 hours in a stove from which the gas was carefully 
exhausted, and afterwards analyzed the product. The iron origin- 
ally contained 8 per cent. of combined carbon ; while the material 
as taken out of the experimental furnace was found to contain only 
0895 per cent. of carbon in combination, and 2°061 per cent. of 
carbon in the graphitic state. This change must have been due 
wholly to the slow and continued heating of the metal. It is not 
stated whether there was any perceptible difference between the 
outside and inside of the metal under treatment, which might be 
expected under such conditions. The process has a certain resem- 
blance to the usual method of softening steel, in which the effect 
of continued heating is to decompose the mixture of pure metal 
and carbon. 


THE GENERATION OF HypDROGEN. 

The Revue Industrielle describes at length an apparatus designed 
by M. Egasse for the generation, in large quantities, of hydrogen 
for industrial uses. For this purpose zine scraps are placed in a 
copper cylinder closed by a hemispherical cover. Tubes connect 
the cylinders with the reservoirs of acid, and also with the gas- 
washing appliance. Every cylinder is capable of producing 
10 cubic métres of gas hourly, and what is called a “ battery” of 
ten cylinders is mounted in a waggon for easy transport by two 
horses. The gas is produced in the classic manner, by the reaction 
of zine and hydrochloric acid; and the acid is blown into the 
cylinders by compressed air, a special pedal blower being used for 
the purpose. The production of hydrogen by this method is very 
costly, for every cubic métre of gas requires 9 kilos. of acid and 3 
kilos. of zine, costing together 1:08 frs. Thus the price of hydrogen 
is from four to six times higher than that of ond gas; while even 
for ballooning purposes, for which it is specially suitable, its ascen- 
sional value is scarcely double. The residual product of the manu- 
facture of hydrogen by zine and acid is crude chloride of zinc, 
Which after concentration is marketable as a disinfectant, or, in a 
purified form, as a mordant in dyeing. For this purpose, however, 





it requires so much preparation as to raise it into the rank of a 
primary manufacture, and the value of the finished product has 
very little bearing upon the first cost of its recovery as a residual 
of hydrogen gas production. It is not claimed by M. Egasse that 
the principle of manufacture here described is new, but that his 
apparatus is very compact and convenient. 


Tue LIQUEFACTION OF AIR. 


M. Olzewski has contributed to the Comptes Rendus some of his 
further observations upon the temperature and critical pressure of 
air. He says he has obtained 6 cubic centimétres of air com- 
pressed into the liquid form. This air did not contain carbonic 
acid or aqueous vapour, and was allowed to evaporate in a 
vacuum, and also under atmospheric pressure. A very low tem- 
perature was thus produced, as low as — 205 °C. being observed 
when the evaporation took place in vacuo. It appeared, however, 
that the recorded temperature of the liquid air at the critical point 
was not so low as that of its constituents, oxygen and nitrogen, 
separately. Consequently, M. Olzewski was led to think that at 
the critical pressure the components separated ; nitrogen evapo- 
rating in the larger proportion. Therefore, although air is a very 
convenient refrigerant, for various practical reasons M. Olzewski 
is diposed to prefer the use of nitrogen in his researches upon the 
liquefaction of hydrogen, as he thereby hopes to be able to com- 
mand temperatures even lower than that given as the evaporation 
point of air in a vacuum. 


Tue ComBUSTION oF GASEOUS MIXTURES. 


M. Witz publishes, in the Comptes Rendus, some conclusions 
relative to the combustion of explosive gases in various states of 
dilution. He says that, having already demonstrated the important 
influence of the surrounding surfaces upon the combustion of an 
explosive mixture, whereby the result is modified from a violent to 
a slow ignition, his later experiments have shown that the dilution 
of an explosive mixture by a bulk of inert gas produces a similar 
effect. He enunciates the law that combustion should not be 
retarded in motors, and that it is an error to so retard it by 
design ; for this retardation implies an imperfection of cycle which 
may perhaps be inevitable, but which should not be sought after. 
In a mixture of air and illuminating gas the combustion is rendered 
incomplete when the theoretic combining proportions] are notably 
exceeded. This affirmation is quite contradictory to the opinions 
expressed by some philosophers; and the author therefore con- 
sidered himself compelled to institute experiments for the purpose 
of measuring the heat of combination of various mixtures of gas 
and air. For the sake of uniformity, M. Witz used the gas of 
galvanic decomposition, burnt in a metallic shell completely 
immersed in water. When diluted with an excess of inert gas, 
whether oxygen or carbonic acid, these experiments, which are too 
numerous to be cited here, showed a serious loss of effect, which 
was more accentuated when the latter diluent was employed. 








Communicated Articles. 


STRAINS ON LARGE PURIFIERS. 
By F. 8. Crees, of Lilleshall. 
It will be convenient to consider the strains in the following 
order, which will divide the paper into three parts—viz. : 
I.—The strains on the bottom plates. 
II.—The strains on the side plates. 
III.—The strains on the top, or cover. 


Part I.—Tue Srraivs on THE BottTom Puares. 

At first sight it might appear that there cannot be very much 
strain upon the bottom of the purifier, taken as a whole, as it is 
solidly bedded upon a firm foundation. But, upon consideration, 
we shall find that it is far otherwise; and it may happen, indeed, 
that the bottom plates are strained very much beyond any other 
part of the structure, unless some special means have been adopted 
of meeting and counteracting the forces acting upon them. If we 
take an air-tight box, made of some light and tolerably elastic 
material (such as paper), and subject it to a great internal pressure, 
we shall notice that the sides, the top, and the bottom would all 
bulge or balloon out, owing to their inability to withstand the 
strain upon them as flat surfaces. Also supposing the box to be 
resting upon a flat surface, we should find that the weight of the 
sides would be insufficient to prevent the bulging of the bottom; 
and consequently the sides of the box would be lifted completely 
off the table, and it would, as it were, sway or roll about, being 
poised on the centre portion of the bottom. In other words, its 
merely resting or standing upon a firm and level foundation is no 
protection against the bottom bulging out, and so lifting the sides. 
This bulging is, of course, due to the fact that any hollow vessel 
subject to internal pressure tends to become a sphere. 

Now, a purifier is exactly analogous to the case cited. It is, 
comparatively speaking, a thin box; and its sides, its top or cover, 
and its bottom have likewise a tendency to bulge out when subject 
to the pressure of the gas from within. In the case of small 
purifiers, we shall find that the tendency for the sides to lift is met 
entirely by the weight of the sides themselves. But in very large 
ones it is not so; for the weight of the sides does not increase in 
the same proportion as the area of the purifier is increased. It is 
evident that the bottom plates are not stiff enough in themselves 
to resist bulging downwards. They have, it is true, a series of 
little shallow girders, in the form of flanges; but they are quite 
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unequal to any excessive bending strain. Consequently, they are 
unable to transmit the entire, or any great proportion of the down- 
ward pressure of the gas, to the outer edge. Therefore, unless the 
weight of the side plates, &c., is sufficient to balance the upward 
pull of the cover, it is quite possible that the excess is more than 
the bottom plates are capable of resisting. 

The lifting forces acting vertically upwards are :— 

1. The Buoyancy of the Gas. 

This is equal to the difference of the total weight of gas in the 
purifier and the air displaced. A purifier 40 feet square by 7 feet 
mean depth would contain 11,200 cubic feet of gas. The excess 
weight of 1 cubic foot of air over 1 cubic foot of gas at (say) 36 inches 
pressure equals (say) 0°04 lb.; therefore the lifting force due to 
buoyancy is 11,200 x 0°04 = 448 lbs., or 4 cwt. This is a mere 
trifle, and therefore the buoyancy may be disregarded altogether. 


2. The Lifting due to the Upward Pressure of the Gas. 


The total maximum lifting pressure in tons is equal to the area 
of the purifier in square feet multiplied by the depth of the lute in 
inches and by the constant 0°00233. 

Notes.—The area of the purifier (not the cover) is taken, because 
the pressure of gas downwards in the lute (inside cover) exactly 
balances the upward pressure on the part of the cover immediately 
above it. 

The depth of the lute is sometimes greater on the outside than 
on the inside ; in which case the greater depth must be taken. 

0°00233 is the weight in tons of 1 sq. foot of water 1 inch deep. 

This, then, may be considered as the only force tending to lift the 
sides, and through them the bottom plates. 

The resistances to this lifting may be enumerated as follows :— 


(1) As much of the downward pressure of the gas on the 
bottom plates, added to the weight of the plates themseives, 
as the stiffness of the bottom plates will transmit, without 
undue strain upon them and bending. 

To determine this exactly would be almost impossible, and quite 
unnecessary, as it can be solved very approximately in the follow- 
ing way :—Suppose the pressure per square foot is given, it is 
required to find the extreme length a cantilever can be made when 
subject to a uniform load of so much per foot of length, and having 
a depth equal to the thickness of the bottom plate, and a breadth 
equal to the width (say 60 inches), and not to be strained beyond 
(say) one-sixth of the breaking weight. Allowance must be made 
for the flanges, by treating them as cantilevers, and combining 
them with the plate as shown below, which is sufficiently accurate 
for all useful purposes. 

The formula for safe load on a cantilever under the above condi- 
tions is— 

W 2K BD? 
eltx f° 
where W = safe load in hundredweights = one-sixth of breaking 
weight; ord xX 0°2382 x i where d = depth of 


lute in inches. 
constant, 46 for cast iron. 
breadth, say 60 inches (ordinary size). 
thickness of plate, § or } inch. 
length required in inches; or, in other words, the 
extreme width of margin all round the bottom plates, 
upon which the gas acts effectively in keeping the 
sides down. 
_ For strength of flanges, 6 = 14 inches; d = 3 
inches (average size). 
Then inserting values in the formula, we get— 
Plate. Flange. 
Wa 2X G0x ef | 92x15 x 8 
6xL 6x L 
860 567 
es W = =] —_— = oS 
ott". 
. - L567 
i.e., d X 0°282 X a= L 
: . A/ 567 xX 12 #172, .. 4. 
eo BS / ax 0282 = yd for §-inch thick plates 
and by a similar process L = ” for }-inch thick plates 
C 
The following table gives the distances L for pressures between 
18 and 36 inches, and for bottom plates § or } inch thick. For 
convenience, L is given in feet :— 
Depth of Lute, 
in Inches, 


Hoi ul tl 


L for g-inch Plates. L for ?-inch Plates. 
3°37 oe 3°81 
3°12 ae 3°53 
2°93 i 3°30 
2°76 - 311 
2°63 ne 2°96 
oe 2°50 oa 2°81 
36 a 2°38 oe 2°70 
The resistance to lifting by the pressure of gas on the bottom 
plates is then obtained by multiplying together the factor L 
obtained from the above table, the length round the purifier, the 
depth of lute (d), and the constant 0°00233. All the rest of the 
pressure of gas on the bottom plates is useless for resisting the 
lifting of the sides, as the plates are not strong enough to 
transmit it. 


(2) The total weight of the side plates (in tons). 
This is, of course, very easy to obtain when the section of the 





side plate is known; but, as a very rough guide for immediate use, 
the following table may be sufficient :— 

Rule—Multiply the length round the purifier by the weight 
per foot in hundredweights (given in the table), and diyidg 
by 20, to bring into tons. 

Depth of Purifier, Depth of Lute, Weight per Foot, 
in Feet, in Feet. in Cwts, 


toro pone | 


we oe 


5 
5 
6 
6 oe 3 ee 3°00 
Note.—The above weights include flanges, &c. 

(3) The total weight of purifier cover (in tons). 

This is likewise best obtained from the actual particulars of the 
cover, as the weight necessarily varies considerably with design, 
depth, &c. A rough approximation, however, to the weight is 
1 ton for every 100 square feet of area of top. Thus, a cover having 
an area of 1000 square feet would weigh about 10 tons. 

(4) The weight of the water in the lute. 

This is not very much. Multiply the depth of the lute by half 
the width (both in inches), and by the length round the purifier 
(in feet), and divide the result by 5180, The answer will be in 
tons. 

(5) The weight of purifying material (lime or oxide), with the 

sieves and bearing bars. 

It would not be safe to take, as an average, more than 5 feet all 
round as resting upon the sides of the purifier ; the remainder being 
supported by the standards. To get the total pressure in tons, 
multiply the length round the purifier by the number of tiers of 
sieves ; then divide the result by 20 for lime, and by 4 for oxide. 

Notes.—In testing a purifier, probably there would not be any 
purifying material in it; consequently, if it is to be tested to the 
full pressure, it must be made strong enough without any assist. 
ance from this source. 

It is obvious that it is impossible to give a rule for the weight 
due to the purifying material, &c., to suit every case, as it depends 
upon the quantity; but the foregoing is approximate, and has been 
adopted in the examples given farther on. 

The “length round the purifier” has been taken round the 
inside of the side plates. This is not strictly correct, but sufi- 
ciently near. 

The sum of all these five resistances must be subtracted from 
the total upward pressure or lifting force. The difference (if any) 
will be the amount of lifting force to be resisted in some special 
manner; otherwise the bottom plates will be destroyed. 

All that is required to withstand this resultant lifting force is a 
few holding-down bolts, well anchored into the foundations, and 
spaced at equal distances apart around the outer edge of the 
purifier. Of course, a sufficient weight of foundations must be 
commanded by the bolts, to withstand the upward pull they are 
required to resist. If, however, the purifier rests upon joists or 
girders, the outer edge should be firmly bolted to those joists which 
run across and under the purifier. Thegirders would then forma 
great resistance to the bulging out of the bottom plates. 

Note.—In any case the girders must be strong enough to resist 
the bulging of the bottom from pressure of gas, irrespective of the 
dead weight of purifier they have to carry. 

A few examples will make the foregoing remarks quite clear. 

It is required to determine whether holding-down bolts are 
necessary for a purifier 20 feet square, 5 feet deep, with lutes 
2 feet deep by 6 inches wide; and, if so, what upward pull they 
will have to resist. 

The total lifting force is— 

20 x 20 x 24 x 0°00233 = (say) 22 tons. 

The resistances are— 
(1) Pressure on bottom 
(2) Weight of sides 
(3) Weight of cover 
(4) Weight of water 
(5) Weight of lime 






cs 


8 x 24 x 0°00233 = 13°4 tons 
2~—20 = 80 
4- 4 


Croco 
“Kx 
xxoxxX 


+100 
20 x 45180 
5+ 20 


Tél. 2 ote 2 IE 
Showing clearly that no holding down is required, even if the 
weight of purifying material be omitted. : 
Now take a purifier 30 feet square, the same depth of side plate, 
but the lute to be 6 inches deeper. 
The lifting force equals— 
30 x 30 x 380 x 0:00233 = (say) 63 tons. 
The resistances are— 
(1) Pressure on bottom = 30 x ‘ x 30 x 0:00233 = 22°12 tons. 
(2) Weight of sides ‘ ‘ ‘1+ 20 = 12°60 
(3) Weight of cover é é : 
(4) Weight of water 
(5) Weight of lime 


tii i tl 
bo bo bo ho to 


oS ee - e »« = 76°12 tons 


This shows that for the above purifier no bolts are required to 
keep the sides down, under the greatest pressure that can possibly 
be put upon it when in action; but it would not be safe to test * 
to the full pressure before putting the lime in, as it would cer 
tainly lift at the sides, and in all probability fracture the bottom 

lates. 

. As another example, take a still larger purifier—say 40 feet 
square, 6 feet deep, lutes 36 inches by 8 inches, six tiers of sieve 
for lime. 
The lifting force will equal— 
40 x 40 x 86 x 0'00233 = 134'2 tons. 











—— a 


ee ee ee a ee a aa ee 


ate Use, 


weight 
| divide 


y 


| of the 
design, 
ight is 
having 


by half 
purifier 
ll be in 


th the 


feet all 
er being 
n tons, 
tiers of 
yxide, 

; be any 
d to the 
y assist. 


e weight 
depends 
has been 


und the 
out sufi. 


d from 
(if any) 
special 


rce is a 
ms, and 

of the 
nust be 
hey are 
oists or 
ts which 
1 form a 


to resist 
ve of the 


lear. 

olts are 
th lutes 
ull they 


tons 

lired to 
possibly 
‘test it 
ld cer- 
bottom 


40 feet 
f sieves 


Aug. 19, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER-SUPPLY, & SANITARY IMPROVEMENT. 


333 





The resistances will be— 

(1) Pressure on bottom = 36°2 tons. 
(2) Weight of sides = 3+ = 240 ,, 
(3) Weight of cover = 40 160 ,, 
(4) Weight of water y 2 ator 
(5) Weight of lime = 4 d i 480 ° 


Total . = 128°6 tons. 


Showing a resultant lifting force of about 6 tons when the purifier 
is charged with lime, but more than 50 tons if the purifier is to be 
tested to the 30-inch pressure before the lime, &c., is put in. The 
bottom plates might stand the 6 tons extra strain, but they would 
certainly yield under the 50 tons; therefore holding-down bolts 
must be used, or the purifier must not be put to the full test till 
after charging. In the above example the weights are for the 
most part very heavy. If lighter side plates and cover were used, 
and fewer tiers of sieves, it is evident that holding-down bolts 
would be necessary under any circumstances. 


LocaL STRAINS ON THE Bottom PLATEs. 


Unless the flanges on the bottom plates are internal, and bed 
all over the bottom upon the foundations, each of the plates will 
be subjected to strain, independently of the lifting of the sides, 
and must be considered as a plate supported all round, and subject 
to a uniform pressure. 

The following formule apply— 

For oi VdxP 
or square plates, 577. 


For rectangular plates, A/ EUXexd _ f 
166112 (x b4 = * 
As the second formula is clumsy, the following approximation 
may suffice (it errs on the safe side) :— 
Vax t 
450 : 
If, however, the plate is almost square, it will be best to use the 
formula for square plates. 

In the above formule— 

ad = depth of lute in inches. 

l = length of plate in inches. 

b = breadth of plate in inches. 
= thickness of plate in inches. 

The thickness, however, should never be less than 3 inch, for 
practical reasons. 

The better plan is to have the flanges inside; for although with 
flanges underneath you have the advantage of a clear floor to the 
purifier, yet there are many disadvantages. They are not so easy 
to get at to fix the bolts; the plates are not so easy to extract if by 
chance one should be broken; they are not so strong to resist the 
lifting of the sides as when the flanges are uppermost; they do not 
bed so well on the foundations, as they are only supported at the 
flanges; and to have the purifier the same depth inside you require 
- side plates to be some 3 or 4 inches deeper than with internal 

anges. 

In concluding this article on the bottom plates, it may be men- 
tioned that the above rules are as applicable to rownd as to rectan- 
gular purifiers, except, perhaps, that there is a little more resistance 
offered by the bottom plates in the round purifier; but for all 
practical purposes they may be treated alike. 


SUNDAY LABOUR IN GAS-WORKS. 
By Norton H. Humpurys, F.C.S. 

Perhaps some apology is necessary for referring to this subject, 
after the very complete paper which was read by Mr. George 
Livesey at the recent meeting of The Gas Institute, together with 
the long discussion that followed, on ‘The Reduction of Sun- 
day Labour in Gas-Works.”* At previous meetings of the British 
Association of Gas Managers excellent communications on the sub- 
ject had been forthcoming; and altogether the matter has been 
fully set before the members of The Gas Institute. A stoppage of 
the make for 12 hours—from 6 a.m. to 6 p.m. on Sunday—has been 
proved, by practical experience (and that, in more than one case, 
of 30 years), to be perfectly feasible, easily managed, and free from 
any considerable additional expense. This being the fact, it might 
be supposed that in a professedly Christian country it would be the 
general rule not to make gas on Sundays. Yet, when we look the 
matter plainly in the face, it must be admitted that a cessation of 
gas making during the hours of the Sabbath day is the exception 
rather than the rule. I will not say that this is entirely due to 
apathy, or to unwillingness to change from an established custom 
that gives fairly satisfactory results. It must be remembered that 
there are few gas-works where the adjustment of the stokers’ duties 
and wages has not at times been the cause of much trouble and 
anxiety ; and therefore many gas managers do not care to interfere 
with the existing arrangements, so long as the men are satisfied to 
work on Sundays. They think that possibly some unforeseen cause 
may arise which would interfere with the ready acceptation of the 
ew arrangements by the men. It is scarcely needful to explain 
that, although this paper is headed “Sunday Labour in Gas- 
Works,” it might as appropriately have been entitled ‘ Sunday 
Labour in the Retort-House ;” for it is only in this department of 
gas making that the Sabbath rest is—shall I say unnecessarily ? 
—invaded. The lamplighters must go their rounds on that day; 
and, in the absence of some electrical or other device for lighting 


* See JounnaL, Vol, XLIIL., p. 1150. 








the street lamps automatically, it is evidently impossible to 
dispense with their labours. But, except in unusual cases, when 
repairs are necessary, all other departments of the gas-works are 
generally closed on the Sabbath day. 

There are also a few little practical difficulties in connection 
with a 12-hours cessation of gas making; but they are difficulties 
which any gas engineer of average intelligence could readily over- 
come. These have already been noticed by Mr. Livesey and 
others ; but still the matter might be assisted if some of those 
gentlemen who have had experience in the stopping of gas making 
on Sundays would communicate to the JournaL more detailed 
information respecting their modus operandi. There need be no 
trouble in connection with the heats. By closing the main 
dampers as soon as the charges are worked off, the heats can be 
sustained with a trifling consumption of fuel during the day. 
There is no difficulty with regard to the charging and drawing of 
the retorts, seeing that they are left with the lids screwed up; and 
the only difference is that the lids are taken off at 6 p.m., and so 
on, instead of at 6 a.m. and the following hours of the morning. 
But it is hard to see how, with the way of working described by 
Mr. Livesey, the loss of gas is avoided on the one hand, or the 
production of poor gas on the other. At 6 a.m. on the Sunday 
morning we find ourselves with all the retorts in various stages of 
working off the charge. Suppose we charge every hour with 
6-hour charges. Then the 12 o'clock charge is completely 
worked off, and the 1 o’clock nearly so; but the 2, 38, 4, and 
5 o’clock charges have a considerable quantity of gas to give off. 
Under these circumstances, the difficulty is to know when to open 
the cocks on the hydraulic main. It is obvious that this cannot 
be done until the exhauster has been stopped. If we stop the 
exhauster before 10 or 11 o’clock, there will be a loss of a portion 
of the gas from the later charges; but if we work it up to this 
period, the 12 o’clock charge will have been giving off inferior and 
poor gas for several hours, and the other charges also for a greater 
or less length of time. Suppose the exhauster were stopped at 
10 o’clock, losing the last hour of the 5 o’clock charge, then there 
would be an amount of overworking equivalent, on the average, to 
more than two hours. One way of meeting this difficulty would 
be to partially remove or loosen the cap on the top of the ascen- 
sion-pipe from each retort as the charge was worked off. 

So much for leaving off. Then, as to the starting again on 
Sunday evening. We find ourselves at 6 p.m. with a gang of men 
ready to start, and all the retorts worked off. Is it best to charge 
the retorts in rotation, as if no stoppage had taken place? or to 
draw them all, and charge, putting in light charges for those 
retorts which, if no stoppage had taken place, should come on for 
charging at 8, 9, 10, and 11 o'clock? If we have all the retorts 
charged at 6 o’clock, or as near as possible to this hour, some extra 
help will be required ; or, if they are left to take their turn, the 
stoppage will be for more than 12 hours, and must be calculated as 
somewhere about an all-round 15-hours stoppage. 

Having arranged the system of working for Saturday and 
Sunday nights, we are then in a position to calculate the exact 
time of stoppage, and therefore the effect that such will have on 
the make of gas. Each week of 196 hours requires to have a 
certain “‘ turn-out” of gas, suited to the requirements ; and if the 
retorts stand idle for 12 or 15 hours out of the 196, then this 
quantity of gas must be produced in the remaining 184.or 181, as 
the case might be. So that if, by regular consumption or ample 
storeage, all the retorts can be kept at full work from one week’s end 
to another throughout the 196 hours, then the effect of the Sunday 
stoppage will be to proportionately increase the number of retorts, 
and of stokers required to work them. ‘The retort-house expenses 
will be raised something like 7 per cent. These charges should 
not, under any circumstances, exceed 6d. per 1000 cubic feet ; 
so it is evident that the increased cost cannot be more than 
3d. per 1000 cubic feet of gas manufactured. That is, taking 
extreme circumstances; for there are very few gas engineers 
who are able to entirely avoid the occasional “ standing-off”’ 
of retorts; or, if they do avoid it, they incur other items of 
expense consequent upon being short of gas whenever there is an 
unexpected demand, or a more than usual increase in the consump- 
tion. The worst that can happen is an increased cost of 4d. per 
1000 cubic feet; and, without going so far as Mr. Livesey, and 
claiming that a positive gain will follow the keeping of a larger 
number of retorts under fire, it is evident that there are few 
circumstances in which the increased cost will be likely to show 
itself on the debtor side of the annual balance-sheet. If there are 
probable losses in connection with the adoption of this system, 
there are also probable gains. It is not unreasonable to expect 
that the stokers, refreshed by the weekly cessation from their 
monotonous and exhausting round of labour, will work better, 
and secure better results. Some have claimed that it would 
induce a superior class of men to come in as stokers ; but so long 
as the majority of the retort-house men are only taken on for 
varying periods during the winter season, I do not see that this 
could happen. Also, it is right to add that, according to my own 
personal experience, the retort-house men, as a body, are quite 
equal, in sobriety and attention to work, to the average of the 
labouring classes. They get into punctual habits, knowing that 
they must be at their posts at the appointed time ; and this has, in 
many ways, a beneficial effect upon their characters. 

It does not appear practicable, in the absence of more than the 
usual storeage, to stop for longer than 12 hours; and, when 
working on 12-hour shifts, a cessation for this period does not 
give the men a “ Sunday off,” in the ordinary sense of the word. 
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The 12-hours rest either follows upon working the Saturday night, 
or brings with it the prospect of having to go to work at 6 p.m. 
on Sunday night. In the South-West of England the general 
custom is 12-hour shifts, with a weekly change from night to day 
work. The gang whose turn it is to come on on Sunday morning 
remain at work till Monday morning, doing a 24-hour shift. 
Under this plan of working, the stokers secure every alternate 
Sunday to as great an extent as would be possible with the 
12-hours cessation of making. The effect of introducing a 
12-hours stoppage on Sunday, under these circumstances, would 
be, that the Sunday morning men would not be due till Sunday 
night. The 24-hour shift would be done away with; and, instead 
of having 24 hours off duty on every alternate Sunday, the stokers 
would secure this desideratum every week. ‘They would have 
either from Saturday at 6 p.m. to Sunday at 6 p.m., or from 
Sunday at 6 a.m. to Monday at 6 a.m., off duty 

There is no necessity for repeating here the arguments in favour 
of stopping gas making from 6 a.m. to 6 p.m. on Sundays. But it 
is hoped that the few foregoing remarks will, in some small way, 
serve to maintain the interest that already exists in respect to this 
important subject ; so that on the next occasion when the Sunday 
Closing Association send round their circulars, the replies may 
show an encouraging increase. 


Cechnical Hecord. 


NORTH BRITISH ASSOCIATION OF GAS MANAGERS. 
AnnuAL MEETING, JULY 24 AnD 25. 

At the conclusion of the proceedings at the above meeting 
reported last week, the reading of papers commenced. These were 
taken in the order given in the Journat for the 29th ult. (p. 198). 

Mr. A. M‘Puerson (Kirkcaldy) read the following paper :— 

DIFFICULTIES EXPERIENCED IN PURIFICATION. 

The circumstances which I am about to lay before you are, in 
my opinion, of so exceptional a nature, that I feel justified in 
occupying a portion of your time in narrating them, so that I may 
have the benefit of the various opinions and experience of the 
members of the Association brought to bear upon them, in order, 
if possible, to elucidate what I honestly confess still remains to me 
somewhat of a mystery. 

During the past winter I did not experience any difficulty in 
removing the sulphuretted hydrogen from our gas until the first 
week in January, when quite suddenly my purifiers commenced to 
foul more rapidly than usual ; in fact, only purifying about one-half 
the quantity of gas they had been doing in December, when the 
make was considerably greater. This I at first attributed to some 
carelessness on the part of the workmen; and I at once set about 
trying to find out if such was the case. However, I could not 
discover anything to justify my suspicion; and after a careful 
personal superintendence of the preparation of the lime and filling 
of the purifiers, I was forced to the conclusion that the cause lay 
somewhere else. (I may inform you that my purifying plant con- 
sists of four purifiers, 17 feet by 12 feet inside measurement, worked 
by six four-way cocks in the usual way; and that I use lime solely 
for purification, having four trays in each purifier, with a 6-inch 
layer of lime on each, or 2 feet of lime in each purifier.) A little 
consideration convinced me that it could not be a leak from any 
of the valve-cocks that was causing the trouble, or I should never 
have had a clean test from the gas as it entered the main leading 
to the gasholder; but to set at rest all doubts on this point, I had 
the cocks taken out of their seats, and the whole of the bearings 
properly cleaned and well greased. As I anticipated, however, this 
did no good. 

I next turned my attention to the lime, thinking it possible it 
might have depreciated in quality; and to test this I sent for some 
lime from another lime-works, and had it prepared and put into 
the purifiers. But this likewise had no salutary effect. About this 
time I discovered that the covers of the purifiers were hot, and that 
the water in the lutes was raised to a considerable temperature ; 
being more than tepid. This led me to the conclusion that the 
lime was not cold enough when put into the purifiers. Acting on 
this idea, I went over to Edinburgh and consulted Mr. R. Mitchell, 
who, on my acquainting him with the circumstances in which I 
was placed, at once most generously and promptly acceded to my 
request, and despatched to Kirkcaldy a number of waggon-loads of 
lime which had been slaked for a fortnight and was certainly quite 
cold. I had this absolutely cold lime put into my purifiers im- 
mediately on its arrival, and filled with it the successive purifiers 
as they became fouled. But this also was a failure; the heat 
continuing on the covers, and the water of the lutes still remaining 
hot. With regard to this heating, I may here remark that it was 
always the cover and water of the last, or clean purifier, that was at 
the highest temperature. I work three on and one off; and the gas 
passes from the top down through the lime. So that the heat was 
generated in the passing of the second purifier, and communicated 
to the cover and water in the lute of the third, or clean purifier. 

I next turned my attention to the coals that were being used ; 
and discovered that one kind of coal (a fresh supply of which I had 
obtained, and commenced to use at the new year, when this trouble 
began) had a large quantity of iron pyrites running throught it in 
laminations of considerable thickness. I at once stopped the use 








of this coal; and knowing that my friend Mr. W. Mackenzie, of 
Dunfermline, was in the habit of using this coal, I wrote him to 





ascertain if he was doing so, and if he had any trouble with his 
purifiers. From his reply I found he was using this coal; and, 
like myself, had from the beginning of the year also experienced 
difficulty in purification, although to a more limited extent than 
myself. I now concluded that I was on the proper track, Hoy. 
ever, although I had ceased to use this coal, there was no change 
for the better. I then determined on consulting Dr. Stevenson 
Macadam ; and I requested him to visit and inspect the works, 
When he came, I showed him the coal I suspected ; and he at once 
expressed his conviction that it was highly charged with sulphur, 
He took away with him three pieces for the determination of the 
sulphur in them; and at the same time I gave him some bottles of 
crude gas taken at the inlet to the condenser, so as to determine 
the quantity of sulphur in it, in order that I might be able to settle 
at once whether or not the crude gas was supercharged with 
sulphur, and so reduce the difficulty to a definite point, and obtain 
a certain basis on which to proceed. 
Dr. Macadam’s report on the coal was as follows :— 
No. 1 Sample. No. 2 Sample. No. 3 Sample. 
218 percent. .. 1'68percent. .. 1°92 percent. of sulphur. 

or 48°83 lbs. .- 37°63 lbs. .. 43°01 lbs. of sulphur per ton. 

This was equal to an average of 43°16 lbs. of sulphur per ton of 
coal. The gas he found to contain 16°56 grains of sulphuretted 
hydrogen per cubic foot ; while samples of gas taken from a like 
position from two other large gas-works he found to contain 8:37 
and 8°49 grains respectively, or only about half the amount found 
in the crude gas taken from our works. 

I had now, I thought, located the matter ; but still, although not 
using this coal, there was no abatement of the trouble. Dr, 
Macadam was of opinion that this was owing to residual sulphur 
being left embedded in the thick tar of the hydraulic main, which 
was being volatilized, and so fouling the gas then being made. In 
consequence of this I had the hydraulic main, as well as the con- 
densers, thoroughly cleaned and washed out with hot water. Still 
there was no improvement, but quite the reverse; the purifiers 
fouling more rapidly than ever. I thus had my suspicion aroused 
that some of the other coals I was using were also giving off an 
abnormal amount of sulphuretted hydrogen; and I resolved to 
find this out. I took a sample of each kind of coal I was using, 
and proceeded to Edinburgh; remaining with Dr. Macadam in his 
laboratory until he had determined the amount of sulphur in them. 
It was as follows (for obvious reasons I shall not give the names of 
the coals, but simply designate them by letters) :— 


Small Sample. 
Percentage of Sulphur. 
1°54 


Bulk Sample. 
Percentage of Sulphur, 
2°36 


Re AK 6 @ aos 

a ee 2°28 2°64 
Sa a 0°32 0°31 
Ma « be & 8 0°22 0°29 
a ke se oS 1°42 1°14 
F. 1°32 0°98 


The small sample, I may explain, was a piece broken off each 
block, and operated on in my presence ; the bulk sample being the 
entire block pulverized, and a sample taken from it. This was 
done by Dr. Macadam to check the other tests. From this you 
will observe the percentage of sulphur in four out of the six coals 
was abnormally high; from 0°5 to 0°6 per cent. being considered 
about an average quantity. Two of the coals thus contained each 
about five times the usual amount, two about double, and two 
about half. On my return home I immediately stopped the use of 
the two coals which contained so high a percentage of sulphur, 
and confined myself to the use of the other four (thus getting 
about the average amount), but without any immediate improve- 
ment; indeed, the purifier turned on the day succeeding my 
stoppage of these two coals only purified 120,000 cubic feet of gas, 
and gave a foul test in ten hours, when in ordinary circumstances 
it would have remained effective for at least five days. 

I thought it had now certainly come to a crisis; and although I 
had, through all, succeeded in keeping the gas supplied to the con- 
sumers free from sulphuretted hydrogen, by having a large staff of 
labourers constantly preparing lime and emptying and recharging 
the purifiers, I gave up hope of being able to maintain a supply 
of pure gas. Luckily, however, this was the turning-point. 

I may state that the temperature of the gas at the inlet to the 
purifiers ranged from 50° to 56° Fahr., and at the outlet of the 
scrubber the gas did not give, on litmus paper, any indication of 
the presence of ammonia. In order to be certain that no ammonia 
was present, I put some litmus in a Woulfe’s bottle, added sufli- 
cient acid, and kept a stream of gas passing through it without 
getting the slightest trace of ammonia; thus showing that it was 
all removed, and that this was not causing the trouble. 

I now resolved to ask some of my professional brethren to con- 
sult with me on the subject, in the hope that they might be able to 
assist me to overcome the difficulty, seeing that it still continued, 
notwithstanding I had ceased to use the coals found so foul. 1 
accordingly asked Mr. T. Whimster, of Perth, and Mr. J. Hall, of 
St. Andrews, to visit me at Kirkcaldy for this purpose. This they 
at once agreed to do; and having explained the whole matter to 
them, and placed Dr. Macadam’s reports before them and con- 
ducted them over the works, they (after a thorough inspection) 
told me they were afraid they could not be of any service to me, 
as they could not see anything wrong, and were of opinion that 
the trouble all proceeded from the sulphury coals. This I was 
convinced was the original cause of the difficulty; but why should 
it continue after I had ceased to use these coals ? i 

I was myself of opinion that the gas was being fouled in its 
passage through the pipes between the hydraulic main and the 
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purifiers, by deposited sulphur being picked up. One of the 
above-named gentlemen agreed with me in this, and the other 
differed; so I determined to have the point settled, as one of con- 
siderable importance, and worth being definitely ascertained. I 
accordingly had a bottle of gas taken from four different points of 
the works and had the amount of sulphuretted hydrogen in each 
ascertained by Dr. Macadam, with the following results :— 
Sulphuretted Hydrogen 


Gas taken from— per Cubic Foot. 


Hydraulic main te em oN - 9°16 grains. 
Inlebtocondenser . ..... .. . 1044 ,, 
Outletofcondenser . . ....... 84 ,, 


Inlet to purifiers. . . . <« + ae a 


These results are suggestive; and whilst, no doubt, variations 
will occur in the gas being evolved at any particular period, seeing 
the samples were all taken within 15 minutes of the same time, I 
do not suppose these variations would account for such a difference 
as here occurs; for while the gas taken from the hydraulic main 
contained 9°16 grains and had increased by 1} grains before the 
inlet of the condenser was reached (the gas having to pass along 
about 50 yards of pipe between the hydraulic main and the inlet 
to the condenser), it lost 2 grains in its passage through the con- 
denser, which I had had thoroughly cleaned out before this, and 
again became impregnated to the extent of 2} grains in its passage 
through the scrubber—an Anderson brush. You will, however, 
note the very considerable fall in the amount of sulphuretted 
hydrogen in the gas at the inlet to the condenser as compared with 
the previous analysis—10°74 grains as against 16°56 grains, or a 
decrease of nearly 6 grains. This is quite in keeping with my 
experience ; for after the purifier which only ran 10 hours, we had 
a gradual improvement, the next one going 20 hours, the next 48 
hours, the next 60 hours, and so on, until we got back to our 
normal condition. But in the meantime I had thoroughly washed 
out all the pipes between the hydraulic main and the inlet to the 
purifiers, as well as removed and cleaned all the brushes of the 
scrubber. ‘ 

Such was my experience in the matter of purification during the 
past winter ; and in it I was not alone, for, beside Mr. Mackenzie, 
Mr. Blair, of East Wemyss (a village about 6 miles from Kirkcaldy), 
was also in the same position, and called on me to see what I would 
advise him to do. I ascertained the coals he was using, and in the 
light of the knowledge I had obtained from the analysis, I told him 
to cease working with the coal designated A, which was the only 
one we were both carbonizing, and was quite different from the one 
Mr. Mackenzie and myself were usingincommon. Mr. Blair did 
this, and in two days reported to me that his purifiers were running 
longer; and they continued to go on improving. 

It is, in my opinion, evident from the quantity of sulphuretted 
hydrogen found in the crude gas, that the source of my trouble 
was in thecoal. But then I had been using a considerable quantity 
of both A and B coal all through the winter and until the beginning 
of January, without any trouble; and yet, on ceasing to work these 
coals, and cleaning out the whole of our apparatus, the normal con- 
dition of things was regained. 

I acquainted the different coalmasters with the circumstances ; 
and one sent to Dr. Wallace a waggon-load of his coal, with the 
request that he would determine the amount of sulphur therein. 
The load represented sections of the six different faces from which 
the coal was cut, and Dr. Wallace found as follows :— 

The portion from face No.  ecermmane 7 per cent. of sulphur. 
6 . 6 


” ” ” o ” ” 


” ” 3 ” 0°61 ” ” 
” ” 4 ” 0°47 ” ” 
” ” 5 ” 0°55 ” ” 


” 6 9 0°64 ” ” 
or an average of 0°56 per cent. 

This analysis was made in the beginning of March, and was the 
same kind of coal as that which I first suspected, and in which, in 
February, Dr. Macadam found 2 per cent. The coalmaster from 
whom coal A was obtained was also dissatisfied when I told him 
his coal was highly charged with sulphur; and he cut two blocks, 
representing the entire seam, from the two faces from which it 
was worked, and sent them to Dr. Macadam, to ascertain whether 
both of the faces were affected. They were found to contain 1°34 
and 1-06 per cent. respectively. This wasin March. In February 
Dr. Macadam found it to be 2°36 per cent. This coalmaster being 
still dissatisfied, sent in April a waggon-load to Dr. Wallace for 
analysis; and he found it then to contain 0°7 per cent, while I 
(after promising the President to read this paper) sent two 
samples of the A coal to Mr. G. R. Hislop, of Paisley, to examine 
for sulphur. One of these samples was from coal delivered to us 
in February; the other from coal delivered in May. Mr. Hislop 
found 1 per cent. of sulphur in the former, but only 0°48 per cent. 
in the latter. The quantity of sulphur found in this coal at 
different periods is most instructive. Dr. Macadam in February 
found 2°36 per cent.; and in March, 1°20 per cent.; Dr. Wallace 
in April found 0°7 per cent. ; and Mr. Hislop in May found 0°48 per 
cent. This would seem to point to a regular and gradual decrease 
in the quantity of sulphur, and would seem to indicate that at the 
new year the seam must have been in a very sulphury condition, 
and to be now going back to its normal state, as Mr. Tatlock, who 
analyzed it in 1875, found then only 0°13 per cent. Mr. Hislop’s 
analysis of a sample of the coal which I first suspected, and in 
which Dr. Macadam found an average of 2 per cent., agreed with 
that made by Dr. Wallace of the six blocks from the six faces 
(0°56 per cent.) ; while in a sample of B that was received by us 
in May, Mr. Hislop found 0°28 per cent., whereas in February 





Dr. Macadam found it to contain 2°64 per cent.—showing a very 
marked decrease. 

During the months of January and February, 1883, our manu- 
facture of gas was 14,018,400 cubic feet, and we changed nine 
purifiers during that period. In the months of January and Feb- 
ruary, 1884, our manufacture of gas was 14,858,000 cubic feet, and 
we changed 28 purifiers in the same time. 

I have now placed before you the particulars of my difficulty, 
and would request all the members to give them their careful con- 
sideration, and favour me with a full and free discussion, stating 
their ideas frankly and without any reserve; and I hope, if any- 
one ever had a similar experience, he will give us the benetit 
thereof, and how he succeeded in overcoming it. I would, however, 
desire to put before you what I deem to be the chief points of the 
case. First, then, I consider I am justified in saying that the 
primary cause of the trouble was the use of coals charged to an 
excessive degree with sulphur, and although some may, perhaps, say 
there was a mistake in the analysis of the coal, as Dr. Macadam’s 
results were not corroborated by Dr. Wallace, how can you account 
for the gas containing nearly double the amount of sulphuretted 
hydrogen that was found in the gases taken from other two gas- 
works, unless you admit that the coals were highly charged with 
sulphur? At the same time I am anxious to learn whether any of 
you ever knew or heard of coals suddenly changing in com- 
position, and becoming largely impregnated with sulphur. I 
have been making inquiry, and am informed, on pretty good 
authority, that where a “trouble” occurs in a seam it often 
becomes very sulphury. The variation of coal in this respect is 
strikingly illustrated in the case of the A coal, where, between 
February and May the percentage fell from 2°36 to 0°48 per cent. 
Then Mr. Hislop’s analysis of the February and May samples 
shows certainly not so great, but still a very considerable difference 
—1 and 0°48 percent. But for these corroborative results, I might 
have inclined to the idea that the lime was too hot when put into 
the purifiers, which might also have accounted for the heat found 
therein. I am, however, much more inclined to attribute the heat 
generated in the purifiers to the result of the energetic chemical 
action caused by such a large quantity of sulphuretted hydrogen 
being thrown on the lime in a limited space of time; as it is well 
known that time is a most important factor in controlling the 
amount of effective action to be obtained from the lime, as is illus- 
trated by the fact well known to us all, that we can purify more 
gas with the same quantity of lime in summer than in winter. I 
am also of opinion that the heat generated had the effect of decom- 
posing any carbon bisulphide in the gas, and thus increasing the 
amount of sulphuretted hydrogen. Another circumstance I noticed 
in connection with it was this: As you may suppose, in such a 
condition of matters, our testing was very frequent; and, although 
a clean test was obtained, if tried again within half an hour the 
discoloration of the lead paper would be very intense; the fouling 
appearing to take place very suddenly, and not to come on 
gradually, as is usually the case. I am inclined also to attribute 
this to the heated state of the purifier ; and it would seem to indi- 
cate that lime raised to a certain temperature loses, to a great 
extent, its affinity for sulphuretted hydrogen, and becomes inert as 
a purifying agent. ; : 

I must apologize for having occupied so much of your time; but 
trust you will excuse me for so doing, as I consider the circum- 
stances being so exceptional (at least to me) warrant me in laying 
the matter before you, even at considerable length. I would also 
desire to thank Mr. Hislop for his kindness, in analyzing the 
samples of coal, as this has enabled me to place the matter before 
you more fully than would otherwise have been possible. 

Discussion. 

The PRESIDENT invited discussion, not only on the part of gas 
managers, but also of their friends the coalmasters who were 
present. He hoped these would assure them that the difficulties 
referred to could only be the result of palpable carelessness at the 
pits, and not that gas managers were all subject to this kind of 
thing being thrown upon them at any moment without notice. 

Mr. P. Watson (Stirling) said he had had experiences similar to 
those of Mr. M‘Pherson on two occasions—the first about five or 
six years ago, and lasting four or five days; and the second about 
two years ago, and lasting something like a week. It all came right 
of its own accord. At Coatbridge, some fourteen years ago, Mr. 
Drummond had about a month of it ; and it went gradually away. 
Neither Mr. Drummond nor he could trace the cause of it. He 
thought Mr. Drummond used about 50 tons of lime; and it came 
out of the purifiers about as fresh as it went in. 

Mr. G. Boyp (Alloa) was very sorry to say that he had had too 
much experience of these difficulties, from what he believed to be 
a coal containing too much sulphur. They were afraid to test 
the gas. Mr. M‘Pherson knew the trouble he had; and he fully 
sympathized with him. The gas was quite black after it passed 
through the three purifiers, and before it was slightly yellow. 

Mr. W. Fou ts (Glasgow) said that he understood Mr. M‘Pherson 
had not made any difference in his purchases of coal. Mr. Watson 
said that in his case the lime came out as clean as it went in. He 
should rather attribute the result to some impurity in the lime. 

Mr. M‘Puerson said his lime was thoroughly impregnated with 
sulphates and carbonates. 

Mr. W. Key (Tradeston, Glasgow) asked what was the tempera- 
ture at the time. This was, he said, a matter which had annoyed a 
number of gas managers during the past year. Mr. M‘Pherson 
stated that he had made the same quantity of gas as before. 

Mr. M‘Puerson: Not much more. 
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Mr. Key asked if he found the temperature as high as in the 
previous year. 

Mr. M‘Puerson: It ranged from 50° to 56° Fahr. (according to 
the temperature of the atmosphere) on entering the purifier. 

Mr. Key said he was going to suggest that the whole cause of 
the difficulty was the exceptionally mild winter they had last year. 
He insisted on the necessity of gas managers providing arrange- 
ments, in the way of condensation, in the line which he had pre- 
viously indicated; and of the manager having in his power the full 
control of raising and lowering the temperature at any time in the 
year. Mr. M‘Pherson might dismiss from his mind everything 
connected with coal or coal pyrites as the cause of his trouble, 
because all the gas managers in the country had been using coal 
similar to this in previous years (and possibly he had also), with- 
out difficulty. He had had the same experience, but had been in 
the habit of keeping a record of the temperature of the atmosphere, 
which was usually 34° or 40°—very seldom above 45°. At the 
inlet of his purifiers it was 126°. But, mdependently of this, 
Mr. M‘Pherson had found the clue himself in the last clause of his 
paper; and this was the temperature of the lime, caused by the 
chemical action going on from the high atmospheric temperature. 
It was, in his opinion, nothing else than the temperature of the 
lime which caused the difficulty. If they had a little patience, and 
let the purifiers cool down, the thing would come right. Allow the 
purifiers to cool down, and the foul gas would pass and the purifier 
clean itself out. He should say that the works that had been so 
troubled this last winter were works that were ripe for additions to 
their purifier and condenser arrangements, so as to keep the gas all 
right in the very mildest of seasons. 

Mr. W. Mackenzie (Dunfermline) said he should like to take 
exception to Mr. Key’s remarks. He did not think atmospheric 
influences had anything to do with the matter. He thought most 
of the members had passed through as mild winters as the last, 
and yet had never experienced anything like these difficulties. His 
experience was of the same nature as Mr. M‘Pherson’s, though not 
to the same degree ; and, contrary to the very strong advice he had 
to discontinue using the coal, he had resolved, in order to ascertain 
accurately whether the coal was or was not the cause of the diffi- 
culty, to persist with it. He did so, and in the very same 
proportions ; and, as some of the speakers had said, the matter 
wore off, and cured itself. The cause was a matter somewhat of 
surmise. But, at the same time, he could not help feeling that the 
coal must really have improved in quality. 

Mr. J. M‘Crar (Dundee) said that, regarding the effect of atmo- 
spheric temperature on the percentage of sulphur, he did not think 
it formed an element in the difficulty. The difficulty, he thought, 
lay in the percentage of sulphur in the coal. 

Mr. J. Hatt (St. Andrews) said the meeting had to thank Mr. 
M‘Pherson—first, for his very able paper; and, secondly, for the 
history he had given them of his difficulties. So far as Mr. Key’s 
theory was concerned, Mr. M‘Pherson, instead of getting into 
difficulties, should have been getting out of them; because the year 
was turned, and his make of gas was becoming less. He reasoned 
in this way about the difficulty: Mr. M‘Pherson was using the 
same coal and lime in the same circumstances as the whole year 
through. He should have liked to know from the coalmasters 
present if there was any experience of coal changing in character in 
this way. He did not think, in the first instance, that the coal 
was the cause of the difficulty. It had occurred to him that there 
was something foul about the works; and that this was being 
picked up in the gas, and discovered in the purifiers. He certainly 
had thought that the lime Mr. M‘Pherson was using was too hot, 
though not that it was in such a state as to cause the difficulty 
under which he laboured. At the same time, he thought the evil 
had been gathering previously, and had “come to a head” at 
this time. This made him suggest to Mr. M‘Pherson that it was 
possible that, from the hydraulic main forward, there might be 
sulphur, in some form or other, left in the vessels, and causing the 
foulness of which he complained. This, they would see, was a 
conclusion borne out by Mr. M‘Pherson’s actions under the advice 
of Dr. Macadam. At the hydraulic main he had a certain per- 
centage of sulphur, and at the inlet to the purifiers it had increased ; 
showing that there was a percentage of sulphur being picked up 
and carried forward. All the lime with which he filled his purifiers 
was being destroyed by the foulness of which he complained. 
Hence, the lessons he would draw were these: The first cause of 
Mr. M‘Pherson’s difficulty was his coal—the fresh coal received 
into his works had changed during the working. Whenever he 
gave up using these coals, things became slightly better; but he 
was not free from all difficulty until he had his apparatus properly 
cleansed. Therefore, he (Mr. Hall) would advise managers, first, to 
look out carefully as to the coals they bought ; secondly, to be sure 
that they had them when they did buy them; and, thirdly, to see 
that their apparatus was properly cleaned. 

Mr. J. Histor (Maryhill) said he had several times had the expe- 
rience of Mr. M‘Pherson. There had been a good deal said as to 
the difficulty and its cause, but nothing at all as to the remedy. He 
did not mean to enter into the cause ; but it was not temperature, 
because he had means of condensing which he could regulate to 


any temperature. He had had experience of the difficulty for some 
weeks in January, 1883, and had tried everything, even cooling the 
tops of the purifier-covers with a spray ef water. But the only 
remedy he found was using the lime perfectly cold, and as dry as 
flour. This within two days reduced him to the normal condition 
of working. 

Mr. A. Suirn (Aberdeen) said this epidemic seemed to have been 





met with within a small circle; and it would be interesting to 
know, before they discussed the cause, what district the coal came 
from. 

Mr. Histop said he was always using the same coals, and there 
was no difference in them; and he was going back as far as 25 or 
26 years. 

Mr. Fouts said he understood Mr. M‘Pherson to say that his 
lime was thoroughly impregnated with sulphur; showing that the 
purifier was doing its work. 

Mr. M‘PuHerson: Yes. 

Mr. Fou ts said it must therefore have been the coal that was at 
fault; so that he thought all questions of temperature, &c., might 
be put aside. 

Mr. J. C. Apamson (Airdrie) said that, looking at the samples of 
coal produced, it was evidently a coal from near a “ trouble,” if not 
from a “trouble” itself. It contained a large amount of sulphur, 
and it might have been producing very much less gas per ton, and 
therefore required a greater charge to keep up the supply. If so, 
this was a double cause for the difficulty. 

Mr. H. Arrkxen (Falkirk) said that all coals varied, and were 
never quite alike in character. They varied from place to place, 
and in the section of the seam. That a “‘ trouble” did usually 
produce more sulphur was quite true; and the extent of a 
‘trouble,’ or hitch, did not often limit itself to a few inches ora 
few feet, and that it had more sulphur in it than the rest of the 
seam they knew also to be a fact. He entirely agreed with the 
supposition that the coal was the ‘ father and the mother”’ of this 
evil; and that it might have been intensified by the rapid changing 
of the purifiers was, to his mind, also pretty clear. He thought it 
was a thousand pities that Mr. M‘Pherson did not keep a sample of 
the coal which he sent to Dr. Macadam, and at once pack off a 
whole truck load of coals and analyze them in block ; because there 
was nothing so unsatisfactory as analyzing one bit. They should 
be sent away in a 5 or 10 ton quantity. 

Mr. Hatt, jun. (St. Andrews), said the temperature on entering 
the apparatus was 50° or 56°. Did Mr. M‘Pherson know what 
it was before and after his difficulties? 

Mr. M‘PHeERsOoN said always between 50° and 60°. He tried to 
keep it always about this, and never liked it to exceed 60°. In reply- 
ing on the debate, he said most of the speakers had, he thought, 
answered each other. In regard to Mr. Key, he could not see what 
atmospheric temperature had to do with the difficulty at all. Ifhe 
kept the temperature of the gas down to 50° or 60°, it was quite 
sufficient. If this was so, Mr. Key must agree with him that the 
heated state of the purifier was caused, not by the atmospheric 
temperature, but by the extra amount of sulphur thrown on the 
lime. He thought this more likely to be the correct solution, 
seeing that the temperature of the gas was reduced, he should say 
below what most managers would bring it down to. He did not 
think, either, that this was a sign that the works required extra con- 
densing power, if they were able to reduce the temperature of the 
gas to this amount, even in such an abnormal winter as the last 
was. For, if they considered that they found 16 grains of sul- 
phuretted hydrogen per cubic foot in their gas, as against only 
about 8 grains in the gas of the Edinburgh and Edinburgh and 
Leith Companies, he thought this was a clear indication that the 
coal was the source from which the trouble emanated. He thought 
atmospheric temperature had very little to do with the matter. 

Mr. Youne (Bonnyrigg) wished to add a word as to an expe- 
rience of this kind which occurred to him a great number of years 
ago. It was in association with a lot of material that came out of 
one of his coals. He threw into the retorts, with the coal, a quantity 
of the unfallen limestones that came out of the lime, and there was 
no difficulty after that. 

The PresipENT thought the thanks of the meeting were due to 
Mr. M‘Pherson for his paper. 






Mr. R. M. SurHervanp (Falkirk) read the following paper :— 
NOTES ON WATER GAS. 

Water gas has been investigated by chemists at various periods 
during the past hundred years, chiefly with the object of using it 
as a fuel. As you know, it is formed by passing superheated steam 
through red-hot coke or carbon, from which result hydrogen, car- 
bonie oxide, and carbonic acid gases, in the proportion, by volume, 
of 60 parts of hydrogen, 20 parts of carbonic oxide, and 20 parts of 
carbonic acid gas. Amongst the attractions to the study of this 
process were the abundance of water in nature, and the powerful 
heat and adaptability of the resultant gases in processes where the 
use of coal or coke was objectionable. Owing to the non-luminous 
character of the flame of water gas, its use for lighting purposes 
was not at first speculated upon; but it is its present use for this 
purpose that is of interest to us, and is the subject of my paper. 

The manufacture of water gas for lighting purposes has been 
carried on, under various processes, for some years in the United 
States; and I recently had the opportunity of visiting one of the 
New York gas-works, where this gas is solely made, under what is 
known as the Tessié du Motay process, in the following manner :— 
The part of the apparatus corresponding to the retort in a coal-gas 
work is called the gasogene, which is a fire-brick retort or chamber 
built vertically, and encased with a ring of boiler plate. It has at 
the bottom a number of openings fitted with iron doors, used for 
inserting fire, to kindle the mass of coal at starting, or for with- 
drawing ashes when necessary. The gasogene is capable of holding 
about 8 tons of coal when full. Iron superheaters, for superheating 
the steam, are built in the setting of each gasogene, which is 
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charged from the top, like an oil or shale retort. Besides the 
opening at the top, for charging, there is a stand-pipe, having a 
pranch leading to a water-box. The stand-pipe has on the top a 
moveable cover. 

The number of gasogenes employed depends, of course, on the 
quantity of gas requiring to be made; but it is best to have at 
least two, on account of the method of alternate working which I 
will describe presently. When a start is made, the gasogene is 
charged with anthracite coal in small pieces; fire is put to the 
bottom ; and air blown up through the mass, from a fan blast. 
During the time the air-blast is blowing, the cover is kept off the 
top of the stand-pipe; and the flame, air, and any little volatile 
matter that may come off the coal are allowed to escape into an 
overhanging hood, and thence to the chimney. 

The man in attendance knows, by the appearance of the flame, 
&e., issuing from the stand-pipe, when the coal is at the required 
temperature; and he then shuts off the fan blast, closes the top 
cover on the stand-pipe, and opens a valve which admits the super- 
heated steam to the bottom of the gasogene. As the steam forces 
itself through the red-hot coke, the water gas is evolved, and passes 
on, through the branch connections of the stand-pipe, to the water- 
box, and then on to a gasholder, after passing through some mains. 
The passage of the volume of superheated steam through the mass 
of red-hot coke, after about 10 minutes’ duration, cools down the 
mass below the temperature required for the decomposition of the 
steam; and at this stage the steam is shut off, the moveable cover 
lifted from the top of the stand-pipe, and the air-blast again put 
on. This alternate process goes on until the charge is exhausted. 
The gasholder serves to store the water gas preparatory to its being 
carburetted with the vapours of light petroleum naphtha. 

The carburetter is a scrubber-like vessel, containing a series of 
trays or shelves, and surrounded by a steam jacket, which serves 
to vaporize the naphtha, and thus facilitate the union of the gases. 
The naphtha is run into the top of the carburetter in a slow stream ; 
flows into the first tray to a depth of about 3 inches; and then 
overflows into the tray beneath, by openings in the trays, placed 
alternately near the side of the carburetter. During this time the 
water gas is ascending the carburetter in a constant current, enter- 
ing at the bottom, passing through the opening in the first tray, 
then flowing over the surface until it reaches just underneath the 
opening of the tray immediately above, when it passes into it, and 
so on until it makes its exit at the top. 

The gases now issuing from the top of the carburetter are only 
mechanically mixed, as it were; and, to prevent dissociation and 
condensation, are next passed through a bench of fire-brick D- 
shaped gas-retorts, of the ordinary type in use in coal-gas works, 
These retorts are set and fired in the usual manner. The mixed 
gases pass in at the door at the front of the retort, travel to the 
back end, and then pass into a hydraulic main and set of con- 
densers. The object of passing the gases through these fire-brick 
retorts is to fix them and make them permanent, so that they may 
be stored and delivered through long lengths of street mains, like 
ordinary coal gas. There is no difference in the mode of firing 
these retorts from ordinary gas-retorts, but some attention is paid 
to the quantity of gas passing through them; in fact, the heat is 
regulated by the quantity of gas admitted, the inlet-pipe of each 
retort having a valve attached. On the exit-pipe of each retort is 
placed a small tap, which is used for testing purposes. The man 
in attendance, when he wishes to know if the process is going on 
properly, holds a small piece of white paper to the tap, and opens 
it. The gas flowing against the piece of white paper stains it 
either a light, medium, or dark-coloured stain. If light, too much 
gas is passing through; if medium, the proper quantity; and if 
dark, too little. The flow of gas passing through the retort can be 
at once altered by moving the inlet-valve so that the proper tem- 
perature for making fixed or permanent gas may be maintained. 

From the condensers the gas passes to one or more water 
scrubbers, used for freeing it from naphthalene, which is formed in 
some quantity in this process ; and thence on to the lime purifiers, 
where it is purified with lime in the usual manner. I did not 
observe anything noteworthy about the purifiers, except that the 
bottoms and sides were lined with concrete; the side plates having 
knobs cast on them to make the concrete adhere. The concrete 
— effectually prevents rusting, and it is for this object that it is 
used, 

The finished gas consists of about equal parts by volume of 
hydrogen, carbonic oxide, and marsh gas, with from 12 to 15 per 
cent. of illuminants; and it has an illuminating power of 25 to 27 
candles. The quantity of anthracite coal used, including that 
required for raising the superheated steam, and also the steam 
required for driving the machinery about the works, is 70lbs. per 
1000 cubic feet, or 700 lbs. for every 10,000 cubic feet of finished 
gas. In the carburetting parts of the process, 4} gallons of light 
petroleum naphtha are used for every 1000 cubic feet of gas. The 
impurities present in water gas are somewhat similar to those 
found in coal gas, with the exception of considerably less sulphur 
when a good anthracite coal is used. 

I regret that, owing to not having the opportunity of seeing 
drawings of the different parts of the works, I have not been able 
to give you the exact dimensions of the apparatus; and as I did 
not get the figures, giving the cost of raw material, production, &c., 
I am not in a position to lay before you a comparison of the cost 
of manufacturing this gas against ordinary coal gas. I may, how- 
ever, be permitted to give a few of the impressions formed by my 
visit. I found a large and well-appointed works making gas solely 
by this process, and supplying it where the competition of ordinary 





coal gas had to be met. I was assured that no difficulties were 
found in the manufacture; and I could see large benches of the 
ordinary coal-gas retorts standing idle—making it reasonable to 
believe that the new system was found more profitable. 

There is no doubt that, in the United States, with the large 
supplies of natural petroleum available, it may be more profitable 
to make water gas than in other countries less favourably situated ; 
but there are some features in the process deserving of notice, as 
they are advantages which might be applicable even to our own 
country, where there is an abundant supply of cheap mineral oil 
and material for making it. The cheaper distillates of these 
mineral oils, with a slightly altered arrangement of plant to suit 
the difference of the carburetting material, are quite suitable for 
increasing the luminosity of water gas. There is a large quantity 
of gas made per ton of coal—including the coal used for other 
purposes, about 32,000 cubic feet of finished gas per ton. Youcan, 
therefore, readily see that there is room for considerable economy 
of works, space, and labour, where you have only about one-third 
of the coal to manipulate. The enriching material no doubt 
weighs about 3 ewt. per 10,000 cubic feet of gas; but, being in the 
form of a liquid, it can be conveniently stored, and pumped at 
small cost to the spot where it is required. 

If ever a demand springs up for heating as well as lighting gas, 
the heating gas made by this process can be supplied direct from 
the gasogenes, and only the gas required for illuminating purposes 
enriched. The problem of supplying gas of good illuminating 
power, when the better classes of cannel coals become much 
scarcer and dearer, may have to be faced some day by Scotch gas 
managers ; and, unless you have some better system in view that 
I know not of, I think you have in this process a solution of the 
difficulty, if ever you recognized it as a difficulty. 

Discussion. 

Mr. W. Fouts (Glasgow) asked what was the quality of the 
gas obtained by this process. 

Mr. SUTHERLAND said it was from 25 to 27 candle gas. 

Mr. Fourts: What is the proportion of ammonia produced ? 

Mr. SuTHERLAND: There is no ammonia produced where anthra- 
cite coal is used. 

Mr. P. Watson (Stirling) asked if there was any special object in 
view in using this description of coal. 

Mr. SuTHERLAND replied that anthracite coal was very abundant 
in the States, and was probably found most economical; but the 
process was quite suitable for using bituminous coal, in which case 
there would be tar and ammonia produced, as in the ordinary 
process of gas making from coal. 

Mr. H. Arrxen (Falkirk) said he had recently returned from 
America, and had visited the works Mr. Sutherland referred to. 
The reason given for using anthracite coal was that it yielded a 
more satisfactory gas; and they did not want to be troubled with 
tar or ammonia, or bye-products of any kind. They, therefore, 
preferred anthracite coal to ordinary coal, although this was used 
in some cases. He could not get any information as to the 
chemical effect of the mixed gases passing through the fire-clay 
retorts. Some said there was no chemical change, except that 
a proportion of the heavier oils was there decomposed. It 
was quite true that they found these water-gas works all over 
the States. In New York at present there was no competition ; 
the Gas Companies there having all combined to charge a uniform 
price for both coal and water gas. They intended to continue 
this arrangement for some time; so there was some difficulty in 
ascertaining the comparative cost. To his own mind, the cost of 
coal gas was less than that of water gas. As to illuminating 
power, some maintained that it was higher. But there was a great 
diversity of opinion; and, so far as he was able to see, he could 
not find very much difference between one and the other. In 
regard to the production of gas, 32,000 cubic feet per ton was 
much under what he was told; and he should suppose it to be 
nearly 50,000 cubic feet. Theoretically, he supposed, they should 
get something like 100,000 cubic feet per ton; and no doubt the 
process could be altered so as to produce a much better yield from 
the same quantity of coal. As regarded the prospects of the 
process being adopted in this country, he thought that, in present 
circumstances, it was hopeless for water gas to compete with coal 
gas, because the cost of 4} gallons of naphtha was far greater 
than that of coal gas, even keeping out of account the tar and 
ammonia obtained. On this ground, therefore, they were not ripe 
for it. He thought that the system of water-gas making was the 
most expensive that could be had. Using bituminous coal and 
having bye-products seemed to him to be a very much better way 
of getting their gas than that now adopted in America. 

Mr. J. SomervitLE (London) asked whether it was a fact that 
water gas in America contained a very large proportion of carbonic 
oxide—35 or 40 per cent.—and was therefore rather a dangerous 
gas for domestic consumption. He said they heard a great deal 
about deaths in America which had, he believed, been traced to this 
gas; and was it not also the case that they had not been able to 
diminish this large quantity of carbonic oxide in any way ? while, 
having no smell, people had no means of detecting its presence. 

Mr. A. M‘Puerson (Kirkcaldy) asked if it had been ascertained 
that water gas was equally permanent with coal gas, and did not 
lose its illuminating power by storeage and distribution. 

Mr. SuTHERLAND, in reply, said Mr. Aitken had entered a rather 
wide field in his remarks, and he (Mr. Sutherland) had not statistics 
before him which would enable him to reply fully upon every point. 
In regard to the quantity of gas per ton obtained by this process, 
he had included all the coal used in the works—not only the coal 
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used in the gasogenes, but that employed for raising steam required 
in the process, as also for driving the machinery of the works. If 
he knew the exact quantity of coal used for making gas (which he 
did not), Mr. Aitken’s figure of 50,000 cubic feet per ton would 
probably nearly agree with his own. With reference to the change 
that took place in passing water gas and naphtha vapours through 
heated fire-clay retorts in the process of fixing, he thought this was 
a process something similar to that which took place in an ordinary 
coal-gas retort. Ifthey took a ton ofshale, for instance, and carbon- 
ized it at a low temperature, they would get a small yield of gas and 
a large yield of oil, from which oil could be refined paraffin oil and 
parafiin wax. If they took the same shale and carbonized it at 
ordinary gas-works heats, they would get a larger yield of gas, no 
oil, but a quantity of tar. They, in fact, by this higher heat, drove 
the paraffin series into the coal-tar series; getting an increased 
yield of permanent gas from the decomposition of the oil vapours, 
and forming a new group of products altogether. He thought the 
process of passing the water gas and vapours of petroleum naphtha 
through the fire-brick heated retorts effected this same change, and 
transformed the petroleum or paraflin group, containing gases liable 
to condense, into the fairly permanent gases associated with the 
coal-tar group. Referring to the respective cost of water gas and 
coal gas, he could not speak exactly as to this; but he believed that 
in New York and Brooklyn alone there was supplied with this gas 
a population larger than that of Glasgow. This implied that con- 
sumers did not find any disadvantage in using the new gas, and 
that the Companies supplying it found the process to be economical. 
He thought the meeting would concede that they could not fairly 
criticize a process which had only been in use for a few years, as 
compared with the ordinary process of coal-gas making, where they 
had the experience of something like three-quarters of a century to 
guide them, without assuming that improvements would be effected 
in the manufacture of water gas, which would tend to lessen its 
cost and improve its quality. In regard to the cost of the naphtha, 
Mr. Aitken held an erroneous opinion. He knew this naphtha tobe 
the cheapest product of petroleum, and that it did not cost more, in 
large quantities, than 3 cents, or about 14d., per gallon, which made 
the whole cost of carburetting or enriching 10,000 cubic feet of gas by 
no means excessive. In answer to Mr. Somerville’s question, he 
must say the gas did contain a large quantity of carbonic oxide— 
he thought about the quantity mentioned by Mr. Somerville; but 
whether there had been accidents through the use of the gas he did 
not know. He should scarcely think, in a city where there was so 
large a production (and, of course, consumption) of this gas, that, 
in the first place, the Government would tolerate the distribution 
of a gas which was hurtful to health; and, in the second place, 
that consumers themselves would allow gas to be brought into 
their premises, if they believed it to be more dangerous. He 
thought that they would prefer to take ordinary coal gas, which 
they could readily get from the competing Companies. In reply to 
Mr. M‘Pherson, water gas was equally permanent with coal gas. 
The process of passing it through the heated fire-clay retorts 
seemed to ensure its permanency; and no difficulty was experi- 
enced from condensation or stoppage in the mains. 


Mr. R. B. Marn (Glasgow) read the following paper :— 
SOME POPULAR DELUSIONS REGARDING BUNSEN 
BURNERS 


When the illustrious Bunsen discovered that gas mixed with a 
certain proportion of air, previous to its ignition, produced a flame 
of highly concentrated heating power, it probably did not occur to 
him that within that blue flame there lurked an element of humour 
which was destined to enliven and diversify, in a not inconsider- 
able degree, the every-day life of the future gas-stove manufacturer. 
But so it has been. Whilst the great chemist of Heidelberg, by 
his discovery, temporarily deprived gas of its illuminating property, 
he was at the same time adding “sweetness and light” to the 
lives of future generations of gas-stove manufacturers ; illustrating 
anew the old proverb that ‘* Nature everywhere hath her com- 
pensations.”’ 

This paper is entitled ‘“‘ Some Popular Delusions regarding Bunsen 
Burners ;”’ but before passing on to consider ‘the more serious 
aspects of the question, you may naturally expect me to explain 
the somewhat strange allusions to its humorous aspect contained 
in my opening paragraph. Here, then, is the explanation: We 
live in an age of constant discoveries in science, when every year 
is adding fresh marvels to our already astonished minds. People 
are everywhere prepared for wonders; and when our country 
friends pay their first visit to a gas exhibition, and make their first 
acquaintance with a Bunsen burner, their interest and astonish- 
ment are naturally very great, more especially if they are accom- 
panied by a “knowing” friend and guide, whose acquaintance 
with the matter is probably a little less than their own. ‘“ Here,” 
says our knowing friend—“ here is a stove that burns air. Look 
at that!’ Our country friend, at first incredulous, is assured 
beyond doubt that he really beholds what is stated. Is not the 
open bulb before his eyes? and can he not hear the hissing noise, 
occasionally, of the inrushing and fated current? Conviction is 
forced upon him, and he can only stand open-mouthed and stare. 
The matter is simply just another of those very things which my 
Lord Dundreary declared ‘no fellow could understand.” If any- 
thing were needed to add point and force to these remarks, where 
could it be better found than in Glasgow itself, in which, in this 
nineteenth century, this age of science, a Company exists for cer- 
tain purposes of gas apparatus manufacture, bearing this mysterious 
and awful title: ‘The Air-Burning Company, Limited.” 
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But, gentlemen, I have neither time nor inclination to. dwell 
further on this point, and will proceed at once with the considera. 
tion of my subject; and in case any of those present may think | 
am engaged in an entirely Quixotic enterprise, allow me to state 
briefly that an article on ‘‘ Gas Cooking-Stoves” in the July part 
of that most popular monthly magazine of the day—Chambers's 
Journal—has led me to select the subject upon which I am about 
to address you. If these remarks, to use the time-worn phrase, 
‘should meet the eye’ of the author of that article, who signs 
himself “* An Analytical Chemist,” he will perhaps accept my con- 
gratulations for the signal service he has rendered not only to his 
Journal, but to the whole British public, by the admirable manner 
in which he has pointed out and emphasized the benefits to be 
gained by the universal adoption of gas for cooking purposes. 

The writer of the article, however, falls into a common and 
palpable error when he deals with the question of the best and 
most economical mode of burning the gas inside the ovens. Here 
are his words : 

Gas in the form used for illumination is capable of giving off much soot 
and other objectionable products of combustion. In the Bunsen flame the 
combustion is more perfect, and consequently the temperature is very 
much higher; so that, by this simple change, an extraerdinary saving of 
gas is effected, whilst the objectionable products before mentioned are 
almost entirely eliminated. To effect this change, all that is necessary 
is to mix the gas with a sufficient quantity of air before it reaches the flame, 

These words, gentlemen, express in a narrow compass the 
popular delusions regarding Bunsen burners which it is my object 
to dispel. Summed up, they imply the following :— 

1. That, in the illuminating form, gas combustion must necessarily 
be imperfect ; and, as a consequence, not only be of lower 
temperature, but also give off certain objectionable products 
not to be found when the Bunsen burner is used. 

2. That by “ burning the air,” as it is termed, a great saving in 
gas is effected. 

8. That a much higher temperature is obtained by the Bunsen 
than by the illuminating flame. 

Let us consider these three points seriatim :— 

1. That gas burnt in the illuminating form must necessarily 
be imperfectly consumed, and give off noxious vapours in 
consequence. 

In presence of this Association of Gas Managers, it is entirely 
unnecessary for me to reply to this statement, as it is well known 
to all present that such is not the case. Gas-stove manufacturers 
know very well that the danger of imperfect combustion (consider- 
ing the varying candle power of our British gas, and the conse- 
quent difficulty of properly adjusiing the supply of air) lies very 
much in the opposite direction ; while as to offensive products of 
combustion being much greater from the white than from the 
blue flame, all who have come much in contact with both systems 
possess a satisfactory answer in the impression produced upon their 
olfactory nerves. 

2. That by using the Bunsen burner a great saving in gas is 
effected, principally on account of the increased quantity 
of air burnt. ‘ 

With regard to this, my only wonder is that anyone possessing 
a knowledge of gas matters could make such a statement, or imply 
that such was the case. The most elementary knowledge of 
chemistry teaches us that gas can only combine with oxygen in 
certain fixed and definite proportions ; and whether it meets with 
that fixed and definite proportion at the point of ignition or in the 
Bunsen bulb is immaterial. 

8. That a much higher temperature is obtained from the 
Bunsen than from the white flame. 

Here we tread upon more difficult ground, and treat of an aspect 
of the question in which there is more room for legitimate differ- 
ence of opinion. But how far is this opinion justified? It is an 
undoubted fact that the heat of the Bunsen burner is more highly 
concentrated than that in the illuminating flame, and is, therefore, 
universally adopted by all gas-stove makers for boiling purposes, 
where it is desirable to concentrate the whole heat on the vessel. 
And for this purpose the Bunsen flame possesses another very 
desirable qualification—viz., that it does not deposit soot on the 
bottom of the vessels against which it is directed, and thereby 
obstruct the conduction of the heat by the intervention of a power- 
ful non-conductor. But beyond this the superior qualities of the 
Bunsen flame do not go. 

If the statement that a Bunsen burner develops a much higher 
temperature than an illuminating flame is meant to be accepted as 
an absolute one, then I join issue at once on this point; and a very 
simple experiment—which I have not now time to make, but 
which anyone can make at his leisure—will prove to all inte- 
rested that such is not the case. I may mention that this 
experiment was suggested by Dr. T. O’Connor Sloane, of New 
York, in a paper read before the American Gaslight Association, 
in Boston, in 1881.*. Take two burners, a Bunsen and a white- 
flame, adjusted to consume equal quantities of gas, and introduce 
them into two separate tubes surrounded by a water jacket ; the 
same quantity of water at the same temperature to be placed in 
each. Let each tube have sufficient convolutions to present a 
large conducting surface. Allow the flames to burn for the same 
length of time in each tube, and take the temperature of the water. 
It will be the same in each case; proving the heat developed in 
both burners to have been equal. If this experiment were tried 
under an open vessel, with Bunsen and white flames respectively, 








* See Journat, Vol. XXXVIILI., p. 878. 
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the results would be very different ; the Bunsen flame would boil 
the water more quickly than the other. And why? Because in 
the white-flame burner a large part of the heat developed would 
never strike the bottom of the pan at all, but would be radiated off 
jn all directions. To use Dr. Sloane’s words: “ The difference 
between a luminous and a non-luminous flame . . . is one of 
character only. If all the heat be utilized, one is as efficient as 
the other.”’ 

Professor Tyndall, in ‘‘ Heat a Mode of Motion” (5th Ed., p. 49), 
says: ‘ The Bunsen flame is much hotter than an ordinary flame, 
because the combustion is much quicker, and therefore more 
intense ; but it is not hotter, not nearly so hot to a body exposed 
to its radiation.” Professor Tyndall gives the proportions of 
radiant heat in the two flames as follows :—lIlluminating flame, 
30 per cent. radiant ; Bunsen flame, 12 per cent. radiant. 

There remains this question: Is there not a loss of heat in the 
conversion into light? This is a very difficult subject, and one 
with which I do not profess to be able fully to cope. For all 
practical purposes, I believe radiant heat and light are assumed as 
identical in character. It has been calculated that the amount 
lost by conversion into light is 1-1000th of the total; against 
which has to be set the better diffusion of the heat in the radiant 
form. 

It is well known to all gas-stove manufacturers that an oven 
with illuminating jets, of proper construction, is more costly to 
make than an oven on the Bunsen system; and, therefore, the 
contention in. favour of the white flame is purely a scientific one. 
No doubt some good grounds for objection to the white flame have 
arisen, on account of pure gas being burnt inside ovens, without 
properly constructed jets. To obtain satisfactory results, these 
jets must be bored to a certain gauge. If the gas be burnt direct 
from drilled holes, and without the intervention of jets, the results 
must be disappointing. For roasting purposes, the white flame 
possesses much of the character of the open fire, owing to its 
radiating power. As compared with Bunsen burners, the heat is 
more easily regulated, is much more perfectly under control, and 
(which is an important point) prevents all risk of striking back and 
burning at the bulb, and consequent formation of acetylene. 

Should anyone wish to further investigate this subject, he will 
find matters of interest in the reports of the American Gaslight 
Association ;* also in Dr. Stevenson Macadam’s lecture on “‘ The 
Sanitary Aspects of Cooking and Heating by Coal Gas,” delivered 
before this Association in 1882;+ and in the paper, on “ The 
Desirability of Gas Companies and Corporations Letting Out Gas- 
Stoves on Hire,’ read by Mr. J. M‘Crae, of Dundee, at the meeting 
of this Association last year.{ 


Mr. A. Smrru (Aberdeen) read the following paper :— 
SUNDAY LABOUR IN GAS-WORKS. 

It is now about eight years since the subject of Sunday labour in 
gas-works was last discussed by this Association; and many efforts 
to effect its reduction have since been put forth with a certain 
amount of success. But there is much yet to be done. It isa 
social question of considerable importance, and deserves our very 
best attention. Industrial progress, in its march hitherto, has 
carried along with it shorter hours of labour; and we, who boast 
of our vast improvements in the past 30 years, should not be so 
slow in moving in this direction as to make it necessary for our 
workmen to be employed on the Sabbath-day from week to week 
continuously. Tradesmen, and those employed in factories, work 
only from 51 to 57 hours per week; and why should we impose 
more upon gas stokers, some of them to the extent of 84 hours per 
week all the year round? This class of men, who work 12 hours 
every day, cannot enjoy the benefit of even a part of the day of 
rest. 

I did not come here, gentlemen, to lecture you on morals; but I 
think you will agree with me when I say that the effect produced 
on gas stokers by reason of the continuous system of Sunday labour 
is, without question, demoralizing, not only to themselves, but 
doubly so to the young minds of their families. It is a standing 
institution, as old as creation, that there is ome day of rest in 
seven, in order that corporal and mental vigour may be kept up ; 
and it has been proved beyond a doubt that men require stated and 
regular seasons of rest. Therefore, as a consequence, all that tends 
Mm an opposite direction must necessarily be wrong, and will, sooner 
or later, bring evil fruits in some shape or other. 

Gas managers are often attacked on this question; and it would 
be well if some means could be devised to further reduce the hours 
of labour. We may depend upon it, it will have to be faced at no 
very distant date, and we should be prepared for the reform. 

In my opinion, the whole subject can be narrowed into two 
points. The first is to abolish Sunday labour entirely, or for at 
least 12 hours—viz., from six o’clock in the morning till six o'clock 
in the evening. From my own experience, I find that there is 
little or no difficulty in stopping for 12 hours; but to stop for 24 
hours there is practical difficulty—principally damage to retorts, 
and generally putting the whole routine of gas making “ out of 
Joint” for the greater part of the following day. 

In gas-works where Sunday labour is suspended for 12 hours, 
the work is carried on generally by two shifts of men—one working 
84 hours, and the other 72 hours per week. By this system the 
men get one whole Sunday of 24 hours once a fortnight. The 
stoppage for 12 hours creates a necessity for additional retorts and 


* See Jounnat, Vol. XXXVIL., pp. 103, 978; and Vol. XXXVIIL., p. 878. 
t Ibid., Vol. XL, p. 735. t Ibid., Vol. XLIL., p. 188. 








gasholder power, so that from 7 to 10 per cent. more gas may be 
made and stored during the 64 days; but for every eight ovens in 
action, one man has to attend during the daytime on Sunday. 

About 14 years ago, when talking over the subject of Sunday 
labour with a stoker, with the view of adopting the 12-hours’ 
suspension on Sunday, he said it would no doubt be a relief from 
the continuous 84 hours; but still there was not sufficient time for 
them to rest and improve their minds, as their whole time during 
the week days was taken up in working, eating, and sleeping. I 
firmly hold and believe that until a reduction of the week-day 
hours from 12 per day is made, any efforts put forth to cease work 
on Sunday cannot be of substantial advantage to the men. 

The second point into which this important subject can be 
narrowed is to adopt 8-hour shifts, whereby each man has one 
clear Sunday of 24 hours once in three weeks, with sufficient time 
during the week to improve his mind. This I have proved for the 
last 13 years, and have found it to give satisfaction to both employer 
and employed. I firmly believe that the moral, physical, and 
mental well-being of the men is better preserved by this last- 
mentioned arrangement. 

Along with the 8-hour system I would likewise wish to see gas 
making suspended during the daytime on Sunday for at least six 
to eight months in the year. This would give two-thirds of the 
men a clear Sunday of 24 hours every week. 

It is only justice to our fellow-men to try to give them the day 
of rest as far as possible; and having briefly introduced the subject, 
and expressed my own opinion upon it, I hope the members will 
enter into a full discussion of the whcle matter, so that it may 
receive at our hands a full, free, and impartial consideration. 

Discussion. 

The PrestpENT said the subject of the paper was one which he 
hoped would receive a thorough good thrashing out at the hands of 
the meeting ; all the more so because of the way in which Scotch 
managers were soundly abused at The Gas Institute meeting in 
London, for their reduction of the hours of labour. He thought 
that in the large Scottish towns they were rather ahead of the 
English than behind them. 

Mr. A. M‘Puerson (Kirkcaldy) said he entirely agreed with the 
remarks of Mr. Smith in regard to the necessity of giving to the 
men as much relief as practicable. While, of course, they all knew 
that it was impossible that Sunday labour in gas-works could 
entirely cease (there being always a number of men required to 
attend to the furnaces and other things), he thought that, by the 
adoption of 8-hour shifts, and the cessation of Sunday labour as 
much as possible, they did more in Scotland to give relief to the 
men than was done in England, where, he understood, the general 
rule was at least 12 hours a day, stopping on Sundays for 12 hours. 
He thought it was altogether out of the way to attempt to cast any 
slur upon Scottish managers in this respect, because in Scotland it 
was becoming more and more common to have 8-hour shifts ; 
thereby giving what the American wanted—8 hours’ work, 8 hours’ 
play, and 8 hours’ sleep. With this system, they had the men 

ack to their duties fresher and more able to discharge them. 
They did their work with more spirit and energy, and at the same 
time enjoyed that to which they were justly entitled—a certain 
amount of their time for recreation and self-improvement. His 
own experience was that, with this system, they could get a better 
class of men. Before, they had to be content with a lower class, 
while now they could choose their men. He kept the work of the 
different periods of the year in mind. In summer it was almost 
child’s-play ; but the benefit of the adoption of the system in the 
winter time, more than compensated for any little disadvantage 
which they might experience in the summer. 

Mr. J. M‘Crar (Dundee) said it was an easy matter for anyone 
to prepare a paper which he felt assured no person would stand up 
to contradict or question, and on which all were agreed. They 
were of one opinion that this Sunday labour question was brought 
up now at a most opportune time, especially after the meeting in 
London, where their countrymen were so very severely handled. At 
the same time he frankly acknowledged that they had done almost 
nothing in Scotland towards abolishing work on Sundays. During 
six years’ experience in England, work was stopped at 6 a.m. on 
Sunday morning, and was not resumed till 6 p.m.; but, two hours 
before resuming, the dampers were drawn up. They always found 
that the retorts had suffered to some extent by lying off. Retorts 
would always be affected, to a certain extent, unless they were doing 
duty. Ifnew, they would suffer comparatively little ; if old, more 
so. Of course they had now the regenerative furnaces coming in, 
and it was just a question how far these would assist the move- 
ment; but the very persons whom they wished to assist would be 
the first to object. He was perfectly sure the stokers would at 
once ask: ‘ What about the money?” He would then say: 
‘No work, no pay.” This would mean 4s. loss. It wasall very well 
for managers to say this was a moral movement, and for the 
benefit of the men; but if they could not make the men see it, 
what could they do? The plan was tried before; and the men 
did not object to have the day’s rest, but they claimed the day's 
money. There was no doubt about it, however—it was the right 
thing to do. Mr. H. Woodall, of Leeds, meant to introduce it 
next year; and nearly every other town in England had done so. 
As an Association they did encourage the movement, and exert 
themselves to assist in bringing about the universal observance of 
the Sunday in gas-works, whether the men were against it or not; 
but the men should not be paid if they did not work on Sunday. 

Mr. Burpen (Musselburgh) said he was surprised to hear from 
Mr. M‘Crae that he had had experience of the Sunday rest during 
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six years’ residence in England, and could not now introduce the 
system in Dundee. He (Mr. Burden) fancied it was a question 
which more nearly interested the large than the small works. For 
himself, he did not find any difficulty in giving 24 hours’ rest 
during six months of the year. Each man had his rest every 
alternate Sunday. They only worked two shifts of 12 hours each, 
80 that they had 24s. and 28s. a week; making an average of 26s. 

Mr. M‘Craz explained that he never said he could not introduce 
the system in Dundee. He was quite sure he could; but the men 
objected to it. 

Mr. J. M‘Gitcurist (Dumbarton) said he had been in London, 
and had heard his country and countrymen put down as being 
scarcely entitled to be considered civilized ; and this, he might say, 
he felt all the more, seeing that it was a Scotsman who put it on 
them. He thought of the old saying, ‘‘Save me from my friends.”’ 
The attack, if it had been merited, of course, would have been 
excusable; but as he considered that they in Scotland were doing 
everything in their power to further the rest on Sunday, and some 
of the gentlemen had gone very much farther than their English 
friends, he felt it all the more. He had tried the men in his place, 
and they objected to take the 8 hours if they did not get the same 
pay for 8 hours as for 10. With regard to Sunday, he was at one 
with Mr. Smith, and for years had thought the stoker ought to 
have a rest. Every Sunday his stokers were relieved in summer 
from 6 a.m. till 6 p.m., and received their pay all the same. In 
the winter season, when they could not afford to do this, owing to 
the greater demand for gas, they had to work; and if they did not 
they lost the day’s pay. He did think it was their duty to give 
the men every encouragement to adopt the system of having the 
Sunday rest. 

Mr. P. Warsow (Stirling) said he made the proposition to his 
men some years ago, and they acceded to the 8-hours, and liked it 
better than the 12-hours system. He thought it very unreasonable 
for any man to get the day and his pay besides. 

Mr. Hatt (St. Andrews) thought it was the right thing to give 
the men rest on the Sabbath, where possible. In regard to the 
8-hours system, one great difficulty was, he said, the wages 
question. In small works the men were paid by the week, and 
not by the day, and during the summer they could work 8 hours 
easily—it was then merely play-work ; but in winter they worked 
12 hours, or rather 10, because of the meal-times. Every alter- 
nate Sunday he put two other men on, so that the stokers had 
every alternate Sabbath to themselves; and they charged their 
retorts just as seldom as they could, depending on the state of 
the gasholders. In theory he was quite at one with the paper; 
but, under the circumstances, he did not see his way to alter his 
present arrangement. 

Mr. Samir, in reply, thanked the members for the manner in which 
they had received his paper; and said that, in regard to their 
friends on the other side of the Border talking about the way 
in which they conducted their Scottish works, so long as they in 
England worked their men for 12 hours every day, and stopped 
for only a few hours on Sunday, they were a great deal worse 
than they in Scotland were with 8 hours, because they were doing 
justice to the men while the English were not. There was no 
comparison whatever; for while the English stoker worked 72, 
and some of them as much as 84 hours per week, the Scotch 
stoker, who had 8-hour shifts, worked only 56 hours. He knew 
the 8-hours system would be a great difficulty with the small 
works, but none whatever with the large ones. 

The PresiDEnT said for his own part he must say there were 
two ways of looking at this question. The one was the Sabbatarian 
one, which he was glad had not been brought up there. Apart, 
however, from this, the question was, What is the best way of 
dealing with the men, so as to exact from them just what a man 
is reasonably able to do, without loss of strength and health and 
other things? Now, he did think that the 8-hours system enabled 
the men to carry on their work heartily, and in a way they would 
never be able to do otherwise. He knew that under the other 
system they had men of the roughest class, and troubles from 
drunkenness, &c.; whereas now they had a class of men with 
whom they had not the least trouble—as respectable as any class 
of mechanics they could possibly get. He therefore thought that, 
even apart from the Sunday question, their men were exceedingly 
better off than were the men working 12 hours a day, supposing 
them to rest on the Sunday. Still, he considered that the men 
should get this also, and that they in Scotland were not entitled 
to the significant references made to them at the London meeting. 





Correspondence. 


{We are not responsible for the opinions expressed by Correspondents.] 


MR. VALON ON GASEOUS FIRING. 

Sir,—It will be seen, on reference to the article published in the 
JournaL for the 5th inst., that my formula deals with intensity (or 
highest temperature), not quantity only (total heat-units), which does 
not affect the question. The laws laid down by Professor Tyndall are 
in direct harmony with the theory advanced. The practicat matter now 
under consideration, however, was never entered into by Tyndall and 
other eminent scientists ; but a careful study of their works will show that 
my conclusions are supported by the result of their labours and researches 
in a different direction. 

If a negative can be given to the experiments, it should be by a prac- 
tical proof that air can be raised in temperature, or carry latent. heat 
under the conditions imposed. The experiments referred to in the 





article leave no room for conjecture, and have been seen by many eminent 

men. Further, they are now no secret, and are at all times open to 

inspection by any one wishing to see them. Wm Cae 
Ramsgate, Aug. 13, 1884. A10m. 





Srr,—I shall be glad if you will allow me a little space in which 
to reply to Mr. Valon’s recent article on regeneration. In doing so, I 
propose to consider first, as he does, the extent to which air can be 
heated by regeneration ; secondly, the possibility of heating it at all, 
and, lastly, the economy obtained. ‘ 

First, we will suppose that air can be heated, in passing through a 
channel, to the temperature of the brickwork with which it comes in 
contact; as I believe to be possible. Now, the quantity of heated 
products in volume is exactly twice that which is necessary for the 
secondary air supply. Taking the initial temperature of the effluent 
gases at 1560°, the amount of heat parted with by them in cooling to 
810° is therefore sufficient to raise the secondary air from 60° to 1560°, 
if all be applied to this purpose. This is assuming the specific heat per 
unit of volume to be the same for air as for carbon dioxide. (It is 
really less ; but the difference may be taken as being neutralized by the 
excess of air existing in practice.) In a regenerator, as ordinarily con. 
structed, the air first passes through channels heated by gas previously 
partially cooled down, and after receiving heat from these it passes 
through the hotter channels. So that if we assume that there is no loss 
of heat to surrounding objects by radiation or otherwise, the temperature 
at five points of the regenerator would be as follows :— 


























Waste gases . 1560° | 1506° | 1404° | 1210° | 810° | Tochimney, 
ag tl ee es a es one 
Si , 
Heated air . . 1500° | 13892° | 1188° | 800° | 60° Air entering. 
I ea  ——— =e 


Here we see that for every decrease in temperature of the effluent 
gases we have an increase of double the amount in that of the air 
supply ; but at all points the temperature of the effluent gases is greater 
than that of the air in the same part of the regenerator. The 
effluent gases also leave the regenerator 240° higher in temperature 
than is necessary for producing chimney draught. I here take Mr. Valon’s 
somewhat high figure of 600°. Mr. Valon allows 300° for loss by radia- 
tion from the regenerator. Adopting this figure, we may suppose 60° as 
being lost at each of the three intermediate points assumed above, and 
120° in the last channel. The temperatures will then be somewhat as 
follows :— 














Waste gases | 1560° | 1894° | 1201° | 965° 600° To chimney. 
RP——| |; i; | _ aoe 
Heated air . i 1880° | 1168° | 902° | 550° 60° | Air entering. 
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Here it will be seen that the smallest difference in temperature in con- 
tiguous flues of the regenerator is 180°—a difference consistent with the 
employment of fire-brick channels; and we may therefore raise the tem- 
perature of the secondary air to 1380° without having recourse to copper 
tubes. 

We next come to the assertion of Mr. Valon that all these calculations 
are needless, as air does not receive heat from the hot channels in con- 
sequence of its diathermacy. No one will dispute that air allows radiant 
heat to pass through it without sensibly affecting its temperature ; but 
in the case under discussion the air receives heat, not by absorption of 
radiant heat, but by contact with hot substances. In opposition to Mr. 
Valon, I would assert that the temperature of the air in a regenerator 
differs very little indeed from that of the sides of the flue through which 
it passes. This assertion is doubtless difficult to prove in a direct 
manner by experiment, inasmuch as it is necessary that the temperature 
of the air should be taken whilst it is in the hot flue; in which case the 
heat from the flue affects the thermometer or pyrometer, rendering the 
result negative. But the experiments of Mr. Valon indirectly confirm 
the above proposition ; for he takes care to have a length of tube com- 
paratively cool, through which the air passes after being heated, before 
its temperature is taken. When the current of air is slow, the tempera- 
ture does not differ much from that of the surrounding tube, which is 
cool; but when the speed of the current is increased the thermometer 
rises, because the air heated in the long length of hot tube has not quite 
so much time to cool in the short length of comparatively cool tube. 

Did space permit, the other experiments of Mr. Valon might also be 
explained. For instance, where he speaks of removing the cap of an 
ascension-pipe, and thus causing a draught through the retort, he says 
the supply of air is unlimited, and therefore the retort should be cooled. 
The supply of air is, however, by no means unlimited; and the mass of 
brickwork, with the furnace under it, is capable of heating some thousands 
of cubic feet of air per hour through several hundred degrees of tempera- 
ture, without its own temperature diminishing in the slightest. Indeed, 
the current of air so produced is not sufficiently great to carry away as 
much heat as the ordinary distiliation of coal, and therefore the retort 
becomes hotter. : 

Now, a few words on the economy of gaseous firing and regeneration. 
When carbon is burnt to carbon dioxide, sufficient heat is generated to 
raise the temperature of the carbon dioxide, together with the nitrogen 
necessarily accompanying it, to about 4000°. Carbon dioxide, however, 
cannot exist at so high a temperature as even 3000°. Consequently, in 
an ordinary ‘furnace, where all the air has to pass through the fuel, 
large portion of the fuel is not burnt to carbon dioxide, but only to carbon 
monoxide, by which means a large proportion of the heating power of 
the fuel is lost. The advantage of gaseous firing is, therefore, in the 
introduction of a secondary supply of air above the fuel, so that as the 
carbon monoxide cools below 3000° by contact with the retorts, é&c., 1t 1 
burnt gradually throughout the setting to carbon dioxide, so gaining 4 
greater heating power. If, however, this secondary supply can »@ 
previously heated to 1380°, as supposed above, by utilizing heat other- 
wise wasted, a further economy must result. This economy may be 
estimated as follows (I take the metrical system, as being more accus- 
tomed to it):—Say, 1 kilogramme of carbon in combustion generates 
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9080 units of heat. The products consist of 3-7 kilos. of carbon dioxide 
and 11°7 kilos. of nitrogen. If these leave the setting at 866° C. 
(1560° Fahr.), they carry away 3149 units of heat. The secondary air 
heated from 15° C. (60° Fahr.) to 748° C. (1380° Fahr.) bring back 1248 
units into the furnace; thus increasing the useful effect in the proportion 
of 4931 to 6179, or reducing the amount of coke used from 14 lbs. to 
11:17lbs. This, however, does not give the maximum saving possible, 
as the loss of 300° Fahr. by radiation from the regenerator is probably 
over-estimated, and the temperature of the effluent gases (1560° Fahr.) is 
considerably under-estimated. Mr. Valon gives the temperature of the 
inside of one of his retorts at 2000° Fahr. If this be the case, the 
efuent gases must be at a higher temperature, allowing of a greater 
saving. ‘The reason assigned by Mr. Valon for the economy found in 
regeneration—viz., less radiation (? conduction) from the bottom of the 
settings—seems to me insufficient, as there is no comparison between 
the heat lost by conduction into adjoining settings not at work and that 
lost into the ground; the ground being a much worse conductor of heat 
than fire-brick walls, which walls are also open to be kept cool by the 
air around them. J.P.Le , 
Gas-Works, Burnley, Aug. 13, 1884. a 





GAS COOKING-STOVES. 

Srr,—On opening my Journat for May 20, and glancing through the 
“Register of Patents,’’ I felt much flattered to see that Mr. Leoni had 
done me the honour of patenting my invention, No. 2636 of 1881, for 
assisting combustion of gas inside an oven, while the sides of the oven 
are kept cool by the inward current of air. Coming from such an 
authority on gas-stove construction, I cannot but feel gratified, more 
especially as Mr. Leoni is perfectly cognizant of the existence of my 
stove. 1 do not mean to say that the details are precisely the same, but 
the arrangement is identical—viz., three chambers, one for cold air to 
ascend; another for the same air heated to descend; and, finally, the 
oven itself, into which, below the burner, the heated air discharges itself 
and reascends together with the products of combustion. The action 
and object are precisely similar; the only difference being that while 
in my stove the air is by preference (not necessarily) allowed to descend 
again before getting quite to the top, in order that the velocity of the 
exit current, upon which the life of the burner depends for pulling down 
the heated and rarefied fresh air to support combustion, may not be 
unduly great, in Mr. Leoni’s stove the air is made to go quite to the top. 
The result is that the escaping current must be proportionately stronger, 
with its accompanying waste, in order to be able to aspirate downwards 
the heated air between the casings ; thus, by pushing the principle to the 
extreme, losing at the exit-pipe what is gained in the first part of working. 
I know, by many experiments, that the principle of these arrangements 
is far and away better than any packing of stove casings with non-con- 
ducting material, and I feel it is only justice to myself to claim as mine 
the conception of so treating gas-stove bodies; and I think anyone 
interested in the matter would be willing to admit, after investigating 
the manner of the working of my stove and Mr. Leoni’s, that they do not 
differ sufficiently to base a fresh patent with any value attached to it. 


Metropolitan Gas Company, Melbourne, June 30, 1884. G. J. Cox. 


GAS-WORKS EMPLOYES AND CHOLERA. 

Sm,—I should feel greatly obliged by your calling attention to the 
question of cholera attacking men regularly employed in gas-works. 
I believe they are seldom or never attacked by cholera (if perhaps 
the stokers are excepted); and if your correspondents—or some fifty 
or sixty of them—who have had experience, would kindly drop you 
a line, stating their opinion, there would be a broad basis of facts on 
which to recommend the public to act, in imitating to some extent the 
circumstances that rule at gas-works, with the view of preventing the 
cholera entering private houses. 

My idea is to keep up a smell of tar or creosote in and about the house. 
I have obtained 2 gallons of best creosote, and intend to pay over a few 
sheets of brown paper with it every few days, keeping them in the lower 
part of the house and in the area. I may be wrong; but as carbolic acid 
is contained in creosote, and it alone is a good disinfectant, I believe I 
am right. At the same time, it would be highly interesting to know if 
any facts point to ammonia, or even sulphuretted hydrogen, being the 
active agent. : om 

6, Great George Street, Westminster, S.W., E. A. CowPEr. 

Aug. 9, 1884. 


, y t 
Register of Patents, 

Centre-VaLves.—Dempster, R., jun., of Elland. No. 1581; Jan. 17, 1884. 

The object of this invention is to construct centre-valves so that all the 
purifiers employed may be in operation at one time This is accom- 
plished by forming three additional openings in the main moveable portion 
of the valve, all of which are covered by a moveable slide-valve somewhat 
like a high-pressure steam-engine valve. There is also a fourth opening 
at the top, and in the centre of the main moveable valve. This is employed 
= the purpose of allowing the gases to pass to the main outlet from the 
valve, 

Fig. 1 is a vertical section of the valve. A indicates the usual syphon 
pan; the gas entering therein at B as shown by the arrow. The gas 
asses into the annular space C, formed round the central outlet-pipe D, 
rom which it passes at the part E into the moveable valve F, and out at 
G to the first purifier—all of which are of ordinary construction. After 
the gas enters the first purifier, it returns to the valve; and after passing 
through the ports of it is conducted to the second purifier. It then goes 
again to the third. In an ordinary valve the gas would finally return, 
and be conducted down the cutlet D, leaving the fourth purifier idle. 
This, however, would be used when one of the other purifiers became 
impure, and was no longer able to remove the sulphuretted hydrogen 
from the gas. But, notwithstanding, this one purifier would be standing 
and out of use. By constructing and arranging the valves according to 
this invention, all the purifiers are constantly in use except when changing 
he lime or oxide of iron. 

To carry out the invention, the rim or pipe H employed for dividing the 
outlet from the inlet is not connected by a passage to the other parts of 
the valve, but is separated therefrom, except by midfeathers I, The gases 


























can thus freely pass all round the annular space C. In order to use ail 
the purifiers at one and the same time, three openings are formed in the 
top of the moveable valve F, These openings are seen in the sectional 
plan, fig. 2, marked J, K, L. 

Upon the top of the valve F is a moveable slide-valve M (moved inde- 
pendently of the part F) for conveying the gases from the pipes of the 
third to the pipes of the fourth purifier in the following manner :—When 
the gases have passed through the third purifier, they enter the opening N 
of the valve; and in the ordinary course of things would enter into the 
space or chamber O, and pass down the central outlet-pipe D. But by the 
present invention this is prevented, as the slide-valve M is wide enough to 
cover two openings—viz., J and K; and in so doing the gases coming up 
the former are conducted by the covering M down the opening K, from 
whence they pass into the fourth purifier by the outlet P, and return by 
the pipe into the inlet Q, then through the opening L in the top of the 
valve D and into the chamber O, and finally escape down the exit-pipe D, 
consequently passing through four purifiers. 

If only three purifiers are required to be in use, or when it is necessary 
to change the lime of the purifiers, the valve M is moved in the direction 
of the arrow (see fig. 2), covering up the two openings K and L, leaving the 
opening J clear, so that three of the purifiers may be in use until the 
fourth is changed. 

The manner of operating the valve F and the upper valve M is as 
follows :—On the top of the valve is a bridge or cross-bar which receives 
the lower end of a shaft, the upper end carrying a spur-wheel gearing with 
a eee pte sa working upon a stud or pillar, which also carries a hand- 
wheel employed for operating the wheels as and when required for the 
purpose of turning the valve on its facings. When the valve has been 
moved on its facings in either direction, it is kept in its place by means of 
a catch supported by a pillar. This catch is weighted at one end so that 
the opposite end of the lever is raised, and drops into notches formed in 
the under side of the wheel, whereby the valve is held in position until 
removed again. It will be seen that when it is necessary to change the 

osition of the rotary valve F, the weighted catch must be removed 

rom the notch and the handwheel turned. The pinion will then operate 

the wheel, and the valve be moved thereby. In like manner when it is 
necessary to move the slide-valve M, the weighted lever is removed from 
the groove, and the handle turned. The upper valve is thus moved upon 
the valve F, covering or exposing the openings J, K, and L, allowing 
either three or four purifiers to be in operation as often and as long as 
desirable. 


Pires anv Pire-Jornts.—Jackson, F., of Nottingham. No. 8262; May 27, 
1884 


This invention relates to improvements in the pipe-joints described in 
patent No. 3626 of I880. 

Each length of pipe is constructed with a circular band near the spigot 
end; while the socket end hes an opening through which the cement or 
other material used to unite the pipes is poured. The inside of the socket 
end, as well as the outside of the spigot end of each pipe is serrated. 

When so formed, a fillet of cement, prepared gas tar, or a washer of felt 
or other soft material, is placed within the socket end of the pipe ; and the 
spigot end of another pipe is inserted until its band fits tight inside the 
socket. A fillet of strong cement or other suitable material is then used 
to close all openings between the band and socket; and this and the 
washer inside the socket end leaves an annular space between the socket 
and the spigot, which is water-tight except at the opening at the top of the 
socket. When the cement or other material has hardened, semi-fluid 
cement is poured through the top opening, and allowed to set hard. 


APPLICATIONS FOR LETTERS PATENT. 

11,086.—BuTTeRworTH, E., Rochdale, “ Improvements in motors worked 
by combustible gas or vapour.” Aug. 9. 

11,148.—Toortn, W. H., South Street, Finsbury, London, “Improvements 
in the construction of water-meters and indicators therefor; the improve- 
ments in the indicators being applicable to other meters.” Aug, 11. 

11,162.—DempsTer, M., and Creeks, H. B., Halifax, ‘‘ Improvements in 
globes used in connection with illumination by gas or other product.” 
Aug. 12. 

11,175.—PreTz, C., Chancery Lane, London, “ An improved attachment 
for gas-burners.” Aug. 12. 

11,215.—Hersetwoop, J., Leeds, “ Improvements in the construction of 
gas-heated washing-machines.” Aug. 13. 
‘ 5 ile, W. H., Keighley, “ Improvements in gas-engines.” 

ug. 13. 

11,250.—DempsTeER, J., Halifax, “ An improved method of and apparatus 
for extracting tar and ammonia from the gases of blast furnaces.” Ive. 14, 

11,256.—Harcrave, J., Leeds, “An improved method of and apparatus 
for holding glass globes or shades for gas lights.” Aug. 14, 
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Parliamentary Intelligence, 



































PRIVATE BILLS (SESSION 1884) RELATING TO GAS, WATER, Etc.—ProGress MADE DURING THE SESSION oF 1884. 





















































































































































can P Petition for Bill Bill Read Bill Read | Bill Bill Read Bill Received 
Titte of Bill. Presented. the First Time. | a Second Time, | Reported. the Third Time. | Royal Assent, 
Abercarn and Newbridge Gas and) Lords Commons Bill April 22 May 1 June 26 July 1 | lg v1 
Mie. « «3 +c + «. +} Gommaens. Feb. Feb. 11 Feb. 25 March 81 April 21 |) uly 14 
Belfast Improvement . Lords . Feb. 12 Feb, 12 Feb. 18 April 29 May 2 | July 
os ‘owes « Commons. Lords Bill May 5 May 14 June 10 June 26 i) — 
Belfast Water... .. . « Lords. Feb. 12 Feb. 12 Feb. 18 | May9 May 15 ) bent 
uA Ne ; Commons . Lords Bill May 19 June 5 | July 4 July 23 5 aaa 
Bexhill Water and Gas Lords . onesie 
+s i e Commons. Feb. 18 Feb. 19 Feb. 25 | Preamble not proved. ——s 
Birkenhead Corporation . Lords . Commons Bill April 22 May 1 May 9 May 13 — 
“ me - © « + Commons. Feb. 8 Feb. 11 Feb. 18 April 1 April 21 i, 
Bute Docks (Cardiff) Water Supply Lords . ’ —_—- 
~ a « « »« « Commons. Feb. 11 Feb. 13 Feb. 21 Bill withdrawn. | ae 
Cardiff Corporation Lords . Commons Bill June 19 June 20 July 17 July 22 ) bee # 
* hive Commons. Feb. 8 Feb. 11 Feb. 19 June 10 | June 19 ) e's 
Colwyn and Colwyn Bay Gas roo . Feb. 12 Feb. 12 Feb. 19 | Bill withdrawn. | —_—. 
* * - + Commons. | —— 
Coventry Corporation (Gas Pur-) Lords . Commons Bill June 9 June 19 June 24 June 27 . in 4 
oa ee “} Commons. April 28 May 1 May 7 May 21 | June 5 y 
Croydon Corporation . Lords . Commons Bill May 16 May 26 June 26 July 4 | July 14 
” — Commons . Feb. Feb. 11 Feb. 19 May 1 May 15 i 'y 
Dewsbury Improvement . Lords . Commons Bill June 13 June 19 July 7 July 10 L July 98 
fet ’ if Commons. Feb. 8 Feb. 11 Feb. 19 May 26 June 10 ) ites 
Dunblane Water Lords . es 
- ae Commons. Feb. 8 Feb. 11 Feb. 18 Bill withdrawn. — nina 
Herts and Middlesex Water . Lords . os 
< = . .« +» Commons. Feb. 8 Feb. 11 Feb. 18 Preamble | mot proved, | 
Imperial Continental Gas Associa-) Lords Feb, 12 Feb, 12 Feb. 21 April 28 |} Mayl 1 June 93 
MN ie ic Ra hPa EP gat use: 28 } Commons. Lords Bill May 2 May 12 May 21 May 26 \) sai: 
King’s Norton Gas (Purchase) . Lords . Feb. 12 Feb. 12 Feb. 18 March 13 March 18 
os a . »« Commons. Lords Bill | March 25 April 7 Bill withdrawn. 
Kingston - upon - Hull Corporation) Lords . Commons Bill March 28 April 21 May 2 May 16 ) —" 
eter,@o. . . + « « « «) Commons. Feb. 11 | Feb. 12 Feb. 18 March 12 March 27 ) - 
Leeds Corporation . ‘ ae : Feb. 12 | Feb. 12 Feb. 18 Bill withdrawn. 
Za pani ommons . —— 
Leicester Corporation. Lords . Commons Bill | April 24 May 2 May 5 May 9 1 May 19 
- ale Commons. | Feb. 8 | Feb. 11 Feb. 19 April 3 April2g jj May 
Llandrindod Wells Water Lords . Feb. 12 Feb. 12 Feb. 18 March 20 March 25 ee 
‘a si Commons. Lords Bill | March 27 May 13 July 2 | July 31 j o° 
Llanfairfechan Water. Lords . Feb. 15 | Feb. 15 Feb. 29 March 24 March 28 L July 14 
en ee ae Commons. Lords Bill | April 1 April 28 June 25 July 8 ) y 
Llanfrechfa Upper Local Board Lords . Feb. 12 | Feb. 12 Feb: 18 March 21 March 25 Y ges as 
me - a - Commons. Lords Bill March 27 April 7 June 25 July 10 j J 
Metropolis Water . Lords . —- 
- oa Commons. Feb. 8 Feb. 11 
Northampton Water . Lords . Feb. 12 Feb. 12 Feb. 25 June 16 June 19 1 July 28 
” oa Commons. Lords Bill June 24 July 7 July 17 July 25 j hon 
Plympton and District Water . Lords . Commons Bill April 4 May 2 May 16 May 20 , Bee 
” ” Commons. Feb. Feb. 11 Feb. 18 March19 | April 3 j = 
Rickmansworth Water Lords . Commons Bill March 24 April 1 April 3 April 21 1 May 19 
‘* - - Commons. Feb. Feb. 11 Feb. 18 March 13 | March 21 = 
Rochdale Corporation ° Lords . Commons Bill April 1 April 24 June 20 June 27 \} July 14 
‘ » « + « « Commons. Feb. 8 Feb. 11 Feb. 18 March 20 | March31 |} . 
ee ee Lords . Feb. 14 Feb. 14 Feb. 25 March 28 | April 4 L July 3 
- «es « « « « GCegmmons. Lords Bill April 4 May 5 June 18 June 23 ) ie 
South Stockton Local Board . . Lords . Feb. 12 Feb. 12 Feb. 18 March 24 | March 28 | . July 98 
am - . Commons. Lords Bill April 1 April 21 June 30 July 17 j er 
Southwark and Vauxhall Water Lords . Commons Bill May 23 June 13 July 14 July 18 L July 98 
os Commons. Feb. Feb. 11 Feb. 25 May 9 May 22 . 
Stalybridge Gas ss ‘. as Commons Bill April 25 May 19 June 16 | June 20 | July 3 
pe ole le. wt. So. pt as rs Feb. 8 Feb. 11 Feb. 20 March 31 | April 24 ats di 
Stockton and Middlesbrough aig Lords . Feb. 12 Feb. 12 Feb. 18 May 23 May 27 1 July 98 
porations Water . . . . .)| Commons. Lords Bill May 27 June 16 July 15 | July 24 ai De 
Swanage Water 3 Lords . Feb. 14 Feb. 14 Feb. 18 May 2 May 6 } July 14 
~ ae ee Commons. Lords Bill May 8 May 19 June 18 | June 30 e 
Swansea Corporation Water Lords . Feb. 12 Feb, 12 Feb. 18 April 3 May 2 t July 28 
* _ Commons . Lords Bill | May6 May 19 July 2 | July 17 pee 
Tendring Hundred Water Lords . Feb. 12 | Feb. 12 Feb. 18 May 23 May 27 ) Aug.7 
* ad ‘ Commons. Lords Bill May 27 July 15 July 24 Aug. 4 ) a 
Torpoint and District Water — ; Feb. 12 Feb. 12 Feb. 26 Preamble | not proved. 
- pe ommons . —— — 
Walker and Wallsend Gas Lords . Feb. 15 | Feb. 15 Feb. 22 March 27 | = Aprill . June 28 
” ” - + + Commons. Lords Bill | April 7 April 28 May 7 | May 19 a = 
West Cheshire Water . Lords . Feb. 15 Feb. 15 Feb. 22 March 14 March 27 L June 28 
a9 2 Commons. Lords Bill | March 28 April 21 May 7 | May 16 | ie = 
West Gloucestershire Water Lords . Feb. 12 | Feb. 12 Feb, 18 March 25 | April3 Aus.7 
” ” Commons . Lords Bill April 4 June 5 July 26 | Aug. 5 j ee 
windsor Corporation je * Lords . Feb. 12 } Feb. 12 Feb. 18 March 31 | April 4 ao 
” os ° - »« Commons. Lords Bill April 7 April 29 May 21 June 9 ) " 
Woolwich Equitable Gas Lords . Commons Bill June 19 June 20 June 27 July 3 , ate 38 
” - : -« Commons. Feb. 8 Feb. 11 Feb. 20 June 11 June 19 |) J 
| | 
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Hiliscellaneous Helos. 


THE er ee BOARD AND THE 


MPANIES’ AMALGAMATION. 


At the Meeting of the Woolwich Local Board of Health last Tuesday, 


PROPOSED GAS 





the subject of the proposed amalgamation between the Woolwich Gas Com- 
panies and the South Metropolitan Gas Company was under considera- 
tion; the Board having received a communication from the Board of 
Trade expressing their willingness to hear objections to the Scheme. 
Mr. Vincent introduced the subject by remarking that this was the last 
a the Board would have of resisting the amalgamation; and 
although half the members present had made up their minds upon the 
question, he begged them to consider even yet the fatal consequences of the 
Scheme, and see if there was not some other way, less hurtful, of meeting 
theirdesires. His own idea was thatif the Companies could not be carried 
on, or the Directors wished to be relieved of their duties, the Local Board 
should buy them out at the same price which they had agreed to accept 
from the South Metropolitan Company, and that the gas-works should be 
carried on by the town itself, for the benefit of the town and its neigh- 
bours.- -He did not begrudge the compensations to the Directors; but he 
thought it was quite unnecessary to dismiss and compensate the officials, 


and he strongly objected to doing the town and so many of the labouring 
class the injury which would result from closing the two gas-works. He, 
therefore, moved—“ That a memorial be addressed to the Board of Trade, 
requesting that Board to delay its decision in respect of the Scheme sub- 
mitted for the amalgamation of the Woolwich Equitable Gas Company and 
the Woolwich Consumers’ Gas Company with the South Metropolitan Gas 
Company, for the following reasons: — That, until after all negotia- 
tions between the said Companies were completed and sanctioned by 
the shareholders, this Board, as representing the public interests of 
Woolwich, had no intimation nor knowledge of the proposed amalgama- 
tion; and, therefore, no opportunity of considering its probable efiects 
upon those public interests. That the Scheme (copy of which has now 
been supplied by the Board of Trade) seems calculated to create @ 
monopoly in the gas supply of this district, and to be attended by the 
same kind of probable consequences as those which, in the opinion of the 
Board of Trade, rendered undesirable the amalgamation of the South 
Metropolitan and Chartered Gas Companies. That the proposed amal- 
gamation contemplates the abolition of the two gas-works at W oolwich, 
and the sacrifice thereby of two important local industries; and that it 
also provides for a scale of compensations, not only to the Directors of the 
two absorbed Companies, but also to the officials, who will, by the Scheme, 
be disestablished. That the Woolwich Local Board of Health desires 
favourably to consider an alternative plan by which the two local gas 
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works shall be purchased and carried on for the benefit of the parish and 
district; compensation being awarded upon the same scale as proposed in 
the Amalgamation Scheme, but, as far as possible, the officials and work- 
people retained in their present positions.” 

Mr. Jackson seconded the motion, saying that the Board might borrow 
the necessary capital, and reduce the rates very considerably. 

Mr. Cuampion asked if the Board had power to borrow money for the 
purpose. 

The Soricrror said it would be necessary first to obtain an Act of Par- 
liament. The whole question was one of public policy, on which they 
would have to consult the ratepayers and also the adjoining parishes. 

Mr. CuamPion asked the Solicitor whether, as about half the members of 
the Board were Directors of the Gas Companies, they could legally vote 
on the motion. 

The Soxicrror replied that, the question being one of public policy, he 
thought they might vote with safety. 

The resolution was then put to the vote, and declared to be lost. 





BRENTFORD GAS COMPANY. 
The Ordinary Half-Yearly General Meeting of this Company was held 
at the Charing Cross Hotel last Friday—Mr. H. C. Warp in the chair. 
The Secretary (Mr. W. Croxford) having read the notice convening the 
meeting, the following report and accounts were presented :— 


The statement of accounts for the half year ending June 30, 1884, shows the sum 
of £54,200 11s. 2d. available for dividends. The Directors therefore recommend the 
declaration of the following dividends, subject to income-tax—viz., a dividend at 
the rate of 5 per cent. per annum on the 5 per cent. preference stock, and (as 
authorized by the Brentford Gas Order, 1881) at the rate of £10 15s. per cent. per 
annum on the consolidated stock, and at the rate of £7 15s. per cent. per annum on 
the new stock, 1881; and that such dividends be payable on the Ist of September 
next. 

The Directors have pleasure in stating that the sale by tender of £30,000 new 
stock, 1881, payable on the Ist of April last, realized £40,487 5s. 7d.; the whole 
a having been tendered for above the minimum price named in the conditions 
of tender. 

Arrangements have been made with the Committee of the Stock Exchange for 
quotation in the official list of all the Company’s stocks. 

Good progress is being made with the erection of the new gasholder at Southall, 
which, it is hoped, will be completed and ready for use during the ensuing winter. 

The business of the Company is steadily and satisfactorily increasing ; and the 
entire plant is in efficient order and condition. 


[The total amount of capital (share and loan) authorized to be raised by the 
Company is £1,480,000. Of this, £675,659 had been received and £641,688 expended 
up to June 30 last ; leaving a balance of £33,971. During the past half year 40,509 
tons of coal were carbonized; and they yielded in residuals 88,191 chaldrons 
(48 bushels) of coke, 4842 do. of breeze, 405,892 gallons of tar, and 11751 butts of 
ammoniacal liquor. The quantity of gas made was 416,529,000 cubic feet, of which 
80,165,000 cubic feet were accounted for.] 








Dr. Revenue Account for the Half Year ending June 30, 1884. Cr. 
Coals, including all ex- Sale of gas— 
penses .. . . . .£30,312 8 3/| Per meter, at 3s. 6d. per 
Purification, including | 1000 cubic feet - £58,372 13 11 
labour + « «© « « 1,85812 0 Public lighting and under 
Salaries of Engineer and contracts... . . 7281 1 8 
Officers . . .. . « 1060 8 4] _ 
Wages (carbonizing) . . 7,323 8 6 £65,653 15 
Maintenance of works, &c. 9,020 911  Rentalof meters and stoves 2,42818 6 
Salaries of officers, &c.. . 1,579 810 | Residual products— 
Maintenance of mains anc | Coke, less labour and 
service-pipes . . . . 2,460 5 2 | cartage. . « 10,901 5 5 
Repairs and renewals of Breese, @O. . « «+ « 14113 7 
meters . . « « « « 750 $3 1| Tar .. + « « « « 984018 1 
Lighting and _ repairing Ammoniacal liquor 6,181 14 2 
publiclamps .. . . 1,020 6 8 Retortcarbon . .. . 56210 6 
ae £ a6 6 Se es 35 11 0 | Rentsreceivable. . . . 89 12 7 
Ratesandtaxes . . . . 244211 9/| Transferfees. .... 810 0 
Directors’ allowances . 1,000 0 0 


Salaries of Secretary, Ac- 


countant, and clerks. . 823 19 2 
Collectors’ salaries . . . 673 15 0 
Stationery and printing. . 43315 4 
Generalcharges. . . . 362 19 5 
ie «oe «6 « 5210 0} 
Lawcharges . . .. . 26 13 10 | 
i <6 6 «oe 4 562 16 1 | 
Official Auditor . ... 25 0 0} 








- £61,823 12 4 


Total expenditure . 
° - 26,925 6 1 


Balance . . ° 








"£88,248 18 5) - £88,248 18 5 


The Cuairman, in moving the adoption of the report, stated that he had 
only a few remarks to make; and, indeed, there was not much to be said. 
He thought the whole tenor of the report was very satisfactory; and as to 
the accounts, it was only necessary to call attention to one or two points. 
In the first place, as to the capital account of the Company, since the last 
half-yearly meeting the Directors had put up to tender £30,000 of the new 
stock of 1881, and the whole of it had been taken at a figure considerably 
above the minimum fixed. The highest bid was £152, and the lowest tender 
accepted was £132 1s.; the minimum having been fixed at £130. The 
putting up of this new capital had resulted in an addition to the premium 
capital of between £12,000 and £13,000; and this item in the account now 
stood at £23,214 17s. 4d. This was the amount of capital that had been 
obtained by means of tenders and the auction clauses, and upon which no 
dividend was payable. It simply went to the benefit of the concern and 
those whom the concern served—the consumers and the shareholders had 
the advantage of it. They would see that they had a very considerable 
balance. The Directors had been very careful with the money they had 
received, and had immediately put about £30,000 on deposit, where it was 
still; and therefore, although they had raised this new capital, and had 
received altogether about £40,000 during the half tp they had not spent 
it, but only a very small portion of it. They had been purchasing some 
property immediately adjoining the Brentford Station, of which it was 
desirable that the Company should be the owners, and they were engaged 
in the construction, at Southall, of a large new gasholder to hold about 2 mil- 
lion cubic feet of gas. This must cost a considerable sum of money; but 
it would not cost so much as it would otherwise have done, owing to the 
skill which was being shown by their Engineer. Instead of putting the 
Company to the expense of carrying away the stuff they dug out, their 
Engineer had turned it into bricks; and on this head they took credit in 
their capital account for £1095, which was very much better than having 
no such credit,and having to pay a considerable amount for carrying away 
the refuse. Coming to the revenue account, he thought the shareholders 
would see that everything was fairly satisfactory—highly satisfactory, he 
might say. On the charges account they would be glad to know that the 
coal, of which they had used a great deal more than before, had cost them 
3d. a toa less. This reduction upon the large quantity they used came to 
aconsiderable sum. The item of “repairs and maintenance of works and 
plant, materials and labour,” stood at £9020 9s. 11d., which, as compared 
with the corresponding period of 1883, showed the very large increase of 
£1200, In the June of 1883 he told them, he believed, that the wear 


Total receipts. . . 





and tear account had been charged very liberally; and at the present time 
this account had been hanget even more liberally. The Directors had 
done as prudent proprietors would do. Instead of endeavouring to make 
the capital account bear everything that it possibly could, they had 
rather erred, and liberally erred, in favour of capital, by making revenue 
bear as much as possible. The rental had decreased, though to a very 
small extent; but it had decreased, and the shareholders would re- 
member the cause of this. In the June half of 1683 the Company 
were charging 3d. per 1000 cubic feet more than in the half year just 
completed ; and this amounted to between £4000 and £5000. This sum 
had gone into the pockets of the consumers, or, at all events, they had not 
had this much to pay for their gas, as they would have done before. Not- 
withstanding this, the difference in the amount received for rental had 
been only £500. In point of fact, the increase in the business in the past 
half year had been about 10 or 11 per cent.; and when they considered the 
very great mildness of the past winter, and the warm weather latterly, he 
thought they would say this was a very satisfactory increase—larger, he 
thought, than was shown by any Metropolitan or Suburban Gas Company. 
The general result on the whole was that they had a profit for the half 
year within £1000 of what it was when they charged 3s. 9d. per 1000 cubic 
feet. Therefore in one year they had recovered themselves, and by improved 
management and increased business had recouped £3000 out of the £4000 
or £5000 which they voluntarily took off their price. The result of this 
concession had been to benefit the consumers, and now that they had 
come to the end of the half year, they thought the shareholders should 
derive some benefit. Here came in the provisions of the sliding scale; 
and by charging 8s. 6d. instead of 3s. 9d. they were able to make an increase 
in the dividend, both upon the ordinary stock of the Company and upon 
the new stock of 1881, of 3 per cent. Therefore, instead of 10 and 7 per 
cent. on these stocks, the Directors proposed to pay 103 and 73 per cent. 
The business was progressing steadily and satisfactorily. The quantity of 
coal carbonized in the half year showed an increase of between 10 and 11 

er cent.—about 41,000 tons against 36,500 tons; the number of consumers 
flad increased from 13,700 to 14,600; and the stoves for cooking showed an 
increase of about double during the year. Everything, in short, had 
increased in a corresponding way; and the Company appeared to be going 
on as quietly and as satisfactorily as they could wish. All he hoped was 
that this would continue; and if the concern grew in the same way they 
would hope to see the price of their gas reduced below the present charge. 
In this case the sheockalines would participate in the benefit derived by 
the consumers, as the dividend would be again increased. 

Mr. J. ORweLt PHILuips seconded the motion. 

The CHarrMAN, in reply to Mr. Clark, stated that it was not the Directors’ 
intention to reduce the price of gas again immediately, but it would be 
their object to do so when they could. It would be their duty and their 
interest to do this. 

The resolution was then carried unanimously. 

On the motion of the CHarrman, seconded by Mr. Puriurps, the dividends 
recommended were next declared; and votes of thanks to the Directors, 
the Auditors, and the Engineer, Secretary, and officers of the Company, 
brought the meeting to a close. 


PROPOSED ACQUISITION OF THE ASHTON-UNDER-LYNE GAS.- 
WORKS BY THE CORPORATION. 
(FROM OUR MANCHESTER CORRESPONDENT.) 

The Corporation of Ashton-under-Lyne have entered into negotiations 
with a view to the purchase of the works of the Ashton-under-Lyne Gas 
Company. The propriety of this step has been under consideration (or 
rather has been talked of) for several years. Eight or nine years ago the 
Corporation attempted to acquire the undertaking; but the Company 
were unwilling to sell, and no agreement could be arrived at as to price. 
Ever since then the subject has kept cropping up, and the burgesses have 
been assured, from time to time, that the matter had not been lost sight of. 
It was not, however, known that any active steps had been taken in the 
matter until a few days ago, when it transpired that the Parliamentary 
and Negotiation Committee of the Town Council had held a special 
meeting on the subject. The Mayor had arranged for an interview with 
the Directors of the Company, and a deputation, comprising the Mayor 
and the Town Clerk, waited upon them to ascertain if the Company would 
be disposed to sell their works to the Corporation, and upon what terms. 
The interview took place, but without definite result. The Directors 
declined to name the terms upon which they would hand over the under- 
taking; but they supplied the deputation with particulars as to the 
profits for the half year ended December last, the sale of gas for 
the past year, the price per 1000 cubic feet, and the last dividends 
paid. The Committee, without discussing the question, instructed 
the Borough Auditors (Messrs. Nairne and Sons, of Manchester) to 
go into the next published accounts of the Company, with the view of 
ascertaining the amount which the Corporation would be justified 
in offering for the undertaking. There the matter rests for the present; 
and it is not probable that any further steps will be taken until the 
receipt of Messrs. Nairne’s report. 





BRADFORD CORPORATION GAS SUPPLY. 

At the Meeting of the Bradford Town Council last Tuesday, on the 
minutes of the Gas Committee being brought up for consideration, 

The Town CLERK said he had that morning received a communication 
to the effect that the Royal Assent had been given to the Provisional 
Order empowering the Corporation to carry on the chemical works at 
Frizinghall, 

Alderman F. Prrestman, who moved the adoption of the minutes, said 
he held in his hand a copy of the accounts of the Gas Committee for the 
past half year. He would not go through the whole of the figures, but 
would simply mention a few items showing wherein they differed from 
similar items in the account for the corresponding half of last year. It 
was estimated that the receipts from the supply of gas in the last six 
months would amount to £54,864, as against £49,829 in the corresponding 
six months of 1883. The quantity of gas consumed in the half year was 
537,661,000 cubic feet, as against 481,335,000 cubic feet in the corresponding 
period twelve months ago—an increase of 11°65 per cent. This meant 
that if in the future a similar increase were to take place in the supply, 
the existing works would have to be doubled in the course of 8 or 9 years. 
This would involve a considerable amount of work for the Committee to 
look forward to. Tar realized much the same as in the first half of 1883; 
but there had been a falling-off in the receipts from coke to the extent 
of £400 or £500. This was mainly in consequence of the extremely mild 
winter and hot summer ; there being a smaller demand, and prices ruling 
lower. With regard to ammoniacal liquor, the items could not be com- 
pared, inasmuch as in January of this a the Corporation took over 
the chemical works at Frizinghall. hese works had been carried 
on by Mr. Steuart, who failed whilst under a contract with the Cor- 
poration. The Royal Assent to the Provisional Order for carrying on 
these works had, however, now been confirmed. The Corporation were 
manufacturing the liquor into sulphate of ammonia; and they found that 
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instead of realizing 2s. 54d. per ton of coal carbonized, which was the 
agreement under the old contract, they had obtained 2s. 10d. per ton. As 
they carbonized rather more than 120,000 tons per annum, it would be 
seen that the Corporation had been making rather more than £2000 beyond 
what they would have done under the old contract. The present price of 
sulphate of ammonia was £15 per ton; and when the Corporation took 
over the works it was £13 5s. per ton—the lowest pricé that it had ever 
reached. When he told the Council that the highest price touched prior 
to this immense fall was £21 5s. per ton, it would be seen that there was 
room for a large increase in this department. As the Corporation were, 
he supposed, making 1400 or 1500 tons of sulphate of ammonia a year, the 
advance of even £1 in the price meant a gain in the department of £1400 
or £1500. Turning to the profit and loss account, he found that the 
repairs of works and retorts cost some £5397, as against £3500 in the six 
months previous. This was in consequence of having, every alternate 
year, to spend a good deal more money in putting in new retorts and 
making the new works efficient. There was an increase in respect to the 
repairs of mains and services; the amount being £4567, as compared with 
£2644 in the corresponding half of last year. There was an item put down 
of £895 for sundry work done at the Birkshall works. He might say that 
the borrowing powers of the Corporation for these purposes were now 
exhausted, and ae in fact, been slightly exceeded. Therefore, the money 
being expended in the completion of these works was being put to revenue. 
It would be necessary very shortly, when the Corporation went to Parlia- 
ment again, for them to apply for further borrowing powers for the Gas 
Department. In the salegtlloneeus items there wasa slight increase. Bad 
and doubtful debts came to £1297, as against £336. This increase was 
accounted for by the failure of Mr. Steuart. The amount owing by the 
firm with which he was connected was £1100; and no dividend had yet 
been received. However, looking at the accounts as a whole, the balance left 
in favour of the Corporation was £6125, as compared with £10,107 in the same 
half of last year. He might say that the £1100 bad debt, the capital account 
placed to revenue account, and the payment made for lamps out of revenue 
would more than make up the difference of £4000. There was also a 
charge on revenue of £600 or £700 paid for getting out of a contract for 
coal in the North, which was entered into a year ago, when a strike of 
colliers seemed imminent. With regard to the work done in the streets, 
he found that the Committee had now put up 368 of Bray’s new patent 
two-light lamps. There were still 70 more to be fixed; and besides these 
there were 38 three-light lamps placed at the crossings. In the last two 
— from 1000 to 1500 lamps had been erected by the Committee ; 
ringing up the total number of lamps to between 5000 and 6000. He 
ventured to say that, when the town was lighted up in the ensuing winter, 
it would be the best lighted in England, if notinthe world. The two-light 
lamps, although considered very extravagant by some people, would be a 
great boon to the ratepayers of the town ; and would have an attraction for 
visitors. There would, consequently, not be a loss of money. Many 
of the streets in the town had been extremely dark in years gone by, 
especially where there were no shops. They would be like illuminated 
streets in the future, and anybody might walk safely along without fear. 
Altogether he felt that the money expended had been extremely well spent. 
As to the illuminating power of the gas, it had never gone below 18 
candles; but had been steadily maintained at from 18 to 184 candles for the 
six months. He believed the quality was equal to that of any other town; 
and it would be almost impossible to improve it without throwing money 
away in machinery which it was not really necessary to put down. As far 
as the illuminating power was concerned, it was much higher than many 
other towns thought it necessary to give. 
Mr. Barker seconded the proposition, which was unanimously carried. 





MANSFIELD IMPROVEMENT COMMISSIONERS GAS SUPPLY. 

At the Meeting of the above-named body last Friday week, the annual 
report of the Gas Committee was submitted and adopted. It stated that 
the works have been maintained in an efficient state, and all necessary 
repairs have been paid for out of revenue. The quantity of gas made has 
been 47,436,000 cubic feet; being an increase of 433,000 cubic feet over the 
previous year. The average illuminating power has been 18°15 candles. 
The quantity of coal carbonized has been 5100 tons. A statement of the 
revenue account for the year ending March 25 and for the previous year 
was submitted. It showed that there is an adverse balance of £244 3s. 4d., 
which sum is taken from the reserve fund; this fund now amounting to 
£2637 4s. 1ld. The sinking fund amounts to £2572 11s. 5d. The expen- 
diture on capital account has been £223 8s. 4d.; and there remains in hand 
on this account £1003 4s. 3d. The deficiency in revenue account is chiefly 
accounted for by a falling off in the gas-rental account; by an unusually 
heavy expenditure in retorts and meters; and by a falling off in value of 
ammoniacal liquor, which latter would have been still more serious had not 
it been for the plan adopted 15 months ago of converting the liquor into 
sulphate of ammonia. After deducting the expenses of manufacture, the 
amount realized was £312; whereas had the liquor been sold it would only 
have brought in about £70. There are now 53 cooking and heating 
stoves let out by the Committee, against 32 the corresponding period of 
last year. 

SOUTHPORT CORPORATION GAS SUPPLY. 

The report of the Manager of the Southport Corporation Gas-Works 
pt. John Booth) for the last financial year, which ended March 25 last, 

as just been issued. 

In the course of his report, Mr. Booth, addressing the members of his 
Committee, says: The total quantity of gas made was 184,238,000 cubic 
feet ; being an increase of 3,476,000 cubic feet (or 1°92 per cent.) on the pre- 
vious year. The total quantity of cannel and coal carbonized was 19,420 
tons ; being an increase of 1527 tons on the previous year. The average 
cost of these for the year was 10s. 116d. per ton. The total gas sold was 
172,116,600 cubic feet; the increase being 10,037,200 cubic feet (or 6°19 per 
cent.) over last year. The following gives particulars of the increase in 
gas sold :— 


Meters. 
Cubic Feet. Per Cent. 
Southport . . . .« 6,270,100 5°22 
Birkdale .. . . 994,000 .. 8°83 
Ainsdale .. . » 837,000 .. 127°12 
The unaccounted-for gas for the year was 8,988,600 cubic feet; being 
6,707,700 cubic feet less than last year. The consumption of gas, by sepa- 
rate meter, for purposes outside lighting, shows an increase over last year 
of 628,700 cubic feet, or 24°76 per cent. With a view of bringing about a 
greater consumption of gas for cooking and heating purposes, it was pro- 
posed last year to ask for parliamentary powers to let out on hire cooking 
stoves and other appliances. Where this system has been adopted—and 
many corporations and gas companies have it now in use—it has been very 
successful; and I believe by adopting the system in Southport it would 
be the means of bringing about a large increased sale of gas during the 
daytime. The amount expended on capital account during the year was 
£1381 Os. 6d. The total net expenditure under this head—after deducting 
sales of old plant, &c., amounting to £293 10s. 6d.—now stands at £158,683 


Lamps. 

Cubic Feet. Per Cent, 
+» 2,011,900 .. 18°73 
ee 424,200 .. 82°41 





— 


2s. 8d. Of this amount there has been paid off out of sinking fund, up to 
the end of the last financial year, the sum of £19,850; the total amount of 
loans on mortgage at the end of year being £188,525. The value of 
sold by meters and lamps during the year was as follows, compared with 
1883 :— 


1884. 1883. 
OS a ee £21,550 £24,488 
SS ee a ae ee 2,759 ee 2,703 


The sale of gas by meter was £2888 less than last financial year. The 
reduction of 6d. per 1000 feet, made at the beginning of the financial year, 
on the gas sold by meter during the year was equal to £3748. The amount 
received for gas supplied to the street lamps was also a trifle less than last 
year, owing to the reduced charge made for public lighting in Southport, 
During the year, the extra gas consumed by the large lanterns in South. 
port was not charged for. The value of this was £132, which, being equa] 
to a gift, has reduced the profits by the amount named. During the year, 
the residuals coke and tar kept up in price; but sulphate of ammonia, on 
the average, realized £4 4s. per ton net less than last year. This, upon 
the total sales of the year, showed a decrease of £542. The total net sales 
of residuals for the year, compared with 1883, were: 1884, £7656; 1883, 
£7669 ; showing a decrease of £13. The following statement shows the 
net cost of cannel and coal used for the years named :— 


1884. 1883. 
Average cost of coal perton . . . 10s. 1°16d, ee lls. 1°98d, 
Less residualssold . . .. +. +. 7 10°61 ee 8 6°87 
Net costofcoalperton . . 2s, 2*55d. oe 2s. 711d. 


In addition to the revenue receipts being affected by a reduced income, 
owing to the reduction made in the price of gas, there was during the 
year an increased expenditure under the following heads :—Lamp account, 
£210; rents, rates, and taxes, £266; maintenance and renewal of mains 
and service-pipes, £766. The last item was chiefly for labour in relaying 
and altering the position of mains owing to sewerage operations. As a set- 
off against this increased expenditure, there was effected during the year 
a saving under the following heads:— Purifying materials, &c., £133; 
maintenance of works and plant, £756; interest on loans, £54. The gross 
and net profits for the year were as follows, compared with the previous 
year :— 


1884. 1883. 
Gross profits . . . + « »« £12,307 oe £16,276 
Net profits . . .« »« « « « 4,646 ee 8,562 


Out of the net profit named, £4396 goes in relief of rates, and £250 is 
placed to reserve fund account; making the total of this fund £750. The 
price of gas for lighting purposes has been reduced on three occasions 
during the past three years; the total reduction being 1s. per 1000 feet. 
If the price had been maintained during the three years at 4s. per 1000 
feet, the following amounts show what the gas consumers would have 
paid in each year more than they have done :— 
1882. 1883. 1884. Total. 
Southport . . £1,403 £2,521 oe £6,195 oe £10,119 
Birkdale . . 298 es 543 ee 1,302 oe 2,143 
In addition to.this saving to the gas consumers, the amounts named below 
have been (1) paid in relief of rates in Southport, (2) as rebate to the 
Birkdale Local Board for the use of their mains and the privilege of 
eupply in the Board’s district, and (3) placed to the credit of the reserve 
und :— 





1882. 1883. 1884. Total. 
Southport. . . . £7,244 £8,312 .. £4,396 .. £19,952 
Birkdale ... . ee << 854 ae 858 .. 2,518 
Reserve fund . 250 250 .. 250 .. - 9750 


In addition to the reduction made for lighting purposes, the price of gas 
has been further reduced when used for purposes outside lighting; this 
price being 2s. 9d. per 1000 feet when registered by a separate meter. 

A series of appendices to the report give further tabulated particulars 
as to the working of the Gas Department. They show that the total 
capital employed in the undertaking is £158,683, about two-thirds of which 
(£100,180) is represented by the buildings and plant at the Crowlands 
works. In 1850 the capital employed was only £3528; and the price 
charged for gas 7s. 6d. per 1000 cubic feet. The gas made in 1851 was 
578,000 cubic feet, of which quantity 295,400 cubic feet were sold by meter, 
and 230,700 cubic feet supplied to the public lamps—51,900 cubic feet being 
unaccounted for. Against this may be set the following particulars of the 
gas made, &c., last year :— 

Cubic Feet. 
Totalgasmade . . « « «+ « « en ae 184,238,000 
Cubic Feet. 
» 172,116,600 
3,132,800 


Geseold. « «= se es es eoee 
», used on works and supplied free . 
175,249,400 
ye 8,988,600 





Unaccounted for. . « « « «© « « « 
(or 4°87 per cent.) 
Coal used— 
A ee ae ee 4,967 tons 
Ovdimary . «© « © «© © «© «© « « S648 





19,420 tons. 
7 


Cee. 2s eo ee wo ee we 860 ,, 
Tar a a on ee 234,188 gallons. 
Sulphate ofammoniasold . . .. . 218 tons 


Average illuminating power of gas 21°47 candles. 
On March 25 there were 6174 meters in use in the district; 1159 being 
privately owned. The length of mains laid in Southport is 86,778 yards 
(about 494 miles), and in Birkdale 21,108 yards (nearly 12 miles). 





THE LEEDS CORPORATION AND THE SUPPLY OF GAS AND 
WATER IN THE OUT-DISTRICTS. 

Under this heading last week (p. 297), a report was given of the proceed- 
ings at the meeting of the Leeds Town Council the previous Wednesday, 
when a question arose as to the supply of gas and water to a new mill 
recently erected outside the borough boundary. It may be remembered 
that the owner of the mill, in order to secure a supply from the Leeds 
Corporation at a cheaper rate than he could obtain it elsewhere, con- 
structed a small building just inside the parliamentary district, and 
claimed to be furnished with gas and water, with the known intent of 
consuming them in the mill, which is situated within other statutory 
limits. The Gas Committee had refused a supply; but the Water Com- 
mittee had agreed to sell water to the owner of the property. In order to 
reconcile the differences in their decisions, the matter came up for discus- 
sion; and the legal aspect of the question was, of course, dealt with by 
the Town Clerk (Mr. G. W. Morrison). Some few further particulars of 
thie cases referred to by Mr. Morrison, as decisions of the Courts in favour 
of his contention, will be of interest. : 

The case of The Stockport Water-Works Company v. The Corporation 
of Manchester decided that a Bill filed by one company against a riv 
company, alleging that they were acting ultra vires, and contrary to the 
public interest, but alleging no private injury, was demurrable. In the 
course of his judgment in the case, the then Lord Chancellor (Lord 
Westbury), distinguishing between a rival company as a plaintiff and an 
injured ratepayer as plaintiff, used the following words: — “If I had 
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here a party who had a right to restrain the Manchester Corporation 
within its proper bounds (as, for example, the ratepayers who were 
interested in having the water at the lowest amount, and in having the 
certainty of an abundant supply), or if I had the Attorney-General, who 
would be able to represent that larger view of the question—viz., that if 
you extend the purposes of the legislative grant to Manchester, you may 
be overstepping the bounds within which the Legislature confined its 
view when it granted these powers to the Corporation of Manchester— 
if, I say, I had the Attorney-General here as an informant representing 
that general view of the subject, the bonwm publicum, which is contained 
in that view of the subject, I should probably not hesitate to restrain the 
Corporation of Manchester from carrying into effect the agreement which 
they have entered into with the Registered Company.” 

Vice-Chancellor Malins, in the case of The Pudsey Gas Company v. The 
Corporation of Bradford, following the decision in the Manchester case, 
held, on demurrer, that the injury alleged—which was to the effect that 
the Corporation were supplying gas within a township in which the Gas 
Company already possessed compulsory powers—was not such as entitled 
the plaintiffs to maintain the suit. The Court, however, if it were set in 
motion not by a rival Company but by a ratepayer injured, or by the 
Attorney-General representing the general view of the subject — the 
aon (as suggested in Lord-Chancellor Westbury’s judgment) 
—would probably restrain the corporation or company from going beyond 
its parliamentary limits. 





THE HARTLEPOOL GAS AND WATER COMPANY. 

In view of the recent attempt made by the Hartlepool Corporation and 
the West Hartlepool Improvement Commissioners combined, to purchase 
the undertaking of the Hartlepool Gas and Water Company, the annual 
report of the Directors, to be presented to the shareholders at their coming 
meeting, is of more than ordinary interest. The balance-sheet for the year 
ending June 30 shows a decrease in the divisible gas revenue, which is 
attributable chiefly to the large reduction in the price of gas made during 
the year, to the decrease in the value of some of the residuals, and to the 
increased expenditure (which includes an item of £1452, the value of a 
worn-out yasholder). There has been an actual increase in the consumption 
of water; but an increase not commensurate with previous anticipation, 
owing to the depressed condition of the iron trade and the consequent 
stoppage of several large works. This cause has also prevented the 
increase in the consumption of gas that the Directors were warranted in 
anticipating. The new workshops and stores at the West Hartlepool works, 
and the Naisberry reservoir oa mains connected therewith, are now in 
working order ; and the manufacturing power of the gas-works is being 
increased. The report sets forth the following correspondence, without 
remark :— 

Town Clerk’s Office, Har y 2, 1884, 
T. Trewhitt, Esq., Secretary, Hartlepool Gas ans Weert — 

Dear Sir,—The Hartlepool Corporation and the West Hartlepool Improvement 
Commissioners having resolved that it is desirable for them to acquire the gas and 
water supply for their districts, we are directed to inquire whether the Hartlepool 
Gas and Water Company are prepared to sell the undertaking to the above 
authorities, and, if so, what sum is required for the same.—Yours truly, 

Henry BEtk, Town Clerk. 
Hicson Simpson, Clerk to the Commissioners, 
Wes y 25, 1884. 
Henry Belk, Esq., Town Clerk, Hartlepool. teases 
H. Simpson, Esq., Clerk, West Hartlepool Improvement Commissioners. 

Dear Sirs,—I am instructed by the Directors of this Company to inform you, in 
BF es <4 = the 2nd inst., that they are not prepared to recommend the 
shareholders to sell their property.—Yours truly, Tuos, TREWHITT, Secretary. 


The divisible balance of profit is £14,235 12s. 6d., out of which the Directors 
recommend the payment of a dividend for the last half year at the rate of 
7 per cent. per annum upon the whole of the paid-up capital of the Company, 
less income-tax. This will leave a balance of about £5858 to be carried 
forward to next account. For the reasons above stated, the above dividend 
has really not been earned, and its payment will therefore involve an 
appropriation of a portion of the balance carried forward from time to 
time to meet emergencies. 


It is reported that it has been resolved at a meeting of the Joint 
Committee of the Hartlepool Town Council and West Hartlepool Com- 
missioners to offer the Company a sum close upon half a million for their 
works; and, in the event of a rejection of the offer, to proceed for com- 
pulsory powers. 


MR. R. P. SPICE ON THE MANUFACTURE OF GAS, Ere. 

Tn connection with the Exhibition of Gas Apparatus held at Tunbridge 
Wells the week before last, Mr. R. P. Spice, M. Inst. C.E., delivered an 
impromptu lecture on “Gas: Its Manufacture, and the Treatment of the 
Residual Products.” 

Mr. E. M. Hunter (the Chairman of the Tunbridge Wells Gas Company) 
occupied the chair, and in introducing Mr. Spice, who is the Consulting 
Engineer to the Company, said that few words were needed for the purpose, 
as Mr. Spice was a gentleman by no means a stranger at Tunbridge Wells, 
for his works and his doings were well known by every resident in the 
locality. The Directors of the Company were highly pleased with the 
success which had attended the exhibition, and which had elicited the 
approbation and interest of the public. He also hoped it would result to 
their own advantage, in the use of some of the appliances which they saw 
exhibited. The exhibition would show to all that gas was not by any 
means a mistake, or a thing that was going speedily to die out. On the 
contrary, he believed it never was in a better position than at the present 
time ; and that the very circumstance of the electric light, which had been 
brought before them as a scare, had elicited from those who had the 
management of gas and its manufacture, an endeavour to produce as good, 
pure, and cheap a light as they could obtain through any medium. 

Mr. Spice, after some preliminary observations as to the suddenness 
with which hé had been asked to speak, said he felt he must do anything 
he could to further the good cause which the Tunbridge Wells Gas 
Company had had in hand in regard to their exhibition of gas appliances ; 
80 he put off another engagement he had, in order to be able to say some- 
thing to a Tunbridge Wells audience, impromptu, on the general subject 
which had brought them together. He regarded the Directors of the 
Company as pioneers in the gas industry, so far as regarded its improved 
form—not in the sense of being the first to introduce gas. But they stood 
in the foremost rank of gas companies in this country in introducing 
modern appliances by which to manufacture gas to the greatest advantage 
from & commercial standpoint, and with regard to its purity, its quality, 
and its advantages generally. He said this not as a compliment to 
the Directors of the Company, but asa fact. He spoke from an experience 
of something like six or seven years’ acquaintance with the Company. He 
believed that the application of gas to the economics of life was almost 
boundless. He did not say this from any fanatical point of view, but as 
that of a. common-sense man, whose business in life it had been to promote, 
by winy’ € means in his power, the application of that which was in its 
Source the gift of Nature. He had some difficulty in knowing where to 


- 





begin. If he were to go back to the beginning, he should have to tell how 
the Dean of Kildare lighted himself home with a bladder full of gas which 
he had collected at a natural spring—the gas bubbling up through the 
water of an Irish bog—how he pricked the bladder to let out the gas, and 
set italight. This was one of the first practical applications of gas lighting ; 
but it was not highly scientific. He should call it crude at the present 
time. Nor could he stop to dwell upon the different steps by which it had 
arrived at its present various degrees of excellence ; but he might say the 
honour was due to Mr. Murdoch, of Redruth, in Cornwall, of having 
invented the means of manufacturing gas from coal. It was only in a 
primitive way, because he had not found out how to purify it in a way to 
satisfy modern science. From Murdoch’s time up to the present day, it 
had been a question of so purifying coal gas that it should be admitted 
into living-rooms, and become not only a means of ordinary lighting, but a 
means of perfect and agreeable lighting, subservient to all the wants of man, 
without any of the drawbacks which attended it in its earliest days. In 
Tunbridge Wells they had taken a very great stretch onwards. When the 
found that the old gas-works on the hill became inefficient (so surrounde 
by houses that they could not put up more retorts or another gasholder), 
the Directors, overcoming many difficulties, established the present gas- 
works. He would take a retrospective view of the few years which had 
intervened between then and now. He had no figures or exact results to 
place before his audience ; but, speaking entirely from memory, he might 
safely say that gas had been produced at very much less cost, and in a 
very much purer form, than it ever was before. First of all he would refer to 
one invention which had been adopted at Tunbridge Wells, by which labour 
had been economized, while the cesaciar of the labour had been greatly 
improved. It was not one of the least of the blessings, but a great satis- 
faction, to be able to lighten the labour of the working man while they 
continued to pay him the same rate of wages, and enable him to live with 
greater comfort than before. With all the forms of labour he (Mr. Spice) 
was acquainted with, the filling and emptying of gas-retorts made the 
greatest demand on flesh and blood, thews and sinews. This had, however, 
been greatly reduced by the Tunbridge Wells Gas Company, by the intro- 
duction of West's charging and drawing machinery. He had a diagram 
which had been prepared by Mr. Dougall, the Manager of the works, 
and from it would be seen what he was referring to as to the 
retorts. Formerly the retorts were charged by men who used shovels 
for charging them with coal; and it required a special knack to “ lay” 
the coal so that each succeeding shovelful should fall in front of 
the other. Then when the gas was worked out, the charge had to 
be withdrawn by men with rakes, the perspiration running down to their 
heels, This was the ordinary work of the day; and was still the common 
method in many places. The next step in advance was to charge the 
retorts with a scoop, which was filled, lifted, pushed in, turned over, and 
withdrawn. By the adoption of West's patent, however, no manual labour 
was required for lifting the coal, from one end of the operation to the other. 
He did not think he need stop to dwell on the condensers and scrubbers 
used, A condenser was a series of pipes by means of which the gas was 
cooled, so as to separate the ammonia and tar from it; a scrubber was a 
cylinder of cast iron—some 40 or 60 feet high, and of a diameter to suit the 
size of the works—filled with layers of wood boards placed vertically, 
4 inch thick and about 4 inch apart, crossing one other, and so presenting 
surfaces with which the gas must come in contact. The surfaces were 
rough by choice; the reason being that they should hold water. The 
water was forced up by machinery, and spread so that it formed a mist, 
falling from the top in a constant and very gentle shower. In this way it 
covered the surfaces of the wood. As water had an affinity for ammonia, 
it took this product out of the gas as the gas went upward. The water 
when charged with the ammonia fell into a closed tank. Next they came 
to the purifiers, and he might say that the purification of gas had been a 
source of anxiety to gas men for the last 20 years or more; previous to 
which time gas was held to be pure in the opinion of Parliamentary 
Committees and others if it could stand certain simple tests, such as litmus 
paper and acetate of lead. Now, with the advance of chemical knowledge, 
this was not considered by any means sufficient ; and chemists demanded 
that sulphur compounds, as well as the sulphuretted hydrogen, should be 
removed. Hitherto this could only be done by creating a greater nuisance 
—the use of lime in purifiers. Lime in a state known as sulphide of 
calcium was a very stinking material, compared to which the smell of 
rotten eggs was mildly offensive; and when this noxious stuff could take 
up no more, it had to be removed from the purifier. Everybody who lived 
within half a mile or a mile, knew full well what this meant. The Tun- 
bridge Wells Gas Company were not under any parliamentary obligation 
to do more than purify their gas on the ancient lines; but, anxious to do 
their best for the consumers, they had placed purity and quality before 
every other consideration. Indeed, in the matter of illuminating power, 
they had gone beyond what he would have advised them to do, and had 
supplied gas of 16 and 17 candle power instead of 153; not being bound to 
supply more than 14-candle gas, and under the circumstances he could not 
see why they should use cannel coal at all. The natural product to make 
gas from in Tunbridge Wells and towns similarly situated was Newcastle 
coal. If they supplied an over-rich kind of gas, their customers would say 
it was smoky and dirty. If gas contained too much carbon, the carbon 
would not be burned unless it passed through a scientific burner such as 
they had now in use for lighting the room, and in which there was perfect 
combustion. He was not speaking in any way as a mere compliment to 
Mr. Sugg, for gas men were deeply indebted to modern scientists who 
had invented such burners; and in this connection the name of Dr. 
Siemens should be gratefully remembered. These burners gave much 
more light for the quantity of gas consumed than the old-fashioned burners 
—40 or 50 per cent. more. There were a great many people who did not 
trouble themselves about this. If they had a burner they were perfectly 
happy; forgetting that without a perfect burner the carbon would escape 
and make the ceilings black, instead of being consumed and giving out 
light. There was less of this “‘ smoke ” when the gas was poor than when 
it was rich; and for this reason he did not advocate 17 or 18 candle gas. 
It required a burner which would pass but very little gas. In Tunbridge 
Wells a method of purification had been introduced, which at present had 
not been rer eee he | in any other town in England. He thought this was 
a testimony to the Directors’ enterprise, that they had had the spirit and 
the courage to introduce a new thing on its merits being proved to their 
satisfaction. This was what was known as Cooper's coal-liming process. 
The coal was mixed with lime to the extent of 24 per cent. of the latter ; 
the consequence being that half the impurities abstracted from the coal 
were incorporated in the coke, and only half went forward to the purifiers, 
There were chemical changes resulting from such a method of treatment, 
which had astonished all gas men. Instead of using lime in the form of 
sulphide of calcium in the purifiers, they used oxide of iron solely; and 
they found that the sulphur compounds were taken up to as great an 
extent as, or even greater than they could be by the use of sulphide of 
calcium. The result was that instead of opening the purifiers once a week 
or once in ten days in winter, they had not opened one since the process 
had been at work at Tunbridge Wells—nine months, Therefore, those 





living on the gas-works’ side of the town had the satisfaction of knowing 
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that, for the first time in the history of gas manufacture, gas had been 
manufactured of the highest possible degree of purity at these works, in 
closed vessels. Not one of the vessels had been opened for nine months ; 
and it was a moral certainty that they would go three months longer. 
What, he asked, was the effect of this? They had got rid of all the 
abominable smells, compared to which a stinking sewer was inoffensive, if 
not aluxury. Another advantage gained was that they made 30 per cent. 
more ammoniacal liquor, which brought in a large addition to the profits 
of the Company. All these things tended to the interest of the consumer; 
because the Company, having already obtained their fair maximum statu- 
tory dividend, might fold their hands, sit at ease, enjoy life quietly, and 
bid “ dull care begone.” But they wanted to sell the gas as cheaply as the 
could. By this coal-liming process the coke was also much improved. 
Every housekeeper in Tunbridge Wells taking the trouble to compare 
notes and to make observations, would find that the lime which became a 
component part of the coke had the effect of making coke fires burn more 
freely and more effectively. ‘These were very great points to gain. The 
coke was broken into suitable pieces by machinery, and coke fires would be 
found to be bright instead of dull. There would be a little more ash, and 
a little more dust. It was also desulphurized; and there was no fear of 
sulphur flying off inthe atmosphere. This was a matter for consideration 
by the Smoke Abatement Institution ; and he ventured to predict that the 
time was not far distant when coke fires would become common. Having 
treated thus far of the manufacture of gas, he referred to the residual 
products, and pointed to a selection of brilliantly coloured ribbons, silks, 
and wools, which had been dyed from aniline, extracted from coal tar. He 
next referred to Miss Johnston [who had been giving a lesson in cooking 
by gas previous to Mr. Spice’s lecture], saying she had done much to 
make it apparent to the housekeepers of England that there was a 
great deal to be done in cooking by gas. He would only venture 
to add to what he had heard her state, that the difference between 
baking and roasting consisted in this, that in an oven there was no air 
passage; consequently, if they put two things together of a dissimilar 
character, one would taste of the other, so much so that they could scarcely 
tell “ t’other from which.” But in a gas cooking apparatus there was an 
air poesege which altogether prevented this. In former days nothing 
would do except that which was cooked before an open fire, everything 
being roasted before the fire as well as the meat. This was a great waste 
of power. In cooking by gas there was no waste; and everything was 
perfectly and scientifically cooked. He next referred to gas as a motive 
power ; and said that in this respect gas had a great future, as gas-engines 
were now replacing steam. All this tended to the benefit of the consumer. 
Gas would now be made cheaper and better, and when the Tunbridge Wells 
Gas oe of succeeded in getting their capital account fairly adjusted, 
they would be able to sell gas of a high quality at a lower price. He was 
sure no body of men would be more pleased to find such a state of things 
come round than the Directors of the Company themselves. 

The Cuarrman then, on behalf of the Company, proposed a vote of 
thanks to Miss Johnston for coming to Tunbridge Wells, and illustrating 
the benefits of cooking by gas. 

Mr. Spice seconded the motion, and said he had never heard such an 
able and practical exposition before. 

Mr. J. O. TayLor (the Chairman of the Reading Gas Company) expressed 
the pleasure he felt at being present; and congratulated the town of Tun- 
bridge Wells on having such perfect gas-works. He proposed a vote of 
thanks to Mr. Spice. 

Mr. Patn seconded the resolution, and it was carried unanimously. 

Mr. Spice briefly replied ; and Mr. J. Reap (the Secretary of the Com- 
pany) also responded on behalf of Miss Johnston. 





SOME NOTES FROM AMERICA. 


(FROM OUR OWN CORRESPONDENT.) 
July 30, 1884. 

The electric light wires have again been jeopardizing the fire-alarm 
system of New York. In two instances of late these high-tension wires 
came in contact with the wires of the Fire Department, and did more or 
less damage to the alarm instruments, besides cutting off some of the districts 
from communication with head-quarters. The indiscriminate stringing 
of overhead electric light wires will certainly result in serious trouble in 
the future, for there are so many companies in the field now, and the wires 
are multiplying so rapidly, that the danger is constantly on the increase. 
A law has been passed requiring the electric light companies to lay all 
new wires underground after November, 1885; but whether the law will 
be put in force, or whether some way of “ getting round it” will be found, 
remains to be seen. The electric lighting companies of New York do not 
seem to be making much headway in private illumination ; but some of them 
have succeeded in getting a goodly increase in the share of public lighting. 
Why the lighting of so many of the streets has been taken away from the 
gas companies, for the benefit of the purveyors of the newer light, is not 
clear; for the light cannot be adjudged superior to gas, and its tendency 
to go out ought to preclude its use as the sole illuminant of a public 
thoroughfare. But be the reason of its increase what it may, the fact 
remains that the electric lighting companies are getting a large portion of 
the street lighting. An attempt is now being made to turn over more of 
the streets to the whimsical arc lamp. A resolution is before the City 
Council instructing the Lighting Commissioners to use the electric light 
on all the principal streets, as far as practicable. 

The Edison Company are still supplying some customers from their 
central station in the down-town section of New York; but the cost of the 
light is so high they have taken but little business from the Gas Company. 
In fact, the New York Company, which supplies this part of the city, 
would hardly know the Edison Company were in existence, were it not 
for an occasional reference to this system in the daily papers. 

The change from gas to electricity for street illumination has led to a 
conflict between the Gas Companies and the city authorities. When the 
former were notified to discontinue lighting certain streets, they attempted 
to disconnect the lamp service at the main, so as to prevent leakage. Some 
of the lamps had been severed in this way when the city people enjoined 
them from continuing, on the-ground that it was an unnecessary dis- 
turbance of the public road. As the Gas Companies are required to make 
good all openings of the streets, it is to be supposed that the authorities 
were more anxious to have the gas-lamps in such condition that they 
could be quickly utilized, in case the electric lights should break down, 
than they were solicitous of the road-bed. 

Cleveland (Ohio) makes the boast that it has the first public electrical 
railway in operation in this country. The system (or rather combination 
of systems, for it takes in the patents of Brush, Knight, and Bentley) has 
been — on a street railroad a mile long. The experiment was so 
successful that it is said that all the tramways of the city will be worked 
in this way ; but we have heard such wonderful stories of the way in which 
electricity would revolutionize the world, that we can afford to wait and 
see what the future will unfold, before admitting that the days of horse 
cars are numbered. It is stated that any number of cars up to 15 can be 
run at one time, on a single circuit, from one machine. 





Natural gas and gas-wells are coming in for a good share of attention jn 
the daily prints now-a-days. One danger incident to supplying this 
natural gas has recently been pointed out. As the gas flows from the wel] 
under a heavy pressure, it is clear that through even a minute fissure in g 
pipe a large quantity of gas would escape. It is therefore thought to bg 
very dangerous to allow the pipes to be laid through the streets of the 
towns and villages. That there is a certain amount of danger here, cannot 
be doubted. But the possible damage has been greatly exaggerated ; for 
some associations which have undertaken to discuss the matter haye 
assumed that the gas is in itself explosive, and if a light were applied at a 
break in a pipe the whole town would be destroyed. The real danger of 
natural gas is from its lack of odour, so permitting a quantity of the gag 
to enter a house without being detected by the inmates. This is a rea] 
danger. 

The Tron Age, speaking on the subject of wrought-iron mains in a recent 
issue, calls attention to the fact that in California this class of pipe is used 
extensively for conveying water for mining purposes ; and though they are 
exceedingly light they last a very long time. The water supply for San 
Francisco is brought a distance of 15 miles in two riveted sheet-iron pipes, 
A case is noted where two mains of this description, made of No. 16 
B. W. G.iron, laid in 1868, are now apparently as good as new, though 
called upon to stand an interior tensile strain of 11,500 lbs. per square inch, 
The pipes are 26 inches in diameter. 

Gas matters still remain in a lively state in Boston. This city, being 
within the ——_ of Massachusetts, is protected from the water-gas 
people by the State law prohibiting gas from being sold containing more 
than 10 per cent. of carbonic oxide. During the _ winter a Committee 
of the Legislature had under consideration a Bill repealing the carbonic 
oxide clause. The fight before the Committee, both pro and con., was long 
and bitter. According to some of the witnesses, carbonic oxide is as harm- 
less as whisky sour; while, on the other hand, some gentlemen claimed 
that, of all other poisons, carbonic oxide was the worst. The Committee 
were unable to agree, and presented two reports—one against repealing the 
carbonic oxide clause, the other in favour of so doing. The final result, 
when the matter came before the Legislature, was the continuance of the 
restrictive clause. The water-gas people would not rest at this; on the 
contrary, a Company for supplying gas to Boston was promptly organized 
under the manufacturing law, and was called the Consumers’ Gas 
Company. Permission to open the streets was next sought for; but, 
so far, without success. The petitioners claim that they have a method 
of making water gas whereby the carbonic oxide is removed, but 
decline‘to explain the process. The Committee of the Common Council 
before which the case is being heard insist that they must know all 
about the new scheme of gas making before they will grant the 
right to disturb the streets. There the case rests. The hearing was 
adjourned, to be resumed to-day, when the petitioners will be afforded 
another opportunity of explaining their new process if they have one. If 
by any chance the Consumers’ Company obtain a foothold in Boston, it 
will be nothing short of supreme folly to talk of heading off opposition gas 
companies by cheap gas; for the price now prevailing in Boston is 
1 dol. 50c. per 1000 cubic feet—about as low a rate as gas can be sold at in 
that part of the country, to allow of the payment of a moderate dividend. 
What more potent argument against opposition gas companies can be 
adduced than is afforded by the contrast between New York and Boston ? 
The former has six Companies in active operation, with a seventh getting 
ready to furnish gas at the fall. In addition to these, there are several 
concerns supplying the suburban districts. The price of gas in New York 
is 2dols. 25c. In Boston, the supply being in the hands of one Company, 
the figure is 1 dol. 56c. If New York were supplied by one Company to-day, 
gas could be sold at 1 dol. 25c. Before the Committee now listening to the 
petition of the Consumers’ Company of Boston one of the water-gas 
engineers testified that the cost of making water gas would be 56°86 c. per 
1000 cubic feet, and the total cost 1 dol.; while the selling price would 
be 1 dol. 35c. The witness will probably be called upon to show how these 
figures are arrived at. 

The gas war at Chicago continues to rage bitterly. The opposition, or 
water-gas concern, are supplying gas at 1ldol. 25c.; while the old 
Company ask but 1dol. The general impression is that the latter Com- 
pany, under the able management of Mr. Theobald Forstall, can pay their 
stockholders a dividend even at this low figure; while the probability of 
the new Company “making both ends meet ”’ is not so clear. 

The Franklyn Institute of Philadelphia are busy arranging for the Inter- 
national Electrical Exhibition to be held in that city during September 
and October. The Siemens regenerative burners will be shown there in 
competition with the electric light. It is to be hoped the Company having 
these burners in charge will see to it that the electric light comes out 
second best in the contest. 





THE COMING MEETING OF THE AMERICAN GASLIGHT 
ASSOCIATION. 

In view of the Annual Meeting of the American Gaslight Association, to 
be held during the autumn in Washington, the Secretary (Mr. C. J. Russell 
Humphreys) has issued a circular to all the members, containing a re- 
statement of the truth often insisted upon, but too frequently forgotten by 
readers of papers at gatherings of scientific bodies. 

After referring to the brief interval before the meeting, Mr. Humphreys 
says: “ While it is true that to the Officers and Committees of the Asso- 
ciation we must look for the preparation of the details of the convention, 
it is also true (and in no lesser degree) that the success or non-success of 
the meeting in its main aim and purpose—viz., the reading and discussing 
of papers—will rest with the members themselves. It would be idle to 
attempt to controvert this self-evident statement. I am anxious to bring 
this truism home to each individual member of the Association, for the 
responsibility rests on each, not merely on the members at large. 

“T said a moment ago that the main object of our annual convention is 
the reading and discussing of papers; and while the presentation of dis- 
sertations and the criticizing thereof are so closely allied as to warrant their 
being considered the one purpose of our meeting, there is nevertheless 4 
certain degree of separateness in this particular. They each stand ondis- 
tinct grounds to this extent—that the success of the one does not perforce 
carry with it the success of the other. Thus an essay read before a body 
of technical hearers may be one of great erudition; but the discussion to 
which it leads may—owing to the lack of opportunity afforded the members 
for preparing themselves for the task oF criticizing—be puerile. Here, 
then, is the point, in its double form, which I am solicitous to force on each 
member—viz., that, in order to make a success of the literary part of our 
meeting, we should not only have a sufficiency of papers, but their titles, 
and even the main headings of the subject-matter, should be published so 
far in advance as to permit each person so to prepare himself for the dis- 
cussion, that he in his turn peel, ws able (by reference to his records, or 
otherwise) to supplement the paper by some valuable and positive infor- 
mation. It remains with the members to say if this can be done. 

“If this part of the programme is not carried out the coming fall, the 
fault cannot be ascribed to the Secretary ; for early in the year he urged 
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you to direct your thoughts toward our Washington meeting. In the 
circular then issued,* I mentioned the subjects upon which we needed 
more light, and which might possibly be deemed worthy of forming a 
theme for a paper. These topics were mentioned, not because they were 
of overshadowing importance, but by reason of their coming first to mind. 
There are hundreds of others which might well stand at the head of 
essay to be presented to the convention, which will readily occur to tho 
members. 

“In the matter of reconstruction of gas-works an ample field of subjects 
presents itself. During the past summer a great deal of rebuilding and 
remodelling of gas-works has been carried on throughout the country ; and 
the gentlemen who have had charge of such work might well come forward 
and teH their confréres of the nature of their undertakings, of the diffi- 
culties met and overcome, of the dangers avoided, and last, but not least, 
of the mistakes made. In fact, in this matter of remodelling gas-works 
there is a double possibility for papers. First, it would be very interest- 
ing to know what underlying principles have been followed this year by 
those who have had charge of such work; and a paper on this subject, 
treating of the lines pursued in rebuilding,could not but bring out a vast 
fund of valuable information. Secondly, a paper treating of the method 
of construction adopted in some special piece of engineering would doubt- 
less be of value to many another member in planning some future work. 

“ Again, there are doubtless many gentlemen who have struck out in 
some new line in laying mains or services this summer which would be of 
interest to the Association; or,-perhaps, in overhauling old pipes some 
information relative to the different kinds of joints has been acquired, 
which the fraternity would be wiser for knowing. 

“In truth, the reason we have not more papers at our meetings cannot 
be from a dearth of subjects, but must rather be ascribed to the difficulty 
of making a selection.” 





THE DISTRIBUTION OF WATER. 
By Josern Quick, Jun., M. Inst. C.E, 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

Next to the importance of securing a supply of water of good quality for 
the requirements of a city or town, is that of its distribution ; for, how- 
ever superabundant the source may appear to be, the advantages to be 
derived from its use, and the number of those whom it may benefit, must 
necessarily be in a great measure dependent upon the way in which it is 
distributed. The author does not propose to enter here into the question 
as to the works necessary to bring an ample supply of water into a city or 
district; but assumes, for present purposes, that such works have been 
well executed, and that properly proportioned distributing-pipes have been 
laid, and service reservoirs or other means provided for affording a supply 
of water at high pressure throughout the district to be served. 

The history of the water supply in England is eminently instructive, as 
showing not only the various phases through which it has passed as refine- 
ment and sanitation have advanced, but also as proving the absolute 
necessity of proper control being exercised with regard to its distribution. 
Not to weary my hearers with unnecessary detail on this point, it may 
suffice to refer to the discussions which have taken place, during past 
times, as to the relative merits and practicability of the systems known 
respectively as “intermittent” and “constant” supply. It is within the 
author’s recollection when it was the exception, instead of being, as it is 
to-day, the rule, for towns in England to enjoy the advantages of constant 
supply; but up to this moment there are many instances—notably in the 
Metropolis itself—where the intermittent supply still prevails either wholly 
or partially. It is hardly necessary to explain that by “constant,” as 
opposed to “intermittent” supply, the author refers to the difference 
between the mains and house service-pipes being always charged with 
water, so that it can be drawn off by the consumer direct from the main at 
any hour of the day or night, instead of, as on the intermittent system, the 
supply being only turned on for a limited time (varying from half-an-hour 
to two hours per day), during which time’any receptacles, cisterns, «c., 
provided by the consumer, have to be filled, and suffice for use until the 
operation of refilling them is repeated on the next and subsequent days. 

Of the advantages of the constant supply it is almost needless to speak, 
especially for the poorer class of houses in cities and towns, whose only 
receptacle frequently consists of a dilapidated and uncovered water-butt, 
the water in which is exposed to all the evils of contamination from the 
atmosphere and other sources. No one who has travelled by the railway 
in any part of London can have failed to observe, in the crowded districts 
traversed, innumerable instances of this kind, which are some of the most 
prolific causes of disease amongst the lower classes of the population. It 
is, indeed, little short of a crime on the part of those responsible for this 
order of things, that human beings should be compelled to obtain their 
drinking water from such contaminated receptacles; and ‘it is doubly 
wrong that, after the suppliers of water have done all in their power to 
improve, by filtration and other means, the quality of the water, and to 
prevent its pollution at its source, it should, after delivery to the con- 
sumers, be Fm to become thus deteriorated in quality, and a source of 
danger to health. One of the great advantages offered by the constant- 
supply system, as already stated, is to abolish the necessity for any of 
these miserable receptacles ; and it is difficult to imagine a greater blessing, 
or one more conducive to sanitation, than the introduétion in their place 
of water direct from the mains to the consumer’s tap. 

Although the author has alluded thus prominently to the evils attendant 
upon the butts so frequently found in the dwellings of the poorer classes, 
it is not to be supposed that the evil is limited to them ; on the contrary, in 
some houses of the best class, where cisterns are employed, the same evils, 
although in a minor degree; prevail. The author feels justified in assert- 
ing, as the result of upwards of 20 years’ day-to-day experience in connec- 
tion with the water supply of London, that the periodical cleansing of 
cisterns, even in first-class houses, is the exception rather than the rule, 
and that, in a large percentage even of the better class of dwellings, a 
further serious evil arises in consequence of the overflow-pipes from such 
cisterns communicating direct with the drains, without the intervention 
of & proper trap; thus allowing the foul gases from the drains to com- 
municate with, and thereby contaminate the water in the cistern. 

The obvious question arises, under the above circumstances, why the 
constant supply is not universal throughout the length and breadth of the 
land. This is a question which has puzzled many a Parliamentary Com- 
mittee; and, although it has made great progress, it is still but imperfectly 
understood. The difficulty has usually been ascribed to either the inability 
or the unwillingness of the water po hart to adopt it, on the score of 
expense; and this argument has frequently been brought forward as one 
of the reasons in favour of the transfer of the management of the water 
supply from private companies to a public body. But, on closer investi- 
gation, and to the few mx wee Ba ~e familiar with the subject, it is 
apparent that the real difficulty is not to be attributed to this cause, which 
Would have been almost equally difficult to cope with had the water supply 

nunder public instead of private control. The real difficulty in effecting 


* Bee Journat, Vol, XLIIL,, p. 368. 











the change of system consists in having to graft it on to the old state of 
things, which involves the re-arrangement of the various pipes, taps, 
closet apparatus, &c., in the houses in such a manner as to prepare them 
to receive the constant supply, and at the same time prevent waste of 
water. 

It was a long time before the absolute necessity of stringent regulations 
to prevent waste was understood or appreciated, except by those imme- 
diately conversant with the practical every-day working of water supply 
undertakings; but oveatientie it became evident, even to those most 
clamorous for the new system, that the enforcement of such regulations 
was absolutely necessary to ensure its successful operation. When once 
this was officially recognized and admitted by Parliament to be indispen- 
sable, the necessary powers were granted, alike to the Metropolis and in 
the Provinces, of which the latter afford some instances of a highly success- 
ful result, both in the changing of the system from intermittent to constant 
service at the same time, ~ the effecting of a large reduction in the 
quantity of water required, after providing an ample supply for all 
purposes to the inhabitants. 

The author may mention, as an example, the town of Portsmouth, and 
the surrounding districts of Portsea and Southsea, where the Water Com- 
pany supply a population of 140,000 persons, occupying 27,545 houses, of 
which a large number are of a very small class. The Company was estab- 
lished in 1857, and until the year 1876 the supply was intermittent through- 
out the borough. In 1873, however, an Act of Parliament was obtained, 
under the advice of the author’s firm, entitling them to make the necessary 
regulations to prevent waste; and these regulations were sanctioned by 
the Arbitrator appointed (Dr. W. Pole, F.R.S.), in April, 1876. By these 
regulations, while ample power is given to the Company to require waste- 
preventing —— to be used, they are restricted from requiring 
alterations of fittings until the existence of such waste is actually proved. 
The effect of this has been to necessitate more frequent inspection, and, 
to some extent, to cause delay in introducing the new system. Neverthe- 
less, the activity of the Company’s Resident Engineer (Mr. H. Smith) was 
such that in March, 1880, or within four years from the official approval of 
the regulations, the constant supply was given to the whole borough, and 
has continued without interruption to the presenttime. Owing, however, 
to the very extensive supplies for trade and public purposes, and for the 
use of Her Majesty's Declonel, given by the Company, the actual supply 
for all purposes still amounts to 30 gallons per head per day ; but there is 
every reason to believe that, by the means the Company are still taking to 
detect cases of waste, as hereafter described, the consumption will be still 
further considerably reduced. 

Probably the extent to which waste of water exists is best tested by 
asking the question « “‘ What is the quantity really required per head per 
day?” and comparing it with the quantity actually supplied to any 
particular town or district. The answer to the former will, of course, 
depend upon local circumstances; for instance, in a large manufactur- 
ing town, or one where unusually large quantities of water are required 
—for Government establishments, large breweries, or trades requiring 
very large supplies—the consumption per head per day will be much 
greater than in a purely residential town or district. When new water- 
works are being constructed for a district, it is usual to estimate for 
works calculated to supply 30 gallons per head per day; but this is not 
because in well-regulated works the consumption reaches to this quantity, 
but to provide for a maximum supply being at hand during the driest 
season of the year, when the consumption is at its greatest. This quantity, 
however, is in many cases exceeded, notoriously so in Glasgow and New 
York, while in London it amounts to upwards of 28 gallons per head per 
day. But, as examples of what it should be where proper regulations to 
prevent waste are adopted, it has been incontestably proved (by Mr. J. 
Ayris, M. Inst. G.E.) that, in the cases of Norwich and Sheffield, a supply 
in the former town of 15 gallons, and in the latter of 18 gallons per head 

er day suffices for all wants, domestic and otherwise. It is evident, there- 

ore, that by a proper system of supervision, and the enforcement of the 

use of proper waste-preventing apparatus, the supply may be kept, under 
ordinary circumstances, within the limits, without in any way stinting the 
supply. Another notable case is that of the city of Amsterdam, where the 
author's firm constructed the works. The supply is constant, and there 
are no less than 1137 trade consumers supplied by meter; but the total 
consumption per head per day for all purposes, even in the hottest seasons, 
does not exceed 14 gallons. This Company, unlike the London Water 
Companies, had the great advantage of prescribing proper fittings from 
the commencement, in 1856; and this circumstance, combined with 
the fact that the water-closets are not connected with any system of main 
drainage, accounts for the small quantity of water supplied, which, how- 
ever, is ample for the wants of the inhabitants, notwithstanding the 
notorious fact that the consumption of water for washing purposes is 
abnormally large in Dutch households. 

The most fertile sources of waste of water, and yet the most easily pre- 
ventible, are those from the closets, and the overflow-pipes from cisterns, 
which frequently lead direct to the drains. The former is remedied by 
the employment of a service-box placed between the supply-pipe and the 
closet ; and the valves for ingress and egress are so arranged that before 
the latter is opened the former must be closed, so that no direct com- 
munication can take place between the main and the closet itself. The 
waste from the overflow-pipe is avoided by breaking the connection 
between the pipe and the drain, and by converting the overflow-pipe into 
a warning-pipe, fixed in such a position that whenever an overflow or 
waste of water takes place it can be seen by an inspector from the outside 
of the premises, or so arranged as to flow into some inconvenient place. 
In either case it ensures the cause of waste being speedily discovered and 
the cause removed. 

The “detection” of waste is more difficult than its prevention; for 
whereas the latter can, when once discovered, be checked or stopped by 
well-known simple mechanical contrivances, it must be remembered that 
only a certain portion of the apparatus for conveying the water from the 
main to the house is exposed to the view of the inspector of fittings on 
behalf of the water authority. For instance, it frequently happens that, 
especially in certain soils, the service-pipes are defective, and certain leaks 
may existand remain undiscovered for years. The waste of water from this 
cause the author believes to be much greater than that usually attributed to 
it, and he believes much of it to be due to the employment of wrought-iron 
service-pipes of inferior strength and quality. Hundreds of instances 
could be quoted where such pipes have been found, after only a few years’ 
use, to be decomposed from the outside, leaving the fibres of the iron 
stretched like violin strings, and barely holding together. Imperfectly 
made joints or connections, careless workmanship, or broken Pipes from 
unequal subsidence, are also causes of underground leakages. To ascer- 
tain their extent and position forms an important feature in any thorough 
system of water inspection. 

Until a few years since, the detection of underground or concealed 
waste of water > scientific or semi-self-acting means was comparatively 
unknown ; but since the advantages of the constant service system have 
been more generally acknowledged, and the absolute necessity of prevent- 
ing waste of water admitted, much attention has been paid to the subject 
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and reliable mechanical means are now available for detecting, isolating’ | being checked by vanes, or plates, projecting from the revolving drum, a contac 
or concentrating at any particular point or district any waste that may be | The author has some thousands of these meters now at work under his pure, eV 
goingon. The instrument known as “Deacon’s waste-water meter,” the charge; and, taken as a whole, their accuracy is surprising. It is quite The c 
invention of Mr. G. F. Deacon, M.Inst.C.E., Water Engineer to the | true that, under very exceptional circumstances—#.e., when. the water js water, 1 
Liverpool Corporation, is at once not only a waste detector and localizer, | drawn off in minute quantities, or the ongaaity of the meter is much of 33 da 
but also a self-acting silent register of the exact extent and amount of | greater than its work—a certain quantity can be passed without regis. and che 
the waste at any particular spot. A description of the instrument was tration; but in practice this does not take place to any appreciable we wert 
iven in a paper read by Mr. Deacon at the Society of Arts, on May 17, | extent, except in the case of large-sized meters; as, if the draw-of “ revolv 
fs .* It is therefore unnecessary to repeat it here, further than to | outlet is reduced to such an extent as to affect the working of the tion thr 
briefly describe the meter as a self-acting register of the velocity at which | meter, the quantity passing is so small as not to reach the minimum the cole 
the water is passing through it at any moment; the result being | annual water-rent which the consumer is usually bound to pay, even jf was ret 
recorded by a diagram on a sheet of paper placed on a drum | the consumption has been belowa certain amount. These meters haye ammon 
worked A clockwork. This instrument is ~ extremely — that, | the nee = oon Sige tesa at on compact, and liable toa com. cll 
in the words of the inventor, “in a main su ing 3000 or persons, | paratively small amount of wear and tear. Bk minute: 
the opening of a single tap is shown by a fa gm | in the line, and the The positive meter, of which there are many varieties, measures, as its by app? 
quantity per hour by the difference in the flow before and after the | name implies, the actual quantity of water displaced by one or more by 24 fi 
opening ; if the closing of the tap is shown, the duration of the flow is istons, which are themselves worked by the pressure of the water, for, by 
obvious also.” The extent to which waste has been reduced in Liverpool hese meters are, however, with one exception, more expensive and more of some 
and other large cities by the employment of this meter is matter of | bulky than the inferential meters; they are, in fact, machines, and arrange 
notoriety in the water-works world; and the author begs to add his | require the attention of machines. At the same time, under proper warran 
personal testimony to the advantages gained by its use at Portsmouth, as management, they are not liable to get out of order, nor are they more gallons 
shown in the following table :— a “¥ — In the — bP Pag which the author colour ! 
’ , . ‘ esigned, eve ouse is supplie hrough a meter, at a price per 100) action 
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Portsmonth. size of the premises supplied. Durit 

| | ad ; - the soe remarks the author has endeavoured to compress within quantit 

‘sti eduction the limits assigned to this paper a synopsis of the various primary points lecting 

District. “— ‘ae . — | fg me in connection with the distribution of water. "Were he to have pr h sere analysi 
Services.| tion. Meter. Bupply, | ber Day. to go into detail, the [pa could have been materially extended; but he observe 

PP!y: trusts that he has said enough to draw. the attention not only of those con. abunda 

j Gals Gals nected with water and water supply, who are already aware of the difficulties the spc 
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North Street . . .| 550 2750 June, 1882. 8,250 importance of preventing the waste and misuse of so valuable an element, the sp 
Charlotte Street . .| 1100 5550 Nov., 1882. 12 ¥ It is a notorious fact that all the available watersheds are being gradually came t 
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no waste shall be allowed. This is not only a duty of the consumers to 
the suppliers of water, but to their fellow-men; and while all who 
neglect it will deserve the reprobation, the gratitude of the community The 


Water-works authorities have now, therefore, at their command both 
the means of detecting waste, and, having detected it, of requiring proper 
waste-preventing apparatus to be used; that is, assuming that they possess 


the necessary statutory powers. In cases where such powers do not exist, | will be eminently due to those who will not allow one of the greatest by the 
their necessity is so obvious that there is but little difficulty in obtaining | blessings afforded to us to be diverted from its career of usefulness and suppli 
them from Parliament, under proper restrictions. In the case of the | benefit to humanity. : that 17 
Metropolis, the necessary regulations were determined by a Committee The author is aware that a great deal contained in this paper will notbe many | 
appointed by the Board of Trade in 1871; and the operation of the clauses | new to many of his audience. But, on the other hand, there are doubtless (115°4 ¢ 
in the Metropolis Water Act, 1852, requiring the London Water Com- | those amongst the visitors to whom the subject is wholly or partially 826 g 
panies to furnish constant supply, which had lain dormant since that | foreign; and he wishes the Dp ae to be regarded less as a scientific than July, | 
time, at once commenced, and considering the Herculean proportions of | as a practical one, addressed to the community at large on an important eee 


the districts included within the radius which these Companies supply, | domestic subject, in which every man has a direct interest. 
t progress has been made. From 52,265 houses receiving the constant 
supply in 1873, the number has increased as follows :— ( 


THE PURIFICATION OF WATER ON A LARGE SCALE. 





ae « « 6 59,281 1879. 1 tw 138,624 
a4 Bray “eg yous 4 oa 200,876 By W. Anperson, M. Inst. C.E. 
‘ . 10. tit Sle. gan , A Paper read at the Society of Arts Water Suppl fi i 
i lain _ 2° ss o* ae [ Pp y = a oe erence at the International 
: i 122,242 = hts * 226,376 : In January, 1883, in a paper on the Antwerp Water-Works, read at the 

Hitherto the author has only dealt with the supply as affecting private | Institution of Civil Engineers,* I described the application of Professor my: 
consumers, whose use of the water is presumably limited to domestic | Bischof’s method of filtration, through a mixture of spongy iron and South 
purposes. We have now to consider the question also of the supply to | gravel, to the purification of the waters of the River Nethe. The 18 Grand 
manufacturers, and those cases where water is consumed for other than | months’ additional experience gained has shown that, so far as the puri- Lambe 
domestic purposes. fication of the water is concerned, the process leaves little to be desired. 

The introduction of water-meters, for the purpose of measuring the | But the working of the system has been costly; and the area of land ioe 
quantity of water actually supplied to any consumer, has materially | required, as well as the quantity of iron necessary, has (in the case of the Bast L 
simplified the mode both of supplying and charging for water employed | Antwerp water, at any rate) proved very much beyond the inventor's Kent . 
for manufacturing, or other than domestic purposes. Formerly it was | expectations. The increased demand for water by the town rendered it 
exceedingly difficult to form an accurate idea of the quantity used, | necessary to extend the arrangements for purifying the water; and it Total : 
especially at public institutions or large works, where frequent inspection | became my duty to advise the Directors of the Company on the best means 
was almost impracticable. Re-surveying premises, to ascertain whether | of doing this. _ 


additional supplies were being used, and the alteration of the annual 
charge for water, were sources of perpetual disagreement between the sup- 
pliers and the supplied. The water-meter has, however, a an end to this, 


The extension of Professor Bischof’s method would have involved so 
eat an outlay, that, after trying unsuccessfully many experiments on 
irect filtration through unmixed iron at high rates of filtration, I deter- The 


and proved equally advantageous to all parties interested. Byits intoduc- | mined to adopt a plan, first suggested to me some years ago by Sir mont 
tion an enormous amount of waste of water has also been detected, in many | Frederick Abel, of agitating the water to be purified with finely divided gallon 
instances to a large extent. One’ notorious case occurred in the Metro- | iron, instead of attempting to filter it. The object, in either case, was to 
polis. Ata well-known popular restaurant, the Water Company having | expose the water as much as possible to an extended surface of iron; con- 
erected a meter, the quantity registered as passing it was so enormously | sequently, any plan by which the iron could be made to keep itself clean, 
in excess of the amount previously paid by the proprietor, that he | by rubbing against itself continually, would seem to be a more rational At 
naturally complained to the Company. The meter was thereupon tested, | way of attaining this object than trusting to partial filtration through a (Alde 
but found to be accurate. Unconvinced, however, the proprietor threatened | more or less spongy material. Mr. 
to have the supply cut off, and to resort to a very fine spring which he had The obstacle to trying Sir Frederick Abel’s method at a much earlier Comr 
in the basement of his premises. He commenced ery accordingly, | date was the belief entertained by Professor Bischof that a contact of ear 
only to find that the “very fine spring” consisted of a leakage from a | about 45 minutes was necessary to ensure coinplete purification ; and any — 
broken pipe, which had been, doubtless, running for years, and which, of | such time would be fatal to mechanical means of performing the work. he 
course, accounted at once for the abnormal consumption recorded by the | The late Professor Way and Mr. Ogston, it is true, had shown that with — Pp 
meter. very finely-divided iron the effect was much more rapid; but there was = 
As regards the most desirable water-meter to be used, it is so large a | still a doubt about its permanence. Accordingly, in the autumn of last =e 
question as to be worthy of a separate paper. Speaking generally, how- | year, a revolving cylinder, 4 ft. 6 in. in diameter, and 5 ft. 6 in. long, was m 
ever, those in practical use may be divided into three classes :—(1) The adopted, to try Sir Frederick Abel’s system. It was fitted with inlet and cours 
low-pressure meter. (2) The inferential meter.. (3) The positive meter. outlet pipes, and with shelves or ledges for scooping up the iron, raising it Ther 
The disadvantage of the low-pressure meter, which is constructed much | to the top of the cylinder, and then letting it fall through the water. At il t 
won the same principle as the gas-meter (the quantity being measured by | first I began to run water through at 12 gallons per minute, which gave & th i 
the filling and re of compartments in a revolving drum), is that it | contact of about 45 minutes; but I found that at this rate the water was W, ‘ 
must of necessity be fixed at (or rather above) the highest point where the | very heavily charged with iron. I gradually increased the quantity to ~ 
supply of water is required ; thus making it more expensive to fix, in eon- | 30 gallons per minute; and then found that 1:20 grains of iron were dis- ep 
sequence of the extra length of service-pipe required, and more difficult of | solved per gallon, or about twelve times more than experience at Antwerp . a 
access for inspection. It also affords the opportunity to the consumer for y ated to be necessary. The flow was increased to 60 gallons; and evel - ous 
committing fraud by making connections to the pipe between the main | then 0°9 grain per gallon was dissolved. ‘ = 
and the meter; and although this latter may not, in the great majority of The experiment looked so hopeful that I fitted much larger pipes to the Ms 
cases, be considered an objection, it is at any rate not desirable that the |-apparatus; and having made some other dispositions connected with th ; 
opportunity should be given. On the other hand, there are many instances | maintaining a uniform distribution of iron in the cylinder, and preventing b “ 
in which (especially where large quantities of water are supplied in bulk | it being washed away by the comparatively rapid current that would be ag 
into a large reservoir from one community to another) this meter may be | possible, I sent the “revolver” (as it came to be called) to Antwerp, where = 0 
ones with peculiar and especial advantage. it was put to work at the end of last February, and has continued to ni 
he second, or inferential meter (usually known as Siemens’s meter), is | operate ever since. The head available for forcing the water through the - ; 
based upon the principle of the reaction turbine, or Barker's mill; and is | “revolver” is at Antwerp limited to 5 feet; but, by fitting very large if he 


rough. This gives The 
* See JournaL, Vol, XLI,, p. 143, anyt 


set in motion by the passage of water through it, the velocity of rotation 
* See Journat, Vol. XXXIX., p. 982, 


pipes, I have managed to get 166 gallons per minute 
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acontact of about 34 minutes; and it is so amply sufficient, that I feel 
‘sure, even for the waters of the Nethe, much less time will be adequate. 

The charge of iron is about 500lbs., and the quantity taken up by the 
water, including impurities and very fine iron washed away, during a run 
of 33 days, was 0°176 grain per gallon. By making suitable arrangements, 
and choosing a favourable time with respect to the demands of the town, 
we were able to obtain samples of water that have been purified by the 
“revolver” only; and, after proper exposure to the air, followed by filtra- 
tion through one of the large sand filters, the result obtained has been that 
the colour was very little different from distilled water, the free ammonia 
was reduced from 0°032 to 0001 grain per gallon, and the albuminoid 
ammonia from 0°013 to 0°0045 grain. 

The “ revolver” turns at the rate of about one-third of a revolution per 
minute, and requires scarcely any appreciable power. The area occupied 
by apparatus for dealing with 2 million gallons of water per day is 29 feet 
by 24 feet, and it can be introduced into any existing system of filters ; 
for, by enlarging the inlet and outlet pipes to a suitable diameter, a head 
of some 12 inches will snffice to pass the water through. It can be easily 
arranged so as to be used or not, as the state of the water to be purified may 
warrant; and the consumption of iron, being only about 20 Ibs. per million 
gallons, is quite an insignificant expense. It will be found to remove all 
colour from water, whether caused by peat or clay; and will facilitate the 
action of sand filters by the peculiar curdling effect the iron has on the 
impurities. 

During some experiments made at Erith, it was noticed that considerable 
quantities of gas accumulated in the ae part of the “revolver.” On col- 
lecting this gas, it was seen to extinguish a lighted taper instantly ; and, on 
analysis, it was found to contain only 8 per cent. of oxygen. It was 
observed from the first that the animal and vegetable life which was so 
abundant and troublesome in the natural waters of the Nethe, lying over 
the spongy iron filters, had quite disappeared from the water—otherwise 
in exactiy the same circumstances—lying over the sand filters; and I 
always supposed that this was due chiefly to mechanical filtration through 
the spongy iron having separated all the germs, spores, and seeds which 
came to life above it. But during the recent hot weather it has been 
found that the water from the “ revolver,” though it contains all the 
impurities of the natural water, has been modified to such an extent by 
the action of iron, that neither animal nor vegetable life is apparent over 
the sand filters. Without presuming to draw from this fact very wide 
inferences with reference to the action of iron upen organisms connected 
with disease, it may at least be pointed out that the absence of visible life 
in water treated by iron on a large scale confirms in a very great measure 
the experiments of Dr. E. Frankland, Dr. Voelcker, Mr. Hatton, Professor 
Bischof, and others. 


METROPOLIS WATER SUPPLY.. 

The Registrar-General publishes the following returns—furnished to him 
by the London Water Companies—of the average daily quantity of water 
supplied to the Metropolis during last month. From them it will be seen 
that 171,374,033 gallons, or 778,631 cubic métres of water (equal to about as 
many twns by measure, tons by weight), were supplied daily ; or 254 gallons 
(115-4 decalitres), being rather more than a ton by weight, to each house, and 
7 — (14°8 decalitres) to each person, against 31°2 gallons during 

y; _ 








Number of Houses, &e., | Average peiy Supply 
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supplied, ons, 
Companies. | 
July, July, July, July, 
1883. | 1884. | 1883. 1884. 
Thames. } 
Chelsea. . | 82,184 | 82,955 1} 10,542,900 11,856,000 
West Middlesex . . | 62,748 | 64,797 | 18,774,335 15,773,122 
Southwark & Vauxhall | 99,618 | 102,308 22,378,559 23,934,785 
Grand Junction . . | 47,131 | 49,233 | | 15,276,860 16,464,514 
beth, . . . . | 44,959 77,980 || 17,429,800 18,492,600 
Lea and other Sourees. | | a 
NewRiver. . . . | 189,028 {| 141,847 81,514,000 83,915,000 
EastLondon . . . | 140,153 | 144,372 87,579,352 | 89,584,908 
eS se ge 68,719 | 61,458 || 10,575,758 | 11,858,104 
Total supply .. . | 654,540 674,945 I 159,066,559 171,874,083 
Thames. . . . . | 816,640 827,273 || 79,897,454 86,021,021 
Lea and other sources | 837,900 847,672 } 79,669,105 85,353,012 





The return for July, 1884, as compared with that for the corresponding 
month of 1883, shows an increase of 20,405 houses, and of 12,307,474 
gallons of water supplied daily. 











BRADFORD CORPORATION WATER SUPPLY. 

At the Meeting of the Bradford Town Council last Tuesday—the Mayor 
(Alderman Smith) in the chair, 

Mr. L. RosertsHaw, in moving the adoption of the minutes of the Water 
Committee, said he might state, for the information of the Council, that 
since the last meeting all the four engines for pumping water from the low- 
level into the high-level service had been brought into operation, and were 
doing good work. They had proved of considerable advantage; and if 
the present weather continued they would be of very great service indeed. 
With respect to the. position of the reservoirs as regarded storeage, he 
might say that up to the previous night the high-level service contained 
58 million gallons—a supply which would last about a month. This, of 
course, would be increased by the pumps to which he had referred, which 
were now raising water at the rate of more than7 million gallons per week. 

here were in the low-level supply 527 million gallons of water, or 
151 million gallons less than when the Council last met. The storeage in 
the low-level service would last until the end of October. Mr. Binnie, the 
Water Engineer, had within the last fortnight attached a meter to one of 
the pumps, and found that the pump, when kept going for the whole week, 
raised a little more than 8 million gallons; so that he (Mr. Robertshaw) 
thought they might rely upon the pumps now working raising at least 
74 million gallons per week. 

r. WaRING seconded the motion. 

Mr. H. Lister complained that water was supplied to out-districts when 
the Corporation were not able to fully supply the inhabitants of the 
borough. He thought this was wrong. He also complained that by the 
use of the pumps recently erected the water was frequently supplied in a 
very dirty condition. 

, Alderman F, PrrestTMan was gratified to hear that there was to be an 
pene supply of water, but thought it would have been more gratifying 
if he could have heard that the quality was going to be improved as well. 

€ liquid seemed, he said, to be a muddy decoction of peat and iron, and 
anything but pure water. The time was not far distant when the Council 





would have to fully discuss the question of the water supply of the town. 
With regard to the remarks of the last speaker, he thought the Council 
knew that the Corporation must supply the out-townships with water, and 
some of the members considered that these outside places should have it 
for less money. a 

Mr. RosberTsuHaw, in reply, said the Committee were engaged in prepara- 
tions for making the low-level supply as pure as it was possible for it to 
be. The out-townships were tied Band and foot; the Corporation having 
obtained an Act of Parliament which made it compulsory on these places 
that they should receive their water supply from Bradford, He was sure 
that, under the circumstances, the Council would not listen to any propo- 
sition that they should not be supplied with water by the Corporation. 
The Corporation were going to receive a deputation from the out-town- 
ships on this matter. 

After some further remarks, the minutes were passed. 





STOCKTON AND MIDDLESBROUGH CORPORATIONS’ WATER 
SUPPLY. 


CoMMENCEMENT OF THE Hury RESERVOIR. 

Last Thursday, by the invitation of the Mayor of Middlesbrough 
(Alderman T. Hugh Bell), Chairman of the Stockton and Middlesbrough 
Corporations’ Water Board, a large party visited the site of the Hury reser- 
voir (which the Joint Board are about to construct at Balderdale), for the 
purpose of witnessing the ceremony of cutting the first sod. It may be 
remembered that early in the present year the subject of letting the con- 
tract for this important undertaking was rather warmly discussed on 
several occasions . the Water Board, and eventually (by the casting vote 
of the Chairman) the work was placed in the hands of Messrs. Walter 
Scott and Co., of Newcastle-on-Tyne. The reservoir commenced last 
Thursday is the larger of the two which the Corporations undertook to 
construct under the terms of their Act obtained in 1876, when they 
acquired the works of the Water Company then supplying the district. 
This Act provides for the construction of two reservoirs in the Valley of 
the Hury, one of which was to be a service, and the other a storeage reser- 
voir; and the Corporations undertook to carry out the pe works 
with all possible despatch. Owing, however, to financial difficulties, their 
commencement had to be postponed from year to year; and in the past 
session the Corporations applied to Parliament for an extension of time. 
In the meanwhile, in consequence of returning prosperity, it was thought 
that something should be done to carry out the bargain made in 1876, and 
it was eventually determined to make a beginning; and the proceedings of 
Thursday were the outcome of this determination. The “first” sod, how- 
ever, cannot truly be said to have been cut on this occasion, as the con- 
tractors have been in possession of the ground for about three months, 
and have made some progress with the work. But this may fairly be 
regarded as but preparatory to the inaugural proceedings. On arriving 
at the site of the reservoir the party were met by Mr. W. Scott (one 
of the firm of contractors), who, assisted by his colleagues, gave ample par- 
ticulars in regard to the work with which they have been entrusted. The 
reservoir is to be formed by constructing a huge embankment across a 
valley, and so damming up what just now appears to be but a mere stream 
trickling down the dale. Tn times of flood, however, this stream receives 
the drainage of 10,000 acres; and is then so swollen that the contractors 
are actually preparing to deal with a flow of 5000 cubic feet of water per 
second, or about 2000 times the quantity passing down before the visitors 
last Thursday. To carry off this large quantity of water, a culvert 540 feet 
long and 15 feet wide is to be made through the embankment. But the 
main work will be the embankment itself. This will be based on the rock, 
with a concrete “shoe” carried to the shale below. It will be 22 feet thick 
at the ground level, and sloped from either side until it is 4 ft. 6 in. above 
the highest water-level; at which height it will be 6 feet thick. Behind 
this wall, and in front of it, will come an enormous earthen embankment 
20 feet wide at the top, 550 feet. wide at the bottom, and 95 feet above the 
bed of the river. Both embankment and puddle wall layers will be rolled 
every 6 inches by steam-rollers, and be made equal to resisting anything 
short of a deluge. The water retained by this wall across the valley will 
amount to 900 million gallons. The constantly accumulating waters of the 
Balder will speedily make up this enormous total. To permit of the 
accumulation, the culvert will be stoppered with an elaborate bulkhead 
provided with valves worked from a valve-house. Thus, in times of drought, 
water may be saved; in times of flood it may be allowed to flow away. 
The original and ultimate purpose of the reservoir is, of course, to supply 
Middlesbrough and Stockton with water through special pipes. For the 

resent, however, the reservoir is to act mainly as a supply reservoir to the 

iver Tees; the Water Board pumping out water at Broken Scar, and 
restoring it from the flood waters accumulated at Hury. Before the pre- 
sent work is completed, the second reservoir, which will be situated half a 
mile farther up the Balder, is to be commenced. The reservoir is bein 
constructed from the designs of Mr. James Mansergh, M. Inst. C.E., an 
its cost when completed will be £112,000. After the foundation stone had 
been laid, the party partook of luncheon, under the presidency of the 
Mayor of Middlesbrough ; and a number of toasts, including ‘‘ Success to 
the works,” were proposed and duly honoured. 





HINCKLEY LOCAL BOARD WATER SUPPLY. 
Tue Use or Gas Prorits rok WaTER-WorkKs PURPOSES. 

Last Tuesday an inquiry was held at Hinckley, by Mr. S. J. Surrn, C.E., 
into an application made by the Local Board to the Local Goverpment 
Board for power to borrow £2634 for purposes of water supply. 

The proceedings having been formally opened, 

The Inspector said that at the last inquiry held in reference to the 
water supply of the town, a loan of £1600 was granted to enable the Local 
Board to sink a well. Before going into the present application, he wished 
to know how this sum had been spent. 

The Cierk (Mr. Moss) having read a statement of the expenditure in 
ee with the boring, as certified by Mr. Plant, the Board’s scientific 
adviser, 

Some discussion arose in regard to the quality of the water obtained 
from the bore-hole. 

The Inspector remarked that at the last inquiry he wished the quality 
of the water to be tested, and further experiments made with the then 
existing bore-hole, before proceeding with the new boring ; but the Local 
Board pressed the matter upon the Superior Board, and they very reluc- 
tantly gave them permission to go on. They had spent the £1600 bor- 
rowed, and they ought to have gone to the Local Government Board before 
doing anything further. Now they were asking for £1834 more, which 
they had spent without the sanction of the Board. He wished to know 
how this money had been spent, and who had lent the Board the money. 

Mr. Farmer said it would certainly be in the recollection of many present 
that there were reports spread abroad in the town that the water-works 
were a success. He wanted to know if there had been any communication 
to this effect to the Local Government Board, and alsoat what period the 
Local Board knew the works were not a success. ; 

The Inspgcror said it was very proper to have this matter brought out 





























































































350 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Aug. 19, 1884, 





but it appeared to him that the Board had gone on without the sanction 
of the Local Government Board. If they had applied to the Local Govern- 
ment Board when they had spent the £1600, they would most certainly 
not have been allowed to proceed further ; but they had not done this, and 
had been using moneys which they ought not to have used. Where had 
this money come from ? 

The CLERK said it had been obtained from the bank. 

Mr. Farmer said it was astonishing to hear the Clerk say that the 
money had been borrowed from the bank, when he knew, and they all 
knew, that they could not borrow the money. The Clerk might as well 
have said at once what was the truth—that they had had £1000 from the 
gas-works account. 

The Inspector said if this was so it was very wrong. It was a nice 
Ges to drag out the gas-works account moneys, first for this and then for 
that. 

The CieRk said the Board had the right to transfer the profits of the 
gas-works to one general account of the Board, providing they did not 
charge the consumers more than 4s. per 1000 cubic feet for the gas. 

The Insrector: You can apply profits from the gas-works in the reduc- 
tion of the rates ; but the amount spent for water should be shown under 
a separate heading. Now, having spent the £1600, and also the £1000, 
what do you want more money for? Have you spent the £1600 and the 
£1000, and now want £1384 more? Is that so? 

The CLERK: That is so; but the £1000 has not been spent for water 
purposes, but it has gone into the general district account. 

The Inspector: It is very wrong; but the Auditor must get out what 
has been done with the £1000 from the gas account. 

The CLERK said that portions of the money had been spent for water- 
works purposes; but the amount had been paid to the general district 
account. 

The Inspector: The accounts should be kept under different heads. If 
you get the amount you ask for, to what account will you place it ? 

The CLerx: The general district rate account. 

The Inspector: Then you would be wrong in doing so. It is necessary 
to have a separate account for sewerage and water, and money borrowed 
on these accounts must be separately invested. 

Some scientific evidence having been given in regard to the works now 
being carried out, a prolonged discussion ensued, at the close of which the 
inquiry terminated. 


THE WATER SUPPLY OF LIVERSEDGE. 

At the Meeting of the Liversedge Local Board yesterday week—Mr. J. 
Hirst in the chair—the present condition of the water supply of the town, 
which is regarded as very inefficient, was the subject of a long discussion. 
The supply is now obtained from the Bradford Corporation; and the 
question before the Board was the advisability of discontinuing it, and 
seeking a better elsewhere. 

Mr. REARDEN, in introducing the subject, said that Bradford had no 
absolute monopoly of the supply of water to Liversedge, and only enjoyed 
a privilege which might be withdrawn at any moment. The inhabitants 
of Liversedge were paying Bradford 104d. per 1000 gallons for water ; 
while they had been offered a supply from Halifax and Heckmondwike at 
74d. per 1000 gallons, This, at the present rate of consumption—100,000 
gallons per day—would amount to about £456 per annum, which, if 
capitalized at 4 per cent., would realize between £11,000 and £12,000, and 
would be more than ample to cover any expense which might be incurred. 
He would like to consider, also, what might be done providing they could 
obtain a partnership in the water concerns of Dewsbury and Heckmond- 
wike. At the present time Liversedge paid for water upwards of £1400 a 
year, which, if it were put into concerns like those, in the shape of interest 
on borrowed money, would represent a capital of between £40,000 and 
£50,000. Halifax was quite in a position to help Liversedge. Notwith- 
standing the great drought which they experienced at their reservoir a 
short time ago, they had in store no less than 400 million gallons of water. 
Heckmondwike had a month’s supply, which they considered good for such 
dry weather; and they had instructed their Engineer to prepare plans 
forthwith for the construction of an additional reservoir, which would 
increase their supply immensely. In fact, Liversedge need not fear having 
a most abundant supply for 30 or 40 years to come, even allowing for great 
extensions in the town and district. He concluded by moving—“ That a 
Committee be appointed with power to obtain all documents and papers 
relating to the water question, with the view of ascertaining the exact 
position of the Board with reference to the Bradford Corporation; and 
that they be empowered to take Counsel’s opinion, if they think proper, as 
to the practicability of ceasing to take a supply of water from Bradford.” 

Mr. WHARTON seconded the motion. 

Mr. Roserts moved, as an amendment, that, as the Corporation were 
taking active measures (by the construction of a reservoir and the laying 
down of filter-beds) to increase and improve the supply, nothing be done 
in the matter at present. He defended the Bradford Corporation in 
regard to their dealings with the Liversedge Board, and maintained that 
they were doing their utmost to meet the wants of the out-districts. In 
a short time no out-district would, he said, have cause to complain, either 
as to the quantity or the purity of the water. It was byno means unlikely 
that the Corporation might lower the price to 74d. per 1000 gallons, as it 
had been call it was probable they might do so. He would further draw 
attention to the fact that in the event of the Board making any arrange- 
ment with either Halifax or Batley, the expense to be incurred would 
be enormous; so much s0, that it seemed to him a very doubtful course 
to act upon the suggestion before them. 

The Cuarrman said he felt very strongly on the question, for it was one 
which vitally affected the interest of Liversedge ; and if they could by any 
possibility take advantage of the present time to sever their connection 
with Bradford, whatever the cost might be, he must say that he felt sure 
they would have the support of the ratepayers. Throughout the length 
and breadth of the township everyone was complaining of the water. Fe 
had been over the Heckmondwike Water-Works at the invitatien of the 
Heckmondwike Board, and he was strongly impressed with the magnifi- 
cent service which the town possessed. At the same time he believed 
that they could be supplied from Heckmondwike at a much cheaper rate 
than they were es plied by Bradford; and he thought if they could 
get a supply from Heckmondwike it would be greatly conducive to the 
bys my 4 of Liversedge. 

ter some further discussion, there being no seconder to the amend- 
ment, the motion was put and carried, and a Committee appointed. 








Tue Water Suppry or Searorp.—The Inspector of Nuisances of 
Seaford having reported to the Local Board as to the unsatisfactory 
condition of the water service to certain houses in the town, which are 
now being supplied from wells in several cases unfit for use, it has been 
resolved—‘ That the Clerk be instructed to write to the Local Govern- 
ment Board requesting that the Seaford Local Board may be invested 
with all the powers and duties which are. given by the Public Health Act 
to Rural Sanitary Authorities,” 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsureu, Saturday, 

Everybody knows all about the “wrongs of Ireland;” not a few. 
perhaps, springing from the perfervid imaginations of Erin’s mode, 
minstrels, who sing them aloud in Parliament. But Scotland has jt, 
grievances too, borne with the virtue of Job; and the chief affliction ig th, 
neglect of Scotch affairs at St. Stephen’s. The Lord Advocate—learnej 
loyal, and liberal—devoted to the best interests of the country, at immeng. 
labour formulated a panacea for the local self-government of “ populoys 
places” in Scotland. It was known to parliamentarians as the Burgh 
Police and Health (Scotland) Act, 1884; and was of some consequence jy 
respect of the provisions for lighting the said ‘‘ populous places,” to be g» 
called if one or two adjoining villages could muster a population of 79, 
instead of the 2000 required by the Lindsay Act. Well, this important 
measure, with its 558 clauses (securing to every village the privileges oj 
a township, with the two important factors, gas and water), after passing 
through committee, has been relegated to the future, and Scotland js 
“crushed again” by crotchet-mongers and the exigencies of the session, 
In previous “‘ Notes” I pointed out the provisions of this Act in connection 
with lighting ; one of which, as may be remembered, authorized the com. 
missioners of every “ populous place” to “enter into contracts for lighting, 
and cause to be lighted, such lamps by means of gas, or such other light 
of an improved kind, subject to the provisions of the Electric Lighting 
Act, 1882, as they may find expedient.” The villages must be. content 
still to remain in darkness, and dream of the “light of an improved 
kind” which may dawn upon their great-grandchildren; but to the more 
populous places, invested with a town’s privileges, it is important here to 
note that they simply fall back upon the Burghs Gas Supply (Scotland) Act, 
1876, particularly as I understand that more than one place, satisfied with 
the prospects of the illuminant of the present century, is intent upon the 
adoption of the powers of this statute. North Berwick, I may mention—,g 
Royal burgh, and the most fashionable seaside resort in Scotland—is likely 
to take the lead in a movement which, it is to be hoped, in the interests 
of gas lighting, will spread. About eight months ago the Town Council 
acquired the “going concern” of the Water Company, which was found 
very inadequate for the growing importance of the place. The Corpora. 
tion had no compulsory powers, but bought out the Company for £8000, the 
amount of the paid-up capital, on which they had laid a rate to return 
them 6 per cent. As the town borrowed the money from Government at 
4 per cent., there was aclear saving, to begin with, of £160 per annum. 
This week, with some ceremony, a new supply of water was turned on to 
the. favourite summer resort, brought 12 miles from a stream rising in 
the Lammermoors. The supply in the meantime is equal to 80 gallons per 
head to the summer population ; and a free course having been given by 
the landowners, the scheme has only cost £8500. More light is now 
required; and to this matter the Corporation, with the compulsory powers 
of the above-mentioned Act, will next turn their attention. It is certainly 
needed. Until recently, and that in East Lothian, no distance from coal- 
fields, the price of gas was 8s. 10d. per 1000 cubic feet ; but in deference to 
a “cry out,” visitors have it 2s. per 1000 feet cheaper this season. Of 
course, at this figure the town is poorly lighted ; and not in such a way as 
to invite locomotion by fashionable visitors after nightfall. Under the 
Burghs Gas Supply Act, town councils are authorized to acquire the works 
of any gas company (the valuation being by arbitration in terms of the 
Lands Clauses Act) not incorporated by Act of Parliament or authorized 
by Provisional Orders confirmed by Act of Parliament, to supply gas 
within the burgh. A “burgh” is defined to mean “ Royal burgh” and 
‘parliamentary burgh,” and includes every burgh and place having town 
councils or commissioners of police elected under any General or Local Act 
of Parliament. A majority of the town council or commissioners may 
resolve “ that this Act shall be adopted and applied to the burgh ;” but 
with this proviso, for testing the feeling of the community, that the reso- 
lution must be put to a special meeting, which cannot be held until after 
the first ensuing election of councillors or commissioners, and then it must 
be adopted by at least two-thirds of the members. Even then, if a remon- 
strance is made in writing by 20 ratepayers, the resolution may not be 
carried out until it is affirmed by the votes of a majority of the con- 
stituency, for which a poll must be taken. If no such remonstrance is 
received, the provisions of the Act become effective immediately after 
registration. The commissioners are authorized to appoint a gas com- 
mittee for the execution of any of the purposes of the Act, and two or 
more burghs may amalgamate to have a “joint gas committee.” The 
accounts are to be balanced within 30 days from the 15th of May, and an 
abstract published in the newspapers; while a clause more trustful 
than those affecting the constitution of a town council or a company, 
provides that “no person shall be disqualified from acting as a commis- 
sioner by reason of his being concerned in any contract entered into with 
the commissioners for the supply of gas.” Were this Act unlimited in its 
scope, a great impetus would be given to the gas lighting of towns in 
Scotland. 

Edinburgh, like other places in Scotland, was visited this week by 
thunderstorm more violent than has occurred for many years. A notable 
feature of the storm was the attack of the lightning upon gas-pipes in 
several parts of the city. They were melted by the fluid ; and the combus- 
tion of the gas set fire to the roofs in two places. The inhabitants were 
able to cut off the supply, and get the ignition -_ out. The searching 
quality of the electric fluid was evidenced by its discovery of an escape of 
gas at the Caledonian Railway Station, where it flamed a leaking pipe 
close to the roof, without, however, doing any injury. In one instance, It 
appears, the cast-iron service-pipe on a common stair was “run” into by 
the lightning ; but otherwise the attraction was exposed soft metal pipes 
led along the rafters of the attics in tenements struck by the fluid. Any 
damage in this way to gas consumers is obviously of a very limited descrip- 
tion, and probably would not have occurred even in these instances had 
the gasfitter concealed the tubing, the easiest way for him not being the 
best. One cannot help reflecting on the possibilities in the event of 4 
competition with lightning and electricity in the illumination of a tow, 
when every lamp-post, like a Morse or Wheatstone instrument, would bea 
danger-signal, and darkness the probable result. An ominous obscurity 
which prevailed during the storm is the principal phenomenon now con 
ooniel: upon ; artificial light being required as at night. A proof of this 
is recorded in Dundee, where, during the period of darkness (which lasted 
about 20 minutes) 200,000 cubic feet of gas were sent out. ; 

A consumer, in the Aberdeen Free Press, complains that, in spite of the 
improvements at the gas-works, the bills have more than doubled since the 
Corporation took the gas business in hand. This must be the case, ashe 
says, if his statement is correct :—“ I am only burning five burners (of the 
most economical construction and self-regulating), as against ten in the 
days of the Company; nevertheless my gas bill is just about double the 
amount.” ‘This correspondent has been in communication with an English 
chemist who tested the gas 20 years ago and last year, and his verdict on 
the gas is, ‘‘ cheap, but dear ”—a paradoxical statement which he explains 
by saying that it is what is known as a “thin gas, the consumption . 
which is enormous.” The correspondent adds that ‘the proper standar 
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of the value of gas is the amount of your gas bill;” and so shows the 
anomalous conclusion by. which ‘he is actuated. The English chemist is 
no doubt experienced in the fact that the low-standard gas generally 
supplied in England means a large consumption. But it is different in 
Scotland, where the rule is to supply a rich gas; and the recerd of 
Aberdeen, averaging some 27 candles, cannot be considered poor or thin 
in its luminous qualities. Either the correspondent is mistaken, or his 
eter or his fittings are out of order; for the only other conclusion would 
be that the Aberdeen photometrical returns are very far astray, or the 
«Granite City” is singular in the olefiant poverty of its manufacture. 

The Water Committee of the Aberdeen Town Council have resolved to 
ask the permission of the Council for the preparation of a draft Bill for 
the extension of their borrowing powers. The money is required to com- 
Jete the water supply for the city, including the erection of reservoirs 
and the necessary ane 

The Queensferry Local Authority having procured a loan of £1000 for 
the proposed new water and drainage schemes, have resolved to carry out 
the work at once. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

Sitting as the Corporation Gas Commissioners, the Town Council of 
Glasgow will at their next meeting have under consideration the fifteenth 
annual report and balance-sheet of the Committee on Gas Supply, 
embracing the period from June 1, 1883, to May 31, 1884. It may be 
remembered that the gas supply of Glasgow became a corporation under- 
taking in the year 1869, under a Special Act of Parliament. The document 
in question is an exceedingly valuable one, as might be expected, consider- 
ing the fact that it deals with one of the largest concerns of the kind in 
the kingdom. In the following remarks I shall briefly summarize the 
leading facts contained in the report in question, and supplement them 
with a few others that are quite pertinent to the subject in hand. The 
gross revenue of the Gas Committee for the past year was £418,775 4s. 6d., 
and the gross expenditure amounted to £303,562 19s. 3d. To the latter 
sum the Committee add £41,458 1s. 7d. in the shape of depreciation for 
the year, at the rate of 5 per cent. on works and pipes, and 6 per cent. 
on meters, giving a total of £345,021 Os. 10d., which leaves a balance of 
£78,754 3s. 8d. to be carried to profit and loss account. Outof thisamount 
sums have been provided as follows :—(1) Annuities on stock, £34,038 5s. 8d.; 
(2) Interest on borrowed money, £17,604 12s. 1d. (making £51,642 17s. 9d.) ; 
and (3) sinking fund, at the rate of 5 per cent. on the mortgage debt, 
£15,360 9s.—making in all, £67,003 6s. 9d., and showing on the year's 
operations a surplus of £6750 16s. 1ld. The balance brought forward from 
last year’s account was £11,593 18s. 9d., out of which there was paid to the 
Corporation for “general purposes,” in terms of a minute of the Town 
Council, the sum of £335 6s., leaving £11,258 12s. 9d. Taken together, the 
balance and surplus just mentioned make upa sum of £18,009 9s. 8d. to the 
credit of the profit and loss account, as at May 31, 1884. After due con- 
sideration the Committee have, out of this total surplus, written off in 
reduction of capital the sum of £17,166 4s. 2d.; thereby making the total 
rate of depreciation on works and pipes 74 per cent., which finally leaves 
£843 5s. 6d. to be carried forward to the credit of next year’s account. 
This is certainly a wise and politic resolution on the part of the Committee, 
inasmuch as it places beyond the reach of the temptation of those Town 
Councillors who are not members of the Gas Committee practically all 
moneys that might otherwise be considered useful and available for 
the “general purposes” of the Corporation; and in this way the. gas 
supply undertaking of the city will get all the benefit resulting from 
good management. From the foregoing figures it will be seen that 
the two items under the head of depreciation and that for the sinking 
fund make up a total of £73,984 14s. 9d., all paid out of revenue. 
The Committee mention in their report (what I have previously referred 
to) that they have concluded contracts for the greater portion of the coal 
required for the year 1884-85; and that the tenders sent in showed a con- 
siderable increase over last year’s prices, amounting, I believe, to fully 
ls.per ton. But notwithstanding this fact, the Committee feel justified in 
recommending that the price of gas to the public should remain at 3s. 6d. 
per 1000 cubic feet, as during the past year. In the event of general trade 
remaining fairly good throughout the year it is somewhat confidently 
anticipated that the Convener of the Gas Committee may in a year 
hence be able to advise his colleagues to recommend a further reduc- 
tion in the price of gas. The quantity of gas sold and accounted 
for during the past year was 2,051,219,000 cubic feet; showing an 
increase of 5°73 per cent. over that of the preceding year. Including 
the accumulations and interest, the sinking fund now stands at 
£139,893 16s. 4d., out of which mortgages have been redeemed to the extent 
of £124,500. The Committee duly notice some of the leading facts con- 
nected with the works and plant for the past year. They remark that 
considerable additions and alterations have been made. At the Dalmar- 
nock station a further extension has been made in the way of adapting the 
retorts to the regenerative system of firing; and before next winter all the 
furnaces will be adapted to the Siemens principle. The railway com- 
munication across Swanston Street and Adelphi Street (at the same 
works), for which parliamentary powers were obtained in 1882, has been 
completed; and new steam-boilers have been fixed, while the works 
otherwise have been maintained in an efficient condition. One-half of 
the retort-furnaces at the Dawsholm works were changed to the regenera- 
tive system during the year; and the remainder are now being altered. 
New exhauster machinery has been erected at the same station. Pro- 
gress is being made in the construction of the additional scrubbers and 
condensers and station meter which the Council sanctioned some months 
ago for the Tradeston works. The cost of all these alterations and 
improvements has been defrayed out of the past year’s revenue. 
A slight increase in the loss by unaccounted-for gas is noticed; that 
for the past year being 11°76 per cent., as compared with 10°96 per 
cent. in the year 1882-83. This increase is in part due (as I formerly 
mentioned) to the operations connected with the underground railway 
now being formed to connect the east and west ends of Glasgow with 
existing railway systems. It is also due, in some measure, doubtless, 
to the fact that a greater day pressure has latterly been maintained at the 
several works so as to meet the wants of persons using gas-stoves, gas- 
engines, &c. The greatest quantity of gas consumed in any 24-hour 
period during last winter was 13,700,000 cubic feet. At the end of the past 
financial year there were 130,019 meters in use ; being a decrease of 812 as 
compared with the number in use at the end of 1882-3. They all belong 
to the Gas Commissioners. During the year 17,228 meters were repaired ; 
17,177 in actual use were examined and found to be in a satisfactory con- 
dition ; while 3308 were found to be defective,and removed. In no case is 
the cost of repairing a meter charged to the consumer if it is removed at 
the instance of the Gas Commissioners’ servants. In the course of the 
past year 11,408 yards of new street mains were laid; or considerably over 
2 miles. Here are a few additional facts of interest. The cannel coal con- 
sumed during the year 1883-4 cost about 6d. per ton in excess of the average 
price paid in the preceding year. A sum of about £16,000 was conceded to 
the gas consumers in the shape of a reduction in the price of gas to the extent 


of 2d. per 1000 cubic feet. In addition to the alterations and improvements 
already referred to, a new locomotive engine for working the coal trains at 
Dalmarnock works was paid for out of revenue; and the total outlay under 
these various heads was about £25,000. The producing capacity of the works 
is now (or shortly will be) increased to the extent of about 33 percent. When 
the gas supply undertaking passed into the hands of the Gas Commis- 
sioners in 1869 the capital was £530,000, and the making capacity of the 
works handed over was about 6 million cubic feet of gas per 24 hours, 
The capital subsequently went on increasing until, in the year 1876, it rose 
to about £1,000,000; and since then it has been reduced from year to year 
to such an extent that it now stands at a little more than £722,000, 
although the works have been so greatly increased in extent and efficiency 
that their total producing capacity has practically been raised to 15 million 
cubic feet per 24 hours. Such extraordinary facts may be regarded as 
ample evidence of successful management on all hands. On another 
occasion it may be desirable to give a few additional details from the 
annual accounts into which I have been dipping in order to get the greater 
portion of the foregoing information. 

The Glasgow pig iron warrant market has been steady this week; and 
though the fluctuations have been small, a considerable quantity of iron 
has changed hands. A slightly improved feeling has been manifested, and 
buyers have come forward more freely. There does not as yet, however, ~ 
seem to be much ground for concluding that an improvement has set-in ; 
for no sooner are buyers’ wants supplied than the market again inclines to 
become heavy. The demand upon makers has recently been a little greater, 
and in several instances quotations have slightly advanced. Yesterday's 
closing — for warrants were 41s. 54d. cash, and 41s. 74d. one month. 

Very little alteration has taken place‘tn the condition of the coal trade 
of Lanarkshire and the West of Scotland generally; but there is some 
reason to hope that a sensible change for the better will show itself in the 
course of the next few weeks. 





GAS PRODUCTS. 
LiveRPooL, Aug. 16, 1884. 

Sulphate of Ammonia.—The market continues firm, but any further 
advance seems strenuously opposed by the buyers. The transactions are 
consequently of limited extent; to-day’s value being £15 5s. Reports of 
weakness come from the London market; but until supplies become much 
more plentiful, prices can only suffer temporarily. No forward business 
reported. Nitrate market steady. 


CURRENT SALES OF 





Tue Committee appointed by the Royal Scottish Society of Arts to 
award prizes, &c.; for communications read or reported upon during the 
session 1883-84, have awarded a Keith Prize (value £10) to Mr. William 
Key, the Manager of the Tradeston works of the Glasgow Gas Commis- 
sion, for his “Improved Pressure-Reducing Valve or Regulator for 
Water,” described and shown in action at the meeting held on Feb. 11 
last (see JourNaL, Vol. XLIII., p. 318). The Committee also tender the 
thanks of the Society to Mr. D. Bruce Peebles, of Edinburgh, for his 
“Notes of a Trip from Edinburgh to Vancouver’s Island, on the Occasion 
of the Driving of the Last Spike in the Northern Pacific Railway,” read 
and profusely illustrated by photograms and specimens of cereals, ores, &c., 
on Jan. 28; and they accompany their vote of thanks with a Compli- 
mentary Hepburn Medal. 

Tue Gas Suppty or Harrocatre.—At the meeting of the Harrogate 
Town Council yesterday week, Alderman Dawson was to have brought 
forward a motion, of which he had given notice, in the following terms :— 
“That, in consequence of the high price charged by the Harrogate Gas 
Company for gas, and the numerous complaints, public and private, which 
are made, and the general dissatisfaction arising from the method of 
supply, a Special Committee of the Council be appointed to consider and 
recommend to the Council some remedy, either by seeking to obtain the 
rights of the present Gas Company or by the introduction of some other 
means of lighting the borough, such Committee to consist of seven 
members of the Council, with power to add to their number; also that a 
public meeting of ratepayers be called at an early date to consider the 
question.” The motion was deferred to a special meeting of the Council. 

Masonic.—At the election for the Royal Masonic Institution for Boys 
in October next, John Nicol M‘Millan, son of Bro. John M‘Millan, late 
Engineer and Manager of the Stoke-upon-Trent Gas-Works, will be a 
candidate; and we earnestly beg those of our subscribers who have votes 
to reserve them for this boy. Bro. M‘Millan is, and has been for some 
years past, an inmate of the Coton Hill Lunatic Asylum, Stafford, without 
the faintest hope of recovery. He was a zealous Freemason ; and sup- 
ported, to the best of his ability, all the Masonic Charities. His present 
unhappy position is due solely to overwork in his profession. He has to 
be maintained, at a heavy expense, in the asylum ; and it will very much 
relieve the strain upon Mrs. M‘Millan if one boy can be elected to the 
Masonic Schools. The case is strongly recommended by the Evening Star 
Lodge, No. 1719; and votes will be thankfully received by Bro. Magnus 
Ohren, Sydenham, Bro. E. V. Greatbatch, 8, Brook Street, Stoke-on-Trent, 
or Mrs. M‘Millan, Woodhouse Terrace, Stoke-on-Trent. Votes for either 
the “‘ Masonic School for Girls” or “‘ Aged Freemasons” will be as accept- 
able as ‘‘ Boys” votes, as they can be exchanged prior to the election. 

Gas ConsumERs’ CoMPLAINTsS AT WARRINGTON.—In reference to the recent 
debate on the gas question in the Warrington Town Council (ante, p. 299), 
Mr. T. Fletcher, F.C.S., writes: ‘‘ Alderman Burgess made a statement, as 
to the increase in his gas bills, which I think is a most unfair and unjust 
reflection on Mr. Paterson. It is the natural tendency of gas bills to 
increase; partly from leakages in old fittings, but principally. from the 
growing tendency to use more powerful burners. As one of the very few 
who have gone into the matter thoroughly, I think I may fairly stand u 
in defence of the gas-works management. My own gas bills have increase 
irregularly for the last 20 years. Occasionally there has been a decided 
drop; but the rule is a distinct increase. My gas pressure is governed ; 
the power of every burner is known to myself; and the average work it has 
to jx is also known: So certain and so reliable is the correspondence 
between the work done and the gas bill, that I have always been able to 
estimate my coming gas bill within 5 or 10 a cent. of the actual amount. 
After 20 years’ experience, I can safely say that any increase or irregularity 
in any gas bill can be clearly traced to some cause under the complete 
control of the user; and if this control is not exercised, the gas-works cer- 
tainly cannot be blamed. We spend some £20 per annum in gas, and 
about as many shillings per annum in coal; and yet we have to make our 
first complaint of a gas bill. Gas is the cheapest and most efficient servant 
we have or ever had; and I am quite certain that for any unnecessary or 
unexpected increase in his gas bill, Alderman Burgess may look at home, 
and he will find the cause and the remedy in his own hands. If all the 
people in a house had unlimited liberty at groceries, without check, and 
the bill came in every six months, Mr. Burgess would not care to be blamed 
for the tremendous bills which would certainly steadily increase every 
year. Gross and unchecked waste always has a tendency to grow; more 
especially, ds with gas, when the waste will continue, until stopped inten- 





tionally. It will not stop itself.” 
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Tae Wennam Patent Gas-Lamp Company, Lonrep.—This Company 
proposes to acquire and work the patented invention of Mr. F. H. Wenham, 
relating to improvements in gas-lamps. It was registered on the 5th inst., 
with a ca ital of £50,000, in £10 sbenee, a number of which have been 
already allotted. The Company will be under the management of Mr. 
J. H. Sheldrake. : 

Tue Lower THames Vanttey Sewace.—On Monday last week Sir 
Charles Dilke signed a minute ordering a general inquiry into the drainage 
of the Lower Thames Valley, which has been rendered necessary owing to 
the Select Committee of the House of Commons having rejected the 
scheme of the Joint Board of the Lower Thames Valley Drainage. The 
Committee, it will be remembered, refused to grant any extension of the 

eriod for the protection against ay sergoa a for penalties under the 
|, onal Conservancy Acts; believing that under this pressure the various 
districts would the more readily find the means of carrying out the neces- 
sary works for the disposal of their sewage. Since then Richmond, 
Kingston, Heston, and Isleworth have been agitating for providing some 
remedy, with the result that now the preliminary steps have been taken 
by the Local Government Board for holding a general inquiry. 

Burney Corporation Gas Suppiy.—At the fast meeting of the Burnley 
Towra Council, the Gas Committee recommended that application should 
be made to the Local Government Board for sanction to borrow money 
for the erection of a new retort-house and gasholder. The Chairman of 
the Committee (Alderman Greenwood) explained that these additions to 
the gas-works were not immediately required; but the consumption of gas 
was going on at such a rate as would result, in the course of four or five 
years at the outside (and possibly in a shorter time), in both the additional 
retort-house and gasholder being required. The Committee’s minute 
simply authorized the Town Clerk to make application to the Local 
Government Board next year with a view to borrow the money, so that, if 
the town continued to develop, they might be ready to proceed with the 
work, The minute was agreed to. 

Tue WaTER Suprpty oF Heywoop.—Last Friday week a special meeting 
of the Heywood Water-Works Committee was held to consider the present 

osition of the auxiliary water supply scheme. The Water Engineer 
tur. J. Diggle) read a report which ze had prepared, in which he stated 
that in course of the negotiations with the Rochdale Committee it was 
mentioned that the 10-inch mains of the Rochdale Corporation were laid 
for a distance of 420 yards nearer Heywood than now turns out to be the 
case. The point for the Committee to decide was whether the Corpora- 
tion should be recommended to lay this additional 420 yards of 10-inch 
pipes; and they decided in the affirmative. The Committee are anxious 
to maintain the good feeling which exists with the Rochdale Corporation ; 
but they are of opinion that Rochdale ought to agree to purchase the 
420 yards of mains, at a valuation, when “" cease to be required for the 
purposes of a water supply to Heywood. The work of laying the mains 
will commence at once. 

Tue Procress or THE New Water-Works For Liverpoot.—One of 
the tunnels in connection with the Vyrnwy works, now being carried out 
to increase the water supply of Liverpool, has been completed. It is 
what is known as the Cynynion Tunnel, through which has to be carried 
the line of pipes from Llanwddyn. The tunnel is about 1500 yards long, 

. through limestone and bastard slate rock. Borings were undertaken ‘from 
each side of the hill; and so well were the calculations made that they 
met exactly straight. Mr. J. E. Hannah, the Resident Engineer for the 
Liverpool Corporation, and Mr. J. M. Bigley, of Liverpool, for the Con- 
tractors, were the Engineers of the work, which was commenced July 2, 
1882, and concluded on the 29th ult. In commemoration of the completion, 
Messrs. Gabbutt and Owen, the Contractors, gave a dinner to their em- 
ployés, some 650 in number, at the King’s Head Hotel, Oswestry. The 

lanforda Tunnel, 100 yards longer than the one at Cynynion, is next to 
be undertaken. 

Proposep ExursiTion oF Gas anD ExectRic LicHTiInc APPLIANCES 
1n BrussEts.—A project is on foot for holding an exhibition of gas and 
electric lighting appliances in Brussels; and a Provisional Committee has 
been formed to take the necessary steps to carry it out. The Communal 
Council having expressed*themselves ecunbie to the scheme, the Pro- 
visional Committee applied to them for a subsidy towards defraying the 
preliminary expenses. This request, however, they were not prepared to 
accede to, until some settled programme had been submitted to them. 
This the Committee will in all probability soon be in a position to fyrnish. 
The scheme is exciting considerable interest among. the inhabitants of 


Brussels and the neighbouring districts;.and there is little doubt of its 
being carried to a successful issue. The Committee do not purpose erect; 

a baer gy gd building specially for the exhibition, but will select from thos. 
already in existence one suitable for their purpose. They have alreag 
had this matter under consideration ; and a Sub-Committee has ten 
appointed to dealtherewith. Two other Sub-Committees will undertaks 
the arrangement of the electric lighting and gas apparatus respectively: 
so that some result of their collective labours may shortly be expected t, 
appear. 

PENING OF A New RESERVOIR FOR THE Lutron WaTER Compayy— 
Last Friday a new reservoir which has just been completed for the Luton 
Water Company was formally opened by the Chairman of the Com any 
(Mr, C. Moss, J.P.), who was accompanied by the Directors, the Engineer 
(Mr. W. R. Phillips), the Borough Surveyor (Mr. W. H. Leete), and a large 
number of gentlemen who had been invited to be present at the ceremony 
The reservoir has been constructed, from Mr. Phillips’s designs, by Messrs. 
D. Dunham and Son, at a cost of £4463. Itis 1314 feet by 130 feet; ang 
from the floor to the overflow, 114 feet in height. There are 160 supporting 
arches, which divide the interior into 11 bays and 11 principal arches ; and 
the whole of the work is executed in Portland cement. The arches of the 
reservoir are covered with earth, in order to keep the water cool in summer 
and to prevent it freezing in winter. Ventilation is provided by a series 
of specially made yentilators. The capacity of the reservoir is 1} million 
gallons, and it can be filled in 15 hours. This quantity is about three dayy 
supply forthe town. After the company had witnessed the turning on of 
the water, they adjourned toa marquee on the ground, where luncheon wag 
served, and (among others) the toast of “Success to the Luton Water 
Company” duly honoured. . 

THe Water Suprpty or HanpswortH Woopnouse.—In view of the 
scarcity of water prevailing in the Handsworth district, attention js 
now being directed to the whole subject of the permanent arrangements 
necessary to ensure an efficient supply; and various suggestions haye 
been made by some of the leading inhabitants of the place. The Local 
Board have for a number of years been actively engaged on schemes for 
mae a sufficient supply; and the Sheffield Water-Works Company 

ave been consulted and various offers made by them, all involving 


unable to accede to them. Mr. Frederick Fowler has also been consulted 
with reference to another scheme—viz., sinking beyond the coal measures 
at Gleadless, where it is believed there is a good and sufficient supply, 
This scheme also would entail a heavy cost, as well as a serious annual 
burden of maintenance, and so does not meet with much favour. Now an 
offer has been made by the Sheffield Water Company to provide a con. 
stant supply throughout the district in consideration of the sum of £15,00 
being paid to them by the Board; the Company retaining the whole 
of the water-rents, &c., and charging consumers at the same rate as in 
the borough of Sheffield. Strong differences of opinion exist as to the 
advisability of accepting this offer, on account of the very heavy cost; but 
it is believed that the matter is now drawing toa crisis, and will be decided 
during the next few weeks. 

EXHIBITION OF Gas APPLIANCES AT MattTon.—Last week the Malton Gas 
Company held, in the Assembly Rooms, Malton, a very comprehensive 
exhibition of gas cooking and other appliances. The exhibits were 
obtained from some of the best makers, including Messrs. G. Bray and Co., 
of Leeds, who showed a 400-candle power lamp; Messrs. J. Russell and Co., 
of Leeds; Messrs. T. R. Harding and Son, of Leeds; and Mr. T. Fletcher, 
of Warrington. There was also one of Crossley’s gas-engines, driving a 
printing machine. All the arrangements for the exhibition were efficiently 
carried out by the Company’s Secretary and Manager (Mr. H. Tobey). 
The inaugural ceremony was performed by Mr. R. H. Bower, who, in his 
opening remarks, referred to the progress made by the Company since its 
formation in 1836. At that time, he said, the quantity of gas manufac- 
tured was 745,000 cubic feet per annum; it was now 25 million cubic feet. 
Then the capital was only £4000; now it was £20,000. The price of gas 
was formerly 13s. per 1000 cubic feet ; now it was only 3s. 4d. per 1000 (to 
which it has been reduced from 3s. 6d. as from the Ist of July last). These 
figures Mr. Bower thought were suggestive. The progress of the Company 
is unquestionably satisfactory, as at the recently held half-yearly meeting 
the Directors were able to pay the usual dividend of 10 per cent., and carry 
forward a balance of £220; while on the same occasion the shareholders 
testified their appreciation of Mr. Tobey’s services by increasing his salary 





by £25 per annum. 
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THE SOUTH METROPOLITAN GAS COMPANY’S MEETING. 
QuietupE, even to dulness, was the main characteristic of the 
South Metropolitan Gas Company’s meeting on Wednesday 
last; and, in this respect, there was not much to choose 
between the gathering at the Bridge House Hotel and the 
earlier one in the Horseferry Road. An increased dividend and 
a high temperature are famous pacifiers of captious share- 
holders, and even of that troublesome variety of the species 
who may be classified as the ‘‘ candid friend.”” Ex-Directors 
of Amalgamated Companies are fond of appearing in the 
latter category; but there was not one of the order in 
evidence on Wednesday last. Still, notwithstanding the 
barrenness of the meeting in incident, it was far from uninte- 
resting. The speeches of the Chairman (Mr. James Shand) 
and the Deputy-Chairman (Mr. George Livesey) were worthy 
of being placed upon record. The former took the oppor- 
tunity of giving some interesting statistics illustrating the 
benefits of amalgamation; from which it was abundantly 
shown that the whole circumstances of the gas supply of 
South London have greatly improved during the past five 
years. This subject was the chief theme of the Chairman, as 
the practical working of the sliding scale was of the Deputy- 
Chairman ; and the arguments advanced in both cases were 
sufficiently remarkable to be very attentively considered. 

In the first place, it is undeniable that the direct benefits 








of amalgamation, to consumers and shareholders alike, have 
been very great. Uniformity has replaced confusion in the 
districts, and superfluous administrations have been removed. 
The favourable conditions of the best circumstanced under- 
takings have been extended over regions previously placed at 
a disadvantage by artificial disabilities. The best trading 
district no longer suffers because of the cramped and crowded 
site of the works supplying it; and the relics of a feudal 
period—the interlaced boundaries—have disappeared like the 
antiquated walls of a medieval town before the modern 
demand for free extension and circulation. All this is very 
good ; and the process by which it has been brought about is, 
in the main, a natural one. At the same time, it is quite 
possible, as we have pointed out on previous occasions, to 
ascribe to amalgamation benefits which it has inherited but 
has not directly secured. When Mr. Shand gave out his 
dazzling array of figures, showing how the gas supply of South 
London has increased in every way during the past few years, 
he forgot to mention that some of this additional business is an 
“ unearned increment,’’ so far as amalgamation is concerned, 
and must not be credited to the rearrangements at head- 
quarters. Union in itself means little, unless it is under- 
stood at the same time that the object of union is to give 
larger scope for the best influences and the most progressive 
ideas. It is quite conceivable that other conditions might 
prevail; and that the best and worthiest policy might be 
eclipsed and rendered powerless, at least for a time, by an 
accretion of feebleness and stupidity brought in from other 
sources. It might be possible to obtain conflicting replies to 
the query whether any influence of this kind has taken effect 
as a consequence of any of the Metropolitan amalgamations 
which have, as a rule, resulted so favourably. In some cases 
the danger of upsetting the administration of an amalgamating 
Company by the admission of a discordant element, though 
in a minority, has been felt to be serious. That the normal 
courses of the united undertakings have been kept with such 
remarkable accuracy, notwithstanding occasional perturba- 
tions, must be ascribed to the continuance in power of certain 
dominant spirits who might easily be named. It is the 
fashion with a sect of modern thinkers to decry the power of 
individuals, and exalt systems ; but it would be an interesting, 
though not very profitable labour to inquire how different the 
gas policy of London—and even the country, as led by the 
Metropolis—might have been if different leaders had been 
working the strings. 

One very striking result has followed from the recent 
gigantic strides of amalgamation ; and it is one that has not 
received much public comment. It is the actual extinction, 
within the last few years, of the race of Metropolitan gas 
engineers and secretaries. Three centres of government 
remain, it is true; but how different are these, in every 
respect, from the thirteen which were the school and reward 
of the picked men of the Kingdom in the two branches of the 
profession! Where be your old diplomatists now—or, to be 
strictly accurate, where will they be when the present masters 
of the mystery are ‘laid on the shelf”? It would be vain to 
look to the country for them; for all but two or three cities 
are given over to the control of Gas Committees of Corpora- 
tions. The differences in the training of a secretary, or of an 
engineer and general manager, for the service of a Gas Com- 
pany and of a Corporation are radical. Far be it from us to 
say that men of the higher engineering and secretarial ability 
are not found and trained in the service of Corporations ; but 
they are not the same as the men of the old Companies. 
Your Corporation is despotic. Liberal and Conservative 
majorities alike enforce the democratic law of liberty : «« Every- 
‘body do as I please.” It was different with the Companies, 
driven at frequent intervals to meet bitter opposition, cul- 
minating in desperate parliamentary conflicts; and the 
fortunes of the proprietors hung, in a manner that will not 
be repeated in our time, upon the ability and character of 
their principal officers. 

There is little to add to Mr. Livesey’s defence of the 
sliding scale, and of the Companies who pay the uttermost 
farthing of dividend under it. There is great force in the 
argument that it was intended, by the imposition of these 
provisions, to enlist the selfishness of Gas Companies on 
behalf of reducing the price of gas ; and that Companies who 
do not accept the powers placed within their reach for this 
purpose do not conform to the spirit of the law. In illustra- 
tion of this view of the case, it may be said that, as a 
general rule, Companies who avail themselves of their new 
powers in this respect are more popular than those who, 
with similar inducement, do not move any faster in this 
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direction than they did in the old days. A Company paying 
a high dividend is usually animated by a progressive spirit in 
other ways. At the same time the thing must not be over- 
done. Mr. Livesey has already indicated in our columns 
what he regards as the legitimate scope of the sliding scale ; 
and it is certain that, as stated by himself last Wednesday, 
the suspicion of the public has not been roused to the extent 
of quarrelling with an arrangement that gives a Gas Com- 
pany a penny for remitting fourpence in gas-rental. In 
conclusion, we would recommend everyone interested in this 
matter of Metropolitan Gas Supply and sliding-scale profit 
to read the two speeches as they will be found reported to-day 
in another column. 


ELECTRIC LIGHTING MEMORANDA. 


Tue electric lighting experiment in the Wimbledon main 
street has already been mentioned in these columns; but 
during the past week it has been brought under the notice of 
readers of The Times, in one of those remarkable communica- 
tions which are supposed to constitute scientific intelligence. 
The occasion for this publication was the visit of a few 
members of the City Commissioners of Sewers, who went to 
Wimbledon for the purpose of seeing what Mr. W. H. Preece, 
who has had the conduct of the operations, has been doing. 
Mr. Preece received the visitors at his house on Wimbledon 
Common, and delighted them by showing how well he had 
lit up his little daughter’s doll’s house with incandescent 
lamps. The idea of the mighty Commissioners of Sewers 
entertaining themselves with a doll’s house is decidedly 
new ; and the compliment to the versatility of their host is 
striking. From the doll’s house the Commissioners went to 
the main street of Wimbledon town, where they saw a 
number of 50-candle power incandescent lamps strung across 
the roadway at a uniform height of 20 feet, and 100 feet 
apart. To The Times reporter this appears a most sensible 
arrangement, because the lighting is efficient, and a large 
proportion of the effect is ‘‘ not wasted on houses and walls.” 
What the Commissioners thought about it is not stated; but 
some of them at least may have had in mind the common- 
sense objections against obstructing a highway by stretching 
wires across it at the height of 20 feet. Why did they not 
sanction this method of lighting when trying their last 
electrical experiment in Cheapside? Surely, they did not 
need the irrepressible Mr. Preece to tell them that a lamp 
suspended over the middle of the roadway is, if lighting is 
alone to be considered, better than one placed on the kerb- 
line. And surely, also, they could have told Mr. Preece 
that he was wasting time in doing anything of the kind, 
because regard for other considerations than lighting forbids 
such an elementary arrangement. As for the efficiency of 
the lighting there is nothing to be said. It is no credit to 
Mr. Preece that 50-candle lamps, 100 feet apart, afford good 
lighting. He has to be told, however, that when it comes 
to paying the lighting-rate, highway authorities find lamps 
averaging 12-candle power, 200 feet apart, quite sufficient 
for practical purposes. It has been stated that the cost of 
these futile Wimbledon experiments is shared between the 
Local Board and the Commissioners of Sewers. Why the 
latter should spend in Wimbledon money raised in the City 
of London is not very apparent; and it is to be hoped that the 
next time they help to pay suburban rates, for the purpose of 
experiment, they will get a little more value for their money 
than is probable in the present instance. 

The Engineer is of opinion that ‘the present position of 
“electric lighting is very curious and unsatisfactory.” Most 
people will subscribe to this statement. It is pleasing to 
observe that our contemporary does not follow the electric 
lighting speculators in throwing upon the Board of Trade the 
blame for the present stagnation. On the contrary, this 
excuse is mentioned only to be dismissed as an argument 
that ‘lacks force;”’ but, be it observed, for a mistaken 
reason, for it is pointed out that in the event of the purchase 
by a corporation, under the Electric Lighting Act, of any 
electrical supply company’s undertaking, the corporation 
would ‘‘have to pay full value for the plant and goodwill of 
‘the ousted company.” This is precisely what, as the com- 
panies complain, a corporation would not be called upon to 
do; but merely to pay for an arbitrary value for the going 
concern. However, as the day of the first valuation under 
the Act is as yet in the unnamed future, this is a matter that 
need not be discussed here. Our contemporary next seeks 
to help the discomfited electricians out of their present diffi- 
culties by two notable suggestions: First, they are advised to 
try economical distribution by uninsulated iron wires strung 





overhead in towns, instead of the ruinously costly insulateg 
copper conductors generally considered necessary. Secondly, 
those electricians and engineers who may be disposed to 
despond are bidden to betake themselves to the machiner 
shed at the Health Exhibition, and there, in the midst of the 
display of Messrs. Davey, Paxman, and Co.’s engines, ang 
the grand array of borrowed dynamos, allow themselves to be 
duly ‘‘ impressed with the picturesque aspect of the building,” 
If they will only do this, they are told that it will be 
‘impossible ”’ for them ‘‘ to believe that electric lighting can 
“‘be a failure.’’ It is difficult, upon reading such remarks 
as these in a technical journal, to avoid entertaining the 
suspicion that the regular staff have gone to the seaside, and 
confided their work to some of those scribblers of the Daily 
Press whose normal fecundity is never so striking as when 
they have to treat upon subjects of which they know nothing, 
As to the first suggestion, can it be supposed that electric 
lighting engineers have never seen a telegraph wire, nor 
sighed for some such means of distribution? And with 
regard to the second piece of advice, what can be said? The 
imagination fails to grasp the idea of an electrical engineer 
resorting for consolation to the noisy engine-shed of the 
‘‘ Healtheries.”” Next time there arises a ‘“‘ scare’’ respect. 
ing the soundness of gas stocks, we shall know how to offer 
condolence to trembling proprietors. After the manner of 
the Engineer, we shall advise them to get on the top of the 
biggest available gasholder, and there take courage in the 
reflection that time and tide must break in vain on such a 
bulwark. 

A straggling kind of correspondence on the stagnation of 
electric lighting has been going on between anonymous con- 
tributors in The Times. Not one of the letter-writers has 
advanced the solution of the difficulty; nor has the cause of 
the actual breakdown of the Companies been ascertained by 
them. This latter, it may be observed, is a general failing 
among public speakers and writers. There is not one who 
can satisfy himself or his readers as to who or what is 
responsible for the undoubted fact that electric lighting does 
not go on. Yet there is no difficulty in the matter, to any- 
one not precluded from appreciating the facts. It is the 
fashion now to abuse the speculative Companies for having 
almost ruined the prospects of electric lighting at the start; 
but people who follow this fashion always conclude their 
diatribes by protesting that, after all, electric lighting is a 
practical success, and that its use is extending among private 
firms, &c. Now, while it cannot, of course, be denied that 
the speculative Companies have done very wrong, it is idle 
to charge them with demolishing the chances of general 
electric lighting. They are likened, sometimes, to the early 
Railroad Companies, which were created in a time of similar 
speculation, and suffered as a consequence. We are accord- 
ingly bidden to look at railways now; and are told that, by 
analogy, electric lighting will survive its financial embarrass- 
ments just as the railways have emancipated themselves 
from the toils of Hudson and his class. The illustration is 
specious ; but the logic is faulty. While blaming the specu- 
lators and promoters of Electric Lighting Companies, we 
have always contended that the thing itself has never yet 
been shown to be profitable or practicable in the sense that 
railways were before Hudson and his clique arose. ‘The 
people who try to explain the present circumstances of electric 
lighting as a business will never satisfy themselves or their 
auditory so long as they ignore the plain facts. The Com- 
panies failed ; but who could have succeeded? What pos- 
sible combination of capital, knowledge, and legal facility 
could, in this present year, make house-to-house electric 
lighting a profitable business in England ? This is a question 
which awaits an answer. It is no reply to urge that private 
workshops are more or less satisfactorily lighted by one or 
another system of electric lighting. Steam power is like- 
wise applied successfully everywhere in private hands; but 
where is the prospect of profit for a public Company supply- 
ing steam power from house to house ? 


A SUGGESTION FOR CURING GAS BILL COMPLAINTS. 
Art the recent meeting of the Liverpool United Gas Company 
it was expected that something would be said about the 
excessive gas bills which were complained of in the city at 
the expiration of the last winter quarter. Accordingly, the 
Chairman (Mr. E. Lawrence) devoted a considerable part of 
his speech to the subject, and satisfactorily refuted the 
allegation that the Company had wantonly increased the 
pressure in their mains, or done anything unusual to swell 
the consumers’ bills. The Chairman of a Provincial Gas 
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Company, even of a city such as Liverpool, has the great 
advantage over his Metropolitan fellows, that the local news- 
papers are compelled to report him at length, and even in 
their editorial columns to take notice of his official utterances. 
Thus certain Liverpool prints which have been most assiduous 
in promulgating the cribbed thunderings of Dr. Cross, and 
the wild charges of other local agitators, are, in turn, driven 
to admit that Mr. Lawrence’s defence is sound, so far as it 
goes. There is still, however, a disposition to believe that 
consumers’ bills have a mysterious, uncontrollable tendency 
to increase in amount. The newspaper writers, having fully 
accepted this hypothesis as a matter of course, cannot 
account for it ; and they are disappointed because the Chair- 
man of the Gas Company does not throw any light on the 
subject. He ought, perhaps, to have stated this hypo- 
thesis in so many words, and then have recommended 
those who hold it to seek into the grounds of their faith. 
The only support which we are able to discover for 
this popular myth is the statement (common enough at 
Gas Companies’ meetings) that the rental or gas con- 
sumption, as the case may be, has increased by so much 
per cent. The Liverpool Courier, taking this statement to 
apply wholly to increased consumption by existing con- 
sumers, says : ‘* When the public are thus burning more gas, it 
“is scarcely to be expected that their bills should remain 
“stationary.” Mark the confusion of ideas. The proportion 
of consumption due to new business is overlooked. At a time 
when there is the fiercest agitation about swollen gas bills, it 
will generally be found that the gross increase of output from 
the works is little more than normal. The best argument 
against ignorant agitation in such cases would be to publish 
as speedily and widely as possible the actual figures, showing 
the correction due to new business. This course, persisted 
in for two or three successive seasons, would in Liverpool, for 
example, where the public press is fairly open to both sides, 
be more effective in quelling ignorant tumult than the most 
elaborate argument unsupported by such easily understood 
facts. At least, the experiment is worth trying for a year or 
two in places where the trouble is endemic. 


THE WEST KENT GAS-TESTING CASE. 


Tue curious case of the West Kent Gas Company and the 
Erith Local Board, already mentioned in these columns, has 
been got rid of for the moment by a technical objection. It 
may be remembered that the point at issue in this case is 
the power of the Company to refuse admittance upon their 
premises to a person appointed by the Local Authority to test 
the gas ; such person, as it is contended by the Company, 
not being ‘‘competent and impartial’ within the meaning 
of the Act. The case, as reported in another column, was 
tried on the 16th inst. at the Dartford Petty Sessions, when 
it was argued, on behalf of the plaintiffs, that the Company 
were obliged to give facilities for the examination of their 
gas to anyone sent for the purpose by the Local Board—that 
it was not competent, in short, for the Company to go 
behind the appointment, and object to the individual. It was 
urged that the right course for the Company to take in such 
an emergency was to have allowed the official examiner to 
do his work under the supervision of an agent of their own, 
as provided in the Act; and then, if the test had not been 
properly made, to raise the objection if proceedings were 
afterwards taken by the Local Board for the recovery of any 
penalties following upon their examiner’s report. It was 
stated, however, on the part of the Gas Company, that their 
first objection was to the appearance of the examiner on their 
premises by the simple order of the Local Board. By the 
Company’s Act of 1867 it was provided that an order might 
be made by the justices, for the testing of the Company's 
gas; and detailed instructions were given as to the penalties, 
&e. Upon this initial objection the case was dismissed with 
costs ; thus leaving the main question precisely where it was. 
The Company were, however, fully prepared, if their technical 
objection had been overruled, to have contested the case 
upon the merits; and had fortified themselves by calling 
in Mr. F. W. Hartley, to prove that gas testing is not a 
matter to have confided to a tyro. A case was granted for 
the opinion of the Queen’s Bench Division; so that it is 
possible the matter has not yet been finished. With all 
respect to the local circumstances, and to the necessity for 
upholding the Company’s Special Act, it is much to be desired 
that the real difficulty shall be authoritatively settled ; and this 
1s, of course, not the distinction between the Company's Act 
of 1867 and the General Act of 1871, but the power of the 


undertakers to prevent the access of unsuitable gas examiners | 











to their testing station, notwithstanding the possession by 
such persons of official credentials. It is a novel point, and 
a decision is needed. 


Water and Sanitary Affairs. 


A monty ago, Sir Francis Bolton, as the Water Examiner 
appointed under the Metropolis Water Act, 1871, reported 
that he had addressed an inquiry to the Lea Conservancy 
Board as to the state of the water in the Lea Valley, and had 
been promised complete information in time for his next 
monthly statement. The result is now before us, as embodied 
in Sir F. Bolton’s report on the Metropolitan Water Supply for 
July. Major Lamorock Flower, the Sanitary Engineer to 
the Lea Conservancy, reports specially to his Board, for the 
information of Sir F. Bolton, and goes into the subject at 
great length. Speaking of Luton, Major Flower states that 
the town sewage, after being treated chemically, is passed 
over land—a precaution which he highly commends; adding 
the remark, ‘‘ All recent practice shows that chemical treat- 
‘‘ment alone is insufficient to purify sewage up to a safe 
‘“‘ point for discharge into a river out of which drinking water 
‘¢is drawn, or even into a river which is nsed for recreation.” 
Such a doctrine, of course, condemns the recent scheme of the 
Lower Thames Valley Main Sewerage Board. Major Flower 
submits that, in any future legislation on the subject, all towns 
which discharge into a river from which people drink, should 
be compelled to pass their effluent water through land. Above 
the intake of the New River Company the stream is “ fairly 
‘‘ pure, showing no signs of recent sewage contamination.” 
Below the New River intake, and above that of the East 
London Company, comes the town of Hertford. Here the 
letter of the law is fulfilled, by the chemical treatment of the 
sewage. But Major Flower considers that the effluent from 
the sewage works pollutes the river to a considerable extent, 
This state of things is legalized by the recent decision of the 
late Justice Watkin Williams, in accordance with a clause in 
an Act passed thirty years ago, ‘‘ when sewage disposal was 
‘“‘in its infancy.” In the interest of the Water Companies, 
Major Flower contends that the clause should be repealed. 
Luton is under the same law, but very creditably adopts the 
better system. After describing the state of the tributaries, 
which does not appear to present any disquieting feature, 
Major Flower speaks of the Lea as it exists below the intakes. 
Here he finds things far from satisfactory. A large volume 
of badly treated sewage passes daily from the Tottenham 
sewage works into the river; and the ‘storm-water out- 
“‘let”’? makes matters worse. There are other sources of 
mischief; and Major Flower is of opinion that until 
a main sewer, similar to that designed by Sir Joseph 
Bazalgette, Messrs. Lane and Chatterton, and himself, is 
carried out, the River Lea, below the intakes, will remain a 
polluted stream. Happily, above the New River intake 
there is nothing really amiss. The only matter calling for 
serious consideration is that which concerns the East 
London Company. It is to be regretted that the Hertford 
authorities cannot be made to mend their ways; although 
there is no direct proof that the water supply is affected. 
An impure effluent ought not to be allowed to enter a stream 
above the intake of a Water Company, let the distance be 
what it may, and let the apparent result be never so harmless. 
Concerning Tottenham, although the water supply is not in 
question, it is a matter of public interest to know whether 
the Lea Conservancy Board have no power to deal with the 
admitted nuisance. The “ storm-water outlet” sends crude 
sewage into the dock alongside the works, and this dock is 
described as ‘‘ a seething mass of putrefaction.”” The Moselle 
Brook, which flows through Tottenham, is also polluted to an 
extent which makes it ‘‘the subject of constant complaint” 
on the part of Major Flower. It appears that the Moselle 
and the putrefying dock are out of the province of the 
Lea Conservancy; and Major Flower considers that the 
Local Government Board should at once order the disinfec- 
tion of the brook and the dock. This remedial process, it is 
said, would not be difficult. But what does Major Flower 
say as to the “large volume of badly-treated sewage” which 
passes daily from the works into the Lea? The writer of a 
letter in The Times challenges the Lea Conservancy Board on 
this point, and makes it appear that they have it in their 
power to demand a proper measure of purification. ‘ The 
‘river is now as black as ink,” says the correspondent; and 
he asserts that the odour makes every one ‘‘sicken who 
‘ inhales it.” He suggests that the river should be flushed 
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by letting out the entire water from the lock, and that the 
sewage works should be “stopped.” This latter recom- 
mendation is certainly a strange one. Sewage may be 
treated scientifically ; but it eannot be shut out of a river 
unless provision is made for it elsewhere. Tottenham has 
outgrown its tanks and filter-beds, and must enlarge its 
works in proportion to its increased population. 

It will be seen in another part of our columns that Sir 

Francis Bolton has discussed the question of ‘‘ dual supply ” 
in a paper contributed by him to the Water Supply Con- 
ference. Sir Francis supposes the case—which frequently 
occurs—of a town possessing an abundant supply of inferior 
water near at hand; while farther off, but still within 
reasonable distance, there exists a limited supply of better 
water. The question arises as to whether, under such cir- 
cumstances, it might be advantageous to supply the town 
with the two descriptions of water, keeping them separate 
in the distribution. How the separation is to be carried out 
is a matter for further inquiry. In London the entire 
supply is rendered fit for drinking, although only a com- 
paratively small portion is required for this purpose. Water 
fit for the table is thrown on the roads, sent down the sewers, 
and employed in the extinction of fires; while water of an 
inferior quality would answer all these purposes, at a reduced 
cost. In the opinion of Sir Francis, a system of dual supply 
is not practicable for domestic purposes; but it would be 
possible to separate the supply in another way. His idea is 
that the domestic supply should be entrusted to a company 
selling water by meter; while the general supply, including 
supplies to closets, should be in the hands of the municipal 
authority, and paid for by a general rate levied on all property. 
This municipal supply would be available for road-watering, 
‘sewer-flushing, fires, and manufacturing requirements. In this 
last-named instance, the municipal body would make a special 
charge. A cheap supply for manufacturing purposes is caleu- 
lated to promote the prosperity of a town; and Roubaix, in 
France, is cited as an example. Paris, likewise, has a double set 
of mainsin the streets; one set conveying water for domestic use, 
while the other furnishes a supply for street-watering and 
other purposes admitting of inferior quality. Unfortunately, 
Paris has occasionally to employ some of the inferior water 
.for dietetic use; and although in this case the water is filtered 
before going into the mains, the process is not so thoroughly 
performed as could be desired. The inferior water comes 
from the Seine, and its admixture with the drinking supply 
obviously calls for the exercise of considerable care. What- 
ever plan is pursued in any particular case, the drinking 
water should always be of such a quality as to be wholesome. 
But Sir F. Bolton gives a very qualified support to his own 
suggestion. His proposal merely amounts to showing what 
4s the best way of carrying out a dual supply, supposing 
exceptional circumstances call for such a scheme. Sir Francis 
is not in love with a dual supply; neither is Mr. Henry J. 
Marten, who also read a paper on this subject at the recent 
Conference. The latter signifies that he is not an advocate 
for the dual system, ‘‘ except in very special cases.”’ 

Alarm has been raised as to a possible failure in the 
Metropolitan Water Supply. Zhe Times had a leading article 
yesterday, reviewing the ideas promulgated at the recent 
Water Supply Conference, and advancing some rather dis- 
quieting conclusions as to the position of the Metropolis. 
‘‘One great fact’ is said to be “ present, patent, and formid- 
‘able.’ That is to say, while the supply of London is 
‘¢ drawn from the Thames, or pumped up from the chalk below, 
‘it is failing, or at least telling us in language that cannot 
‘‘ be mistaken, that itis a limited quantity.’ It may be well to 
remember, in the face of such a statement, that the Thames 
affords only about half the water supply of London. Still, the 
rapid increase in the population of the Metropolis is undoubt- 
edly such as to make the effective management of the water 
supply a matter of concern, and it is well that the question 
should not be viewed with indifference. In 1868 the average 
daily consumption of water in the area supplied by the London 
Water Companies was less than 99 million gallons, and the 
maximuin was notmuch more than 108 million gallons per day. 
Last month the average daily supply considerably exceeded 
172 million gallons. Mr. Coope has very properly complained 
that little or no help is rendered by the authorities, local or 
Imperial, in the efforts made by the Companies to prevent an 
extravagant misuse of the supply. The leader in The Times 
foreshadows the day when the public conscience will be 
aroused by a sense of danger. The language employed is 
sufficiently strong to provoke immediate repentance, if only 
the warning voice were duly regarded. 


‘Essays, Commentaries, and Revielvs, 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
TuE motto “ Vestigia nulla retrorsum” might almost be allotted 
as one for the gas market; for everything keeps on advancing, ang 
nothing seems to go back. Fair progress was effected last week ip 
most of the stocks ; the chief gainer being Commercial. This is no 
more than was to be expected, seeing that the stocks of this Com. 
pany have been standing still for about three months ; thus forming 
a very singular exception to the general improvement in price 
which during this period has characterized pretty well every other 
stock in the market. As it is, the advance actually effected was 
only two “buyers” in each class of stock, old and new; and this 
may be regarded as probably only an instalment or precursor of 
further improvement. Brentford old and new made a similay 
gain, in view of the increased dividends declared. Oriental shows 
a substantial advance; and other minor degrees of improveme t 
are marked in various other stocks, as below. Gaslight and Coke 
“A” is unchanged, but scarcely so strong. South Metropolitan 
‘© A,” on the other hand, is firm; but, having regard to the 14} 
per cent. dividend which will become payable upon it in a few 
days, the price it now marks is decidedly low, and a further rise is 
quite within reasonable expectation. 

Among the stocks of Water Companies, the tendency towards 
higher prices which presented itself a fortnight ago is well main. 
tained. Improvements range from 1 in West Middlesex and 
Southwark and Vauxhall, up to 5 in Kent—an advance which 
once more restores to the latter Company the pride of place, as 
ranking next after New River as the choicest investment in water, 

The markets closed at the end of the week as follows :— 
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THE EAST GREENWICH WORKS OF THE SOUTH 
METROPOLITAN GAS COMPANY. 


THE members and associates of the Society of Engineers paid a 
visit, on Thursday last, to the new works of the South Metro- 
politan Gas Company at East Greenwich, and to the adjoining 
chemical works owned by Messrs. Sadler, Forbes, Abbott, and Co., 
Limited. With this visit the publication of what the South Metro- 
politan Gas Company have been doing in this locality during the 
past two years may be said to have commenced. For some con- 
siderable time the Company’s operations at East Greenwich have 
been occasionally spoken of in public and semi-public gatherings ; 
but, when any of the Company’s Engineers have been questioned 
on the subject, nothing definite has been disclosed. This has not 
been in pursuance of any premeditated plan of secrecy, for all the 
world is welcome to inspect the Company’s proceedings; but 
because the operations in question have been largely of a pre- 
paratory character, and it has not been supposed by the officials 
that they could interest the public at large. It has never been the 
practice of the South Metropolitan Company to indulge in the 
blowing of trumpets, banquetings, and so forth, in celebration of 
the commencement of any of their engineering undertakings. 
Ceremonial sod-turning and foundation-stone laying has been 
abjured by these transpontine Spartans of the gas world, who have 
preferred to go quietly on their way, enlarging their buildings and 
plant as they have widened their boundaries, without surrounding 
themselves with the glory of social advertisement. How far they 





have been right in this course is not for us to say. It is sufficient 
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to recognize the fact that in these latter days they have commenced 
the construction of what is intended to be one of the largest, if not 
the largest gas-works in the world, without making so much fuss 
as would be thought necessary by some people in connection with 
the first filling of a 50-feet gasholder. 

So little has been published concerning these East Greenwich 
works, that anyone visiting the site during the present summer 
will be surprised to see how much has been done, under the super- 
vision of Mr. George Livesey, who, as a Director, is specially 
concerned with this work in conjunction with Mr. Frank Livesey, 
Chief Engineer of the Company, assisted by Mr. John Somerville, 
and Mr. Ridings, the Clerk of Works. When the Act of Parlia- 
ment authorizing the Company to obtain possession of the site was 
passed, the land intended to be occupied by the new works was in 
the possession of various owners; and the negotiations for pur- 
chasing the multifarious interests—complicated as these were, in 
many cases, by financial vicissitudes that had marked the industrial 
history of the spot—were long and tedious. In order to obtain 
wat they desired, the Company were compelled to buy a great 
deal that they did not want. Blackwall Point—for such is the 
riverian name of the tongue of land in question, which juts so far 
in the direction of Middlesex that the river sweeps round it first to 
the north and then makes a semicircular turn to the southward— 
when the Act was passed, presented anything but a lively spectacle. 
Its general surface is 6 feet below Trinity high-water mark; the 
river being kept at bay by an embankment, or dyke, such as 
preserves all the low-lying marshes of Kent and Essex. Ditches 
full of water to within about a foot of the surface, except when 
they emptied themselves at low tide, crossed the open land 
in every direction. Market gardens occupied the interior area, 
and round the river frontage were scattered at intervals 
wharves and factories devoted to evil-smelling trades. An ord- 
nance factory had been started at one point, directly opposite 
Blackwall ; and the tall tenement houses erected for the workmen 
form a conspicuous feature in the river-side landscape. Next this 
factory is a large dry dock, capable of accommodating the longest 
steamships that frequent the river. During the parliamentary 
proceedings relating to the purchase of the land by the Gas Com- 
pany, the owner of this dock complained that the near construction 
of a gas-works, with its concomitants of smoke, dust, and smell, 
would be detrimental to his business of a ship painter and repairer ; 
as though, in such a locality, any new odour could fail to be other 
than an improvement! Eventually the Company were constrained 
to buy him out ; but it is satisfactory to know that the new owners 
are able to let the dock at a rental that returns a fair interest upon 
the capital invested. 

Here, then, in this sodden wilderness of decrepit wharves, for- 
saken factories, and melancholy marsh studded with unwholesome 
cottage dwellings, the South Metropolitan Gas Company began the 
construction of their new works upon the 100 acres of land, or 
thereabouts, which they reserved for the purpose. The first task 
was to prepare for the heavy buildings by depositing at convenient 
places all the clinkers and hard rubbish that could be collected at 
the other stations and sent down by barges, with a view to the vast 
bulk of concrete that would be required. Borings were sunk all 
over the ground, to afford information as to the subsoil; and after 
several months’ study of the objects to be attained and the condi- 
tions to be provided for, a block plan was prepared. It is not our 
present intention to deal other than incidentally with this plan, 
because, by the kindness of Mr. George Livesey, we hope to present 
our readers, on an early date, with aspecially prepared sketch of the 
proposed manner of laying out the site, together with an explana- 
tion of the plan. It will be sufficient to say that the works, when 
completed, will be equal to a daily production of 60 million cubic 
feet of gas. The retort-houses will be built in contiguous blocks 
with coal stores complete, every block being capable of producing 
5 million cubic feet of gas daily, and being furnished with its 
complement of purifying and storeage accommodation. No sooner 
had this general idea and the position of the retort-houses and 
gasholders been decided upon, than the work was begun. At 
present one of the retort-houses is built to the wall-plate, and is 
being roofed in. The excavation of two of the tanks is also in 
progress, These are all to be 250 feet in diameter, to contain 
three-lift holders ; and, owing to the wet nature of the subsoil, the 
contractors (Messrs. T. Docwra and Sons) have provided extra- 
ordinarily powerful pumping apparatus, which will certainly be 
fully exercised. To engineers who know the importance of laying 
out work of this class in a proper manner at the beginning, this 
section of the operations is deeply interesting just now. It is no 
trifle to carry on excavations of such magnitude in such a locality ; 
but the contractors are thoroughly aware of the nature of the task 
that lies before them, and their preparations are on a scale that 
should enable them to cope successfully with any difficulty that 
May arise. 

_ Besides this work on the retort-house and gasholder tanks there 
is much energy being shown in the construction of the T jetty and 
Tiver wall. The former runs out from the eastern side of the 

oint, and will accommodate large colliers at all states of the tide. 
It is constructed of cylinders, and will form the starting-point of a 
high-level railway, of ordinary gauge, to serve the coal stores, and 
also of a low-level line for the service of the yard. It unfortunately 
happens that the jetty will be in the way of the coal hulks now 
moored on the Surrey side of the stream, opposite Clyde Wharf; 
and therefore these will have to be moored lower down by the 
Thames Conservancy, at the cost, of course, of the Gas Company. 
The jetty, in all mechanical appliances for discharging cargoes, 





will be very completely fitted up, and will deal easily with the 
largest demand of this huge carbonizing station. The rest of the 
river frontage reserved by the Company—about a mile in length— 
will be bounded by the wall now being constructed (after sundry 
trials of different methods) of concrete blocks built upon strong 
sheet piling. A considerable area of useful ground will be reclaimed 
by this wall. There will be ample space for dealing with coke and 
other materials; and the works, though fairly compact when fin- 
ished, will allow plenty of room for comfortable working—the propor- 
tion of daily production to site being 600,000 cubic feet per acre. 

Another task of considerable magnitude now in progress at these 
works is the laying of the 48-inch turned and bored cast-iron trunk 
main to connect the new station with the others. This main has 
been laid at considerable depth, in order to avoid interfering with 
the shallow drains of this swampy locality. This has necessitated 
much additional excavation and outlay for pumping. It is to be 
understood, of course, that the minor duties that have fallen upon 
the Company in connection with this station (comprising, among 
others, works of road-making, draining, and fencing) have been of 
considerable weight ; but, so far, everything has progressed satis- 
factorily. 

The chemical works of Messrs. Sadler, Forbes, Abbott, and Co., 
Limited, already mentioned, are very complete, and constructed 
with many modern improvements. They occupy part of the site 
of the derelict ordnance works ; in evidence of which may be cited 
several useless great guns which lie about on the wharf at the 
disposal of anyone who would take them away. At these works 
all the tar produced at the adjacent gas manufacturing station will 
be treated, in pursuance of an arrangement which will relieve the 
South Metropolitan Company of their stock as conveniently and 
with less trouble than would be incurred by taking the manu- 
facture into their own hands. At present the works are used for 
tar from other sources; and the anthracene, benzol, &c., are 
shipped to the northern works of the firm for further treatment. 
This factory will form an invaluable appanage to the gas-works 
when completed. 

There can be no question that the initiation by the South 
Metropolitan Company of this extensive station, at which a large 
number of workmen are now, and will continue to be employed at 
good wages, is an important factor in the future development of 
the neighbourhood. ‘There will not be any need for the creation of 
such an industrial settlement, self-contained in all essential respects, 
as at Beckton; because the site is within easy walking distance of 
a populous centre. Thus the Company are absolved from the 
responsibility of providing for all the social and moral requirements 
of their workmen; but it is to be expected that the influence of 
the Company, pointed in this respect by Mr. George Livesey, will 
be distinctly beneficial in this hitherto neglected district. 





SPICE UPON COOPER. 
Turs is not, as the short title may suggest to those of our readers 
who are acquainted with ‘“‘Coke upon Lyttelton,’ and other 
similarly titled works, a notice of a new law book. It has to do 
with something of an even drier nature. There are not many gas 
engineers, however enthusiastic, who would not confess that the 
discussion of gas purification is peculiarly arid work. It is not 
likely, therefore, speaking generally, that the announcement that 
anybody had published a book on gas purification would cause 
much amusement among gas managers. It is not a comic subject. 
Yet we are greatly mistaken if the perusal of the title of the book 
now under notice* does not provoke a smile from many of our 
habitual readers. This title, be it observed, is twofold. “A 
Treatise on the Purification of Coal Gas” is one portion of it; and 
“‘The Advantages of Cooper’s Coal-Liming Process” is the other 
part. Notwithstanding all that Euclid lays down on the point, this is 
an illustration of the fact that sometimes a part is greater than the 
whole; for had it not been for the second half of the title, this 
book would certainly not have been compiled. It is one of those 
books that cannot be criticized, amy more than one would 
criticize a patent specification or a lawyer’s brief. For the 
information of such of our readers as will not otherwise 
see it, we may say that the book contains five chapters and 
three appendices, comprising something less than 100 pages of 
letterpress; and is embellished by a number of “ink-photos,” 
showing views of Tunbridge Wells, pieces of brickwork from old 
retort furnaces, and other entertaining and instructive objects. 
The appendices consist of the communication addressed by Mr. 
Spice to the Journat for May 6 last; a reprint (also from the 
JournaL) of Mr. Hack’s paper on Cooper's process, read at the 
meeting of the Midland Association of Gas Managers, with the 
discussion thereon; and Mr. Spice’s letter of May 30 last, which 
appeared in the Jovrnat for June 3. All these extracts are duly 
acknowledged ; and when it is also seen that the bulk of Mr. Spice’s 
original chapters are concerned with the examination of statements 
by Mr. Hack and others which originally appeared in our pages, it 
becomes evident that the Journat is indirectly responsible for the 
incubation of this book. It may perhaps be remembered, by any- 
one sufficiently interested in this much-inflated question, that on 
June 9 last Mr. Spice wrote a manifesto, which was published in 
our “ Correspondence ” columns, warning all and sundry his oppo- 
nents to correct their errors while there was yet time, because he 
was preparing to smite them hip and thigh. It was a perfect 











* “A Treatise on the Purification of Coal Gas and the Advantages of 
Cooper’s Coal-Liming Process.” By R. P. Spice, M.Inst.,C.E. London: 
E. and F. N. Spon; 1884 
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Bombastes Furioso epistle. This letter he has reprinted in the 
body of his book, as a prelude to an attack by name upon Mr. D. F. 
Goddard, of Ipswich, Mr. H. Hack, of Saltley, and several other 
gentlemen. This alone would serve to indicate the nature of his 
production, if other guide were wanting. The name is enough, 
however. Everybody who knows Mr. Spice knows that he has, 
metaphorically speaking, a blind eye; and that he can on occasion 
make as striking a use of this advantage as did the hero of Trafalgar 
when he did not want to see a signal. For the rest, we must 
acknowledge that Mr. Spice is disposed to fight more fairly than 
some of his associates in this last speculation. He dces not betray 
that propensity for ‘‘ hitting below the belt” which possesses one 
or two other men who are interested with him in this business. 
Still, after all, we are disposed to ask Mr. Spice, as a reasonable 
man, whether he does not think this bubble has been blown big 
enough. 








lates. 


Propucts oF CompBusTION oF CoaL Gas IN AIR. 


Mr. A. R. Leeds has collected the products from the combustion 
of purified gas in purified air, without contact with anything but 
glass and platinum wire. He has detected hydrogen peroxide and 
ammonium nitrite; but no ozone or ammonium nitrate. The 
apparatus used consisted of a long glass tube placed perpendicularly, 
having a globular enlargement at the top, and joined at the bottom 
to a receiver. This is connected, by means of a glass tube, with a 
ground stopper, to the first of a series of three bottles similarly con- 
nected. This arrangement serves to collect the products of com- 
bustion. The combustion takes place in the long tube, to which 
air and gas are admitted by lateral tubes ; the gas-tube terminating 
in a platinum jet. Two platinum wires, having each a small spiral 
so placed as to be immersed in the flame when combustion is pro- 
ceeding, are fused into the glass tube above the platinum jet; and 
an electric spark transmitted through these serves to start com- 
bustion. It is an open question whether the small spirals might 
not exert some little influence in determining the products of com- 
bustion, and the results would be more satisfactory if conducted 
without anything “‘ immersed” in the flame. 


A Mecwanicat Coat ELEVATOR. 


The Manager of the Brussels Municipal Gas-Works (Mons. H 
Aerts) has had in operation, since the beginning of the present 
year, an appliance designed by him, in conjunction with a firm of 
engineers in Liége, for unloading his coal, which is brought from 
Antwerp in lighters vid the Willebroeck Canal. The machine 
consists of a moveable dredger, furnished with an endless chain and 
buckets, of the usual kind, set in motion by a 7-horse power steam- 
engine and boiler. It runs upon a line of rails; and the dredger is 
so constructed as to reach all parts of a boat lying alongside the 
quay without changing the moorings. The greater part of a cargo 
of coal may be unloaded by this appliance; but those portions 
which lie in inaccessible places are easily brought out by the shovel 
and placed within reach of the dredger. The coal is raised by the 
buckets into a receiver, whence it is run from a hopper into the 
coal-waggons beneath it. One attendant is sufficient (with the 
assistance of a stoker) to superintend the work. Before the 
machine was erected the unloading was done in the usual way 
by porters, of whom twelve were employed; and on an average 
they transported to the waggons about 165 tonnes (French) of coal 
each working day, costing (including wear and tear) 89 centimes 
per tonne. Since the introduction of the mechanical elevator, 
however, the quantity unloaded has ranged from 22 to 27 tonnes 
per hour, according to the kind of coal and the condition of the 
lighter; the average per day being about 250tonnes. The number 
of men required in the boat varies (like the quantity unloaded 
hourly) with circumstances. Only one man is necessary during 
the first part of the work; while towards the end three or even four 
men may be usefully employed in shovelling out the coal from 
beneath the cabins, and clearing the hold. According to an account 
taken for the two months March and April, the average number of 
men employed in the lighters was 2°7. To unload a similar quantity 
of coal under the old system would have required more than 18 
men. The cost of the appliance complete was 82,000 frs. (£1280) ; 
and the daily working expenses amount to 21 frs. 57 ¢., or 8°63. 
per tonne. Adding interest and sinking fund, 10 per cent., spread 
over 40,000 tonnes (20frs., or 8c. per tonne), makes a total of 
41 frs. 57 ¢c., or 16°63 c. per tonne. 


Bay.e’s ConicaL Lamp CHIMney. 


On a previous occasion the improved lamp-glass of M. Bayle has 
been noticed in the Journau.* This chimney is intended to increase 
the illuminating power of flames of the Argand type, whether of 
oil or gas, by intensifying the draught; and for this purpose they 
are shaped like inverted cones joined at a point just above the 
flame. The difficulty with these conical chimneys, in the case of 
gas-burners, lies in the ease with which they may be fused; the 
sharpness of the draught, and consequent intensity of the light, being 
attended with the development of great heat in the burner. This 
difficulty was pointed out in Le Gaz in the course of a notice of 
M. Bayle’s invention ; and to this criticism the inventor has now 
replied, stating that he has succeeded in obtaining chimneys which 
withstand the heat of any Argand gas-flame. The chimneys, as 


applied to oil lamps, were tested by the Société d’Encouragement ; 
but, owing to the fusibility of the glass then employed, the testing 
authorities could not obtain satisfactory data showing the effect of 
the principle upon gas-flames. M. Bayle therefore supplements hig 
communication to Le Gaz on this subject with the statement that, 
of two gas-burners of equal consumption, the one fitted with his 
improved conical chimney, and the other with a plain cylindrica] 
chimney, the former gave from 30 to 35 per cent. more illuminating 
power, with a whiter flame, and “ the total suppression of all smoke 
and smell.” 


PHOSPHORUS IN CANNEL. 


M. Carnot contributes to the Comptes Rendus a short account of 
his observations upon the origin and distribution of phosphorus in 
coal and cannel. The author recognizes the fact that the presence 
of phosphorus in coal ashes has long been noticed by MM. Le 
Chatelier and Durand-Claye, who have demonstrated the possible 
importance of this constituent in the metallurgical and other uses 
of coal and coke. The object of M. Carnot’s researches has been 
to obtain more exact information of a quantitative kind on this 
subject. By careful examination of the organized coal of Com. 
mentry, M. Carnot has determined the proportions of phosphorus 
for four types of the vegetable constituents of the examples examined, 
Coal, unorganized, examined in bulk, does not contain much 
phosphorus; although the proportion varies in different localities, 
On the other hand, the cannel with which it is associated contains 
a much more considerable quantity of phosphorus. This difference 
was first observed with samples from Commentry ; and the author 
procured specimens of coals and cannels from other deposits, in 
order to see if the same results held good. The following are the 
proportions determined by analysis :—Lancashire cannel, 0°02852; 
Wigan cannel, 0°02246; Newcastle cannel, trace; Glasgow cannel, 
0:00572; Virginia cannel, 0°02771; Naphtha-schist of New South 
Wales, 0°01956; Autun Boghead (free from fish scales), trace; 
Frioul Boghead (Austria), 0°06275. All these cannels, except the 
last two, belong to the carboniferous deposits. Microscopic observa- 
tions upon thin plates of cannel show this substance to have been 
formed of accumulations of decomposed vegetable matter, of very 
diverse nature. There can, however, be detected in it, oftener than 
anything else, a considerable number of spores, or pollen grains, 
generally very irregularly scattered. M. Carnot thinks that to 
these may be attributed the high but irregular proportion of phos- 
phorus in cannel coal. 


Tur Borinc AND FREEZING Pornts oF LIQUEFIED GASES. 

M. Wroblewski has determined the following boiling points of 
gases, at atmospheric pressure :—Oxygen, —184°; air, — 192°; 
nitrogen, — 193°; carbonic oxide, — 193°. By the evaporation of 
these gases in a vacuum, temperatures several degrees below—200° 
are obtainable. M. Olzewski finds the freezing points of liquid 
chlorine to be —102°; of liquid hydrochloric acid, —116°; of 
arseniuretted hydrogen, —119°; of silicon fluoride, — 102°; of 
ethyl ether, — 129°; and of amyl alcohol, —134°. These tempera- 
tures are according to the centigrade scale. 





¢ 
Gechnical Record. 
NORTH BRITISH ASSOCIATION OF GAS MANAGERS. 
ANNUAL MEETING, JULY 24 AND 25. 
(Continued from p. 340.) 
Mr. J. M‘Gitcurist (Dumbarton) read the following paper :— 
PURIFIER ARRANGEMENTS. 5 

Three years ago— time flies fast” —in concluding my presl- 
dentia] address in this hall, I referred to the subject of to-day's 
paper.* On that occasion, as some of you may remember, what 
might have turned out to be an interesting discussion was “ nipped 
in the bud” for want of precedent. We now meet under more 
favourable circumstances ; for neither precedent nor President will 
prevent discussion, provided I am successful in making my con- 
tentions debateable. 

In many gas-works, the practical eye can at a glance trace 
without difficulty the flow of gas from the retorts to the station 
governor. While this is only as the connections should be, who 
among you has not been in a gas-works and experienced a diffi- 
culty in understanding the purifier valves and connections? In 
some works, one would think that they were purposely made 4 
puzzle—more intricate than a Chinese one; and when no plan 0 
them is kept (a most inexcusable omission), it makes confusion worse 
confounded. With some arrangements of purifier valves and con- 
nections, the whole of the plant can only be used when a particular 
purifier comes first or last, as the case may be. With this purifier 
in an intermediate position, either a proportion of the plant will be 
out of action, or, if used, a fouled one will occasionally come last. 
Now, while I am most decidedly of opinion that a fouled purifier 
does great service in this condition, it is not adapted for finishing 
the purification of coal gas. In a works I lately visited profession- 
ally, three purifiers were set in line without a valve or connection 
to change their order. The modus operandi in changing a purifier 
here was based, I suppose, on the principle of ‘‘ whatever is worth 
doing at all is worth doing well;” for they stopped the manu- 
facture of gas, and cleaned out all the purifiers at one time—rather 
a “‘ Hie’land ” way of working a Lowland gas-works. 


—— 








* See Journna, Vol. XLIIL., p. 909. 





* See JournaL, Vol. XXXVIIL., pp. 222, 388. 
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If it were necessary, I would now speak of the disadvantages 
of having confused or intricate connections about purifiers. But 
enough of these you know. Have you not heard of a gas manager 
absenting himself from one of our meetings simply because a 
purifier had to be cleaned, and he had to remain at home to change 
the valves? As I consider purifiers set in line to be the best 
adapted for economical working, and to prevent confusion in 
debate, I will now only refer to purifiers set in line, and having 
the lutes projecting above the ground level. 

I hold that any arrangement of purifier connections is incomplete, 
and behind the requirements of the present day, if it does not 
admit of all the purifying plant being put into and out of action by 
simple means. To the simple, popular arrangement of purifier 
connections associated with Malam’s hydraulic, or the ordinary 
dry centre-valve (three on and one off), we accord a high meed of 
praise. Its beauty charms, but its cost alarms. With it you can 
only utilize 75 per cent. of the purifying area. In other words, in 
adopting it you charge capital with about 25 per cent. of unpro- 
ductive plant, and bequeath to the revenue account an annual 
burden, the loss of labour and unexhausted material thrown away 
for want of the means of utilizing the fourth purifier; for it is well 
known that fouled lime extracts a large percentage of impurities 
from the gas when doing duty in this position and condition. Upon 
other grounds than those stated, it appears to me that this popular 
arrangement is objectionable. The excavations and foundations 
required to carry the purifiers, centre-valves, and connections are 
admirably adapted for storing explosive compounds calculated to 
save our Irish-American friends the trouble of paying a visit with 
their notorious dynamite. Again, the centre-valve occupies valu- 
able ground space that is often secured through contracting the 
purifying area when ground is limited in extent; and if you con- 
sider, as I do, that purifiers should be properly housed, we must 
add to the price of the centre-valve the additional cost of the 
building required to contain it. 

And now a word about the merits and demerits of centre-valves. 
The hydraulic valve, while liable to blow, freeze, and contaminate 
the gas, is, under ordinary circumstances, an excellent valve. What 
may be considered its successor rather than its rival—the dry 
centre-valve—is intricate and expensive to manufacture, liable to 
become unworkable and leaky through subsidence of foundations 





or undue pressure on the faucets or flanges of connections, and 






(when out of repair) difficult, if not impossible, to put in order in 
its position in a gas-works. 

When only two purifiers, with two or four boxes, are considered 
necessary, I submit that there is no simpler, cheaper, or better 
arrangement than that wrought with two of the now famous four- 
way cocks, with fixed lever handles and relieving screws, whereby 
the changing and relieving of the plug is easily accomplished 
simultaneously by the movement of one handle. With six of these 
valves a cheaper system of purifier connections for four purifiers 
can be obtained than that of the centre-valve arrangement. The 
loss of purifying plant in this case jis only about 12} per cent., as 
against the 25 per cent. referred to. This saving is due to the 
system enabling every alternate purifier to be put into action as 
soon as replenished. Although this system is a little complicated, 
it can be adopted without any loss of ground space, and it does not 
entail heavy or costly foundations. These are advantages not to 
be altogether ignored. 

Of all the systems that I have seen in operation or read about, 
none, in my opinion, is less expensive or more efficient than the 
one shown in the accompanying diagrams. This is, so far as I 
know, an original arrangement that was fixed at Dumbarton some 
time ago. It takes, you will observe, 12 valves to work the four 
purifiers; or three valves per purifier for a greater or lesser number 
of purifiers. With this system, please note that one, two, three, or four 
purifiers can be put into or out of action by simple means. I 
prefer, however, in every season, to keep all the purifiers at work. 
The inlet, divisional, and outlet valves are all in line—four of each, 
marked respectively A, B, and C on the plan. We have a very 
simple rule to guide the men in working the valves when all the 
purifiers are inaction. The only inlet-valve open is that connected 
with the foulest (or No.1) purifier; the only outlet-valve open is 
that belonging to the cleanest (or No. 4) purifier; and the only 
divisional valve shut is that between the open inlet and outlet 
valves. To clean the No. 1 purifier, the inlet of No. 2 is opened. 
After shutting the two valves connecting with this purifier, it is 
ready for cleaning. When replenished, it becomes the No. 4 
purifier by opening its outlet and divisional valves, and shutting 
the outlet of what was the No. 4, or cleanest purifier. This opera- 
tion is continued as the other purifiers require discharging; and 
labouring men, reared in “sweet Donegal, where they have no 
Sunday at all,” have all along changed our valves, and have done 
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this without making a mistake—a testimonial to the simplicity and 
efficiency of the system, which fulfils in every respect the condi- 
tions I laid down regarding the utilization of all the purifying plant. 
The valves are double-faced wedge, having, above the ground level, 
indicators which at once show whether they are open or shut. 
They are not liable to leak or get out of order; but, as it is always 
the unexpected that happens, they can readily (by undoing the 
flange bolts) be taken out, repaired, and as simply put into position 
ain. 

Another advantage this arrangement has over the ordinary 
system is the facility with which you can, when the first purifier 
threatens to blow the lutes, turn on the inlet of the No. 2 purifier. 
When this requires to be done during the hours of darkness, no 
light is required. Purifiers Nos. 1 and 2 remain at work until it is 
found convenient to clean No.1. Again, this arrangement, besides 
occupying no valuable ground or building space for the valves or 
connections (these being fixed between the purifiers), has still 
another point in its favour. On firm ground no foundation is 
required other than a good level bottom to lay the plates upon; no 
pipe being under the level of the bottom plates of the purifiers. It 
also has the merit of being suitable for any size or number of 
purifiers and connections. 

It appears to me that all who consider three purifiers sufficient 
to have at work at one time—and I know we have a number of 
such at the present meeting—can have almost the same purifying 
power by adapting this arrangement to three purifiers, having 
nine valves, at about 25 per cent. less cost than that ordinarily 
incurred. I estimate the saving by this system, on valves and 
connection alone (not to mention the space, foundations, &c., 
required with the centre-valves), at 20 per cent.—a gain not to be 
despised in these keen, cutting times. 

I observe that in recent years the makers of the ordinary centre- 
valve have seen the folly and expense attending their use; for 
they, along with other firms, are now making dry centre-valves 
capable of working four purifiers, leaving one, two, three, or four 
on or off. These, it must be admitted, are superior to the older 
form, inasmuch as they utilize to the fullest extent the plant and 
purifying material; but I am afraid they are as objectionable in 
the other points alluded to. Where four purifiers are fixed and 
only three are available for work at one time, it occurs to me that 
this clever piece of mechanism might be fitted in with profitable 
results, especially where high-priced lime is used for purification. 

After dwelling so long upon valves and connections as applied to 
the working of purifiers, I think that the next matter of importance 
linked in with my subject is the charging and discharging of these 
vessels with purifying material. My ideal of an efficient, inexpen- 
sive, and conveniently-wrought purifier-house is to have all the 
purifiers set in line (having valves, &c., as shown), with a large 
lime store at one, and a small waste-lime shed at the other end, 
divided by sliding doors to keep the purifiers clean and tidy. I 
would also, as shown on the diagram, have a beam with rail sus- 
pended from the iron roof, to enable a carriage to travel from end 
to end of the building by means of an endless rope and windlass ; 
the carriage to be furnished with a couple of patent pulley-blocks 
suited for lifting and removing the covers, and carrying clean and 
fouled material to and from the purifiers. Our vessel is capable of 
holding from 25 to 30 ewt. of prepared lime; and a man can make 
it travel with ease. It has a small shaft on the top, working in a 
journal at each end, and mounted with two cranks, to which the 
chains for opening and shutting the doors are fixed. By raising or 
lowering the lever handle, fixed at one end, the doors (being hinged) 
are easily opened and shut. When shut, a catch grips into the teeth 
of a ratchet wheel, and keeps them perfectly tight. At one end of 
the endless rope for driving the carriage the pulley is attached to a 
moveable bracket, the screw of which enables the rope to be at 
once tightened should it get slack. This arrangement saves in 
labour about 50 per cent., and is inexpensive; as it costs less than 
the difference in price between centre-valve connections and those 
which I recommend. 

Permit me, in concluding, to say a few words about lime and 
waste lime. In some works, for want of sufficient storeage, the 
lime is put into the purifiers before it receives proper treatment 
for economical purification. This, in some cases, may not be pre- 
ventable; but there is a most objectionable practice obtaining in 
some works that is preventable—viz., that of storing large quan- 
tities of waste lime. Itis this nuisance which, as a rule, indicates 
to a stranger that gas-works are near. In Dumbarton we sell our 
waste lime to a farmer at the cheap rate of 9d. per ton, on the dis- 
tinct understanding that it will be removed from the gas-works at 
a few hours’ notice; and this is generally accomplished while the 
purifier is cleaning, and is worth imitation by all. Until the time 
comes when we shall be able to complete our purification in closed 
vessels, it should be the sacred duty of each and all of us, regard- 
less of any trifling cost, to protect from preventable offensive smells 
the atmosphere of the districts in which our works are situated. 

Discussion. 

Mr. J. Ross (Haddington) moved that the thanks of the meet- 
ing be given to Mr. M‘Gilchrist for the trouble he had taken to 
bring this matter before them. Mr. M‘Gilchrist had, he said, had 
an opportunity of putting down a new work in a way he saw fit; 
but, unfortunately, they were often not in the same position in 
which he had found himself. As to the special system which 
Mr. M‘Gilchrist had adopted, it was, no doubt, easily enough 
worked ; but he (Mr. Robb) had no doubt also that it was an 
expensive system. As far as two purifiers were concerned, this 
was &@ common arrangement; and he was not in favour of two 





purifiers, even in the very smallest of works. He was not of 
opinion that gas could be made clean with two purifiers, ang 
considered three were required; and he must say that for nearly 
80 years he had never heard a complaint as to dirty gas. The 
three purifiers were very easily worked; they had always one 
clean and ready for use the moment they thought the other should 
be thrown off. For many years he could tell exactly the quantity 
of gas put through each purifier; and in this way they went on 
without any trouble, not finding any difficulty whatever. 

Mr. Hatt (St. Andrews) said he must especially thank the 
writer of the paper for bringing this matter before the meeting, 
Mr. M‘Gilchrist’s case was exactly his (Mr. Hall’s). His system 
of purifiers was that with six centre-valves; and it was quite true 
they could not at all times work all four purifiers. Some years ago, 
it appeared to him that they had too small purifiers, when some 
further arrangements in regard to washing were added. They 
now found their purifiers sufficiently large for their works; so 
that instead of passing 1 million cubic feet of gas through them 
before cleaning, he was able to pass about 2 millions. He could 
only look forward to something to enable him to use the whole 
four continuously ; and it would be worth his while to consider 
this arrangement of Mr. M‘Gilchrist’s. 

Mr. A. Smirn (Aberdeen) said there was no doubt Mr. M‘Gilchrist 
had tried to make the very best arrangement he could; but the 
one he had drawn for them on'the black-board appeared to him 
(Mr. Smith) to be considerably behind the age. Mr. M‘Gilchrist tried 
to bring out that there was a great waste of capital in putting 
down centre-valves; but in looking at the arrangement on the 
black-board, and the other on the diagrams, for which he saw twelve 
valves, supposing this to be a 14-inch pipe, he should say these 
valves could not be put down at less than about £144. 

Mr. M‘Giucurist: Please confine it to 12 inches, and I shall be 
able to reply. 

Mr. SmirH (continuing) said that a dry centre-valve, on the 
other hand, could be put down for about £75; and he was quite 
certain the Church would not see any man putting these valves into 
operation on Sundays. But put these four purifiers with a centre- 
valve between them, and a child could turn it. He had tried 
different arrangements of valves and purifiers. He had tried two 
that were bad, because they could never get the gas through with 
this arrangement. The four purifiers, with three in action and one 
off, were the best arrangement; and what he had found to answer 
well was to work up one side and down the other. Their purifica- 
tion would cost them a great deal less by this method. 

Mr. J. Wuyte (Seaham Harbour) said he had no doubt Mr. 
M‘Gilchrist had a very good defence for his method; but he 
(Mr. Whyte) did not see the defects which Mr. M‘Gilchrist had 
pointed out in the centre-valve. As regarded the room taken up 
by it, he failed to see that there was much space occupied with it 
at all. And then the centre-valve could be placed in position with 
three purifiers, and could at a very little cost be altered so as to 
work all the four purifiers together. 

Mr. J. M‘Crakr (Dundee) said Mr. M‘Gilchrist had certainly laid 
this matter before the meeting in his own way; and, although he 
(Mr. M‘Crae) must certainly take exception to Mr. M‘Gilchrist’s 
statements, he gave him credit for the honesty which he considered 
was always one of Mr. M‘Gilchrist’s characteristics. He prefaced 
his paper by condemning the processes which presented something 
that appeared a puzzle; and he followed this up with a diagram on 
the black-board of six four-way cocks, which he (Mr. M‘Crae) 
thought was a very intricate puzzle indeed; supplementing this 
again with a diagram on paper which was even more a puzzle than 
the other. He had seen the four-way cock arrangement at one time 
in Dundee, and was quite quite sure neither of the two systems 
would be at all satisfactory. In the first place, imagine a purifier 
changed in the middle of the night. They had not all men from 
‘*sweet Donegal;’’ and he was sure a new man would make 
mistakes with this system. If Mr. M‘Gilchrist had made the state- 
mentrelative to the Donegal men in “ another place,’ it undoubtedly 
would have gone a long way in getting for them an extension of 
the franchise. His statement about three purifiers being at work 
and one idle did not amount to much. He (Mr. M‘Crae) agreed 
with those who said the centre-valve would be the cheaper of the 
two arrangements ; and it would be very much more easily worked. 
It so happened that he had experience of both. The new gas- 
purifiers at Dundee were set exactly according to black-board 
diagram (four-way cocks); and it was exceedingly difficult and 
complex for the men. The cocks were very hard to move, and 
leaked ; and when they did leak they could not be easily repaired. 
He had now a dry centre-valve, and it had been simply perfection. 
This being the case, he must tell his experience, as Mr. M‘Gil- 
christ had done. He had no doubt Mr. M‘Gilchrist’s emptying 
and filling process would do very well in Dumbarton; but he 
was sure it would be rather difficult in a large works. Mr. 
M‘Gilchrist’s statement as to the amount of capital lying dormant 
and unproductive he did not think was quite accurate, because 
they must have a certain time allowed to empty a purifier and 
recharge it. In his own case it was every day in winter; and con- 
sequently they had it only eight or ten hours lying idle. They 
had all these points in favour of the dry centre-valve with four 
purifiers (three working and one idle) as the simplest and best and 
most efficient mode of purification, so far as they knew at the 
present time. 

Mr. Hatt said that he had not a single Donegal man on his 
works, but the simplicity of Mr. M‘Gilchrist’s system was such 
that anyone could attend to it, and he had had no difficulty what- 
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ever as to it. Those gentlemen who spoke in favour of the centre- 
yalve must speak from the circumstances of their own valves only. 
He had been so placed that he could not have a centre-valve. 

Mr. W. Key (Tradeston, Glasgow) said he must join with the 
speakers who said the centre-valve system was by far the most 
simple, because a child could understand it. It went round with 
the sun; and they could never go the wrong way. He had worked 
the system of centre-valves for nine years with free spaces; and 
there was, he believed, no better system than that of having the 
purifiers in an open chamber, on centre columns, with the trucks 
pelow, so that the stuff was carried away without any storeage at 
all. He had not found any difficulty, and had never experienced 
either a smell of gas or any nuisance whatever. He had found 
out by experience that to drop lime in any way in a purifier was a 
great source of trouble, and frequently caused loss of time. It got 
into a cake; and the back pressure was then sometimes dangerous. 
Now, he found it was necessary—and it was as necessary in small 
as in large works, because they had a percentage of gain in easing 
the back pressure on their retorts—to turn over the lime as they 
would eggs in a pan, without breaking it. They would save 
inches of back pressure in this way; and this meant a great 
deal in small works. 

Mr. Fou.is (Glasgow) said that rather more than twenty years 
ago he put up several works with this arrangement of Mr. M‘Gil- 
christ’s. In all these works now they used hydraulic centre-valves ; 
and there were only three purifiers in action. There was a great 
advantage in using three purifiers in this way. Say that they 
had four purifiers 10 feet in diameter, three 12 feet in diameter 
would give them a great deal more area. The advantage of 
having the larger area of purifier was that they had more return 
from their lime; and it was a very great matter to let the gas pass 
slowly through the lime, and not rush it through at the higher 
speed. Of course centre-valves could not always be used; but 
wherever they could be put up, they were certainly the simplest 
method of working purifiers. 

Mr, W. Bropie (Paisley) said that, while he was not prepared to 
condemn the dry valve, still this system of Mr. M‘Gilchrist’s was 
equally simple to those who understood it. It was not the fault 
of the system if it went wrong; it was the fault of the man. not 
having received a proper explanation of it. Nothing could be 
more simple if they only understood the system. For the first 
purifier they wished the gas to go into—it did not matter whether 
it was No. 8, 4,1, or 2; but say No. 2—they opened the inlet 
What was simpler than this? If they wanted to take No. 2 first 
and No. 8 last, they had the outlet at No. 3. What more simple ? 
Then the only intermediate or communicating valve kept shut was 
between these valves. Anyone saw at a glance what was wanted ; 
and there was not the slightest doubt the Donegal men were quite 
“up to time;”? and the man who had this arrangement in his 
works would have an efficient system of utilizing the purifying 
plant. With regard to the remark about four-way cocks, he 
agreed with Mr. M‘Gilchrist that no better arrangement could be 
had for two purifiers. So, while not condemning other systems, 
he must say this one was well worthy of consideration; and it 
had this advantage, that they did not lose any ground or house- 
space by its adoption. They sometimes could not get a centre- 
valve because there was no space for it. 

Mr. C. WatersToN (Portobello) said that two years ago he had 
occasion to put down new purifiers, and had three. He altered 
the position of them so as to put them in line, as it suited his 
space better—similar to Mr. M‘Gilchrist’s ; and he could add his 
testimony to Mr. M‘Gilchrist’s that there was really no difficulty at 
all in changing the valves. 

Mr. W. Henperson (Dysart) asked what Mr. M‘Gilchrist con- 
sidered a fair time to allow the lime to lie, after being slaked, before 
being put into the purifier, on account of the absorption of carbonic 
acid from the atmosphere. 

Mr. M‘Giucurist, in replying on the debate, said he was very 
pleased that the paper had brought about a free discussion, for 
which he was obliged. Their old friend Mr. Robb, in his compli- 
mentary remarks, spoke of two purifiers not being sufficient for 
complete purification. He (Mr. M‘Gilchrist) did not say they 
were. He only pointed out what he considered to be the best 
arrangement for working two purifiers. When two purifiers were 
divided, making four boxes, he considered it a simple and efficient 
arrangement. He (Mr. M‘Gilchrist) was sorry Mr. Robb had not, 
in his lengthened experience, discovered the mistake of not having 
the means of utilizing all his purifying plant. To Mr. Hall he 
(Mr. M‘Gilchrist) was indebted for the expression of opinion regard- 
ing the arrangement of six four-way cocks, and the benefits he 
was likely to derive from adopting the system, which enabled him, 
without loss of space, to utilize the four purifiers at one time. To 
their north-country friend, Mr. Smith, he was obliged for showing 
that three purifiers were not sufficient for the economical utiliza- 
tion of the lime. Mr. Smith pointed out that six boxes of lime 
were required for purification. To this he (Mr. M‘Gilchrist) 
offered no objection. What he considered to be an error was Mr. 
Smith having two additional boxes which he could not utilize for 
want of a proper arrangement. Then with regard to capital expen- 
diture. Mr. Smith, with three purifiers divided, could have, with 
nine yalves, almost the same purifying power he had at present with 
four purifiers; and this at fully 25 per cent. less cost. Mr. Smith, 
in speaking of the connections, omitted to notice that in the 
arrangement before the meeting the connections did not go back- 
ward sand forwards from the centre-valve to the purifiers, but were 
continuous; and consequently must be very muchcheaper. There 





seemed to be some misunderstanding as to the price of 12-inch 
valves. They could be purchased at from £6 to £6 10s. each— 
much cheaper than the centre-valve needed for even moderate 
sized works. With regard to what was a puzzle to Mr. M‘Crae— 
the four-way cock arrangement—he (Mr. M‘Gilchrist) thought that, 
although somewhat intricate, it was easily understood by all who 
gave it a little attention. Its principal defect was that it did not 
admit of all the purifiers being worked continuously. Then with 
regard to purification. Mr. M‘Crae told them that they (in Dundee) 
in winter cleaned a purifier every day. This, of course, showed 
that the purifying plant at Dundee was too limited; and in such a 
case his (Mr. M‘Gilchrist’s) system would not be of so great ad- 
vantage as in other works, where a purifier was cleaned only once 
every four or five days in winter. But even in Dundee a consider- 
able saving in time and labour could be effected through having 
the means of utilizing all the purifying plant; for if they only 
required to clean one purifier per day in winter, during the other 
seasons the benefits acknowledged by all who had more than three 
purifiers could be easily obtained. He (Mr. M‘Gilchrist) trusted 
Mr. M‘Crae would not lose all the benefits of having an efficient 
arrangement through his not having a Donegal man about his works 
to arrange the valves. With a little study, what Mr. M‘Crae had 
considered such a puzzle would soon appear simplicity itself. 
Mr. Foulis referred to a time when he had the opportunity of 
working four purifiers at once, but preferred to work three. Mr. 
Foulis also spoke of the advantage to be derived from having a 
large purifying area ; and said that instead of having four purifiers 
of a certain area, it would be better to have three containing the 
area of the four. This was exactly his (Mr. M‘Gilchrist’s) opinion, 
especially when a centre-valve was used, with only three purifiers 
available; and he had tried in the paper to show that, where three 
purifiers were considered a sufficient number, his arrangement 
with nine valves was the most economical one. The simplicity of 
the ordinary centre-valve he (Mr. M‘Gilchrist) did not dispute, but 
considered it a great waste to have plant that could not be utilized 
for want of proper means ; and the makers of these valves evidently 
thought as he did, for they were now making centre-valves (at 
much greater cost) to work all four purifiers at one time. He was 
quite satisfied that the gas manager of the future would prefer to 
have the power of utilizing ‘all his purifying plant, even although 
it might not be quite so simple as the ordinary centre-valve. The 
testimony of Mr. Brodie and Mr. Waterston to the simplicity and 
efficiency of the arrangement before the meeting was only what 
could be expected from anyone who had the system in operation. 
Mr. Smith had argued in favour of allowing the gas to pass 
through six boxes of lime; and Mr. Foulis had recommended 
three. He (Mr. M‘Gilchrist) took a very ‘‘ happy medium ”’ when 
advocating four. So that whether these gentlemen’s contentions 
were right or wrong, he had a good average; and this 
in the bargain, that he could either work with his arrangement 
three, four, five, six, seven, or eight boxes without increasing the 
number of valves or connections. He had stated at the outset of 
his paper that he considered any arrangement of purifier con- 
nections incomplete if it did not admit of all the purifying plant 
being put into and out of action by simple means. He had not 
heard anything to make him change his opinion; and when they 
considered that the use of the four purifiers saved about 15 per cent. 
of lime (not to speak of the saving in the first cost of the plant), he 
thought those who were doing well with the three purifiers in 
action could do better with four. With regard to Mr. Henderson’s 
question about lime, he considered that it should take at least a 
week in preparation. 

The PRESIDENT, in closing the discussion, said he thought that, 
as compared with centre-valves, the arrangement advocated by 
Mr. M‘Gilchrist was both complicated and expensive. The paper 
was, however, a very able one; and the writer deserved the hearty 
thanks of the meeting. 


At the close of the proceedings it was announced by the President 
that it had been remitted to the Research Committee to inquire 
into the question of a test burner for Scotch gas, and to report 
as to the burner that would be most suitable for developing the 
light of cannel gas. 

PORTABLE GAS-METER TESTING APPARATUS. 

There has just been issued from the Standards Department of 
the Board of Trade a description of the portable gas-meter testing 
apparatus legalized under the provisions of the Sale of Gas Act. 
The introductory paragraph states that experience has shown that 
the “‘ standard gasholder ”’ used by the inspectors of gas-meters in 
testing ordinary meters brought to their offices, cannot be accurately 
and conveniently used for testing, in situ, large meters which may 
not be removed from the places where they are used. In 1871 the 
Standards Department, at the recommendation of the Standards 
Commission, caused to be made and legalized certain standard 
test-meters which have since served as models under the Act. It 
has been represented, however, by some of the principal inspectors 
that these models are not sufficiently portable, and other models of 
a better form have, therefore, now been made and duly verified. 

The new model test-meter can be dismounted for tfavelling; the 
outlet-pipe and all projecting parts (such as water-gauges, level, 
&c.) liable to injury in transit being arranged so as to be removed 
and placed in a small tin case which accompanies the meter. The 
weight of a 20-light meter dismounted is 70 lbs. It will, of 
course, pass through any ordinary doorway; and its cost, with 
fittings complete, should not, it is said, exceed £35. It is adapted 
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for testing meters from 20 to 100 lights; a large standard, of 
nominally 100 lights, being necessary for testing larger meters. 

The meter has levelling screws; and is provided with the follow- 
ing external fittings :—Two water-level gauges, one on each side ; 
two spirit-levels, resting in cradles on the top of the meter; two 
pressure-gauges, one in communication with the inlet, and the other 
with the outlet; two thermometers, one on the meter to indicate 
the temperature at the outlet, the other on the top of the inlet con- 
nection ; a regulating cock with lever placed centrally on the top ; 
and a draw-off water-cock at the base in front. All these external 
fittings can be easily detached from the meter when it is being 
carried, and fitted in the small tin case above referred to. The 
points to which the gauges, &c., are attached are furnished with 
screwed caps, secured against loss by short suspension chains; and, 
on the removal of the fittings, these caps may be quickly screwed 
over the points. 

In addition to the water-line gauges, the meter is provided at 
opposite sides (back and front) with adjusting overflow sockets, so 
shaped as to prevent any “‘ piling”’ of the water above the “ weir” 
over which water is to flow. These sockets are carried on plates 
slotted vertically ; each plate being secured by three screws to the 
back and front of the meter. With the meter truly level and 
charged with water, the positions of the overflow sockets are deter- 
mined when the meter is first verified; and then the screws are 
tightened. The correct positions are such that water shall cease to 
flow or drip out when the above level agrees with that indicated by 
the water-line gauges. Thereafter, when the meter is to be used, 
it will only be necessary, in order to ensure the correct water-line, 
to set the meter truly level, by the aid of its feet-screws and spirit- 
levels. In the event of the glass gauges being broken in transit, 
the meter can then always be filled to its true water-line. 

The pointer of each index on the dial is fixed by a screw; and 
by loosening it the pointer can be shifted, and the index promptly 
set to zero. 

The gauges, &c., are all marked R or L (right or left), so that no 
delay in fixing can arise. 

If the test-meter is worked much above its normal speed of 120 
revolutions per hour, a small error in registration will ensue, for 
which the inspector can allow. 

The method of using such a test-meter is so well known to 
inspectors, that it is not deemed necessary to give details, more 
especially as published information exists. But it may be pointed 
out that it is desirable the gas should first pass through the meter 
to be tested, and then through the standard; and that the standard 
should be placed as near to the meter as possible, so as to ensure 
uniformity of temperature. The primary conditions for use are 
also—(qa) that the meter shall be adjusted to its standard level; (6) 
that it shall be charged to the exact water-line with water; (c) 
that it shall, as far as practicable, be worked at its normal speed— 
viz., 120 revolutions per hour. This corresponds for— 

Per Hour. Per Minute. 
A 20-light test-meter to 120 cub. ft., or 2 cub. ft. 
A 100-light . 0600 , old ,, 


It is necessary, the Department say in conclusion, that every 
local authority under the Act should provide their inspectors with 
duly verified copies of these models. No meters can be legally 
tested outside the inspectors’ offices, or fees received for such 
testings, unless the testings have been made with standards veri- 
fied by the Department. 


[We are not responsible for the opinions expressed by Correspondents.} 


MR. VALON ON GASEOUS FIRING. 

S1r,—I will, with pleasure, endeavour to follow Mr. J. P. Leather’s 
letter in the last number of the Journau. In doing so, I may call his 
attention to the fact already explained, that quantity has very little 
influence on the temperature to which air would be raised by the effluent 
gases, supposing it could be so affected (as is proved conclusively by the 
result produced on gases that will absorb heat), for the reason that, how- 
ever much the quantity of effluent gas, capacity must be provided in the 
flues for its discharge within a given time—viz., the same time as is 
occupied by the complementary air in passing it. Mr. Leather argues 
as though the air were halting on its passage to the furnace, and were 
compelled to take up the heat developed by the quantity as well as the 
intensity of the effluent gases. But it must be remembered that the air 
is only brought into contact with the inside heat of the brickwork. The 
brickwork is, in its turn, in contact on the outside with the effluent gases 
of a certain temperature, which, however much in quantity, can only 
under the best conditions be brought into superficial contact with this 
brickwork. These effluent gases, which Mr. Leather says are double the 
volume, must either be discharged at a greater velocity than the incoming 
air, if passed through the same sized tubes, or if passed through tubes of 
sufficient capacity, must be discharged at the same velocity ; in which 
case they cannot be brought intc such close contact with the surrounding 
brickwork. 

Now, to follow for a moment the table of temperatures given :— 

Waste gases [| eae ees 

1560° | 1394° | 1201° | 965° | *600° | #=————> minus 
} | to chimney *600° 
550° | *60°| <————weee_ ius 
air entering * 60° 

I must take objection to these figures, excepting the first (1560°) and 
the last (600°), as being entirely supposititious; because I do not see 
how it is possible to deal with more than the first, the last, and the mean 
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of the two, as I did in my article. Further, I think, if Mr. Leather looks 
at the figures, he will see the 600° as discharged by the chimney js g 
minus quantity, which,;to maintain the equation, must be either syb. 
tracted from the top line or added to the bottom one. In the first case the 
table would then read as follows :— 




















Waste gases — YY... |... | Tochimney 609° 
Sep eanlye | 960° 794° 601° | 365° | 99———___» 
~<——_——<«we | 1300” | 1168° | 902° 550° | <_< 
Discharge air | Air entering 60° 
or as this :— 
Waste gases awa we y) | Tochimney 600° 
ep——>- | 1560° | 1394° | 101° 965° | 99—-——_ 
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1502° | 1150° | <———__ucaz 
Air entering 60° 











It will thus be seen at a glance that Mr. Leather has raised his air to a 
much greater intensity than the initial temperature of the effluent gas (1) ; 
whereas, in heating anything passing through a tube in contact only with 
a current of heat at the same velocity, it is impossible to obtain more 
than an equilibrium. Were it possible to heat the air to a temperature 
higher than the effluent gases, these gases would immediately commence 
to take up heat from the air to restore the balance again ; that is to say, 
if the waste gases, on being discharged amongst the tubes, are at 1560°, 
and 780° of this is imparted to the air, 780° only can remain. But 
Mr. Leather, as I understand him, essays to show in his table that 
(using his own figures) 1380° can be taken out of 1560° without allowing 
anything for radiation or ‘chimney energy, whatever this may amount 
to. In leaving this part of the letter, perhaps I may be allowed to 
remark that statements of figures (which are, at the best, only hypo- 
thetical) cannot give any real assistance in understanding the subject 
under discussion, which we must endeavour to deal with in a much more 
practical form. 

In the second part of Mr. Leather’s letter, he calls attention to my 
assertion that ‘‘ these calculations are useless” (and so they are). In 
reply, I would beg to say that it is assertion not without proof; which, 
as I have already intimated, is open to his inspection, or that of any 
other gentleman. 

Mr. Leather is closer to the truth than he thinks when he says air 
allows radiant heat to pass through it without sensibly affecting its 
temperature; but it appears he is still under the impression that air can 
be raised by contact with hot substances. This is as equally impossible 
as it is for it to be affected by radiant heat. Mr. Leather may prove this 
for himself in a variety of ways; one of the most simple being his 
sitting-room fire. The air has not only heat radiated through it, but is, 
to a certain extent, in contact with it; yet it is not sensibly affected in 
temperature. The heat felt through it is only the direct radiation and 
radiation and reflection from surrounding objects. A percentage is also 
carried in the air by the moisture, Were the air perfectly dry, the 
effects of radiation only would be felt. 

Mr. Leather says he holds to the opinion that the air differs very little 
in temperature from the sides of the flues; and that it is difficult to 
prove it in a direct manner by experiment. These difficulties, such as 
they are, have been overcome; and are rendered not only possible, but 
easy. He further proceeds to say: ‘‘ He takes care to have a length of 
pipe comparatively cool, through which the air passes after being 
heated.” This is incorrect. The thermometer is inserted as closely as 
possible to the front of the retort-bed ; room only being left for a 
screen to be fixed for cutting off radiation, and every part of the pipe 
before it reaches the thermometer is insulated with the best non- 
conducting material, also to prevent any loss by radiation. The pipe 
has not been put in and taken out hurriedly, but allowed to remain in 
the retort for hours before being used. The experiment has then been 
tried by passing air continuously through for a lengthened period. By 
this Mr. Leather will see that, even if the pipe in the first instance 
cooled the air, the air, if raised to a high temperature, would soon heat 
the pipe to a similar degree, which, in turn, would register on the 
thermometer. 

I quite agree with Mr. Leather’s concluding remarks, that if what he 
supposes to be the case—viz., that air could be heated, under atmo- 
spheric conditions, by contact with red-hot surfaces (a thing I myself 
most firmly believed at one time), then all the benefits he enumerates, 
dependent upon the heating of the air, might be gained by the construc- 
tion of a furnace capable of producing them. But as air, as a fact, under 
such conditions cannot be heated, it is evident that the benefits obtained 
from gaseous firing do not lie in this direction. This removes an 
immense obstacle to the introduction of the system generally, and 
admits of the use of simple and inexpensive furnaces, which in the 
long run cost considerably less than the use of an open fire. The saving 
in fuel, although desirable, I have always held to be a secondary 
advantage ; and if no saving in fuel could be made, nevertheless, from 
every other point of view, the system should be adopted. 

The temperature of the inside of one of my retorts, which Mr. Leather 
refers to as 2000° Fahr., was attained by the retort being left out of 
action while the experimental pipe was inserted. As a matter of fact, 
the waste gases as delivered into the bottom chamber should not exce 
1500° Fahr., even whilst the retorts themselves are worked at high 


temperatures. 
Ramsgate, Aug. 21, 1884. W. A. Vaton. 


Sir,—I did not intend to take any notice of Mr. Valon’s theories ; nor 
do I now wish to enter into any discussion on the subject. My object 
in writing is to suggest that you should publish, in the columns of the 
JouRNAL, & few articles on elementary thermo-dynamics—those laws 
especially which relate to the heating and expansion of gases. This 
would, I think, do more towards clearing up the subject than any 
amount of desultory discussion. If Mr. Valon would deal with total 
heat-units instead of temperatures, he would, I feel sure, see the reason 
of some of the results of his experiments. Until he does so, he 
only be misleading himself and others. 
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I have no wish to throw about the names of great men as an argu- 
ment; but surely the opinions of these men are of some value. Nor 
have I time, just now, to enter into a series of experiments to convince 
others. But the following simple experiment I did try the other day :— 
The long end of a bent tube, 1 inch internal diameter, 15 inches long on 
one end, and about 6 inches on the other, was placed in a small gas-fur- 
nace and covered with a muffle. It was placed ata slight angle, to induce 
a current of air to pass through it. The long end was heated to a red 
heat ; the shorter end, being outside the furnace, was black. The gas 
was then turned off, and a piece of asbestos put over the pipe, to prevent 
any action from radiation. At 2 inches above the black end of the pipe 
the current of air flowing through it was hot enough to light a match; 
and at 1 inch above the mouth of the pipe, it very readily melted lead 
and solder. I had not time to continue the experiment further ; but it 
was quite enough to show, if this were required, that air may be heated 
to a high temperature at atmospheric pressure in tubes or channels. 

It is more than 50 years since Neilson invented his hot-blast iron 
furnace, which consisted solely in heating the air-supply by passing 
it through red-hot tubes. It made his fortune, and revolutionized the 
process of iron manufacture. a5 

Corporation Gas-Works, Glasgow, Aug. 20, 1884. W. Fouuts. 


Srr,—It is now well known, to all who have studied the “theory of 
heat,” that pure dry air is almost perfectly diathermic; the heat-rays 
being allowed to pass through the air without sensible hindrance. It 
has also been proved conclusively that the molecules of different gaseous 
bodies have enormous differences in their power to absorb calorific rays ; 
and every heat-wave absorbed by the molecules produces an equivalent 
motion in the absorbing gas, and therefore raises its temperature—heat 
being molecular motion. 

Professor Tyndall’s invaluable researches on radiant heat have deter- 
mined the relative absorption of various gases as follows (elementary 
gases being taken as unity) :— 


BieGy) lw le ° 1 Carbonicacid .. . 972 
Oxygen Se ee et 1 | Sulphuretted hydrogen. 2100 
Hydrogen * 1 Ammonia. . . . . 5460 
Nitrogen . . 1 Olefiant gas . . . . 6030 
Carbonic oxide 750 | Sulphurousacid. . . 6480 


The above table shows that dry air, oxygen, hydrogen, and nitrogen 
are practically diathermic; the amount of radiant heat (if any) they 
absorb being infinitesimal. On the contrary, aqueous vapour is a 
powerful absorber of radiant heat, especially the non-luminous rays. 
The average quantity of aqueous vapour diffused in the atmosphere 
is small—being only about 0°5 per cent.; but this small amount exerts 
an absorption of 10 per cent. of total radiation. Without entering into 
any calculation as to the loss of heat by external radiation, &c., from the 
retort-settings, we may suppose the secondary air-channels at the 
entrance of the waste gases are at a temperature of 1500° Fahr. The 
secondary air supply would then be heated 150°, plus the initial tem- 
perature of air, 60° = 210° Fahr.; this being the maximum temperature 
due to radiant heat the air is capable of absorbing. It will probably be 
contended that air, in passing through the air-channels, comes into con- 
tact with inside surfaces, and these are heated from (say) 500° to 1500° 
Fahr. Therefore the secondary air supply will be heated by conduction, 
in addition to the radiant heat absorbed. 

I admit gaseous conduction is still, to some extent, an open question ; 
but it is generally supposed the conductivity of all gases is feeble, with 
the exception of hydrogen, which is much superior. This is accounted 
for, on the supposition that this gas is the vapour of a metal. It is 
almost impossible to obtain, by means of experimental research, a table 
of constants showing the conducting powers of different gases, on account 
of the interference by radiation and convection. It is found that if non- 
conductors, such as eider-down, fur, &c., are compressed, and part of 
the air they contain expelled, they become much superior conductors of 
heat. It is the presence of air which gives these substances their feeble 
conducting power; and, by the result of many experiments, we are 
justified in assuming that air is a non-conductor of heat, even when 
brought into contact with heated surfaces. It is the diathermacy and 
feeble conductivity of air which are the cause of the secondary air supply 
at the outlet of the air-channels in Mr. Valon’s experiments only show- 
ing a slight increase in temperature. 

In my opinion, Mr. Valon deserves our thanks for bringing this subject 
prominently forward; and his experiments, instead of being opposed 
to the teaching of Davy, Regnault, Melloni, Tyndall, &c., are quite in 
harmony with the theory of heat enunciated by these great scientists. 
I do not think we have yet sufficient experimental data to determine an 
empirical formula which will give the temperature (as accurate and satis- 
factory as practical experiments) to which the secondary air supply can 
be raised by means of the waste gases. It does not seem to me possible 
to raise the temperature of the secondary air supply to more than 
800° Fahr. by means of passing it through brick air-channels heated up 
to 1500° Fahr. ; and this is on account of the physical constituents of air. 


Gas-Works, Stafford, Aug. 20, 1884. J. F. Ben. 

Str,—As a student of the theory of heat; may I ask your correspondent, 
Mr. G. E. Stevenson, to assist me by pointing out in what part, if any, 
of the works enumerated by him—viz., Dalton, Dulong, Marriotte, 
Regnault, and Tyndall—I may find any reference to experiments made 
by them showing that air could, under atmospheric conditions, be raised 
to a high temperature ? H 

South London, Aug. 15, 1884. . 








We understand that Mr. W. A. Walker, Secretary and Manager of the 
Elland-cum-Greetland Gas Company, has been appointed, out of about 
70 candidates, Accountant and Manager of the Worthing Gas Company. 

Mr, P. H. Bower, youngest son of Mr. George Bower, of St. Neots, has 
recently left the Royal Indian Engineering College, Cooper’s Hill; and 
having qualified in engineering ‘‘ with special and exceptional distinction,” 
has, on the recommendation of the Board of Studies, been nominated a 
Fellow of the College by the Secretary of State for India in Council. 
Mr. Bower's college course has been throughout of remarkable brilliancy. 
Last year he obtained a scholarship; and this year, in addition to his 
Fellowship, he received an Indian appointment, which, however, he 
relinquished, preferring to remain in England. 





Register of Patents, 


Rorary Exnavsters.—Gore, G., of Balsall Heath, and Pearson, W., of 
Stourbridge. No. 4362; Sept. 12, 1883. 

This invention relates to improvements in the construction and arrange- 
ment of rotary engines ; applicable also to gas exhausters, rotary pumps, 
pressure blowers, air-engines, gas-engines, and other apparatus. 

The engine is constructed with an inner cylinder formed of four seg- 
ments of a circle, bolted to end pieces cast with, or keyed on projecting 
shafts on which a a and pulley are keyed. Spaces are left between 
the segments to allow of slides or pistons moving freely through the 
cylinder. The outer case in which the cylinder revolves is constructed 
with plates which form the ends of the engine; and in these ends recesses 
are turned out to receive the ends of the inner cylinder. The stuffing- 
boxes, cast exteriorly to the end plates, form the bearings on which the 
inner cylinder is carried. The bottom plate of the outer case is curved to 
the same radius as the inner cylinder; and it extends for a quarter of a 
circle. The top plate of the case is also curved, and extends for a quarter 
of a circle; am | it is struck from the same centre as the bottom plate, but 
of a greater radius. This upper curved plate forms the working section of 
the engine. By this arrangement one slide is always fully exposed; and 
when used as a gas exhauster or blower it will deliver a constant and 
regular stream of gas or air. When the pistons have passed, and before 
they enter, the end points of the working section, they are guided by plates 
which cause their ends, as they come round, to be gradually forced to pass 
within the diameter of the inner cylinder, and their other ends to be 
=, forced out to the diameter of, and to enter the working segment. 

arts of the slides or pistons are cut away to allow them to move freely 
through the cylinder at right angles to each other without touching at 
any point. 

































































The apparatus (as shown) consists of an inner drum or cylinder a, formed 
of four segments of a circle, which are bolted to end pieces cast with, or 
keyed on projecting shafts. Spaces are left between the segments, to 
allow of slides b g moving freely through the cylinder. A part of the 
bottom plate of the outer case A B is curved to the same radius as the 
cylinder ; the curved part extending not less than a quarterofacircle. A 
es of the top plate C D is also curved to a like extent, and is struck 

rom the same centre as the bottom plate is, but of a greater radius, accord- 
ing to the capacity required. 

The piston } enters the working section at D, before the piston g has left 
the section at C; and thus at least one of the pistons is alwaysin the work- 
ing section. As one end of a piston enters the working section at D the 
other end of the same piston enters the bottom section at B; and during 
the time the one end of the piston sweeps round from D to C, its other end 
sweepsround from B toA. Butas long as the pistons remain in the work- 
ing sections they have no longitudinal or transverse movement in the 
cylinder ; and thus it is claimed that the cross friction so detrimental in 
other engines of this class is avoided. 

After each piston has passed the points C and A, it is guided to the points 
B and D by steel plates L M, which cause the one end of each piston as it 
comes round to be gradually forced flush with the diameter of the inner 
cylinder as it enters the lower segment, and the other end to be gradually 
forced out to the diameter of the working section / as it enters the same. 


Gas-Enarnes, &c.—Nash, L. H., of Brooklyn, U.S.A. No. 5543; Nov. 27, 
1883. 


The object of this invention is to utilize the heat usually lost in a water- 
jacket, which is dispensed with. Authorities on the gas-engine (says the 
patentee) state, in relation to the heat utilized in gas-engines of the best 
type, that “the amount of heat converted into useful work is about 16 per 
cent.; heat abstracted by cooling water, 51 per cent.; heat expelled with 
waste gases, 31 per cent.; loss by radiation, 2 per cent.” 

This invention is, therefore, primarily directed to saving the heat 
abstracted by the water usually employed to cool the working cylinder by 
utilizing the compressed working fluid of the engine after compression to 
cool the heated portions of the engine on its way to the working cylinder ; 
while the saving of the heat lost in the waste gases is effected by allowing 
a high degree of compression of the charge, and consequently of a greater 
expansion. This is obtained by injecting cold water into the gas-compression 
chamber with the gases, before or during their compression, for the pur- 
pose of taking up the heat produced by the compression of the gases, and 
thus reduce the power required for compression. The compressed gases 
are delivered therefrom at a comparatively cool temperature, so as to 
render it a heat-absorbing element in its passage to the working cylinder. 
The invention also consists of arranging the parts subject to wear so as 
not to be immediately affected by the heat developed in the power cylinder. 
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Se genes may thus be operated under a greater degree of heat than 
usual, 

The construction of the engine is such that the heat abstracted by the 
compressed working fluid from the power cylinder in cooling it is not lost, 
but serves to increase the elastic force of the working fluid, and is taken 
= as the fluid is caused to pass over the working cylinder and into it. 
The storing chamber for the compressed working fluid is made air-tight, 
and surrounds the power cylinder and also the working parts of the 
engine ; and this permits of easy lubrication of the working parts and of 
the power cylinder. 


Gas anp Or Manuracture.—Henderson, N. M‘F., of Linlithgow. No. 5873; 
Dec. 27, 1883. 

This invention has for its object to develop the system and apparatus 
described in patent No. 1327 of 1873, and comprises arrangements which 
can be adapted for obtaining either oil or combustible gas as the larger 
product, according to the mineral employed or the object in view in each 
case; and which facilitate the obtaining of ammonia and other bye- 
products. 

According to one modification, vertical retorts are constructed in rows ; 
two rows forming a bench. The structure consists of strong external or 
side walls; the retort chambers or spaces being formed by comparatively 
thin transverse vertical walls of suitable brickwork. Spaces are also 
formed between the retorts, for the passage of hot va to heat the retorts. 
The hot gases consist of combusts gas ignited in arched combustion 
chambers constructed beneath the retorts; and what are known as regene- 
rative chambers are employed for utilizing the waste heat and economizing 
the gaseous fuel. When shale or other oil-yielding mineral is being 
operated on, and the principal object is to obtain oil, the mineral is dealt 
with in the following manner in each pair of retorts. Fresh shale is filled 
into the retort at one side ; and at first, and for a certain length of time, it 
is subjected to a moderately low temperature, in order to distil the oil in 
the best manner. When the mineral has been reduced to “ spent shale” or 
coke, a much higher heat is applied to it; and highly a steam 
is injected into it, in order to decompose the coke and drive off most of 
the remaining carbon and the ammonia. The residual earthy matter or 
ash is finally drawn out of the retort, which is then ready to receive a fresh 
supply of mineral. At an interval equal to about one-half of the time 
occupied by the two stages of treatment of the mineral in one retort, fresh 
mineral is filled into the retort at the other side of the bench; and the 
highly-heated gases and vapours produced during the second stage of one 
retort are led through the fresh minerals in the other. The heat is thus 
utilized in promoting the distillation of the fresh mineral. The volatile 
products from the retorts are led to condensers, scrubbers, and other 
separating apparatus in the usual way ; the incondensable combustible gas 
being sebnaen to the combustion chambers of the retorts ; and being sup- 
plemented, if necessary, by gas specially produced in a gas producer. 

The apparatus may be advantageously used as a gas soa ste to obtain 
combustible heating gas (and other products) from coal. In using the 
apparatus for this purpose, the two stages of treatment are adopted as in 
the application already described ; but after the coal has become coked in 
one retort or chamber during the first stage, air is admitted during the 
second stage, so as to completely burn the carbon, and the carbonic acid 
thus formed is led through the coal passing through its first stage in the 
other retort or chamber. 


Retort-Lip Fasteninas.— Dempster, R., jun., of Elland. No. 1582; 
Jan. 17, 1884. 

This invention has reference to the closing, fastening, and self-sealing of 
retort-lids by means of a horizontal bar hinged eccentrically upon a stud 
projecting from the side of the retort. The front end of the horizontal bar 
is notched, and extends a little in advance of the retort-lid. A lever arm 
is connected to the eccentric stud; and this, when operated, moves the 
lever either backward or forward. The usual cross-bar for supporting the 

*retort-lid is hinged to one or more lugs projecting from the side of the 
retort mouthpiece (opposite to the side where the eccentric is hinged) ; and 
when the retort-lid is closed, the end of the cross-bar enters the notch 
formed in the horizontal bar. The attendant afterwards pulls down the 
lever arm; and this (by means of the eccentric) draws the horizontal lever 
eter and hermetically seals the retort-lid—holding them until 
released. 


_ g.3 


. Fig.1 









































Fig. 1 is a front elevation of a retort mouthpiece with these improve- 
ments applied thereto. Fig. 2 is a plan; and fig. 3a side elevation. A is 
the mouthpiece, B the lid, and C the cross-bar hinged at D, and employed 
for supporting and holding the lid in position (all of ordinary construc- 





tion). In order to force the lid firmly against the mouth of the retort, and 
to hold it there until released, the horizontal bar E isemployed. One end 
of it is placed on an eccentric boss formed on the lever arm F, working on 
a stud G, which enters the side of the retort mouthpiece at H, and jg 
fastened by a set-screw I, so that the upward and downward movement of 
F will give a backward and forward movement to E, the length of move. 
ment depending upon the throw of the eccentric. The front end of the 
horizontal bar is formed with a notch, which fits on to the cross-bar C in 
such a manner that when the lever arm F is drawn downward, the 
eccentric boss on it causes the horizontal bar to move backward ; conse. 
quently, it draws the cross-bar with it, and thereby forces the lid against 
the retort mouth, which is thus sealed. When the lever arm is lifted 
upward, it draws the horizontal bar forward; thereby slackening its hold 
of the cross-bar,!and allowing the lid to be easily removed. 


Warer-Merers.—Nash, L. H., of Brooklyn, U.S.A. No. 9088; June 17, 
1884. 

This invention relates to certain other patents for a like purpose taken 
out by the same applicant. The specification of this last patent claimed 
certain improvements in water-meters, in which an eccentrically oscillating 
piston is controlled by means which connect it with the case in such 
manner as to form a joint with, and divide the latter into receiving and 
discharging spaces. This is combined with an abutment adapted to form 
a joint with, and divide the piston into receiving and discharging spaces; 
such division being effected at every point in the movement of the piston. 
The specific matter of the present improvement consists in means for con- 
trolling the eccentric movement of an open ring piston combined in such 
manner with co-acting parts that a division of the interior of the piston 
will be intermittently formed at such positions in its movement as will 
bring its interior in communication with the inlet and outlet ports of the 
case. In such a construction of meter the water will act upon the inner 
side of the piston to drive it when the exterior pressure has ceased to act 
by reason of the sepa having momentarily covered the inlet and outlet 
ports outside of the piston. The distinguishing point of the improvement 
is the controlling  g the dividing function of the piston by mounting it 
upon an eccentric shaft having its bearings in the case-heads combined 
with an abutment adapted to effect the division of the interior of the piston 
at certain points only of its eccentric movement. 


APPLICATIONS FOR LETTERS PATENT. 
11,361.—Justice, P. M., “Improvements in and connected with auto- 
matic gas motors.” A communication from T. Buckeljau, Malines. 
Aug. 16. 
11,886.—Mor.ey, C. W., Willesden, London, “ Regulating and heating 
gas in burners.” Aug. 18. 
11,409.—F Letcuer, T., Warrington, ‘‘ Bye-pass for gas-taps.”’ Aug. 19. 








egal Intelligence, 


DARTFORD PETTY SESSIONS.—Saturpay, Aug. 16. 
(Before Mr. T. Bevan, Chairman, and a Bench of Magistrates.) 
ERITH LOCAL BOARD V. WEST KENT GAS COMPANY. 

The Company were summoned under the 34th section of the Gas-Works 
Clauses Act, 1871, “for that on the 2lst of June, 1884, in the parish of 
Erith, they refused one J. H. Starling, a person duly appointed by the 
Erith Local Board (being the Local Authority for the district) to examine 
and test the gas supplied by the Company, access to the testing-place 
provided by the Company, on his attending at the proper time for the 
-e: of making such test.” 

r. Canpy appeared for the Local Board; the Company were represented 
by Mr. Rwtey. 

Mr. Canpy, in opening the case, read the section of the Act under which 
the summons was preferred, which is as follows :—“ The undertakers shall 
give to the gas examiner and to his assistants, and to every local authority 
within the limits of the Special Act, and their agents, access to the 
testing-place, and shall afford all facilities for the proper execution of this 
Act; and in case the undertakers make default in complying with any of 
the provisions of this section, they shall for every such default be liable to 
a penalty not exceeding £5 to the local authority, or to the persons making 
the application.” The facts in this case would not, he said, be disputed; 
but he might as well mention at once that Mr. Starling, who was the gas 
examiner who presented himself, on the day named in the summons, 
for the purpose of testing the gas, was objected to by the Gas Com- 
pany on the ground that he was not a “competent and impartial 

erson.” The 29th section of the 1871 Act provided that “ the 
ocal authority of any district within the limits of the Special 
Act, where the gas is not supplied by such local authority, may, 
after the passing of the Special Act, from time to time appoint, or 
aap | appoint and keep appointed, a competent and impartial person 
to be a gas examiner, to test the gas at the testing-place provided 
in conformity with the provisions of this Act; and such gasexaminer may 
there test the illuminating power and purity of the gas supplied by the 
undertas..., on any or everyday.” And then it gave the time when the 
examiner might attend. Under this section, Mr. Starling had been duly 
appointed by the Local Authority; and the learned Counsel contended that 
the question of the competency and impartiality of the proposed examiner 
to be —— by the Local Board was a question absolutely in their 
discretion. It was a question which might arise before the justices upon 
proceedings being taken; but it was one which could not arise on the 
present occasion. The West Kent Gas Company had, under the Act, no 
option in the matter. They were obliged to give facilities for the exami- 
nation of their gas; and it was not competent for them to object to the 
individual person who presented himself, provided such person was the 
duly appointed gas examiner. It must be presumed, in favour of the Local 
Board, that the person appointed by them was properly qualified and 
impartial. The Legislature had laid it down that the person appointed 
must be a competent and impartial person; and it must be assumed in 
every Court of Justice that the person appointed by the local authority 
was competent and impartial. Faceless the question of the competency 
or impartiality of Mr. Starling was not, and could not be raised on the 
present occasion. 

The Justices’ CLERK: By whom do you say the question might or 
should be raised ? 

Mr. Canpy : My contention would be this: Supposing Mr. Starling, instead 
of being refused access to the testing-place, had been admitted, and _sup- 
posing that all reasonable facilities had been given to him and his 
assistants, in conformity with the provisions of this section, it is provided 
by the Legislature that the Gas Company may be represented on such 
occasions by an independent person of their own, who is not to interfere 
with the testing. This section alone proves my argument. If the Company 
received a report from the independent person appointed by them to the 
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effect that the person appointed to test the gas by the other parties was 
not an independent or not an impartial person, or had made an unfair or 
unjust report, then it was open to the Company to resist any application 
made thereafter on the part of the Local Authority for a oli. Any 
proceeding of the kind might be met with the objection, “ No; we are in 
a position to prove that the individual whom you sent to our premises, 
and whom we allowed to test, turns out to be a person who was neither 
competent nor impartial ;” and assuming this to be proved before the 
justices, the proceedings would altogether fail. 

The CLERK: Then under what section could the matter be brought before 
the magistrates ? 

Mr. Canpy: Suppose a person whom I will assume was neither com- 
petent nor impartial had been allowed access to the premises, and had 
tested the gas and made a report to the local authority who employed him 
that the gas was not of proper illuminating quality, or, in other words, 
thai the gas company were not complying with their statute. I presume 
that, under some proceeding or other, the company would be amenable to 
penalties; and a summons could be taken out to enforce the supply of gas 
of proper illuminating peed for the future. When they were called upon 
in this way, that would be the proper time for them to say, “ This com- 

laint is founded on the report of a person who was not competent or 
impartial within the meaning of the Act.” I will refer your Worships to 
the Local Act—the West Kent Gas Act, 1867. Section'58 of the Act is 
this: “It shall be lawful for two justices, on the requisition in writing of 
five or more consumers of the gas of the Company, to appoint some com- 
petent person to proceed at all reasonable times, in the presence of the 
superintendent or other officer of the Company, to make experiment of 
the illuminating power and purity of the gas, by means of the experimental 
meter and other apparatus before mentioned ; and the Company and their 
officers shall afford all reasonable facilities and assistance for the making 
of such experiment; and if it shall be proved to the satisfaction of any 
two justices (not being Directors or shareholders of the Company) after 
hearing the parties, that the illuminating power and purity of the gas sup- 
plied by the Company did not, when so tested, equal the illuminating 
power and purity by the Act provided, or that the Company or their 
officers refused to afford such reasonable facilities, or hindered the making 
of such experiment, in any such case the Company shall forfeit such 
sum, not openy | £20, as the justices shall determine.” Then the next 
section says that the costs of the experiment shall be paid according to 
the event. Now, under the Gas-Works Clauses Act the inspection could 
be ordered by two justices on the requisition of any five consumers ; but 
the Company’s Act gives power to the Local Authority, independently of 
the justices, to have an inspection made. 

Mr. Riwuey: I dispute that. This is one of the questions in the case. 
I will admit, for the sake of saving time, that on the date in question a 
gentleman appointed by the Local Board presented himself at our premises, 
and was refused access to the experimental meter. I do not admit that he 
was competent or impartial. My contention will be that he had no right 
there at all. 

Mr. Canpy: There is a telegram from the Secretary of the Company to 
Mr. Starling, which is in these words: “We object to your testing gas 
at our Erith works, as stated to Local Board, on the ground of your not 
being an impartial person.” I should have thought, after this, that my 
friend would have withdrawn any question as to Mr. Starling’s com- 

etency. However, you have now before you my statement of the facts. 

he appointment is admitted; and if you are with me on the question of 
law, as to whether you are in a position on this occasion to go into the 
question of competency, I will call my witnesses. 

The CuamrMan : We will hear first the argument on the question of law 
—whether the Local Board are entitled to appoint a competent and 
impartial person without coming to the magistrates; but, first of all, Mr. 
Candy, the date of the Company’s Act is 1867; how, then, can the Act of 
1871 be incorporated with it ? 

Mr. Canpy: The sections I rely upon are these :—Section 1 of the Act 
of 1871 says: “The Gas-Works Clauses Act of 1847 and this Act shall be 
construed together as one Act, and the provisions of this Act shall be held 
to repeal and supersede such of the provisions of that Act as are incon- 
sistent with this Act.” ThenI go back to section 2 of the Company’s Act, 
which says : “ The Gas-Works Clauses Act, 1847, is, except where expressly 
varied by the Act, incorporated with and forms part of this Act.” My 
proposition is this: The Act of 1867 incorporated the whole of the 
applicable parts of the Act of 1847, except where the Special Act (in terms) 
enacted that the provisions of the General Act were not to apply; there- 
fore, in the absence of any express words in the Special Act pointing out 
that it was not the intention of the Legislature to incorporate the Act of 
1867, the two Acts of 1847 and 1867 are one. If this is so, then it follows 
naturally and logically that anything that is in the Act of 1867 which is 
inconsistent with the Act of 1871 is superseded. The point was raised in 
the case of The Commercial Gas Company v. Scott,* where Justice Lush, 
dealing with this section, said: “ Surely by that the Act of 1847 stands 
amended not only in the statute-book but in every Private Act in which 
it has been incorporated.” In other words, the Act of 1871, for the present 
purposes, is an Act of 1847; and being an Act of 1847, it has been by 
anticipation incorporated with the Act of 1867—the-two Acts are woven 
the one into the other. 

Mr. Rw ey, before replying to this argument, desired to say with 
emphasis that his clients did not at all object to their gas being tested, 
but it must be done in a proper and legal manner. He proceeded to again 
call the attention of the Bench to the sections read by Mr. Candy, and 
also to four sections in the Company’s Act specifying the Ghemianting ower, 
directing how sulphur in the gas was to be estimated, providing for the 
erection by the Company of a photometer to test the quality of the gas, 
andsoon. He contended that, in fact, the Special Act comprised in itself, 
in the most detailed way, all the requisite provisions for the exami- 
nation of the gas without reference at all to any other Acts. He did 
not deny that the General Act of 1871 repealed the Act of 1847, where the 
provisions of the latter were inconsistent with those of the former; but 
there was nothing at all in the 1847 Act about inspection or testing. The 
only basis on which his learned friend could argue the point was that the 
Acts of 1847 and 1871 repealed the Private Act of 1867, which was a con- 
tention too idle to waste time about. 

Mr. Canpy having replied, 

The CuarrMan said the Bench held that the Local Board ought to have 
proceeded under the provisions of the Special Act, and to have obtained 
an order of the justices for the testing of the gas; and they accordingly 
dismissed the summons, with costs. 

On the application of Mr. Canpy, their Worships consented to grant a 
case for the opinion of the Queen’s Bench Division. 


At the close of the case, the Solicitor for the Company said that he was 
Prepared to give every facility for the testing of the gas by any scientific 
gentleman, properly qualified, who might be named by the Bench. 

The Cuairman said this was a matter for the parties themselves. 





* See J ournat, Vol, XXV., p. 889. 





Miscellaneous Hebws. 


SOUTH METROPOLITAN GAS COMPANY. 


The Ordinary Half-Yearly General Meeting of this Company was held 
at the Bridge House Hotel, London Bridge, last Wednesday—Mr. J. Suanp 
in the chair. 

The SECRETARY r. Frank Bush) read the notice convening the 
meeting, and the following report and accounts (see pp. 383-4) were taken 
as read :— 

Annexed to this report are the accounts showing the working of the Company 
during the past half year. It will be seen that there is again a considerable dimi- 
nution in the receipts for ammoniacal liquor. But coals, owing to low freights, 
have cost less ; and there has been an improvement in the value of coke, 

For the first time since its formation, a charge (though not a large one) has been 
made upon the insurance fund. A cargo of coals was lost at sea, and the value of 
the cargo has been debited against this fund. 

Satisfactory progress continues to be made with the new works at East Greenwich, 
which are intended to be ready for the manufacture of gas by the winter of 1885-6. 

The eg enables the Directors to recommend the authorized dividend under 
the sliding scale—viz., 14 mg cent. per annum ; which, with the exception of a 
small sum of £62 10s., will be apportioned amongst the three classes of stock, as 
prescribed by the Scheme of Amalgamation, 1880. 

Tenders for £100,000 of 5 per cent. debenture stock were received in February 
last, and the whole amount was subscribed for; the average price yielding over 
£124 10s. per cent, 

The Scheme for the amalgamation of the Woolwich Consumers’ and Woolwich 
Equitable Gas Companies with this Company, which was approved by the pro- 
prietors on the 2nd of July last, was duly deposited with the Board of Trade. No 
serious opposition has been offered to it; and the sanction of that Department to 
the amalgamation may shortly be expected. 


The Cuarmman: I have now to move, as usual—‘ That the report and 
accounts now presented be received and adopted, and the report entered 
on the minutes.” I may say that the most important matter that has 
taken place in the past half year has been the reduction in the price of 
our gas from 2s. 10d. to 2s. 8d. per 1000 cubic feet, with, as we recommend 
you to adopt now, an increased dividend amounting to 124 per cent. alto- 
gether. This was announced at the last half-yearly meeting in February ; 
and at the same time we assured you that we quite expected to be able not 
only to make up the large amount which the shareholders would concede 
in the way of the reduction of price, but also to give you the dividend to 
which you would thus be entitled—this being about one-fourth of what the 
consumers would receive. I am happy to tell you that the accounts now 
before you show that we were fully justified in this expectation. I cer- 
tainly think that, the sliding scale having been introduced to ensure 

ter economy in the manufacture and distribution of gas, it is quite 
right, when the consumers are considered in the reduction of price, the 
shareholders should also be considered, and should have their quota of the 
benefit. The report alludes to satisfactory aye continuing to be made 
with the new works at East Greenwich. may state that the works at 
 aaromeags in hand are a river wall, a jetty for discharging coals, a retort- 
ouse, a house for steam-engine and machinery, a gasholder tank, and 
4 miles of 48-inch mains to connect these works with the Old Kent Road. 
As to the river wall, we have experimented upon two systems of making 
it, and have arrived at the one we consider the most durable and the best ; 
this being an arrangement of concrete blocks supported by piles. The 
jetty is also well in hand, and is being made of hollow cast-iron cylinders. 
‘As to the retort-house, the brickwork is nearly all completed, and the roof 
is being put on. The foundations of the retort-house have been laid with 
concrete. With regard to the house for the steam-engine and other 
machinery, we are putting in the foundations ourselves. A great deal of 
the work done at East Greenwich is not visible to the eye, as a large 
part of it will be covered up. As to the gasholder, the tank is being pro- 
ceeded with. The contractors have had a great deal of difficulty with the 
water, and have had to employ a large amount of pumping power; but 
they are getting over this now. With respect to the 4 miles of mains, 
we have experienced some difficulty, owing to the position of the sewers. 
They are not laid to the proper depth, but near the surface, and we have 
had to go underneath the sewers. We have now 1400 yards of these mains 
laid in Marsh and Blackwall Lanes, and 400 in Creek Road, Deptford. 
The report refers to the tenders for £100,000 of 5 per cent. debenture stock. 
They were received in February last, and the whole amount was subscri bed 
for; the average price being £124 10s. per cent. In the capital account 
(No. 3) you find credit is given for £50,000 of this; and also for premium 
capital amounting to £24,558. But the remaining £50,000 will be received 
on the 8rd of next month. It was made payable, for convenience, in two 
amounts; and you may suppose, from the works going on, that we shall 
want more capital next year. The Scheme for the amalgamation of the 
Woolwich Consumers’ and the Woolwich Equitable Gas Companies, which 
you sanctioned here a short time ago, was referred to the Board of Trade, 
who sent copies to the Metropolitan Board of Works and the local autho- 
rities. The Metropolitan Board of Works (in the interest, as they considered, 


- of the consumers) have suggested several slight alterations. We have gone 


into these with the Board of Trade, and have arranged the matter. The 
Woolwich Local Board had a meeting, and thought they might buy up 
the two undertakings themselves; but this was not carried through. The 
amalgamation is, therefore, in train for being sanctioned; and I have no 
doubt it will be sanctioned before another month or two. Referring to 
the accounts, in the capital account (No. 3) the expenditure on new build- 
ings and machinery in extension of works amounts to £2174 for the half 
year, as against £13,352. (The comparisons I make are all with the cor- 
responding period of last year.) The purchase of new land and incidentals 
come to £54,823—about the same as the previous time. On new and addi- 
tional mains and services £5300 was spent, against £7900 ; and on new and 
additional meters and stoves £2932, against £2449. There is an item there 
of a credit by sale of surplus land. This was principally on account of a 

asholder station belonging to the Phonix Company at the foot of Black- 
fare Road, and as we paid a rent of £400a year to the City for it, we were 
very glad to dispose of it to the School Board at a premium, and to get rid 
of the rent of £400a year. As to the revenue account (No. 4), the amount 
expended on coals was £138,400, against £140,041. The increased quantity 
carbonized has been 8000 tons; but, notwithstanding this, the total amount 

aid for coals has been reduced by £1600. The purification is somewhat 
aay I may say that all these items are very much in accordance with the 
increased carbonization which has taken place. The management is 
very much the same; but, under this head, general charges have been 
reduced from £2657 to £1429. There is nothing else on this side to call 
your attention to. On the other side, the amount received from the sale 
of gas was £282,653, against £282,710. This was at the price of 2s. 8d. ; 
the price at the corresponding period last year being 2s. 1 The increase 
in the sale of gas has been such that we have received the same amount as 
in the corresponding period, less £66. As to the residuals, there is a con- 
siderable increase on the whole amount— £6508. Ammoniacal liquor shows 
a reduction; the amount received having been £18,767, against £24,802. 
But this was on account of the continued low price obtained for ammoniacal 
liquor. Comparing it with the preceding half-year, ending at Christmas, 
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there is an increase of £2300, although there is a decrease compared with 
the corresponding period of last year. The outcome of the whole of this 
is that there is £125,996 to be carried to net revenue account, against 
£127,076 last year; this being slightly less. On looking at the next account 
(No. 5), you will see that the additional interest payable on bonds and on 
debenture stock, together, is £805; and that, in addition to this, we require 
sufficient to pay the increased dividend we are now giving you. Asagainst 
this, however, there was an item of £10,000 in the corresponding half year, 
for commutations consequent on the amalgamations, which we have not 
to pay this year. There will, therefore, be enough to meet all these 
demands, and to carry forward £700 more than we brought forward. The 
reserve fund has been increased merely by the interest for the half year, 
which amounts to a considerable sum—£3961; and we think this is quite 
enough, without adding anything to it. It is difficult to measure the pro- 
portion which a reserve fund of a gas company should bear to its capital, 
&c.; but in the case of an adjoining company the test taken is that they 
have enough in the reserve fund and floating balances to pay nearly a 
year’s dividend. Taking this as a test, we have sufficient to pay a little 
more than one year’s dividend—that is, out of our reserve fund and floating 
balances. The renewal fund has increased by the interest; and the 
insurance fund has also been similarly increased, but has been reduced by 
a cargo of coals lost at sea. This is the first time we have had to trench 
on this fund. Coming to the statement of coals, we have carbonized more 
coal by 8047 tons than in the corresponding half of last year; but the 
money payment, as I have said, has been £1641 less. The price per ton of 
coal was 12s. 5d. and nearly a halfpenny, against nearly 13s. 1d.; and the 
net cost of the coal, after deducting residuals, was 2s. 10d., against 3s. 8d. 
There is in the case of all the residuals an increase about commensurate 
with the extra coal carbonized. As regards the statement of gas sold, 
the increase is about 67 per cent. for the half year; but we cannot take 
one half year by itself. The increase for the December half was only 3 per 
cent. ; so that the two half years taken together give an increase of 9°7 per 
cent., and therefore the average increase of the two periods was nearly 
5 percent. Unaccounted-for gas was made the subject of a little comment 
atour last meeting. This was 8-42 per cent. in the corresponding half year ; 
and this time it is only 1°73 per cent. Putting the two together, we get 10°15 
per cent., or an average of about 5 per cent., which is the usual thing. These 
comparisons have all been made with half years close together; but I think 
it is sometimes well to look a little back or forward, and make comparisons 
beyond the twelve months. For this purpose I have gone back to 1879. 
In the first half of that year all three Companies—the Phoenix, the Surrey 
Consumers’, and the South Metropolitan—now forming the South Metro- 
politan Company, were working independently of each other. The Surrey 
Consumers’ Company was amalgamated in July of that year, and the 
Pheenix in January of the following year; so there was no time to have 
any economies gone into that year. It, therefore, stands out as a year in 
which the three Companies were at work. I find the coal carbonized (which 
is the basis of all these calculations) amounted in 1879 to 364,742 tons, while 
last year the quantity was 441,681 tons—an increase of 20 per cent. in four 
years. The total capital—of course, capital is required to buy coals, erect 
works, and purchase land—in 1879 was £2,034,688, and in 1883, £2,211,510; 
being an increase of only 8 per cent., though the coal carbonized had 
increased by 20 percent. Taking the capital per ton of coal carbonized 
in 1879, it was £5 11s. 7d., and in 1883 it was £5 0s. 2d.; being a decrease of 
10 percent. The cash paid for coals was £256,376 in 1879, against £283,595 
last year; or 10 per cent. more, though the quantity of coal had increased 
by 20 percent. The coal cost in the former period 14s. 04d. per ton, and 
in the latter period 12s. 10d.—a reduction of 1s. 24d. The net cost of the 
coals, deducting residuals, was 5s. 2d. per ton in 1879, and 3s. 4d. per ton 
in 1883—a reduction of 1s. 9d; and I may say that the reduction for the 
past half year was still more favourable, as the net cost was 2s. 10d. a 
ton; being a decrease of 2s. 4d. a ton as compared with 1879. As to the cost 
of manufacture, in 1879 it was £146,590, while in 1883 it was £149,315; being 
only £2725, or under 2 per cent. more, although, as I have said, the quantity 
of coal carbonized had increased in the same period by 20 per cent. The 
cost of the distribution was £29,068, against only £25,233 in 1883; being 
an absolute decrease of £3835. Per ton of coal, the distribution works 
out at 1s. 7d. in 1879, and nearly 1s. 2d. in 1883; there being a decrease of 
nearly 54d. The total working expenses per ton came to 12s. 3d. in 1879, 
and 10s. 5d. in 1883; being a decrease of 1s. 10d. The item of “ Directors” 
is not a large one; but still it isan item. In 1879 there were three Boards, 
and there is only one now. The amount paid for Directors and Auditors 
in 1879 was £7057, whereas in 1883 it was £4336. Reckoned at per ton of 
coal used, this item is now just one-half of what it was in 187 4d. in 
1879, and 23d. now. The salaries amounted in 1879 to £5672, and in 1883 
to £3592; being a reduction of £2080. There were three sets of officers, 
however, in 1879. This amount includes the Secretary’s salary; the 
Engineer’s salary being included in the manufacturing expenses. These 
items are not likely to be decreased, but rather increased. Our two prin- 
cipal officers, Mr. Frank Livesey and Mr. Frank Bush, are both young 
men, and increase in usefulness every year; and their salaries may be 
increased. I may take this opportunity of saying that the Directors are 
perfectly satisfied with the work done by these gentlemen in the half year ; 
and also with the services of the officials at the stations. We could not, in 
fact, have better officers. Continuing these comparisons, the price of gas per 
1000 cubic feet in 1879 averaged about 3s. 2d. in the three Companies; 
but in 1883 it was 2s. 10d. Ifthe price had not been reduced, the consumers 
* would have had to pay £72,000 more for their gas; and, taking into con- 
sideration the present rate, they would have had to pay £110,000 more had 
it not been forthe reductions. The dividend paid has alsoincreased. The 
average dividend paid by the three Companies in 1879 was 8°8 per cent., 
and last year was 114 per cent. The illuminating power of the gas has also 
been increased by 2 candles. I think you must admit that this is a very 
satisfactory state of affairs; and there is no reason for supposing that you 
will be short of your dividend for some time to come. I see no immediate 
hes ect of a reduction in the price of the gas; but I consider that your 

ividend is assured, as the increase in the consumption will yield more 
than will be required to pay the bond interest. The increase of business 
from the Woolwich amalgamations will be about 5 per cent. ; and there will 
be two Boards and sets of officers dispensed with. In time this will come 
to our benefit. 

Mr. R. O. Wuite having seconded the motion, 

Mr. Granam inquired whether there was any chance of the Company 
absorbing the Wandsworth Company. 

The Cuarrman: We must leave it to you to bring the other Company in. 

Mr. Granao stated that the consumers were paying 3s. 2d. per 1000 cubic 
feet for gas. 

The Deputy-Cuarrman (Mr. George Livesey): A very low price, too, for 
the district. 

The CuatkMan: The Deputy-Chairman says that 8s. 2d. is not at all 
amiss. I pay 3s. 4d. at Kingston. Woolwich is quite a town, and adjoins 
us; and, as we said at our last meeting, the union was principally on 
account of our being able to supply the place from East Greenwich. 
Wandsworth, however, would be a long way from us. 

The Deruty-Cuamman; Mr, Chairman and Gentlemen—It is my duty 





and pleasure to move—“ That a dividend at the rate of 124 per cent. per 
annum be now declared, and that such dividend, with the exception of 
the sum of £62 10s., be appropriated among the three classes of stock, ag 
rescribed by the Scheme of Amalgamation of 1880; and that the warrants 
~ sent to the registered addresses of the proprietors by post.” I do not 
wish to take up much of your time on this occasion; but I should like for 
two or three minutes to say a few words as to this 124 per cent. dividend, 
I think, we have well earned it. I reiterate the remark of the Chairman, 
that while we get an additional dividend the public get a much greater 
advantage in a reduced price. The reduction of 2d. per 1000 cubic feet in 
the half year is £17,000—that is, the public pay us £17,000 less than they 
would have done if the price of 2s. 10d. had been charged; whereas the 
additional dividend we receive is only £4705. As the Chairman said, it is 
about the proportion of one to four—the public get £4, and we (the share. 
holders) get £1. This was always put forward as the great argument in 
favour of the sliding scale—that the gas companies would have a direct 
interest in reducing the price. Ican remember the old system. Under the 
old system we certainly had very considerable advantages. In the first place, 
though our dividends were limited to 10 per cent., or in some cases to 7 per 
cent. (ours were all 10 per cent.) though limited to this rate, the 10 per cent, 
was absolutely secure—as safe as Consols. And it was safe in this way: 
We had a high maximum price for our gas. The maximum price allowed 
under the Act of 1860 was 5s. 6d. per 1000 cubic feet. We might go up to 
4s. 6d. without asking any one’s leave ; and if we could show that it was 
necessary to go to 5s. 6d., we could, by application to the Home Secretary, 
get permission to charge this. By the Acts of 1868 and 1869 there was an 
alteration. By those Acts the 4s. 6d. and 5s. 6d. limits were abolished, 
and 38s. 9d. was fixed as the price for gas, with this proviso—that, if a 
company showed that they could not pay their dividend at the price of 
8s. 9d., the Board of Trade would appoint Commissioners to revise the 
price. In 1873 and 1874, Commissioners were appointed ; and in the case 
of one Company the price was raised from 3s. 9d. to 4s. 8d., and in another 
case to 5s. The Commissioners sanctioned these increases to secure the 
full dividend to the shareholders. This is a thing we have surrendered, 
In taking the sliding scale, we surrendered this absolute security for our 
dividend, and also the allotment of new capital to the shareholders, where- 
by any new capital that might be required was allotted pro ratd at par to 
the shareholders, and they put the premium into their pockets. These 
are the two principal points in which we suffered—in giving up the old 
maximum prices and in surrendering the right to distribute additional 
capital among ourselves. The old system had also the effect of an 
encouragement to extravagance. Gas shareholders were naturally anxious 
to have as much capital invested as possible, if they could get it at par; 
and consequently at meetings of gas companies the directors were con- 
tinually being goaded to increase the capital, and spend it in some way or 
other. This was a direct incentive to extravagance, and consequently to 
keeping up the price of the gas. In 1875 an alteration was made ; instead of 
@ maximum price giving absolute security for our dividend, we have an 
initial price. Our initial price is 3s. 6d. per 1000 cubic feet, and a severe 
anlty is imposed on us if we raise our price. Suppose we sell our gas at 
s. 6d. per 1000 cubic feet (if we raise the price by 1d.), there is a reduction 
of 5s. in our dividend. The sliding scale, therefore, imposes a penalty on 
us if we raise the price. We now pay 124 percent. If we put up the 
rice by 1d., the penalty would be equal to £4700 taken out of the share- 
condone pockets. erein do the public greatly benefit. When once the 
rice is reduced, the sliding scale so to speak holds it down, and prevents 
it from rising, because directors would be most anxious to avoid an 
increase, as an increase entails what is equal to a heavy fine on the share- 
holders. They, therefore, use every means in their power to avoid an 
an increase. Another matter that came into force by the new system was 
the auction clauses. I think the auction clauses applied to gas capital 
are fair; but they deprive us of the issue of capital at par, though they 
bring into our coffers certain capital for which we do not pay any interest. 
In the accounts before you there is £97,000 of premium capital bearing no 
interest at all. This is the premium which has been derived from the sale 
of stock by auction. It isa benefit to us, as it is also to the consumer. 
Had we not these auction clauses, this capital would have had to be raised 
at the ordinary rates, and'interest paid on it. Raising the capital in this 
way helps us to increase the dividend on our original capital. Having this 
capital fixed for some time to come at £1,882,000, we are raising all we 
require at an average rate of interest of 4 per cent. ; and on this capital we 
derive just as much profit as—probably rather more than on the original 
capital. This profit enables us to reduce the price and increase the dividend. 
The sliding scale offers a great encouragement to economy, and a great in- 
ducement to reduce the price. I can —— confidently on this point, and 
can tell you that we are now, and have been ever since the sliding scale was 
introduced, very careful in spending our capital, and most anxious to raise 
it at the lowest possible rate. To show you the effect of this sliding-scale 
arrangement, I can show that our profit has not increased at anything like 
the same rate as our business. The Chairman, in the course of his inte- 
resting remarks, took the whole of 1879 in comparison with 1883; and 
therefore there will be some difference in the figures he gave you and those 
I will give you. I take the first half of 1879, and compare it with the first 
half of 1884. I find the business has increased by 28 per cent.; but the 
profit earned by the Company has risen by only 14 per cent. The profit 
in the first half of 1879 was £110,000 and some odd hundreds, and the 
profit in the first half of this year is £125,000 and some odd hundreds; 
showing that instead of increasing our profit in the same ratio as the 
business, it has only increased by half the rate of the business, I must 
do the public this justice: I have never heard a single complaint raised 
by the public against our dividends. It was said at one time, “If you pay 
these large dividends you will have an outcry raised against you.” Instea' 
of this being the case, the public, as far as I know, say, “‘ You[give us the 

s at this low price, and we are contented if you pay a larger dividend, so 
ong as it acts as an inducement to reduce the price.” 

Mr. J. Mews seconded the motion, and it was carried unanimously. 

Mr. H. E. Jones then moved a vote of thanks to the Directors and 
officers of the Company; observing that to supply gas at 2s. 8d. per 
1000 cubic feet was a new and a very grand thing for the great commercial 
centres supplied by the Company, and a most important matter for the 
consumers. A charge of 2s. 8d. and a dividend of 124 per cent., however, 
had not been arrived at without considerable care on the part of the 
officers, aided by their very competent Board of Directors. He was 4 
Director and an officer himself; and he hoped the officers of the Company 
were well taken care of. With the amalgamations which had been carried 
out, they had seen officers retiring in the prime of life, and going away 
with very large bonuses; but those who remained had a much more 
difficult task now, with the sliding scale, than in former days with 4 
charge of 4s. 6d. and a dividend of 10 per cent. 

Mr. FRranKLIN seconded the motion, which was carried unanimously. 

The CHarrman having acknowledged the compliment on behalf of the 
Directors, : ‘al 

The Cuter EnoIneER (Mr. F. Livesey), in reply, testified to the cordia 
assistance he had received from the engineering staff. . 

The Secretary having also replied, the proceedings terminated. 
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THE ACCOUNTS OF THE SOUTH METROPOLITAN GAS COMPANY FOR THE HALF YEAR ENDED JUNE 30, 1884. 
No. 1—STATEMENT OF CAPITAL (STOCK) on June 80, 1884. 





Acts of Parliament authorizing the Raising Standar 


of Capital. 





the Standard Price being 
6d. 








d Dividend ; 


iS. 


Paid up. 


Amount not paid up. Total Amount Authorized. 








South Metropolitan Acts, 1842 and 1869. . 
surrey Consumers’ Acts, 1854and 1868 . . 
phoenix Acts, 1824and1864..... . 
-“—" Metropolitan Act, | ete 

do. a a . 
do. ce & * eu e 





QAP 


Do. 











10 per cent, 


£500,000 
250,000 
1,082,000 
18,000 
82,000 


ooocoo 
ocooco 














£1,882,000 


o 


s £500,000 0 0 

. 250,000 0 0 

ee 1,082,000 0 0 

es 18,000 0 0 
£200,000 0 0 282,000 0 0 
600,000 0 0 600,000 0 0 
£800,000 0 0 £2,682,000 0 0 























Acts of Parliament 
authorizing Loan Capital. 





| Description of Loan. 


Rate per Cent. of 


Interest. 


wo, 2. STATEMENT OF LOAN CAPITAL on June 380, 1804. 








Amount Borrowed. 





Remaining 


to be Borrowed. Amount Authorized. 





South Me . Acts, Consoli-| | 
aa 










| 

By the South Metropolitan Gas Act, 1882, the 
| Company is empowered to borrow, by the creation 
and issue of debenture stock, to an aggregate 
nominal amount not exceeding one-third part of 
the total capital received from the issue or sale of 
ordinary: shares or stock. This is estimated to 
amount to a sum approaching £1,000,000. 





dated in 1882 Debenture stock. | Not exceeding 5 per 255,200 0 
Surrey Consumers’ Acts, "1854 & 1863.| | Bonds, } cent. _— ' 60,649 0 9 
| | 
| £305,840 0 0 


As authorized. As authorized. 








No. 8.—CAPITAL ACCOUNT. 





| 
£ 
To Expenditure to Dec. 81, 1883 . . | ae 
Expenditure during half year to June 30, 1884, v iz. — 
New buildings and machinery in extension of| 
works . ee 
Purchase of new land and incidentals . ° 
New and additional mains and services . 
New and additional meters and stoves. . . 







.| 2,174 18 11 
‘| 5489318 4 
‘| 5/323 10 10 
‘| 2/982 0 9 


65,254 810 
1,682 10 0 











Cr.—By sale ofsurpluslands . . . +. + « « 






Totalexpenditure . . + » « « « 






Balance .. + + «© « « 





















£ s. d. 
2,111,274 18 2 


63,571 13 10 
2,174,846 12 


110,321 17 
2,285,168 9 


g | 


Cr. 





















— . | Certified to | Received since Total to 
Description of Capital. Dec, 31, 1888. that Date. June 30, 1884. 
8. d. £ «8 da. £ 8. ad, 
ByAstock. .... , 500,000 0 0 = 500,000 0 0 
Bstock. . . + « « « «| 1,850,000 0 0 ee | 1,850,000 0 0 
Cstock. . 82, 00 ee 82,000 0 0 
Debenture stock, 5 per cent. 205,200 0 0 50,000 0 0)! 255,200 0 0 
Bom@s . + + « . se * 61,540 0 0 - 50,640 0 0 
| 
50,000 0 0| 

Less bonds paidoff. . .. «| oe | 9909 0 0 oe 
: 2,188,740 0 0 49,100 0 O | 2,187,840 0 0 
Premium capital. . . « » 72,769 14 3 24,558 15 6 97,328 9 9 





| 2,911,509 14 3408 15 6 |} ———_______ 
2,285,168 9 9 


a 





No. 4—REVENUE ACCOUNT. 











To Manufacture of gas— 
Coals, including dues, carriage, -rraraineal and 
9). 








trimming. (See Account No £188,400 17 8 
Purification, including £3326 12s, lid. “for 

labour. . - 6184 9 0 
Salaries ‘of Engineer, ‘Superintendent, and 

Officers at works . .*. ee 6 * 4,282 10 1 
Wages (carbonizing) . 80,881 8 5 


Repairs and maintenance of works and plant, 
materials, and labour, less £398 0s. 10d. 
received for old materials . .. . . «+ 987,71810 0 

Distribution of gas— 

Repair, maintenance, and renewal of mains 
and service-pipes, including labour 

Salaries and wages of Officers (including 
Rental Clerks). . 

Repairing and renewals of meters and stoves. 


_ 


£10,734 7 


4,381 16 
4,938 19 


on 








Lighting and repairing public lamps. 
Rents, rates, and taxes— 


Rents payable. . « «© «© © © # # «# £1,007 9 8 
Ratesandtaxes . . + »« « «© © « « « 13,1810 8 
Management— 

Directors’ allowance. . 2,055 11 1 
Salaries of Secretary, Accountant, and Clerks 1,896 7 9 
Collectors’ commission . . ° 55 300 19 7 
Stationery and printing. . . .« + « « + 1,188 5 9 
General charges . . ». «© «© © © «© # »@ 1,429 2 8 

11210 0 


Company’s Auditors. .« .« «+ «+ «+ « « « 


Lawcharges ". . + «© © © © © © © © © © 8 
Bad debts. . 

Pensions and w: orkmen’s superannuation and sick fund 
Gas Referees and Official Auditor. . . « + «+ « » 







Total expenditure . ’ 
Balance carried to net revenue account (No. 5) en ae 


£217,417 10 


£272,828 19 9 


£398,325 


! 
13,192 19 11 | 


11,982 16 10 | 
63118 0 | 
1,881 14 8 | 
1891 4 5 | 
199 0 0 | 


125,996 4 10 


By Sale of gas— 





Common gas (per meter)— 


At 2s. 8d. per 1000 cubic feet 


Public lighting 
Statement No. 


Residual products— 
Coke, less £85 
Breeze, less £967 


Tar, less £96 8s. 4d 


labour, &c. . 


Rents receivable 


. . £256,970 19 
and under contracts (see 


Il). « 6 os 25,682 11 8 





£282,658 11 2 
Rental of metersand stoves . . «+ + © © © © © #© #@ 6,247 8 4 
51 16s. 9d. for labour,&e. . . £64,466 8 9 
6s. 4d. for labour, &c. ° 968 18 10 
22,754 18 6 
Ammoniacal liquor, less £287 1 19s. lid. ‘for 
° 8 © ° 18,767 16 0 
————— 106,957 17 1 
° 2,425 9 0 
. . . . 41 40 


Transferfees . . 


£398,825 4 7 
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No. 5.—PROFIT AND LOSS (Net Revenve) ACCOUNT. 














Interest on te gpeard loan : 
and deposits . . . £47218 1) Less dividen 
Interest on bonds. . - 1,23912 6; on ordinary 
” debenture stock A 834 12 6 capitalfor 
Balance applicable to divi- | the half year 
dend on the ordinary stock 188,180 710| ended Dec. 
> £112 670 0 0 
Less amount 


carried to the 
reserve fund 
for the year 
1 ° 


> = 
——_———_ 


count (No. 4) 
| Interest on bankers’ bal- 
ances. . + « 6 « « 


| Amount from revenue ac- 


£145,727 5 11! 














| Balance from last account.£182,508 18 6 


0 
113,170 0 0 


£145,727 


19,338 18 6 
125,996 4 10 
892 7 


9 


“= 





. 


ll 


v 





Totalreceipts. . «© «+ + «© © © © # # & 





No. 6.—RESERVE FUND 








Balance on June 30, 1884. 


Balance on Dec. 81, 1883 £207,227 10 11 
Amount brought from net 

revenue account. . 500 
Interest on amount inv ested 8,961 u 10 


£211 11,689 _ 2 _9 


£211,689 2 9 


£211,689 2 9 











“No. 7.—RENEWAL 


FUND (LEASEHOLD). 





Balance on June 30, 1884 


Balance on Dec. 31, 1883 
Interest on amount invested 
Invested in South Metn, ~~ ) 

benture stock £4,828 3 ————- 
To be invested. 41 9 7 £4,869 138 2 


. £4,869 18 2 . £4,776 18 ; 


93 15 


9 


£4,869 13 


No. 8.—1 INSURAN CE FUND. 











Cargo of coals lost at sea . 
Balance on June 30, 1884 . 


. £83,164 15 9 


Balance on Dec. 81, 1883 
62515 8 


Interest on amount invested 
£33,690 11 0 


£408 18 6 
83,286 12 6 
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No. 9.—STATEMENT OF COALS. 


No. 10.—STATEMENT OF RESIDUAL PRODUCTS. 





a | 
Pen mm | In Store, 
the Hait | June30, 
Year. 1884. 


|Carbonized 
during 

the Half 
Year. 


Received 
In Store, during 


aaa the Half | 


| 
Description of Coal. | 


| Year. 


———. 


Made dur-| Used in 
In Store, ing Half | the Half 
mae. 31, Year(esti-| Year(esti- 

883. mated). | mated). 


Sold in 
the Half 
Year. 


In Store, 
June 30, 
1884, 





Tons. 
16,374 
1,560 


Tons. Tons. 
219,560 147 
2,671 -— 


Tons. 
192,093 
1,608 


Tons. 
43,988 
2,623 


Newcastle coal . 
Cannel coal , 


a 
95,294 
1,453 
120,178 


2,208,707 
82,636 
2,207,987 


184,129 


2,765,868 | 645,996 
8,733 e 
149,022 


3 2,944 
2,185,579 | 6,486 


Coke—cwt.*. . « «© «© « 
Breeze—yards. . «+. «+ » 
Tar—gallons 














46,611 | 193,701 | 222,931 147 17,984 








5,622 69,487] — 71,985 | 3.174 

















m 1 liquor—butts of} 
108 gallons, 8-oz. strength. 





*1 cwt. of coke about equals 1 sack of 4 bushels, under Weights and Measures Act, 1878. 











No. 11—STATEMENT OF GAS MADE, SOLD, Evc. 





QuantTiTy Soup. 
Quantity made, 





Description of Gas. | partly measured 


in Gasholders. | Public Lights 


(estimated). 


Private Lights 
(per Meter) 


Total Quantity 
Sold. 


Number of 


Total Quantity oun 
ic Lamps, 


accounted for. 


Quantity not 


Quantity used on 
ate accounted for. 


Works, 
(partly estimated) 





Thousands. 
174,965 


Thousands, 
1,935,405 


Thousands. 
2,170,014 











Common ... + 


Thousands. 
2,110,870 22,084 2,132,454 87,560 


Thousands. Thousands. Thousands. 











No. 12.—BALANCE-SHEET. 





To Capital— 

For balance, per account,No.8 . . . =. + « © « 0 hl Ri 17 
Reserve fund—per account, No.6. . .« .« « «+ + « « 211,689 2 
Renewal fund—per account, No.7. . . «© « « « « 4,869 13 
Insurance fund—per account, No.8 . . .« »« « »« 83,286 12 
Net revenue account— 

For balance, per account, No.5 . « + « « «© « « « « 188,180 710 
Debenture and bond interest, for amount due to June 80,1884 . 7,074 5 0 
Sundry tradesmen, for amount due for coals, stores, and sundries 19,215 12 11 
Deposits by consumers .. . ° oo eo «oe « Oe 1 8 
Dividend account (outstanding) 1,710 7 2 


£558,195 0 1 


By Cash at Bankers .. is + «+ £136,560 8 4 
Amount invested— 
Reserve fund . . £211,689 2 9 
Renewal fund . ° 4,828 8 7 
Insurancefund . . 83,286 12 6 
—— 249,803 18 10 
Cash in hand for sundry payments ° + ee 870 0 0 
Stores in hand— 
CMe ss e+ 6 « © © 8 £12,713 9 4 
Coke and breeze . . =. + 8,273 8 10 
Tar and ammoniacal liquor 2,122 14 10 
Sundry stores . 26,526 15 9 
—— 44,636 8 9 
Accounts due to the Company— 
Gas meter and stove rental, quarter ending 
JaneS), 1004. . « » + © © « « o 0 MUR 16 C6 
Arrears outstanding. . . ». «+ «© «© « « 1,848 12 7 


Coke and other residual products 
| eer ee ae ae ee ee ee 


£553,195 








BARNET DISTRICT GAS AND WATER COMPANY. 

The Ordinary Half-Yearly General Meeting of this Company was held 
last Friday, at the Guildhall Tavern, Gresham Street—Mr. J. F. Bontems 
in the chair. 

The Secretary (Mr. Alfred Lass, F.C.A.) having read the notice con- 
vening the meeting, the report of the Directors was taken as read. It 
stated that the balance of the profit and loss (net revenue) account amounted 
to £7958 19s. 8d., out of which the Directors recommended the declaration 
of a dividend, less income-tax, for the half year ended the 30th of June 
last, at the rate of £7 per cent. per annum on the “A” and “C” stocks, 
£6 per cent. per annum on the “B” stock, and £4 18s. per cent. per 
annum upon the “D” capital (water). The report further stated that, in 
accordance with section 72 of the Barnet District Gas and Water Act, 
1883, the price of gas within the district of the East Barnet Valley Local 
Board had been reduced, as from the lst of January last, to 4s. 9d. per 
1000 cubic feet. 

The CuarrMan, in moving the adoption of the report, observed that there 
was very little for him to say. The working of the Company was fully set 
out in the report and accounts, and doubtless the shareholders would take 
the opportunity of studying them at home. He had no doubt that the 
result of the working of the half year would be entirely satisfactory. He 
was happy to say that the Directors were in a position to pay the same 
dividend as they did last half year; and they would be able, after paying 
it, to carry forward a larger balance. In the report it was mentioned that 
the price of gas within the district of the East Barnet Valley Local Board 
was, as from the lst of January last, reduced to 4s. 9d. per 1000 cubic 
feet. He might say that this was done all over the district—not only in the 
district of the East Barnet Valley Local Board, but all over the Com- 
pany’s district, except in the town of High Barnet, where the price was 
already, under the Act, 4s. 6d. The price had therefore been reduced 
to 4s. 9d. per 1000 feet in all the outlying parts of their district ; and 
on the Ist of January next it would be reduced to 4s. 6d. in these 
parts; making the price uniform all over their district in and out of the 
town. Some of the proprietors and some of the Company’s customers 
might expect reference to be made on this occasion to the principle of the 
future charge by the Company for water. He was not able to give them 
any definite statement on this point; but it was now, and had been for 
some time past, under the serious consideration of the Directors. In fact, 
they had taken Counsel’s opinion upon it, and were now considering the 
same; but he might say, on behalf of the Board—and he was sure the 
shareholders would approve of this—that they were desirous of meeting 
their customers in the fairest possible manner. They had hoped that the 
Bill which Mr, Torrens had introduced for the settlement of the question 
would have afforded them some guide. He did not know whether the Bill 
would have — to more than the Metropolis; but still, if it had been 
passed, it would have been a guide for them. Like other legislation, how- 
ever, it had been suspended. He might say that the Company’s Act of 
Parliament was different from that of the Acts of Parliament of the Metro- 
_— Companies, and therefore they would not be absolutely bound to 

o what the a egy Companies would or might be obliged to do 
under their Acts; but the feeling of the Directors was that whatever 
decision was arrived at, if it seemed reasonable and just, it would be their 
policy to adopt it. In giving satisfaction to their customers, he was sure 
that they would increase the prosperity of the Company, and so act for the 
interest of the shareholders. 

Mr. C. Horsey, C.E., in seconding the motion, said that although there 
had been a great drought all over England, and many wells had failed, 
their own had not been touched in the slightest degree. They had plenty 
of water, and when they ceased ag at night it rose to the same 
level in the morning. They had the same quantity of water every 
morning, and they had also a great many hours in which they could 

ump, as well as having duplicate machinery. Their district was gradually 
increasing, and as they had plenty of pipes and mains the supply would 
develop; and it seemed as if they would have better results from the 
water than from the gas supply. The gas consumption did not increase 
80 fast as they could wish ; still it was improving. The works were all in 
perfect order. 








Mr. PiumMER drew attention to the large increase in the arrears. It 
the previous half year they were, he said, rather less than 10 per cent. of 
the gross rental; but last half year they had increased to about 30 per cent. 

The Cuarrman stated that the question of the arrears was one in which 
the Directors took great interest. The collectors, however, were alive to 
their work. For a long period times had been bad for tradespeople, and 

ersons of small means; and this state of things caused a great deal of 
Tasco as to the time at which money was paid. This accounted for 
part of the arrears. There were other reasons, however, which it was 
not necessary he should mention. The Directors did not believe that any 
considerable sum of money had been lost; and they thought the arrears 
would be collected in the current half year. 

Mr. WAKEFIELD said that on former occasions he had had some fault to 
find; but there was nothing to complain of at the present meeting. If 
the gentleman who had drawn attention to the matter of arrears knew 
as much about parish affairs as he (Mr. Wakefield) did, he would know 
that they had had to be excessively cruel sometimes. He was sure that 
every gas company was suffering in the same way. He was very glad that 
as they reduced the price of their gas the dividend seemed to increase; 
and the reduction ~— to be carried as far as possible, as long as it 
brought them profit. It was the same with the water. He thought they 
would be unjust and ungraceful if they did not congratulate the Directors 
and themselves on the excessively liberal supply of water every one had 
obtained in the present very trying weather. Everything in connection 
with the Company seemed in a most satisfactory position: and the only 
thing they had to regret was what they could not avoid—viz., the very 
circumscribed way in which they had been dealt with in the district. All 
the district, however, seemed to be increasing. 

The Cuarrman thanked Mr. Wakefield for his testimony as to what the 
Company had done to satisfy the customers. As to the extent of their 
district, though Mr. Wakefield might regret that it was not larger, he (the 
Chairman) might tell him that their pipes already extended for more than 
100 miles, principally for water. 

The ENGINEER and Manacer (Mr. T. H. Martin, Assoc. M. Inst. C.E.) 
observed that more than 60 miles were for water. 

The CuarrMan (continuing) stated that they were still laying down pipes, 
and they would continue to do so. He therefore thought they would not 
have to complain of want of custom, or of the size of the district. 

The motion was carried unanimously. y 

The Cuarrman then moved the payment of the dividends mentioned in 
the report. 

Mr. R. M. Massey seconded the motion, and it was carried unanimously. 

The CHarrman next moved the following resolution: — “That the 
Directors, in addition to the £33,600 already borrowed on mortgage under 
the provisions of the Barnet District Gas and Water Act, 1872, be 
authorized to borrow on mortgage of the undertaking £3125 in respect of 
each £12,500 forming part of the £75,000 ‘D’ capital authorized by 
resolution passed at an extraordinary meeting held on Feb. 22, 1884, to 
be issued under the provisions of the Barnet District Gas and Water 
Act, 1883, and upon such terms as the Directors shall from time to time 
think expedient.” He said the Directors asked the proprietors to pass 4 
resolution which would enable them from time to time to borrow the 
necessary capital to do the works they had undertaken to do in their Act of 
Parliament. These works were very important, and would be highly bene- 
ficial tothe Company. Of course the Directors would only raise the money 
as they wanted it ; and as they wanted it it would become productive. He 
thought the course they now proposed was better than Loving to pass & 
resolution each time they required more capital. If once they passed 4 
resolution, it stood on the books, and would do forall time. They would not 
be able to borrow any of this money until £5 per share of the new capital 
was paid up, and only £2 per share was paid up as yet. 

Mr. W. Josxin seconded the motion. 

Mr. Lonpon asked if it was imperative to raise the money on mortgage, 
and not distribute it among the shareholders. ; 

The Cuarrman said they could do as they pleased about this ; but it was 
obvious, if they were paying 7 per cent., and could borrow the money ator 
4% per cent., that it was to the interest of the Company to borrow it at 
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this rate, which would enable them to have more money with which to 
pay the dividends. 

Xr. Lass, in further reply, stated that at the last meeting the share- 
polders gave the Directors power to raise £75,000, and at that meeting 
they ought to have asked for borrowing powers upon the £75,000; but 
they did not do so, They now came to the shareholders and asked them 
to give them borrowing powers on this amount. Under the Act of Parlia- 
ment they could borrow £3125 in respect of every £12,500 of the £75,000; 
put they were unable to borrow any portion of the £3125 until £5 per 
share had been called up of the £12,500. At the present time, therefore, 
they were not in @ position to call up any money on the borrowing powers. 
As to the rate per cent. paid, the proprietors would find the Company had 
porrowed £33,600 on debentures, and that £17,000 of this had been raised at 
43 per cent., and the other portion at 5 per cent. As the 5 per cent. deben- 
ture bonds fell due, they were converting them into 44 per cent. bonds; 
and he had no doubt that when the time came for them to exercise the 
future borrowing powers they would be able to get the money at 4% per 
cent., if not at a lower rate. They were strictly within the Act of Parlia- 
ment in asking for the oe mentioned in the resolution. 

A SHAREHOLDER asked when the Board expected to make another call 
on the new shares. 

The CuarrMaN: Not until we have done some of the important work 
mentioned in our Act of Parliament. We shall not require any more 
money this year. 

The resolution was then put and carried unanimously. 

On the motion of the CHamman, seconded by Mr. Huaarns, a cordial 
vote of thanks was passed to the Secretary, the Engineer, and the officers 
of the Company. 

Mr. Lass, in reply, said that all the officers endeavoured to do their 
duty; and if they were successful they were exceedingly pleased. Per- 
sonally he was very much gratified at the success which had attended the 
efforts of the Directors and of the staff. The Company was certainly 
prospering, and he thought it had a good future. Their district was 

oming a very large and important one; and the two commodities 
which they supplied—gas and water—must necessarily be in great requisi- 
tion. As to what Mr, Horsley had said, there was, he thought, every 
probability of their being able to continue to the end of the summer the 
water supply they had been giving, and for the future he believed the 
supply was assured. 

r. Martin also replied, and referred to the recent gas exhibition at 
Barnet. During the week or five days the exhibition lasted the Company 
hired out and sold 27 stoves, which had all been fixed, and would con- 
siderably increase the consumption of gas in the daytime. In addition to 
this they had obtained several new consumers. They still passed by many 
houses which did not consume gas, and which they could supply without 
any increase in their capital. He believed they were one of the cheapest 
gas suppliers in the North of London. As to the water, they now supplied 
Potter's Bar; and during the last six months they had put on 80 houses 
there. In the last few days they had put on the supply to houses which 
had been without it for some years. He felt sure that they would not feel 
any want of water. To give East Finchley a better supply, the Directors 
had consented to the laying of a main in the great North Road, which 
would help them there very much indeed. The Finchley water-carts were 
taking 100,000 gallons a day from them. 

On the motion of Mr. WakEFIELD, seconded by Mr. Crctx, a vote of 
thanks was passed to the Chairman and Directors. 

‘ The eee having acknowledged the compliment, the proceedings 
erminated, 





* LIVERPOOL UNITED GAS COMPANY. 

The Half-Yearly General Meeting of this Company was held last Tues- 
day—Mr. E. LawRkEnce in the chair. 

The Secretary (Mr. P. F. Garnett) read the notice of meeting, and 
also the Directors’ report. The latter stated that the total revenue of the 
Company during the six months ending in June was £450,081 18s. 4d., 
and the expenditure £360,797 Os. 6d. ; leaving a surplus of £89,284 17s. 10d. 
After deducting the amount taken for the payment of the dividend 
declared in February last, and the interest on the bond debt, there 
remained a balance of £60,802 5s. 11d., out of which the Directors recom- 
mended a dividend for the past half year of 5 per cent. on the ordinary 
consolidated stock, and 34 per cent. on the 7 per cent. stock. 

The Cuarrman, in moving the adoption of the report, said many 
matters had occurred during the course of the past twelve months in 
which he thought the shareholders of the Company must feel some slight 
degree of interest. The Directors had been charged with gross mis- 
management of the affairs of the Company in language which he sup- 
posed even Junius himself (were he here) would not be ashamed to own, 
though he might blush to find that his language had been filched for such 
ignoble ends.* (Laughter.) There had also been various charges brought 
against the Company in reference to the increased amount of. gas bills 
during the quarter ending March last; and, as a rule, the complainants 
thought it right to hold the Company responsible for these increases. 
Before speaking on this topic he wished, in the first place, to remark that 
the Company’s capital expenditure during the past year had been increased 
by £91,000, of which £31,000 was for new mains and service-pipes, and 
£58,000 had been spent mainly upon the extension of the works at Linacre. 
These works were going on satisfactorily, and by the end of the year the 
greater part of them would be nearly completed. He wished to remind 
the public once more that there was no such thing in the present 
day as bloated dividends on gas shares. It mattered not whether the divi- 
dend was 5,7, or 10 per cent., the shares were offered to the public, and 
they appraised them at such a rate as they considered them to be worth. 
Of course the condition of things was different to what it was in days gone 
by, when the security of gas in its incipient stages was looked upon in @ 
very different light from what it was now, and those who had invested 
their money were at the present time entitled to a greater amount of 
return for their money. The Directors had not seen their way to reduce 
the price of gas; but if in the course of the next six months they should 
find themselves justified in altering their decision, the matter would come 
before them at the next half-yearly meeting. At all events, every effort 
would be made to bring the price down to the lowest possible point. He 
hoped that in twelve months’ time they would be in a position to effect a 
considerable reduction. With regard to the complaints made by the public 
With reference to the gas bills for the quarter ending March last, the Com- 
pany had been charged in the public press, in so many words, with being 
Swindlers, extortioners, and he knew not what besides. These were very 
hard terms to apply to a body of Directors; but he should not notice them 
further than to say that they were most unjust and-most unreasonable. 
They might fairly leave the matter to the common justice of the people of 
Liverpool ; and he was satisfied that in the long run the public would do 
them ample justice on the question. During the March quarter the public 
must have larger bills than in the preceding quarter; and where the con- 


* See Jounnat, Vol, XLIII, p, 1104, 








sumption of gas went on increasing, such must necessarily be the case. But 
the gravamen of the charge had been that by some kind of management (or 
mismanagement, as their accusers said), the Company had deliberately com- 
pelled the people of Liverpool to use more gas than they had done hitherto, or 
to pay for more than they consumed. Inaletter by Dr. Crossit was stated that 
the Company had increased the pressure at the stations. If the Directors 
had been guilty of the charges made against them, he (the Chairman) did 
not think they were worthy of the position they occupied, and the sooner 
other people took their places the better. But he hoped to show in a very 
few words that the charges were utterly and absolutely without the 
slightest shadow of foundation. The Company supplied gas by means of 
21 mains issuing from the different stations. Each 

governed by a regulator, and there was an index to show what the pres- 
sure was at all times. So far from the Company having increased the 
initial pressure, his hearers would perhaps, after all that had been said, be 
surprised to learn that in 18 out of the 21 mains there had been no change 
whatever in the pressure for at least four years, and in some cases for 15 
and even 20 years. Therefore, the charge that they were the means of 
causing the increased expenditure by means of increased pressure abso- 
lutely fell to the ground. With regard to the other three mains, there had, 
in two instances (for purposes connected with increased distribution), been 
a very slight increase in the pressure, But the pressure at the remaining 
main had been decreased ; and it was remarkable that they actually found 
that in the main where the decrease had taken place the consumption was 
absolutely greater than in the mains where there was increased pressure. 
This he considered to be a complete answer to the charge that the Com- 
pany had deliberately compelled the public to burn more gas than they 


of these mains was 


esired. Passing from this, the chief portion of the charge, to another 


art of the ee he would say that it was quite possible that in certain 
istricts there had been an increased consumption of gas, from the fact 


that larger mains had been laid down in some parts. They had complaints 


from time to time that there was not a sufficient supply of gas, owing to 
the increased consumption. When this happened the Company had no 
alternative but to give the public afurther supply. The moment they had 
the further supply through a larger main, and had their complaints 
removed, they turned round and said they had to pay more for gas. 
He might be asked why there should be larger bills in the town for gas; 
but he could not explain further than to say that every year there were 
larger bills. The increase of supply during last year had been 5 per cent. ; 
and for the last five years it had been the same. As regarded the increase 
in the March quarter of this year, there was the very curious fact to be 
mentioned that for two or three seasons they had in this quarter a very 
marked increase upon the preceding year, and nobody said anything about 
it. Thus in the year 1881 the March quarter showed an increase of 7? per 
cent. upon the previous year, as —_ with an increase of 64 per 
cent. last March quarter over 1883; and in the same period of last year 
the increase was 9 per cent. over the preceding year. Yet there was then 
no outcry, althou i the public were burning more gas. There was no 
question about it that cheap gas gave rise to less control over the consump- 
tion. The electric light had given people the desire to have more brilliant 
lighting than they used to have; and this led to increased consumption. 
The Corporation had deputed one of their Committees to inquire into the 
matter; and he might intimate to these gentlemen publicly, as he had 
already done privately, that the Gas Company would Me perfectly willing 
to give them every information in their power which could assist them in 
coming to a decision in the matter. People who made complaints about 
increased consumption very often did not know what amount of gas they 
really consumed. As an instance of this, he might mention that a gentle- 
man wrote to the office to say that his gas bill was largely increased, and 
he did not know the reason. When the matter came to be inquired into, 
it was ascertained that a gas-fire had been burning in the house which had 
not been there the previous quarter, and this accounted for the difference 
in his bills. Dr. Cross had stated that when the Company tested their gas 
to find the best illuminating power they always tested it at the low pressure 
of 34-10ths. Dr. Cross had Coon entirely misinformed on this point. It 
was true that when their gas was tested, it was tested at a pressure .of 
84-10ths. This simply meant that in order to ascertain its illuminating 

ower it was tested under conditions which were calculated to give the 

est result; but it did not mean that it applied to the pressure at which 
the gas was consumed. And Dr. Cross’s argument that the Company gave 
less light and worse gas was simply absurd. It was also stated that the 
meters did not register the quantity of gas they passed; but this was not 
true. Some gentlemen wrote to the papers to say that the meters sup- 
plied were of such a character that they would register 40 per cent. 
against the consumer; and that in this way it was quite possible 
that the increase in the bills must be accounted for. He (the Chair- 
man) wished the public to know that this statement had not the 
shadow of a foundation. The Act of Parliament allowed a margin 
of 5 per cent. in the adjustment of the meter, and 2 per cent. might be 
against the public whilst 3 per cent. might be against the Company. It 
was absolutely impossible to keep it at a perfect line, and therefore the 
Actof Parliament regulated the adjustment in this way. If it was greater 
than this either way, out went the gas. Besides, if anyone thought that 
his meter was against him to the extent of 2 per cent., it could always be 
tested at the house in the ordinary way. Some remarks were made twelve 
months ago by one of their shareholders as to the relative percentages on 
the cost of coal received for residuals by the Liverpool Gas Company and 
a small concern on the other side of the river. It was stated that whereas 
the Liverpool Company only received about 33 per cent., the Wallasey Gas- 
Works received more than 80 per cent. These figures seemed very start- 
ling; and though it was not in his power at the moment to explain them, 
he was satisfied that there was nothing to warrant the conclusion to which 
they would seem to point—viz., that there was some serious mismanage- 
ment on their part. He had since made most careful inquiries into the 
working results of between 30 and 40 of the principal gas companies in 
the United Kingdom; and these showed that any comparison of the yee. 
centages of residuals based on money value was absolutely useless. 
In the first place, the cost of the material carbonized varied from 6s. 
to 17s. per ton; and therefore the same money result from residuals 
that would show 100 per cent. in one case would only show 35 per 
cent. in the other. Again, the price of residuals, more especially of 
coke, was governed by local circumstances, and while their Company 
were able to command readily 11s. 6d. per ton for ail the coke they 
had to dispose of, another experienced difficulty in disposing of their 
stock at less than 3s. per ton. As a consequence, he found that the money 
percentages of residuals sold on the cost of coal carbonized varied from 29 
to 119; and yet if they were to conclude that the Company which pro- 
duced so small a result was worse managed than that which showed the 
large one, they would make a great mistake. This indicated how mislead- 
ing figures might be, unless all the facts connected with them were 
thoroughly understood and borne in mind, There was, however, a test 
as to efficient working which might, he thought, be used to some extent for 
the purpose of comparison. He said “ to some extent ;” because, after all, 
no test could be strictly applied while the working results were more or 
less modified by special circumstances attaching to individual companies, 
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Thé test he referred to was the quantity of residuals extracted per ton 
of coal carbonized. As regarded coke, the average was 13 cwt. to the ton, 
which was the Liverpool figure; and he might add that the variation 
between the companies was very slight, as a rule. There was greater 
variation in tar and ammoniacal liquor. The average for the former was 
11% gallons, and for the latter 26 gallons; while the Liverpool results 
showed 143 gallons for the former, and 234 gallons for the latter. 
Judged, then, by this test, they might fairly claim that their work was 
conducted as economically as that of other companies. There had been a 
second fiasco in regard to the electric light in Liverpool; and while 
they must not form any opinion from it as to the future of electricity, 
he thought it was unmistakably shown that the time had not arrived 
when the electric light was likely to interfere in the slightest degree with 
the consumption of gas. During the past year the question as to the dis- 
posal of the gas-works to the Corporation had been frequently mooted. 
He might say that whenever the Corporation felt it to be their duty to 
purchase and make a public undertaking of the gas-works, the Directors 
would not stand in the way of a fair and just valuation. The Corporation 
knew perfectly well the terms upon which they could buy the property— 
by securing to the shareholders their present dividends. A few years ago 
some proposals were made by the Corporation for the purchase of the 
works on terms more favourable than they would now be able to obtain ; 
but at that time the electric light came into prominence, and the Corpora- 
tion immediately dropped the negotiations because there was a chance of 
gas coming to grief, and it was better for the Company to bear the burden 
than the Corporation. The shareholders had borne the burden, and they 
would get a fair return whenever the Corporation once more proposed to 
buy the works, as the Corporation would never get the same terms offered 
again. 

» J. G. Morris seconded the resolution, which was carried unani- 
mously. 

Mr. Lister remarked that the Chairman had completely exonerated the 
Company from the charges made by the public. 

The retiring Directors (Messrs. Lawrence, Harrison, Neumann, and 
Smith) having been re-elected, dividends in accordance with those recom- 
mended in the report were agreed to, and the proceedings terminated with 
a vote of thanks to the Chairman and Directors. 





WAKEFIELD GAS COMPANY. 

At the Half-Yearly General Meeting of this Company held on the 11th 
inst., after the reading of the notice of meeting by the Secretary and 
Manager (Mr. J. W. Whitaker), the Directors’ report for the six months 
ending at June last, was presented. It showed that there was a sum of 
£5098 divisible as profits; allowing of the payment of dividends at the rate 
of £12, £9, and £8 8s. per cent. per annum respectively. 

The Cuarrman (Mr. W. Statter) in moving the adoption of the report, 
referred to the progress made by the Company in the past half year, as 
shown by an increase of 4,787,000 cubic feet, or at the rate of 54 per cent., 
in the quantity of gas consumed. The Directors had, he said, taken in 
hand a new business—the letting out of gas cookers and stoves on hire— 
which they believed would bring a considerable quantity of “ grist to the 
mill,” by increasing the consumption of gas. They had been in the busi- 
ness too short a time to ascertain the particular increase in the revenue 
from this source; but he might mention that since they commenced (not 
much more than a month previously) they had let out 51 cookers and 6 or 
8 stoves, and as there were 25 gas-engines at work in the town, a consider- 
able quantity of gas was now being used for other purposes than lighting. 
Several of the gas cookers were in use at public bakeries. Having entered 
at some length into the financial condition of the Company, as displayed 
by the accounts, he said there was a decrease of about £1100 in the profits 
as compared with the previous half year, owing mainly to the diminution 
in the value of the residuals, which had affected all gas undertakings alike. 
However, although these products had decreased in value, the Company’s 
income from the sale of gas had improved ; and, with £1100 less to divide, 
the Directors were able to maintain the same dividends as before and 
carry forward a balance of £227. The insurance fund amounted to within 
a few pounds of £5000, and they intended to make it up to this sum and 
at but they would leave the reserve fund of £10,000 as working 
capital. 

Alderman Moornovuse reminded the Chairman that two years ago he 
said the Directors hoped that in the following year they would be able to 
reduce the _— of gas; and seeing that they had now a reserve fund of 
£10,000, and an insurance fund of £5000, he asked if the time had not 
come for them to take the consumers into consideration, and to make the 
promised reduction. 

The CHarmman explained that when, two years ago, he expressed the 
hope that some reduction would soon be practicable in the price of gas, he 
was careful to say that such reduction would be conditional on the price of 
coal keeping low, and the residuals selling at their then high rate. Unfor- 
tunately, neither of these conditions had been realized; because the 
Directors had to pay 2d. or 3d. more per ton for their raw material, while 
they had obtained less by £760 for their residuals. This state of things 
rendered it out of the question to reduce the price of gas at present. A 
reduction of 3d. per 1000 cubic feet would have required £1125 more profit 
than they had made; and of this sum they had only the balance of £227. 
Therefore, as he had said, it was out of their power to reduce the price of 
gas. 

Dr. Woop seconded the motion, and it was carried; and the dividends, 
as recommended, were subsequently declared. 

On the motion to re-elect the three retiring Directors, 

Alderman Moornovuse expressed the opinion that six Directors were too 
many to have in a Company such as theirs; and as, he added, some of 
them had not taken part in the management of the affairs of the concern 
for months together, he should give notice that at the next meeting of the 
Company he would propose that the Directors’ stipend be reduced by £200 
per annum. 

The motion having been put and carried, some formal business was 
transacted, and the proceedings closed. 





THE PRICE OF GAS IN PETERBOROUGH. 

At the Half-Yearly General Meeting of the Peterborough Gas Company, 
held on the 12th inst., the Directors’ report for the six months ending in 
June last, which was read by the Secretary and Manager (Mr. G. E. 
Stevenson), showed the amount of divisible profit to be £2590, out of 
which the Directors recommended the payment of the maximum dividend, 
leaving a balance of £63. The profits derivable from the sale of residual 
products had, the report camel, been considerably diminished by the 
depressed state of the market for sulphate of ammonia, and the balance of 
the revenue account was thereby materially affected. Nevertheless, the 
Directors felt that an obligation rested upon them to fulfil the promise 
held out in February last, in respect of a reduction in the price of gas. 
The price would, therefore, be reduced from 4s. to 3s. 9d. per 1000 cubic 
feet for private consumers, and from 3s, 9d. to 3s. 6d. per 1000 cubic feet 





to the Corporation and the Railway Companies; such reduction to take 
effect from the Ist of October next. 

The Carman (Mr. W. Harris), in moving the adoption of the report 
remarked that it was often stated that gas was sold at a certain price per 
1000 cubic feet in a particular town; and the question was asked, “ W hy 
cannot it be sold at the same price in Peterborough?” The answer wag 
““There cannot be uniformity in the price while the conditions of supply 
remain unequal.” It would be as reasonable to expect that because an 
article was worth so much in Terra del Fuego, it ought to be of equal 
value in Timbuctoo. The price of gas was not subject to one controlling 
cause only, but was influenced by a variety of considerations ; such as the 
price of coal, the amount of capital upon which dividend had to be paid, 
the facilities for profitably disposing of the residual products, and the 
nature of the district to be supplied—whether (as in Peterborough) it con. 
sisted of a very widely extended area, with a comparatively small popula. 
tion and much cottage property, with few business streets, or whether (as 
in Plymouth, Northampton, and many other towns) there was a restricted 
area, with a dense population, large factories, and many business streets, 
Plymouth could have gas at a low price because the capital of the Com. 
pany supplying the borough was small, and its consumption of gas per 
mile of main enormous. The Peterborough Gas Company could not sel] 
at so low a price, because their capital was larger in proportion, and the 
consumption of gas per mile of main was so much sma ler. In the case of 
Plymouth, it was 6 million cubic feet per mile; while in Peterborough it 
was only about 23 millions. This fact alone was sufficient to necessitate a 
difference in the price. The reduction which the Directors proposed to 
make—3d. per 1000 cubic feet—involved a surrender of more than £750 of 
income during the next twelve months, which might have been added to 
the reserve fund; but they had to consider their customers as well as 
themselves, and it was not unlikely that in thus considering their interests 
they would best serve their own. 

The report was adopted, and dividends at the rates of 5, 7, and 10 per 
cent. on the various classes of shares were declared. 





THE FLINT TOWN COUNCIL AND THE GAS AND WATER 
COMPANY. 


AGREEMENT TO PuRCHASE THE UNDERTAKING. 

The Quarterly Meeting of the Flint Town Council was held last Thurs. 
day week—the Mayor (Alderman Muspratt) presiding. 

The Town CLERK reported that, as directed, he had written to the Flint 
Gas and Water Company, Limited, respecting the proposed purchase of 
their works by the Corporation ; and had received a letter in reply from 
the Secretary, stating that a meeting of the Directors had been held, and 
they offered to refer the question of the purchase to an arbitrator whose 
decision should be final and binding on both parties. 

Mr. BENNETT proposed, and Mr. Parry seconded, the following resolu- 
tion :— That the offer of the Flint Gas and Water Company to sell the 
whole of their undertaking for such sum as shall be fixed by an arbitrator, 
to be mutually agreed upon, be accepted.” 

The Mayor said he did not like to give any strong opinion on the 
question, as he was Chairman of the Company ; but he thought the gas 
and water of any town ought to be under the control of the Corporation. 
In their own case, unless it was badly managed, the concern ought to bea 
very profitable one. 

Mr. Hatu thought they should have the matter properly laid before 
them, before they committed themselves; as there was a certain responsi- 
bility attaching to each member of the Council as a representative of the 
ratepayers. 

Mr. Huaues observed that he would support Mr. Bennett’s motion if 
the Council could make money by the purchase. . 

The Mayor: No arbitrator would advise you to take over the under- 
taking if you would lose a great deal of money by it. 

Mr. Hucues said they had a very poor look out in the future, as Flint 
would never be any bigger in their day. 

The Mayor said it was a matter of principle that the corporations of all 
towns should have the control of the water supply more than of the gas. 

Mr. Bennett said he should be very sorry to come there and support 
anything that would be a loss to the ey eee 

The motion was then put and carried by 5 votes to 2; and a Committee 
was appointed to inquire as to the rate at which a loan could be obtained 
for the purchase of the works. 





THE PROPOSED PURCHASE OF THE LINCOLN GAS-WORKS 
BY THE CORPORATION. 

A Meeting of Owners and Ratepayers of Lincoln was held on Monday, 
the 18th inst.—the Mayor (Mr. F. J. Clarke) in the chair—for the purpose 
of considering the advisability of the Corporation promoting next session 
a Bill in Parliament to enable them to acquire the undertaking of the 
Lincoln Gas Company. 

The Deputy Town Cierk (Mr. H. K. Hebb) having read the notice con- 
vening the meeting, and a resolution authorizing the application of the 
corporate funds for the above-named purpose, 

he Mayor briefly moved the resolution. 

Alderman Mautsy, in addressing the meeting in support of the motion, 
said it was but right that a few reasons should be given why the Corpora- 
tion had adopted the line of conduct they had done in regard to the gas 
undertaking, and that those who were not acquainted with the powers 
possessed by the Gas Company should be informed of what these powers 
were, of the amount of money the undertaking had invested in it, and the 
interest the shareholders were entitled to receive on their investments. 
When the Company was first formed their dividends were unlimited. It 
became necessary, after a few years, that they should apply to Parliament 
for further powers. Having done so, Parliament limited their dividends 
to 10 per cent. on £8000, 5 per cent. on £36,480, 7 per cent. on £20,000, 
7 per cent. on £20,000 more, and 5 per cent. on £20,000 more; making, 
according to the balance-sheet, an average dividend upon the whole of 
their stock of 53 per cent. He wanted the meeting to bear this in mind, 
because it was thought by a great many citizens that the shareholders 
were receiving 10 per cent. for their money. Upon only £8000 were they 
receiving this rate of interest. He had said that at first the Company’ 
dividends were limited; but, when they were limited, certain powers 
were given to them, which were undoubtedly of considerable advantage. 
They were allowed, in order to pay these dividends, a very large margi®, 
s0 as to be prepared for any strikes, or a rise in the price of coal, or any 
adverse circumstances that might occur. The limit of price which the 
Company could charge was, he believed, 4s. 6d. per 1000 cubic feet. Sup- 
posing 2s. 8d. per 1000 cubic feet would not pay the dividend and working 
expenses, they could charge 2s. 10d. ; if this was not sufficient, they could 
go up as high as 4s. 6d. What the Corporation proposed—or, rather, 
what they asked the ratepayers to sanction—was that the Corporation 
might take the works with precisely:the same powers as the Company had. 
He wanted the meeting to bear this fully in mind—that these powers 
would be the powers of the Corporation in the event of their purchasing 
the gas undertaking. Having glanced at the position in which the Com 
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y were now placed, and the position in which the Corporation would be 
laced, he would give them the reasons (which were those, he believed, of a 
considerable number of the Corporation) that had actuated him in coming 
to the conclusion that it was best to purchase the works. He held very 
strongly that if they could not see any profit in the undertaking at all, it 
was very desirable that the Corporation should have both the gas and water 
supply under their own control. Having this opinion, he did not hesitate 
for one moment in again bringing this matter before the ratepayers. But 
they were not going to take the undertaking without leaving the Cor- 
ration @ considerable amount of profit. He had figures, verified by 
their own Auditor, and which had been produced before the Corporation, 
and he could tell the meeting that the result of their investigations 
showed that after paying the statutory dividends of the gas shareholders, 
the profit would be a very large one—nearly £3000, which might be applied 
in any way the Corporation might think good. There was another reason 
why they should have the undertaking; and it was a very strong one 
indeed. It was quite possible that the Gas Company might have to go to 
Parliament again for new powers; in fact, he was informed that a resolu- 
tion had already been passed by the Directors that next year, or the year 
after, provided the Corporation did not purchase, they would ask for 
further powers, and at the same time, probably, for the sliding scale, 
which, they might depend upon it, would be a considerable benefit under 
particular circumstances. When it was obtained it would enhance the 
value of the works to the citizens, if they felt desirous of approaching the 
Company for the purpose of purchasing; and so greatly would it increase 
the value that it would render the purchase of the undertaking at any 
future time almost a dead letter. Another advantage, which he believed 
would accrue from the purchase, was that they would get a fair reduction 
in the price of gas, and at the same time havea surplus which they, as the 
constituents sending members to the Corporation, would have indirect 
control over. They could now approach the Gas Company, and with the 
powers they had, the Directors would, he had no doubt, treat them very 
courteously ; but, at the same time, when they had treated them with the 
courtesy which he believed gentlemen of that character would always treat 
persons who waited upon them, they would still have power to say, ‘‘ While 
we treat you with this courtesy, our powersare so great that we are not going 
to do anything that willtake money out of our pockets.” But the citizens 
would have the opportunity, if they did not think the business was fairly 
managed by members of the Corporation—they had the power in their own 
hands, and could soon get rid of their Directors. It might be understood 
from the proposed Bill that they were going to take money out of the 
municipal funds for the purpose of the scheme. If their minds were made 
up that it was desirable for the Corporation to purchase the gas under- 
taking, not one single sixpence would come out of the corporate funds, but 
all the necessary expenses would be taken from the reserve fund of the 
Company. They were purchasing the undertaking simply upon the pay- 
ment of the dividends the shareholders were at present receiving, taking 
to themselves fete at any time after the expiration of three years, to 
redeem the undertaking at a fixed price. So if it was the wisdom of the 
Corporation at the end of that time, they could go into the market for the 
borrowing of the money and purchase the entire undertaking; in which 
case they could pay the interest of it at a less cost than they would be pay- 
ing the shareholders at the present time. Or, if they did not think good 
to purchase the whole of it, they could, from year to year, or every two or 
three years, as the case might be, obtain power to purchase any portion of 
it, And taking power to purchase any portion of it was a very great 
advantage to the Corporation, inasmuch as for every sixpence saved for 
the purposes of re-investing in gas stock they were getting a good rate of 
interest. By the interest of the whole receiving 7 per cent., every six- 
pence re-invested would be bearing, to a certain extent, both simple and 
compound interest. He cordially and sincerely seconded the motion, 
believing, after a careful investigation, it was to the best interest of the 
citizens that the undertaking should belong to the Corporation. 

Mr. F. WrersTER moved, as an amendment, that the sanction of the 
meeting be not given to the proposal of the Corporation. He said the 
real questions for the meeting to consider were these: On what terms 
were they at the present time with the Gas Company? Was there 
any limit to the amount of dividends they could legally divide amongst 
them ? What was the present market value of the shares, and the dif- 
ference, if any, between such market value and the terms of the proposed 
purchase? Should the citizens consent to the purchase, what advan- 
tages were they going to derive? On the other ey what advantages 
were they going to sacrifice? What classes were going to be materially 
benefited by the transaction? And, lastly, what class or classes were 
going to materially suffer, supposing they consented to the scheme? As 
regarded the present position of the Company, and the amount of divi- 
dend they could legally divide amongst them, some years ago, when they 
applied to Parliament for further powers, a certain maximum dividend 
was allowed. This meant that when they obtained a maximum dividend, 
should they make any excess of profit, they were legally compelled to 
reduce the =~ of gas to the consumers. Well, what had been the 
conduct of the Directors? Had they honestly fulfilled their part of the 
contract? Was it not a fact they had tried to defraud the consumers of 
the city in every possible way ? He would give them two instances. Four 
years ago, when the Corporation negotiated for the purchase of the works 
—and polled the town, with the result that there was an overwhelming 
majority against them—what did they do? Soon afterwards they applied 
for the sliding scale, but fixed the initial price at such a preposterous 
figure that if they had succeeded in getting it they wean have been 
enabled to declare 2 per cent. over and above the maximum dividend, 
which meant something like £1400 or £1500. This, capitalized at 20 years’ 
purchase, represented £30,000, which they would have extracted from the 
consumers’ pockets over and above the amount legally allowed them. 
They were frustrated in this, and then they proceeded to something 
desperate. It would be recollected that when the Company offered 
their undertaking to the town four years ago, their own Engineer 
said their works were in order and perfect condition. If they were, 
how was it that they had frittered away thousands of pounds in 
pulling the Newland works down. They had spent £14,000 of their 
capital to do this; and the ratepayers were now asked to give £25,000 for 
what, according to their Engineer, they had wasted. As regarded the 
present price of the shares in the market, two or three months ago £10,000 
of the stock was put in the market and realized, on the average, £142 10s. 
for every £100 of stock. This was something less than 204 years’ pur- 
chase. According to the terms of the proposal, the ratepayers were asked 
to give 25 years’ purchase, or 44 years’ purchase in excess of the market 
value. What aid this mean? The maximum dividends amounted to 
£6400 per annum ; 44 times this amounted to £28,800; add to this £1200 
compensation to Directors; and they would see that they were asked to 
ive something like £30,000 over and. above the market value of the con- 
cern, Supposing they were so foolish as to consent to these terms, what 
image were they going to derive? Alderman Maltby said semen | 
like £ a year. But they must bear in mind that, before they coul 
gbtain any surplus, they must keep up the price of gas. If the Company 

ept the undertaking, they were legally compelled to reduce the price, 











because they had been paying the maximum dividends, and were bound to 
reduce the price of gas if they had any surplus. Why, then, should the 
ratepayers agree to the scheme? The only class who would be benefited 
would be the Directors and shareholders; but what class, or classes, were 
they going to get the benefit from? He would divide the consumers into 
three distinct classes. The first class were the consumers and direct rate- 
payers—that was the tradesmen in the city, and people who paid the local 
rates direct ; the second class were those who were consumers and small pro- 
perty owners ; and the third class, the working class of the city, who were con- 
sumers, but not direct ratepayers. As regarded the direct consumers and 
ratepayers, if the price of gas was kept up and the local rate reduced, or if, 
on the other hand, the local rate remained as it was, and the price of gas 
was kept up, the question was as broad as it was long; and why should 
more than the market price be given for the concern? The second class 
he belonged to himself. At the first glance, it was distinctly to his 
advantage to be in favour of the scheme; for if the Gas Company kept the 
concern they would possibly reduce the price of gas, and he should get an 
advantage from that. But if the Corporation bought it, and they made 
the £2000 or £3000 per annum profit, they said they would reduce the 
rates in part and use the remainder for other purposes ; he should there- 
fore derive considerably more benefit than if the Company kept it. But, 
for his own part, he had not so much confidence in a public body as ina 
private directorate. They knew public bodies were not managed so well 
as private ones, because public money belonged to anyone, and no one 
looked well after it. Besides, he had a —— that the profit from the 
gas-works would possibly be applied to wild schemes of street improve- 
ments. He meena 9 now allude to the last class—the working men of the 
city, who consumed gas and who were not direct ratepayers. They were 
asked to do a very preposterous thing. If the Company kept their under- 
taking, the price of gas must be reduced, simply because the Directors 
could not squander their money away, but would be bound to reduce the 

rice. If they did this, the working man obtained a direct advantage ; 

ut supposing the town purchased the undertaking, and supposing they 
poe the the rate, the landlords would get the advantage, not him. The 
working man was thus asked to do three very preposterous things. 
Firstly, to feed gas directors with £1200; then to give £28,000 more 
than the market value for the concern; and, lastly, to consent to 
keep up his gas bill to feed the landlords of the city. Now he would 
allude to the sliding scale. He was in favour of the sliding scale, 
provided they fixed the initial price at a fair and honest figure. If 
the sliding scale could be obtained on fair and honest terms, so that the 
Company could reduce the price of gas and at the same time add a little 
to their dividends, they would make the interest of both consumer and 
shareholder identical; and he thought this would be the proper course for 
them to pursue. He should just like to allude to the electric light. He 
did not base his opposition to the scheme on this, but still it was a question 
that ought to be entertained. According to the Directors and shareholders 
of the Gas Company, the electric light had proved a gigantic failure. 
They had the opinion of some of the most eminent scientific men of the 
day that the electric light would prove a most powerful rival to gas, even 
if ultimately it did not altogether supersede it as the light of the future. 
Gas was different to water, for the latter could not be superseded ; and 
when the Corporation purchased the water-works it was on 21 years’ pur- 
chase, whereas they were now asked to give 25 years’ purchase with a rival 
in the field. In conclusion, he again urged that the working man had 
everything to lose and nothing to gain by consenting to the proposal; and 
he asked the meeting to refuse, by an overwhelming majority, their 
consent to the purchase of the gas undertaking. 

Mr. Horspoot seconded the amendment. 

Mr. Pace remarked that the Corporation, in every action they had taken 
in reference to the Gas Company, had had one interest only at heart, and 
that had been the interest of the consumers. At the moment the present 
Company were entitled to receive from the consumers, by way of interest 
upon their capital, £6400 a year; and if they could make them stop 
there and get no more from the consumers he should not have signed 
the requisition to the Mayor to call the meeting, because there was 
no reason why the Corporation of Lincoln should take into their 
hands the purchase of a gas-works any more than the purchase of a 
butcher’s or baker’s shop. They ought only to do it if it was likely to 
result in any benefit to the consumer. But the Company’s capital was 
exhausted; and while he could understand that some of their recent 
expenditure had not been such as could be justified, to show how the 
Corporation could take charge of the consumers’ interests, they made an 
application to the Court of Quarter Sessions, with the result that £4000 
which had been taken out of the wrong fund had to be restored for the 
benefit of the consumers. What was the position now? Noone knew 
but that in the next session of Parliament, or, at most, another session, 
the Company would make an application, and say: ‘“ We have spent our 
capital; give us power to raise more.” There was no answer to such an 
application. Parliament, as a pure matter of routine, would, of course, 
grant to the Directors power to raise more capital. During the last 10 or 
15 years, in the case of any such application, Parliament had always com- 
pelled gas companies to go into the market to raise additional capital. But 
they might tempt people to subscribe for this capital by offering them a 
higher rate of dividend on the existing share capital; and in lieu of £6400 
a year now drawn from the pockets of the consumers, the Company would 
get a very substantial mg a seg sd not less than £1000 a year. The 
object of the Corporation in asking for powers to become possessed of 
the works was to stop any more money coming from the pockets of the 
consumers. In addition to the £1000a year, there were Directors’ and other 
fees that would be saved. Therefore, when the Corporation asked for the 
consent of the ratepayers, it was in order that they might save the gas 
consumer of every sort most probably £2000 a year, which otherwise would 
go into the pockets of the Company. Was not this a strong primd facie 
case as to why the ratepayers should give the Corporation power to pur- 
chase the undertaking ? 

Mr. RicHarpson considered, with Mr. Webster, that the ratepayers were 
in a very good position as they stood now. It was very certain, he said, 
they would not have the price reduced if the gas-works were in the hands 
of the Corporation ; but if the remained in the hands of the Company 
it was certain Parliament would not allow them to increase the present 
price when they had made the legitimate profits and showed the surplus 
they had done. If they gave them a sliding scale, and if it was on a 
proper system, it would be the best for the town. ; 

Mr. Pace pointed out that, by their report, the Corporation would be 
“bound, in managing their gas undertaking, to make from time to time 
such variations in the price of gas as, having regard as well to the rights 
of the gas consumers under the existing Acts as to the risks and respon- 
sibilities of the ratepayers, should be fair and reasonable; any dispute 
between the Corporation and the gas consumer to be settled by the Court 
of Quarter Sessions.” 7 

Alderman Mautsy, in reply, dealt with the various matters alluded to 
by Mr. Webster. He showed that out of the £28,000 which Mr. Webster 

ave as representing the 44 years’ extra purchase, they would get £20,300 
Back again, which would be handed over to them on the day the purchase 
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was completed. For the sake of argument, he would put the extra £8000 
as goodwill ; and he would assert that if the sliding scale was obtained it 
would cause a much greater loss to the citizens than this £8000 would 
for goodwill. In thenext place he contended, as he had contended before, 
that the working man was more largely benefited by a reduction in the 
local rates than by a reduction in the price of gas. Out of every 5000 or 
6000 consumers, 4000 would only have three lights. One of the first things 
the Corporation would consider would be the reduction of the rent of the 
meters by one-half. Where was the justice to the consumer, who in the 
winter time had to pay 2s. or 3s. for his gas, paying 1s. for his meter? 
Or, in the summer, when he burnt no gas, still having to pay ls. per 

uarter for his meter? Electricity had been touched upon; but it was 
distinetly a matter of opinion as to what extent it was going to be used 
for lighting purposes. He would only refer to two or three instances 
where it had been very well tried. Hull had discarded it for street 
lighting; and if it could not be used economically for lighting large 
places, it could not for small ones. There was another thing—the Hull 
people were actually negotiating with the Gas Companies for the purchase 
of their undertakings. So much, then, for their opinion of the electric 
light. With regard to the residual products, it was true they had depre- 
ciated in value; but the Company were now making £400 a year more 
from the sale of them than they were in 1879. He had no hesitation in 
saying that these residual products would go up again. The Corporation 
had given the proposal before the meeting their best attention. There were 
some of them very dubious in the first instance about the desirability of 
purchasing the gas-works; but the whole thing was carefully gone into, 
and he believed the large majority of the Corporation were now in favour 
of acquiring the undertaking, believing it was to their best interest that 
they should have it in their own hands. 

The Mayor quoted a number of towns where the gas undertakings had 
been acquired by the local authorities, to show that the terms of purchase 
offered by the Lincoln Gas Company were rather less than those generally 
accepted. 

oe Mautsy said he had missed one thing. Allusion had been 
made to the sliding scale. It was an inevitable fact that if the Company 
went to Parliament next year, or the year after, for the sliding scale, and 
fixed the initial price too high, it would become imperative for the Cor- 
poration again to oppose their Bill at the cost of the ratepayers, and on the 
last occasion the cost of the opposition was £900, part of which was paid 
out of the corporate funds; and he might tell the meeting that these 
funds were not in a position to stand such a drain again. 

A show of hands was then taken, and the motion was declared to be 
carried. This decision was questioned by Mr. Webster, who demanded a 
poll, which the Mayor said he could have, but it would cost the city £400 
or £500. 

The proceedings then closed. 





THE GAS SUPPLY OF HARROGATE. 

A Special Meeting of the Harrogate Town Council was held yesterday 
week—the Mayor (Mr. Carter) in the chair—for the purpose of considerin 
a motion of which notice had been given by Alderman Dawson, as em | 
in the JourNnaL last Tuesday, in regard to the price charged for gas in the 
borough. 

Alderman Dawson moved the resolution, as follows :—‘ That in conse- 
quence of the high price charged by the Harrogate Gas Company for gas, 
and the numerous complaints, public and private, which are made, and the 
general dissatisfaction arising from the method of supply, a Special Com- 
mittee of this Council be appointed to consider oat recommend to the 
Council some remedy, either by seeking to obtain the rights of the present 
Gas Company or by the introduction of some other means of lighting the 
borough, such Committee to consist of seven members of the Council, with 
power to add to their number ; also that a public meeting of ratepayers be 
called at an early date to consider this question.” He said the subject he 
had brought before the Council was one affecting the best interests of the 
town and its residents. The motion claimed and demanded their careful 
consideration and untiring endeavours until they succeeded in securing for 
the ratepayers and inhabitants of Harrogate gas at a lower rate than that 
now prevailing. He took first that part of the resolution which referred 
to the high price charged by the Harrogate Gas Company for gas. Gas 
in itself was not a dear or an expensive article. The raw material from 
which it was obtained varied in price a good deal, arising from locality and 
other circumstances ; and he did not hesitate to say that gasin Harrogate 
was charged for at an unreasonable and unjustifiably high price. He main- 
tained this assertion from comparison with other places where gas was 
supplied, and where it was more largely used than in Harrogate. He had 
been furnished with the price of gas in many of the surrounding towns 
and cities, and found that even within an area of 25 miles it was supplied 
in some of the places at about half its cost at Harrogate. Taking the 
average price of the whole area, it did not reach two-thirds of the 
Harrogate price. He therefore held that the price was unreasonably 
high, and he asked the Council to turn their attention to the subject, 
and in all fairness to fully examine the question, and bring to bear 
their public character and power for the good of the town in securing for 
its residents and the consumers of gas that useful and beneficial article at 
a moderate —_ He would call attention to some of the numerous com- 
plaints, public and private, made on this subject. Take, for instance, the 
Corporation’s own contract for the public lamps. Negotiations had been 
going on for three months for the present contract; but it still remained 
unsettled, and they were burning gas, comparatively, at the mercy of the 
Gas Company. It wasa justifiable complaint that they had not a settled con- 
tract for the gas they were burning in the town. Of coursethey had an offer ; 
but an appeal had been made for some slight reduction for one year’s con- 
sumption, and this was waiting for the decision of the Directors. Then 
there were the numerous letters in the newspapers; and he would ask 
had any of the Council read a letter, on the subject of the gas supply, 
commending and approving of the price charged and the general conduct 
of the supply? Had not all the letters been written in a complaining 
spirit, and in a spirit of fault-finding? With regard to the question of 
supply, he admitted that the Company had an Act of Parliament, which 
laid down certain rules and regulations; but was not the law applied 
frequently in its wrong spirit? While the Act prescribed the conditions 
of supply, it also secured to the consumers gas under certain regulations ; 
and these regulations could be so altered that their spirit was lost in their 
application. He asked for a Special Committee to deal with this question, 
as it was one which demanded special attention. Let them remember 
they were a representative body, elected so as to watch and guard the 
interests of the town. It was a duty incumbent upon them to take 
up this subject, and to put forth their efforts not only to secure, but 
to protect the general good of the public. It was a public question. Gas 
was supplied by Act of Parliament; and, as the representatives of the 
ratepayers, ny # ought to see that no monopoly was held, and that no 
extravagantly high price was inflicted because of the monopoly. They 
now enjoyed the highest form of local self-government; but it was of no 
use having these municipal powers and privileges without they made use 














of them. He would point out that while the law provided that, by mutua] 
arrangement, urban authorities and corporations could purchase £88-workg 
from companies, a further advantage was obtained, under their present 
form of government, over that which they held whilst a Local Boarg— 
viz., that they could obtain money for a longer period, and on better con. 
ditions for purchases of this kind. He understood they could borrow 
money and repay it with interest at less than 5 per cent.—perhaps at 
44 percent. If they could do this, it would be seen that in the purchase 
of the gas-works (which he was not now recommending) a large saving 
could be effected. He did not wish to indicate any particular course for 
the Committee to act upon; but let them investigate, let them obtain 
information, and report to the Council. Let the Committee enter into 
communication with the Gas Company; let them seek a substantial 
tangible reduction of one-third of the present cost of gas, and at the same 
time, in all fairness, give the Company the advantage of every right ang 
privilege they enjoyed. If a reduction could not be secured by mutual] 
agreement and arrangement, he would then ask the price of their rights 
and works. He was not certain that they could do this without com. 
pulsory powers; but the law provided for sale and purchase, and if the 
worst came to the worst, a the Corporation had to erect other gas. 
works, and obtain another Act of Parliament, the worst would be the 
opposition of the Company, and the cost of the new Act, which he wag 
convinced would repay itself in the first twelve months during which gas 
was produced. He should be loth to adopt compulsory powers; but he 
thought that a fair and just appeal to the Board of Trade or to the Local 
Government Board would be received with attention and regarded with 
justice. He thought a meeting of ratepayers was desirable, inasmuch ag 
it would show the public mind on the subject. If they had to appeal to 
higher authorities, he would say take in the water supply at the same 
time. 

Mr. OxtEy seconded the motion. There was not, he said, the slightest 
doubt that this was one of the most important questions of the day in 
Harrogate. The gas supply was a monopoly of a very serious character 
as affecting the ratepayers ; and it would be very unwise and unthoughtful 
if the Council did not take it seriously in hand at once. In the sur. 
rounding district gas was supplied at from 25 to 30 per cent. less than at 
Harrogate. What was the reason of this? Nobody in the Council could 
form such a monopoly, except it was a patent; and they were sent there 
to protect the ratepayers against such a monopoly. If the facts were 
ascertained, it would be found that not less than 25 per cent. profit was 
being made by the Harrogate Gas Company; and he thought the rate. 
payers ought not to submit to it. The Company should be allowed to 
make a fair, but not an extravagant dividend. There was nothing in the 
geographical position of Harrogate to cause such a price as was now 
charged; and with a reduction in the price there would be a larger con. 
sumption of gas for cooking purposes. 

Mr. WALKER remarked that the Gas Company had served the town well 
for a number of years, and had received a small dividend. He said he 
should like to have facts when it was stated that they paid 25 per cent. 
dividend. The Company were really paying 10 percent. But the Directors 
were gentlemen as much interested in Harrogate as any member of the 
Town Council; and they were quite willing to treat with the Council on just 
and equitable terms, if they were approached in a fair and business-like 
manner. The Gas Company had expended money when Harrogate was 
small, and when there was no prospect of high dividends. There was 
credit, therefore, due to those who had had the courage and the money to 
come forward and illuminate the town. The old Local Board could have 
purchased the works years ago, on reasonable terms; but now it would be 
a gigantic undertaking. He thought the Council might wait upon the 
Directors, and ask for a reduction to 3s. or 2s. 6d. per 1000 cubic feet. If 
the Company would not treat them in an equitable spirit, they could look 
abroad and get an electric light company to light the town. 

Alderman Fortune said he thought Alderman Dawson was quite justi- 
fied in bringing this subject forward, because there was not a single person 
present who did not wish to pay a lower price for gas. With regard to the 
question of 25 per cent. dividend, he should only believe it when the fact was 
laid before him. They could not do as they pleased with the Gas Company, 
although they might ask the price of the works. They had no power to 
build other gas-works, and they were not going to obtain power, because 
they could not supply themselves with gas at the price now charged. It 
was unjust to say that this year’s agreement as to the public lighting was 
not completed, because this was not the fault of the Company. They had 
met the Corporation in an amicable spirit; but the Council rejected the 
terms, and further arrangements were not completed, on account of the 
absence of the Secretary. The Company said they might go on, on last 
year’s terms, until a freshagreement was made. He should be prepared to 
vote for the proposed Committee. ; 

Mr. Meyer thought nothing but good could accrue from the resolution. 
He should, he said, have been glad if some one had quoted towns, similar 
in size to Harrogate, where gas was supplied in the same manner, and with 
the same scattered area. It would be folly for the Corporation to embark 
in building gas-works; and with regard to the purchase of the works, every 
candidate at the election expressed himself adverse to it. P 

Mr. Tayor believed every ratepayer in Harrogate would agree with the 
resolution. Theprice of gas had been a great burden on the town; and he 
should have liked the same number of gentlemen outside the Council to 
join the proposed Committee in waiting upon the Directors of the Gas 
Company. It must not be forgotten, however, what an immense number 
of unremunerative mains the Company had laid down, and still had to keep 

oing. 

. Alderman Exx1s had been listening for fresh points to help the Council; 
but he found they were in no better position than they were 20 years ago. 
He was not averse to attempting, both by Committee of the Council anda 
deputation of influential inhabitants, to procure a substantial reduction 
the price of gas. He agreed with the resolution as far as this. But the 
other side of the question should also be considered ; and the first thing he 
wished to point out was that the Corporation had no compulsory power to 
purchase. The Company could sell, and the Corporation could purchase, 
if both were willing ; but they could not compel the Company to sell. He, 
for one, did not believe that the two authorities would agree upon the price 
without serious consideration ; and, personally, he was not willing to put 
chase the Company’s concern. They had already one large house in the 
town lighted by electricity, and he looked forward to soon seeing this light 
more generally adopted. Consequently he could not undertake even to 
consider the proposal to purchase. As for a public meeting, he quite 
agreed that the Council should be thoroughly prepared with a scheme t0 
submit to the ratepayers. If the mover and seconder of the resolution 
would omit the latter clauses, keeping only to the interviewing of the 
Directors—along, if they liked, with a deputation from outside—he should 
support it ; but could not do so otherwise. 

r. PERKIN concurred with the remark that the deputations from the 
Council had always been treated most courteously ; still he could not vote 
for the purchase of the present gas-works. The electric light was too close 
upon them. He was quite agreeable to a deputation waiting upon the 
Directors; but farther than this he would not go, as the Council, he 
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pelieved, had no real intention of purchasing. The lighting of the town 
in the future must be by electricity. 

Alderman Supson was in favour of the proposed Committee, especially 
if it could by any means induce a Government Inspector to visit Harrogate 
and make an official inspection. It was of no use talking further; they 
should proceed to elect their Committee. 

Mr. WEBSTER thought the straightforward and best course was to appoint 
a Committee to wait upon the Directors of the Company, and he believed 
the Company would meet them as to reducing the price—say to 2s. 6d. or 
gs, per 1000 cubic feet. 

cane Dawson, in reply, said he did not propose to purchase the gas- 
works except at a fair price. He maintained that gas could be made at 
one-half or one-third the sum now oy for it at Harrogate. He never 
jatended holding a — meeting until the Committee had gone thoroughly 
into the matter and referred it to the Council, who would decide whether to 
hold such a meeting. 

Mr. Meyer moved, and Mr. Hammonp seconded the following amend- 
ment :—‘ That, in consequence of the high price charged by the Heceeente 
Gas Company for gas, and the numerous complaints, public and private, 
which are made, and the general dissatisfaction arising from the method 
of supply, @ Special Committee of this Council be appointed to consider 
and recommend to the Council some remedy; such Contmittee to consist 
of seven members of the Council, with power to add to their number.” 

On the amendment being put it was lost by 11 votes to 3. The original 
motion was then unanimously agreed to, and the Committee appointed. 





A NEW INDIA-RUBBER GAS-TIGHT TUBING. 

Mr. Thomas Fletcher, of Warrington, sends us a specimen of his new 
patent flexible tubing, concerning which he says: “An elastic rubber 
tubing, perfectly gas-tight, and free from smell, has been urgently needed 
for many years ; in fact, the impossibility of making satisfactory connec- 
tions for gas apparatus which requires to be moveable has rendered the 
use of gas as a fuel in many cases a most objectionable nuisance. The 
tubing I have recently patented is made of two layers of rubber, with pure 
soft tin-foil vulcanized between. It is perfectly and permanently gas-tight, 
and free from smell under all circumstances ; whilst it retains (sufficiently 
for all purposes) the flexibility and elasticity of an ordinary rubber tube. 
The braided or cloth-covered tube, which has been made with the inten- 


. tion of filling this went, has never come into general use, owing to the very 


small quantity of gas it will pass, rendering it almost useless for anything 
except small lighting burners, and also that special brass connections and 
screws have to be fitted to every burner and both ends of every length 
of tube. Both these serious faults are done away with. I have been 
experimenting in this matter for many years ; and the result now obtained 
fills a most urgent want, which every maker and user of gas apparatus 
must feel almost daily. Irrespective of the known fact that extremely thin 
layers of rolled or beaten tin are perfectly gas-tight, this tube has been 
thoroughly tested under continuous heavy pressures of gas; and I have no 
doubt you will appreciate its great utility.” 





THE DISTRIBUTION OF WATER AND THE DUAL SUPPLY. 
By Col. Sir F. Bouton, Metropolitan Water Examiner. 
[A Paper read at the Society of Arts Water Supply Conference, at the International 
Health Exhibition.) 

In former times it was customary to lead water through aqueducts to 
public fountains, whence it was taken by water carriers to those con- 
sumers who could afford to pay for it ; while the poorer classes fetched the 
water from the fountains for themselves. This system still exists in cer- 
tain large cities abroad, such as Constantinople and Venice. In some 
towns, indeed, even in ancient times, this primitive mode of delivering 
water was found insufficient for the better class of houses. In luxurious 
Pompeii, for instance (which was destroyed 4.p. 79) a very complete system 
of distribution appears to have existed by means of pipes, which delivered 
the water direct to the houses. This mode, however, was by no means 
general; the inhabitants of most cities contenting themselves, as above- 
mentioned, with the services of water carriers. 

A very noticeable want in connection with those towns which derive 
their water supply from public fountains is that they are, for the most 
es, without any sewerage system ; and the evils arising from this serious 

rawback may be readily imagined, although it is not the object of this 

paper to describe them. On the other hand, it should be mentioned that 
the difficulty of carrying large quantities of water in such towns to the 
houses separately has, from time immemorial, been remedied to a certain 
extent by the construction of baths and other public conveniences for the 
general health and benefit of the inhabitants. 
_ The mode of distribution which may now be said to be almost universal 
is by means of cast-iron pipes; and, as far as our knowledge goes, in the 
present state of hydraulic engineering, this system may be considered 
perfect. Towns are divided into districts, according to position and level, 
and in each district mains are laid, usually following the course of the 
principal streets. From these mains service-pipes supply all the streets 
within the area. Each service-pipe is provided with a cock at the junction 
with the main, and a wash-out valve at the other end; fire-plugs or 
hydrants being inserted at convenient distances, usually about 100 yards 
apart. In those districts which are supplied on the intermittent system, 
the service-pipe cocks are opened and closed at certain intervals; but 
where the plan of “constant supply” is adopted, they are always left 
open, except in case of accident, or during repairs. The water, on passing 
luto the service-pipes, enters as it were a cul de sac, where it is apt to 
remain, practically stagnant, unless there is a large draught or consump- 
tion; thus allowing the impurities held in suspension to be deposited on 
the sides and bottoms of the pipes. It is for this reason that a wash-out 
valve is placed at the end, which, if opened sufficiently often, allows the 
impurities to be washed out. But if this precaution is neglected, the 
impurities accumulate ; and when a sudden draught is made in the service- 
pipe, they find their way to the consumer. By having no “dead ends” 
this difficulty is obviated, as the water is continually circulating in all 
Srestions. This arrangement is of great advantage where there is constant 
supply. 

Lhe pipes should be of iron, of good tough quality; as, if the metal is 
brittle, difficulty is found in cutting the holes to receive the house service- 
Pipes. The 2-inch pipes are usually cast in 6-feet lengths; 3-inch to 
12-inch, in 9-feet lengths; and 12-inch and upwards, in 12-feet lengths. 
In order to ensure uniform thickness, the pipes are generally cast upright, 
and the sockets downwards; and to prevent oxidation of the interior, they 
fenerally either receive a coating of lime inside, or are dipped while hot 
into a mixture of pitch, oil, and tar, which is usually known (from the 
name of the inventor) as Dr. Angus Smith’s composition. The protection 
of the interior of the pipe is particularly necessary if iron is used in the 
filtering medium, as otherwise the water becomes distinctly chalybeate if 
the consumption is slow. 

The mode of connecting the pipes together is by slipping the spigot end 
of one pipe into the socket of the next, and then m g the joint. The 
ordinary method of joining pipes is by the “ yarn and lead ” joint, and the 








“turned and bored” joint. In the former the best white yarn is caulked 
in to a depth of about 23 inches, and the rest of the space run in with soft 
lead, which is afterwards well set up or caulked one-eighth of an inch 
within the rim of the socket. The chief point to be observed is that no 
part of the yarn should find its way into the interior of the pipe. In the 
turned and Cooed —;) the turned spigot is simply brushed with cement 
or paint, and pushed home into the bored socket. The extra space is 
sometimes run with lead and sometimes left. The most approved modern 
system is to run the joint solid with lead without the yarn, a strip of 
drawn lead being inserted in the bottom of the socket in lieu of yarn. 

For connecting the service mains, suitable cast-iron branches are intro- 
duced. The non | used for regulating the flow of the water consists of a 
door, which is raised or lowered by means of a screw worked from the sur- 
face. For the purpose of supplying water in case of fire, or other emer- 
gency, openings are left in the mains, which areclosed in some old-fashioned 
water-works by wooden plugs, but in all modern ones by hydrants, which 
are undoubtedly to be preferred. 

Each house is connected with the service-pipe or main by a pipe called 
the “house service-pipe;” the connection being made by means of a 
ferrule screwed into the main. The house service-pipe is generally of 
lead; but as some waters have a chemical action upon this metal, drawn- 
iron pipes (either glazed, galvanized, or otherwise protected) are substi- 
tuted. Where the system of “ constant supply” prevails, an apparatus is 
used in order to avoid inconveniencing the consumer, which enables 
the ferrules to be inserted while the main is still charged and under 
pressure. 

The depth at which mains should be laid varies according to circum- 
stances ; but may be taken, in temperate climates, to be from 2 to 3 feet 
from the surface of the ground to the top of the pipe. In colder climates 
the mains should be laid at sufficient depth to escape the action of frost, 
which, generally speaking, does not extend below 4 to 5 feet. When 
mains are laid at this depth, the cost of laying as well as making house 
connections and effecting repairs is very much increased. When the 
temperature of water in winter and summer varies considerably, the 
length of main is affected. Where socket joints are used, little damage is 
done; but with turned and bored joints it will generally be found that in 
autumn some tightening up of the joints is necessary, unless provision 
is made for the contraction which then takes place. 

Where pipes are carried across openings, they should be protected from 
changes of temperature. This can conveniently be done by enclosing 
the pipe in a wooden casing ; the circular space being filled in with felt, saw- 
dust, or other non-conducting material. In laying mains across bridges, 
great care should be taken for their protection. It will often be found that 
there is not sufficient depth from the surface to the arch or girder of the 
bridge to allow of the pipes to be laid. When this is the case, it is con- 
venient to carry the mains on cantilevers at the side of the bridge; the 

ipes being enclesed in a casing of wood or other material. In new 
Coldees it is generally arranged to leave sufficient space for a subway 
below the footpaths. This, as a rule, isa very convenient way, as it allows 
of repairs being effected without interfering with the ordinary traffic. 

The system of distribution hereinbefore described refers mostly to the 
distributing pipes within the town. In some exceptional cases, owing to 
local circumstances, wooden pipes, similar to those which were used before 
the introduction of iron pipes, are still used ; and in places where freight 
and carriage are difficult, pipes formed of sheet iron or steel can, owing to 
their lightness, be more economically used than those of castiron. Pipes 
have been made of paper prepared with bitumen and several other sub- 
stances; but have not been proved able to withstand the severe tests to 
which water-pipes are subject. Where the pressure is very great, as for 
instance where water is distributed for hydraulic power, the pipes are cast 
of extra thickness, and a “faced” flange joint with an india-rubber ring 
inside a recess, into which a projection on the next pipe fits, is sometimes 
substituted for the socket joint. 

The construction of the aqueduct conveying the water from the source 
to the distributary mains varies with circumstances. If the water is con- 
veyed under pressure, one of iron is necessary, and preferably of cast iron, 
which, being laid under the surface of the ground, is better in all respects 
(apart from cost) than any other. The pipes are so placed as to follow 
pretty closely the undulations of the ground, an emptying valve being 
fixed at the bottom of every fall, and an air-escape valve at every summit. 
When large quantities of water, however, have to be conveyed, aqueducts 
of masonry, brickwork, or concrete have to be adopted. These, unlike 
pipes, which can be made to follow the inequalities of the ground, have 
to be laid to a regular gradient. Provision is made for draining such 
aqueducts; and overflows are placed along their length, to prevent damage 
in case of the flow of water being interrupted. All aqueducts of masonry, 
&c., should be covered ; but this is not always possible when they are of 
large size. Size, indeed, renders the covering less necessary, provided 

recautions are taken to prevent the infiltration of land drainage, as the 

arge quantity of water owing down is less liable to be affected by the 
sun, while the conduit, being uncovered, can be easily and completely 
cleansed at all times. 

The cross section varies with the materials employed; those of brick- 
work and concrete being generally of an oval or circular form, whilst 
those of masonry are usually constructed with a rectangular section, and, 
when covered, are sometimes arched over, and sometimes covered with 
slabs. For the aqueducts, tunnels often have to be made through hills 
and conduits over valleys. These latter, when there is sufficient head of 
water available, are usually crossed by syphons of cast-iron pipes. When 
however, the head of water cannot be spared, the aqueduct is carrie 
across the valley at the regular gradient, and supported by pieces of 
masonry or other suitable material. In this case the aqueduct is some- 
times continued in masonry, brickwork, or concrete, or a trough or tube of 
wrought iron is substituted. This trough is sometimes made of pipes of 
sheet iron or steel, riveted together throughout the full length of the 
crossing, and suspended and braced by wire cables or rods, similarly to a 
suspension bridge. One of the most import of modern aqueducts is that 
conveying the water of the River Vanne to Paris. sai Sk 

The chief points to be observed in the designing of a complete distribu- 
tion should be (1) that the water, which before entering the mains is in its 
purest state, should be delivered to the consumer in a similar state, and 
suffer no contamination on the way ; (2)that the mains should be of sufficient 
area to allow an ample quantity of water to pass to meet all contingencies ; 
and (3) that a constant circulation should be maintained of about 3 feet per 
second, so as to prevent any deposit taking place. . 

In the case of many large towns, an abundant supply of water of inferior 
quality is found in close proximity; while farther off, but still within 
reasonable distance, a limited supply of better water exists. In considering 
such cases, it often becomes a question as to the advisability of adopting 
both sources of supply ; the latter for drinking purposes, and the former 
for domestic and manufacturing uses. In the opinion of the writer, a 
system of dual supply is not practicable for domestic purposes, but only 
for municipal or manufacturing requirements. In cases where water is 
used for power, a dual supply may also be considered indispensable, as the 
great pressure necessary for its economical use for this purpose is unde- 
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sirable for a domestic supply. Again, a oy ee supply for municipal pur- 
poses can be used for road-watering, sewer-flushing, extinguishing fires, &c., 
without affecting the domestic supply. In most manufacturing towns 
the factories are grouped together, and require large quantities of water 
at a very cheap rate, which, supposing the water is not used in any way 
for alimentary purposes, can often be supplied from sources sufficiently 

ure for purposes of manufacture, although the water may be unfitted for 

ousehold consumption. Such a supply exists at Roubaix, in France, 
where the cheapness of the water contributes to the cen geye of the 
town. Paris also is supplied in the same manner, there being a double set 
of mains in the streets—one for domestic purposes, and the other for 
street-watering, &c. The supply of potable water, however, is limited, and 
in time of drought is supplemented by water form the Vanne. 

A dual supply for domestic purposes would entail a considerable extra 
outlay on the construction of works, as a double line of mains would be 
necessary in every street, and the cost of most of the house fittings would 
be doubled, as they would have to be in duplicate. Another objection is 
the probability that the excellent quality of the water supplied for potable 
purposes would cause the quality of the other to be little considered, and 
the latter might deteriorate, or become subject to great contamination. 
Consumers, Coning this in mind, would probably use the purer water 
almost entirely. In ordinary times, this might not be of much conse- 
quence; but in times of drought it would be serious. This difficulty, it is 
reported, has lately occurred in Paris, which, as just stated, is supplied 
under this system, and where now, in the heat of summer, with the 
cholera possibly approaching the city, the spring water is said to be 
failing, so that nearly all the supply will have to be taken from the other 
source, the Vanne. Unfortunately, this water is not so carefully filtered 
and aérated as it would be were it usually employed for domestic purposes, 
and consequently it may prove a source of danger and disease. 

When only one supply exists for domestic purposes, means are generally 
taken to render it as pure as possible, either by efficient filtration, or by 
such other means as may be found necessary. Should such water not be 
considered of a sufficiently high standard of quality, a pure source is 
selected, and the old one p Mame ane m or, supposing this to be impossible, 
the use of household filters becomes universal. When the Chelsea Water 
Company first moved their intake to Ditton, in carrying out the works an 
extra reservoir was constructed, and extra mains were laid for supplying 
unfiltered water for road-watering and other purposes. But in practice 
this arrangement was found not to be any saving, and to possess no 
advantages over supplying filtered water for these purposes, so it was 
discontinued; and now none but filtered water is supplied. 

It might be contended that if water were sold by meter, the difficulty of 
supplying the two kinds of water for domestic purposes would be over- 
come, inasmuch as the extra cost of the pure water would prevent its 
excessive use, and so conduce to its conservation and the greater use of 
the inferior water. This argument, probably, would prove fallacious, as 
the servants who use the water are nd seree | by any such considerations. 
It might further be urged that the inferior water should only be laid on to 
the closets, and that the supply to them should be independent of the 
general domestic supply. This arrangement would leave the greater part 
of the supply to be furnished by the better water, as nothing else could be 
supplied. Baths, for instance, might be supplied also; but when it is 
remembered that these are very frequently supplied with hot water from 
an apparatus from which water is ieowa for other purposes, it will be 
seen that it would be practically impossible for baths to be connected with 
the inferior supply. Apart from a dual supply, in which water is distri- 
buted under great pressure for power and under smaller pressure for 
ordinary consumption, only one plan seems feasible, which, however, from 
the necessity for duplicate mains, &c., must necessarily be costly, though 
probably, if carefully worked out, it might prove advantageous in many 
respects. The writer would hesitate to bees such a scheme, except 
under exceptional circumstances. It is that the domestic supply should 
be entrusted to a company selling water by meter, and the general sup- 
ply (including supplies to cities) should be in the hands of the municipal 
authority, and paid for by a general rate levied on all property. In 
addition, the municipal authorities would receive payment for any water 
they might dispose of for manufacturing purposes. It will be seen that 
under this arrangement the municipal authority would have under its 
control water-works (supplying fairly good water, it must always be 
presumed) for supplying water-closets, road and public garden watering, 
sewer-flushing, fire extinguishing, and to sell for manufacturing purposes. 
Moreover, the company supplying water by meter for domestic use, and 
for those manufacturing purposes for which pure water is indispensable, 
should also be under the supervision of the municipal authorities. 

Such a system as that above described would probably only be found 
worthy of consideration in the case of a town which possessed a supply of 
good water, but of so limited a quantity that the rapid growth of the city 
rendered an increased supply indispensable, and where there was an 
inferior supply near which could be made available for municipal purposes 
at small cost. By these means the consumption of the pure water would 
probably be reduced to such an extent as to be available for a much larger 
population ; and at the same time, from the fact of the municipal autho- 
rities controlling the house drains, closets, and flushing supplies, an 
improved sanitary condition might result. It is, however, not easy to 
imagine a town in such a position. Rain water, as it falls, is in a com- 
paratively  oeg state; and if —- measures are taken to preserve the 
surplus falling in wet seasons, and to keep it from contamination, it will 
generally be found that the rain falling in each watershed is amply suffi- 
cient to supply the whole of the inhabitants dwelling in their districts. If 
any scarcity exists, it is owing, generally speaking, to the want of proper 
care, or else to the fact that the district is so subdivided under different 
authorities that joint action for the proper conservation of the rainfall is 
impossible. 


NEW MAIN DRAINAGE WORKS FOR COLCHESTER, 

The new system of main drainage which has been carried out at 
Colchester by the Borough Surveyor(Mr. C. Clegg, Assoc. M. Inst. C.E.), with 
the occasional advice of Sir R. Rawlinson, C.B., has lately been formally 
opened after a visit of inspection by the Mayor (Mr. A. Francis), the Chair- 
man of the Drainage Works Committee (Mr. W. Marriage), and a large 
party of gentlemen. 

The works are situated about midway between the Hythe and Wivenhoe, 
on the right bank of the River Colne, immediately adjacent to which the 
pumping station is situated. The general character of the system is one 
of interception ; the main sewer following for the most part the contour of 
the river, and taking up on the route such of the existing sewers as were 
considered to be in a sufficiently sound and otherwise satisfactory con- 
dition. The contract (£39,000) included the construction of a considerable 
number of entirely new sewers and drains, varying in diameter from 9 to 
24 inches. These have been laid out in straight ines, with manholes or 
access chambers at their junctions and intersections, which also serve the 
ge of ventilators. The whole of the pipe and other drains have, with 

ew exceptions, sufficient inclination to give to the passing sewage a 
velocity of more than 2 feet per second; thus being as nearly as possible 








self-cleansing. In cases where it was found impossible to give a sufficient 
inclination to the sewers to obtain this velocity, flushing chambers of eop. 
siderable capacity were constructed at intervals; the water being liberateg 
in some cases by a valve, and in others by an automatic syphon arrange. 
ment, causing a rapid discharge of the contents of the chamber into the 
sewer. This latter method is much better than any other at present jp 
use. 

Colchester being built on a number of small hills, the rain water gets 
to the sewers in some situations with —_ rapidity ; and it was found 
necessary to make some of the sewers of unusual capacity with regard to 
their normal work, owing to the difficulty, on account of their situation, 
of giving them prompt relief in times of heavy storms. The old sewers 
are, wherever practicable, made use of as storm conduits, and the inter. 
cepting sewer has storm reliefs to the river equal to four times its own 
capacity. The River Colne had to be crossed under in two places, and in 
both cases cast-iron socket-pipes were employed, the joints being made 
with Spence’s metal. In many of the low-lying parts of the line, consider. 
able difficulty was experienced in getting a thoroughly reliable foundation; 
but in all cases by increasing the area of the base, and by, in some cases, 
using timber platforms, sound work was obtained. Along the side of the 
tidal river at the Hythe, where the traffic is heavy and somewhat con. 
stricted, 36-inch cast-iron pipes were used ; thus enabling the work to be got 
through more speedily and with less interruption of the general traffic. 

The last three-quarters of a mile of the outfall sewer is used as a store- 
age tank, in order to obviate the necessity of night pumping. This sewer 
is circular, and 6 ft. 3in. in internal diameter, having a capacity of about 
674,000 gallons; being about the average flow of sewage in 24 hours. But 
the quantity passing through the system in the daytime being of necessity 
very much in excess of that at night, this storeage room is found suffi. 
cient. In order to avoid the possibility of the gases that might generate 
in this sewer (which has no house or other connection) finding their way 
into the upper parts of the system, the tank sewer is dropped at its upper 
end sufficiently below the level of the one entering it to admit ? a 
syphon and valve arrangement, the employment of which effectually 
pr the passing of any gases. Where new sewers have been con- 
structed, and where steep gradients are likely to favour the escape of 
sewer gas, a similar plan has been adopted. 

The sewage is finally raised at the pumping station by means of dupli- 
cate sets of three-throw ram pumps, with valves specially designed for 
pumping sewage and such extraneous matters as might pass the screen 
chambers; the pumps being actuated by a pair of 25-horse power auto- 
matic horizontal condensing engines. The engines and pumps are so 
geared as to be able to run together or separately ; each engine being able 
to work either set of pumps. The average quantity pumped daily at the 
present time amounts to between 600,000 and 700,000 gallons; the sewers 
and pumping machinery being capable of dealing daily with double this 
quantity if necessary. 

The contractors for the works were Messrs. J. and J. T. Bintley. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EpinsureGu, Saturday. 

The “ dry versus wet meter” controversy is one of those problems as 
puzzling as the riddle of the Sphinx; the respective advantages and dis- 
advantages being such that, to the unprejudiced observer, the only way out 
of the difficulty would seem to be by the adoption of the Irishism, “ both’s 
best.” One of our largest companies has boldly taken the lead in favour 
of the dry meter; giving the other entirely to the old-metal merchant, and 
relegating its use, as far as may be, tothe past. This wholesale demolition 
of the aged “ wets” may prove not quite an unmixed blessing, as is shown 
by the operation of the “ Sale of Gas Act.” In one place where it has 
been adopted for many years the experience of the inspector is that the 
dry meters register from } to 4 per cent. against the consumer. For- 
tunately, or unfortunately, as it may appear, consumers are not generally 
aware of their privileges under this enactment, about which there need be 
no mystery. A customer of one of our large companies, who knew thathe 
could, on giving 24 hours’ notice, demand that the accuracy of his meter 
should be tested, recently enforced this privilege, with the result that the 
inspector under the Act reported that the meter was registering 64 per 
cent. against the consumer. The latter then proved himself equal to a 
bit of ‘sharp practice,” for he claimed repayment of 64 per cent. from 
1869, when the stamped meter was first connected to his fittings. An 
offer of this deduction on the last quarter was scouted by the consumer, 
whose gas accounts during the 15 years amounted to £365; and 
ultimately the Company have had to compromise the claim by 
repaying to the “intelligent” consumer 54 per cent. on the total 
sum above mentioned. A “dry meter” epidemic of this description 
would be rather “scotching ;” and I merely mention the incident here 
as a sort of precaution, as well as some ground for suggesting 
that companies would be wise to introduce a more systematic 
course of testing meters supplied by them. The “ Act for Regulating 
Measures Used in Sales of Gas” was passed on Aug. 13, 1859, on the 
preamble that “it is expedient that the measurements used in sales of 
gas for lighting, heating, and other purposes should be hereafter regu- 
lated by one uniform standard, and that all meters should be stamped.” 
A subsequent amendment made the adoption of the Act by towns and 
counties optional—a relaxation which may account for the little publicity 
given to its operation even in a head-centre like Edinburgh. Here it 
was adopted in 1861; and a penalty of £5 is now exigible by anyone 
using an unstamped meter. The statute provides, as readers of the 
JOURNAL are aware, that meters are not to be stamped if they are more 
than 2 per cent. incorrect in favour of the buyer, or 3 per cent. in favour 
of the seller; and no meter duly stamped shall be liable to be restamped. 
But, as I have pointed out, the correctness is not a guarantee beyond the 
24 hours’ notice by a consumer to have the meter tested (at his expense, 
of course). The desirability of this being done at stated periods is now 
advocated with some force, particularly in regard to dry meters, as wet 
meters, it is urged, never go wrong “unless the gas is dirty.” Perhaps 
the least likely parties to be at this trouble a expense are the cor- 

orations; and yet they should be the most reliable in this respect. 

nder a iecommendation of the Board of Trade, it has been resolved 
to test every three years all the meters in military barracks. 
was recently done at Edinburgh Castle, Piershill, and Glencorse; the 
standards having to be taken to the meters, as they were all fixtures. The 
Edinburgh meter testing department has, since Sept. 16, 1861, down to the 
date of the last report, tested 791,568 meters; the fees amounting t 
£23,428 odd. Last year the number passing through the hands of the 
inspectors was 31,287; the fees amounting to £1015 19s. 6d. The fees are 
6d. for each meter delivering a cubic foot of gas in four or more revolutions, 
and 1s. for each meter delivering this quantity in any less number of 
revolutions. Expenses of inspectors are authorized to be defrayed out of 
the local rates; and, in the interests of ratepayers and manufacturers 
pp nothing should be lacking to maintain mutual confidence in the sale 
of gas, 
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It is not every business in which a large and increasing demand for the 
article sold causes concern and anxiety to the manufacturer. Yet this is 
not an uncommon predicament in the sale of gas, particularly where the 
works are so circumscribed as to seriously limit the necessary extensions. 
The Directors of the Dunfermline Gas Company have been in this position 
for a considerable time past; that interesting town, through its linen 
manufactures, rising to an importance more beneficial and enduring than 
that occupied by the ancient town in Scottish history. The bigger the 
trade, the larger the demand for gas. All the available space on the present 
site of the gas-works has been utilized for the extension of the producing 

Jant; and how to remove the barriers by which they were hemmed in 
Fecame the problem set to the Manager of the works for solution. It is in 
a difficulty of this kind that the skill and ingenuity of a gas manager are 
tried; and the Company are fortunate in the possession of a gentleman 
equal in all respects—economy and utility being of every importance— 
to the occasion. Dunfermline is happy in the possession of a well- 
known and experienced Manager, Mr. WW. Mackenzie. Some time ago he 
was instructed to consider the difficulty and to report. This he accord- 
ingly did ; the result being that, after much negotiation, the Directors have 
acquired about 3 acres of land contiguous to the Dunfermline and Queens- 
ferry line, and here Mr. Mackenzie has arranged entirely new works which 
the Directors and shareholders have resolved to carry out—gradually, of 
course, as may be required. There has just been completed a tank and 
gasholder (one of three to be ultimately erected close to each other). 
Each holder is 80 feet in diameter by 26 feet deep. The works will be at 
a lower level than that of the railway, so that they will be supplied with 
an overhead railway service. There has been already laid out at the new 
site upwards of £4500; but I have no doubt that, in the circumstances, the 
benefit of the Company and the credit of the Manager will be the result. 

The provincial dependence on the summer solstice for public guidance 
in the streets by night as well as by day is not generally approved by the 
casual visitors from the cities. Dunbar having entered the lists as a 
“ fashionable seaside resort,” is taking the initiative for lighting the streets 
with gas during “ the season.” 

At the monthly meeting of the Forfar Gas Corporation last Monday, the 
annual estimate of the income and expenditure was submitted, from 
which it appeared, according to the statement of the Convener of the Gas 
Committee that the — of gas to the borough might be reduced by 3d. 
per 1000 cubic feet. The suggestion was unanimously approved. The price 
of gas to the consumers is now 4s. 4d. per 1000 cubic feet, with 5 per cent. 
discount on accounts paid within a month; making 4s. id. net. 

Asecond attempt was made last week to reopen the Niddrie Colliery, 
but again without success, fire breaking out in the lower level ; so that this 
supply of gas coal is cut off indefinitely. The accumulation of water in 
the workings is now very large; the surface level being considerably 
higher than was reached by the flooding in October last. 

An a decision was given this week by Lord Fraser as to the 
powers of local authorities in connection with water supplies. A minority 
of the Local Authority of St. Andrews, headed by the Provost, sought to 
interdict the majority from proceeding with a scheme for a new supply of 
water to the ancient burgh; the minority alleging that the present supply 
was amply sufficient. His Lordship refused the petition; holding that 
the Local Authority were entitled to act bya majority. The proprietyand 
expediency of the works in question were, he said, matters left by the 
Legislature to the local authority of a town, and if they conformed to the 
statute no Court of Law could interfere with them. This judgment has been 
eppealed against, and intimation made that they would be held personally 
liable if they proceeded with the scheme ; but, disregarding this warning, 
the majority, at a meeting the other night, resolved to go on with the 
Lochty scheme, the offer made by a firm of contractors to do the work for 
£10,430 being accepted. 

The Inverness Police Commissioners and a few professional gentlemen 
visited, on Wednesday, the works at Loch Ashie, and the other portions of 
the engineering operations which have just been completed in connection 
with the water supply of the town. The Commissioners expressed them- 
selves much steseell with the strength of the works, as well as with the 
skill and ingenuity shown by the Manager (Mr. Macdonald) in their 
formation. 

The water-works of Aberdeen are becoming an extensive as well as an 
expensive concern, although the inhabitants of the city are still able to 
boast of having the cheapest water-rate of any town in Scotland. Large 
additional storeage is found to be highly desirable; and at a meeting of 
the Corporation this week, the Water Committee recommended that appli- 
cation should be made to Parliament in the ensuing session for a Bil to 
2uthorize the Council to take 8 million gallons daily from the Dee, in place 
of 6 million gallons as at present, pat additional borrowing powers for 
£80,000. The immediate expenditure required is estimated at £41,600. 
The existing borrowing powers are limited to £200,000; and these have 
been exercised to the extent of £189,500. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

After considering the matter for the last year or two, the Helensburgh 
Gas Company, Limited, have at last gone in for letting gas cooking and 
heating stoves on hire, with the view of encouraging the increased use of 
gas amongst their customers. In this respect they have followed the 
example set by at least nine gas corporations north of the Tweed, including 
Paisley, Greenock, and Dumfries in the West and South of Scotland, 
and by several gas companies. The Directors of the Helensburgh Gas 
Company continue to hesitate to take definite action, for fear they might 
give offence to the local tradesmen included amongst their customers ; 
such as the ironmongers and the gasfitters and plumbers. But this has 
been proved over and over again to be very short-sighted policy, by the 
fact that the ironmongers seldom do anything in the way of selling gas- 
stoves until some systematic effort is made in this direction by an organ- 
ized body. Then, again, in regard to the objections of plumbers and 
gasfitters, it is well known that they get much additional work in fitting 
up stoves when they come to be let out on hire. The Gas Company has 
ately had a show-room built specially for this new branch of their 
business, where they intend to keep a large variety of heating and 
cooking apparatus, and where the working of such apparatus will be 
explained to the public, and an opportunity given of judging as to the 
advantages of cooking and heating by gas instead of coal. It is worthy of 
remark that, in their determination to make this movement successful 
alike to buyers and the sellers of the gas, the Company have agreed to sell 
all the gas used for cooking and heating at 10 per cent. less than the ordi- 
nary price, on condition that the gas so consumed is passed through a 
Separate meter, which is, I believe, quite a ‘‘ new departure” in Scotland in 
Connection with the selling of gas for such purposes, as in no other instance 
has the same olicy been adopted either by company or corporation. The 
meters let on hive will be charged at the rate of 10 per cent. on the list 
prices; and the terms of hire of the stoves are one-tenth of the cost per 
‘annum. But stoves of the value of £1 and less will not be hired out. 
From all Ican learn, I rather think that the charges made in Scotland for 
the hire of stoves are too great; there being a strong desire, both by com- 









anies and by corporations, to make a big profit on the hiring transactions. 

n one instance, at least, as much as from 10 to 12 or 13 per cent. is made 
on the hiring alone, whereas various English gas companies content them- 
selves with the profit made on the increased gas which they dispose of. 
I have before me two documents referring to the hiring of gas-stoves, and 
I find from that issued by an English gas corporation that a stove priced 
at £2 15s. is hired out at 1s. 6d. per annum, whereas in Scotland the 
annual charge for the same stove is 5s. 6d.; and a stove rated at £7 10s. is 
in the one case hired out at 3s. per annum, and in the other at lis. If 
stove-hiring pays in the English town, surely it ought to do so in the 
Scotch town by pursuing the same kind of policy. I find also that in the 
English town the hiring rates include the fixing of the stoves. Surely it 
would be likelier to increase the sale of gas if the more liberal policy 
referred to were adopted in Scotland, where, indeed, both companies and 
corporations might well take a hint on the point which I have incidentally 
raised in this “ Note.” 

A special meeting of the Maxwelltown Police Commissioners was held 
last night, for the purpose of considering communications from the 
Dumfries Gas Commissioners with reference to the lighting of the public 
lamps. Some time ago the Gas Commissioners offered to furnish a supply 
of gas by meter at a charge of 3s. 9d. per 1000 cubic feet ; the consumers to 
nage ane and place at least seven underground wet meters where required 

y the Gas Manager, and the quantities of gas consumed by the whole of 
the public lamps to be estimated at the average rate indicated by the 
meters attached to the lamps. As the result of a conference of a Sub- 
Committee with the Gas Committee, the latter body offered, alterna- 
tively, to place Maxwelltown on the same footing as the Dumfries Police 
Commission ; lighting the lamps continuously from Sept. 1 till May 1, and 
charging at the following rate (the consumption per hour being calcu- 
lated at 3 cubic feet per lamp)—viz., 13 pilot lamps, at £1 19s. 3d. each; 
62 12 o’clock lamps, at 19s. each ; pilot lamp at end of suspension bridge, 
£2 8s. 9d.; making a total charge for the season of £86 17s. The Lighting 
Committee deliberated on the matter, and by four votes to three they 
resolved to accept and recommend the adoption of the first offer, on 
condition that the Gas Commissioners agree to provide the meters. 
In the subsequent meeting of the Commissioners, Mr. Cairns moved 
that the Committee’s recommendation be adopted, but that it also 
be an instruction to the Lighting Committee to make inquiries 
in the meantime regarding other modes of lighting the town which 
might be adopted in the event of the Gas Commissioners not agree- 
ing to their terms. This latter clause had reference to a suggestion 
that they might have the town lighted by electricity (a2 company having 
offered to do this for Stranraer), or that they might revert to the paraffin 
lamps, which were adopted for a short time during a former dispute 
regarding the gas supply. Some objections were raised by various 
speakers; but eventually the motion by Mr. Cairns was agreed to. It is 
strange how some people will indulge in such vagaries about the electric 
light, and about its economics and its possibilities. The very company 
with whom the municipal authorities of Stranraer were coquetting in 
regard to electric —— some two years since, by way of “spiting” the 
local Gas Company, ceased many months ago to have any existence in this 
city. I feel certain that, so far as Maxwelltown is concerned, the electric 
light is quite an ignis fatuus; and I am tolerably sure that the use of 
paraffin | rend will not again be resorted to, and that the Dumfries Gas 
Commissioners will not depart materially from the terms that they have 
offered. 

At a meeting of the Police Board of Greenock, held last Tuesday, the 
Committee entrusted with the arrangements for carrying out the Electric 
Lighting Provisional Order, submitted their minutes, which contained the 
following report by the Gas Manager (Mr. S. Stewart) :—‘‘I have to report 
that seven offers for the supply of electric lighting plant have been re- 
ceived as follow:—Messrs. R. E. Crompton and Co., £1050; Mr. E. 
Beckingsale, £1040; the Maxim Weston Company (per Mr. H. Watt), 
£1055 10s.; Messrs. Muir and Mavor, £943; The Anglo-American Brush 
Electric Light Company, £1186 11s. 8d.; Messrs. H. Bennett and Co., 
£1000; Messrs. J. D. Andrews and Co., £900. With respect to offer No.1, 
no details of the estimate are given, or anyexplanations. Offer No.2 gives 
a long explanatory letter, containing a good deal of useful information, and 
detailed offer, and also alternative tender for apparatus without the wire. 
Offerer No. 3 is for arc lamps only, and two dynamos only, and the offer is 
otherwise not consistent with the specification—letter giving explanation 
is with the offer. Offerer No. 4 is in terms of specification. Offerer No.5 
includes wood trough and other apparatus not in the specification, 
amounting in all to £275, which deducted from amount of offer (£1186) 
leaves £911 11s. 8d. as the net amount of offer for comparison. This offer 
also includes the using of Callenders’ bitumen-coated wire, which is pre- 
ferred, I am told, to the Kinetic Company’s double-leaded coated wire. 
Offerer No. 6 is a lump sum without details, except a general statement in 
letter. Offerer No.7 is also a lump sum, and includes cost of laying wires 
in wooden trough of their own pattern. Messrs. Siemens and Co. declined 
to offer; and the Callenders’ Bitumen Telegraph Company have included 
their offer with the Anglo-American Brush Company, and send a letter 
explaining why their wire is preferred to the Kinetic Company’s wire.” 
The Committee agreed that the Convener, Mr. Stewart,and Mr. Wilson, C.E., 
be authorized to consult Professor Jamieson, Glasgow, regarding the suffi- 
ciency of the specification and offers, and report to a future meeting. The 
Clerk was authorized to give the statutory notice to the Postmaster-General 
prescribed by the Electric Lighting Provisional Order. The minutes led 
to some discussion ; but they were approved of, and the matter was left in 
the hands of the gentlemen named. I believe it is the intention of the 
Committee to put down the most —- plant, so that in making the 
experiment they seem to be determined to find out both the actual cost and 
the contingencies of a supply of electric light for street lamps, being most 
unwilling to leave any room for being afterwards challenged with using an 
imperfect plant. I feel certain that, so far as Mr. Stewart has anything to 
do with the matter, the experiment will not be of a “ bogus” character, but 
of a bond fide sort in the true sense of the term. Many public bodies and 
electric lighting contractors will henceforth look upon the Greenock ex- 
periment as a kind of test case; and the fact that the motive power will be 
obtained from the town’s water supply will be of considerable importance 
in enabling those engaged in the experiment to determine what is the 
minimum of cost for successful lighting, or as successful as is possible in 
the present state of the art. : ; 

The pig iron warrant market has been steady this week, with the 
fluctuations in price very limited, and a large quantity of iron changing 
hands daily. Prices advanced from 41s. 5d. on Monday to 41s. 7d. cash on 
Wednesday and Thursday, and closed at 41s. 53d. yesterday. There are 
rather better reports from the Continent; but the accounts from the 
United States are unchanged. The superior brands of shipping iron are 
all firmer in price, and most of them show an advance. 

There is a moderate demand for all descriptions of coal, and the ship- 
ments, which continue to improve, are above the average for the season. 
An opinion now prevails that the long-continued dulness in respect of 
household coal is about over. The miners are generally getting full time, 
and are working steadily. 
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CURRENT SALES OF GAS PRODUCTS. 
Liverpoon, Aug. 23. 
Sulphate of Ammonia.—The tone of the market during the week has 
been extremely firm, and higher prices have been obtained. Prompt 


elivery, continues very active. £15 10s. has been paid ;\and now £15 lis. 
is generally demanded. Future delivery is neglected; buyers not relishing 
the advance values. The nitrate market is unchanged. 


MANCHESTER, Aug. 23. 
Sulphate of ammonia still retains its firm position in the market; and 
prices, on the whole, now show a slight advance. £15 2s. 6d. is generally 
refused by sellers, and £15 5s. asked; which has, in some cases, been 
obtained. The market, therefore, closes at about £15 5s. f.o.b. Hull. 


} 
| 
— are extremely scarce; while the demand, egpecially for Hull | 





Tue SEWERAGE or BricHTon.—A Local Government Board inquiry has 
recently been held at Brighton, by Mr. A. Taylor, in regard to an applica- 
tion _— by the Corporation for permission to borrow £25,000 for sewerage 
works. 

PREVENTION OF WASTE OF WATER AT Drorrwicu.—At the last meeting 
of the Droitwich Town Council, the Streets Committee reported that the 
Surveyor’s efforts in detecting waste of water had been attended with such 
success that, though the water was now kept on constant pressure, there 
was a saving of from 70,000 to 100,000 gallons beyond that consumed at 
the corresponding time of last year, when the water was turned off from 
8 to 12 hours out of the 24. 

Botton CorpoRaTIoN WATER Suppiy.—A statement of the receipts and 
expenditure in connection with the Bolton Corporation Water-Works for the 

ear 1883-4 has just been published, and shows a most satisfactory profit. 

he income for water supply for domestic purposes was £26,687 5s. 10d. ; for 
trade purposes, £11,976 10s. 6d.; and for building operations, £63 10s. 64d. ; 
for supply to the Leigh and Hindley Local Boards, &ec., £330919s. Other 
miscellaneous receipts made up a total of £43,782 0s. 11d.—an increase on 
the om year’s receipts of £1104 6s. 3d. The expenditure consisted of 
the following items :—Officers’ salaries, £1488 19s. 4d.; maintenance of 
works, £2520 14s. 5d.; rents and rent charges, &c., £5669 1s. 2d.; rents and 
taxes, £3008 8s. 1d.; printing and stationery, £220 7s. 2d.; miscellaneous 
expenses, £265 12s. 5d.; interest, £19,366 19s. 1d.; sinking fund, 
£1476 1s. 5d.; and instalment of loan due to Public Works Loan Com- 
miszioners, £1233 6s. 8d.—total, £35,249 9s. 9d. The sum of £1000 has 
been transferred to the renewal fund; £3600 of the profit has been trans- 
ferred to the borough fund; and £3932 11s. 2d. (the profit balance) also goes 
to the borough fund. 

Tae Late Mr. Tomttson, or Camprmce.—In their report, adopted at 
the half-yearly meeting of shareholders last Friday week, the Directors of 
the Cambridge Water- Works Company make reference to the death of this 
gentleman, which occurred in June last, as intimated at the time in our 
columns. They say: “It is with great regret that your Directors record 
the death of their Engineer and Manager, Mr. Henry Tomlison. Any one 
at all acquainted with him in the transaction of business, must have been 
sensible, after even a short interview, of his natural talent and ability. 
Mr. Tomlison has served the Company as Manager for 21 years, and as 
Engineer 14. Mr. Tomlison’s fitness for the two positions respectively was 
patent to his employers without a doubt of its certainty. So completely 
satisfied with the truth of this were your Directors, that they adopted his 

lans for work, after examination, without reference to any higher pro- 
essional authority; and they have not had occasion to repent of their 
confidence. Taking into consideration the above facts your Directors are 
irresistibly led to propose to the shareholders that the sum of 300 guineas 
should be voted and placed at the Directors’ disposal for the benefit of the 
widow and her children.” 

Tue Gas anD WaTeR Suppry or Lowestorr.—At the meeting of the 
Lowestoft Improvement Commissioners yesterday week, a proposal made 
by the Gas Committee to accept the Gas Company’s tender for lighting 
and a public ay at the price of £2 17s. 6d. each, and 
that of the Water Company for the supply of water at the rate of ls. 
per 1000 gallons (as before), gave rise to some discussion on the general 

uestion of the gas and water supply of the town. The Gas and 

ater Committee had themselves had the matter under consideration, as 

= specially called the attention of the Commissioners to the large sum 

aid annually for gas and water—viz., £1800; and recommended that a 

ommittee should be appointed to consider whether the Commissioners 

could not acquire the gas and water works. In the course of the discus- 
sion it was remarked that at Norwich the public lamps were lighted for | 
8700 hours for £3 4s. per mony 4 while at Lowestoft they were lighted for | 
e Commissioners were now agreeing to pay | 





2250 hours only, at the sum t 


—£2 17s.6d. The speaker expressed the opinion that if the Commissioners 
could see their way to purchase the gas-works it would be an advantage 
to the town, and the ratepayers would be ready to back them up in their 
efforts to do so. He moved the adoption of the Committee’s recommenda. 
tion, which was agreed to; and the Committee will be appointed at the 
next meeting of the Commissioners. 

Water Suppty anp SANITATION IN Pants.—The Paris correspondent of 
The Times, in the course of one of his letters last week, made the follow. 
ing remarks in regard to the water supply and sanitary arrangements of 
the French capital: ‘‘ Every year at this season alarm is expressed at the 
diminution of the water supply of Paris, and an intention is general] 
manifested by the municipal bodies of dealing with the question forthwith 
—an intention, however, which is forgotten as soon as the drought 
which occasions the alarm is at an end. The volume of water in the 
reservoirs is reported to be again very low; and the water-works are 
unable to yield at the present moment more than 378,000 cubic métres 
(about 83 million gallons) per day, which, it seems, is scarcely half the 
quantity considered necessary for the proper supply of Paris. It is strange 
that the Paris Municipal Council, which has so much time for matters 
beyond its jurisdiction, should find none for questions of such paramount 
importance to those whom it represents as those of the water supply and 
the sewage. In many quarters of Paris there is not a dwelling supplied 
with water; water closets (properly so-called) are only to be found in the 
newest houses; and, as everybody knows, the system of sewerage is behind 
the age—every Paris house being still supplied with a cesspool, which is 
emptied about once a year, and from which, from year’s end to year’s end, 
noxious gases ascend into the apartments, rendering the French metro. 
polis a hotbed of typhoid fever.” 

Tue ALLEGED DEFALCATIONS OF A Gas-RaTE CoLLEcTor.—At the last 
meeting of the Tipton Local Board, the Gas Committee reported that, so 
far as could be ascertained, the total amount of the defalcations of Beach, 
the late collector of the gas accounts, was £609 14s. 6d. The Committee 
considered that there ought to be no possibility of defalcations in the gas 
accounts, and that the late irregularities had arisen altogether through the 
divided responsibility of the Board in connection with the gas department. 
They resolved that the cashier should be requested to make out weekly the 
account of all receipts and expenditure, and all moneys due, and present 
such accounts each week to the Clerk for his examination and certification ; 
and that all gas accounts collected by the rate collector should be paid 
daily to the cashier, who should give him a proper receipt for any moneys 
then paid over to him. They further resolved that the Secretary be 
requested to apply to the Guarantee Society for payment of the sum of 
£300 secured by the late collector’s guarantee. The Rev. W. Cornwell 
remarked that it was a disgrace that such a defalcation should ever have 
occurred ; and there was no doubt that the division of responsibility was 
the cause of it. It could not have arisen in consequence of a pressure of 
duties, for he had no hesitation in saying that the cashier was not over- 
worked. He thought they should have a responsible member of the Board 
to see that things were done properly. He wished the cashier to be 
entirely responsible; and if his guarantee was not sufficient, let it be 
increased. After some discussion, the Committee’s report, so far as it 
related to the subject of the defalcation, was adopted. 

Tue Water Suppty oF HanpswortH WoopuHouse.—Last Thursday 
week, an extraordinary meeting of the Handsworth Woodhouse Local 
Board was held for the purpose of receiving the report of the Water Com- 
mittee with reference to their further negotiations with the Shefield 
Water Company for a supply of water for the district, to which reference 
was made in the JourNaL last week. A meeting of the Committee had 
been held, and they had also had an interview with the Chairman of the 
Water Company; but the Company refused to alter their terms in the 
least, and reminded them that the time allowed for the acceptance of the 
present offer had now nearly run out. The Committee asked whether 
they had in their estimate of £15,000 included “ duplicate mains ;’ but 
they were informed that there was no such thing as a “ duplicate main 
in the whole scheme. The Company also declined to give any further 
information than that contained in their offer, except to say that they 
had fully considered the present low price of materials and labour, and had 
taken these into account. The Chairman of the Committee (Mr. Birks) 
remarked that he very much wished they could have secured better terms, 
as £15,000 was a large sum of money to pay; but he thought the matter 
had been completely thrashed out, and the Board had done their utmost to 
secure the best terms possible. The present offer was much more favour- 
able than any of the previous ones, and was the best they might hope to 
secure. He therefore moved—‘ That the offer of the Sheffield Water- 
Works Company to bring a constant supply of water throughout the 
district in consideration of the sum of £15,000 paid to them by the Board 
be and is hereby accepted.” After discussion the motion was adopted. 








THE QUALITY OF THE LONDON GAS SUPPLY 


Durine THE Four WEEKS ENDED Ave. 19, 
[From returns to the Metropolitan Board of Works by Mr. W. J. Dreprn, F.I.C., F.C.S.] 





ILLUMINATING PowER. 
(In Standard Sperm Candles.) 


| AMMONIA. 
(Grains in 100 Cubic Feet of Gas.) 


SvuLpnuvr. 
(Grains in 100 Cubic Feet of Gas.) 





Companies—DIstTRICTS, 
Maxi- |Mini- 


| | 


| Means. {| | 
ieicataiticinitaiiiatin || Maxi- | Mini- | ———__—_ 


a 





mum. 


|| Maxi-| Mini-|_—__ —_— 
ps a July | Aug. | Aug. | Aug. \ +] mum. | July | Aug.| Aug. | Ang. 
| 29 | 6 12 | 19 || |} 9 | 6 | 2] 


| 


| 
| 
| 
| 


———— | | | | 








* 


The Gaslight and Coke Company— 
SS eee 
CamdenTown..... 
Dalston ee: is 
ee a 
Chelsea... 

Kingsland Road 
Charing Cross . Fo se, ke 
Westminster (cannel gas) . 

South Metropolitan Gas Company— 
POORER. ts ew tw tee tl 
Tooley Street , . 
OS ee ee 
Lewisham Ts a 

Commercial Gas Company— 

| =e are 
St. George’s-in-the-East . .. 





Dee RR RH 


4 abe BE. So de oe 4 
ASKND NAKCAGS 


16°6 
166| 16-4 
17-0] 16-7 
1| 168) 166 


ed 


a 
"9 
fore 

















* 
* 
- 


2 
iS) 


_ 
— 


ee et 
OH ASPIOSOOS 
SPOR 
oe lod 
CHOWROOA 
NSORNTE 
_ 


ONWASDHS 
ecesrce 
pwoorcSdor 
AAaAwSeaoc 


Tore 


_ 


GE Poesaensya 
SOS SORAGHS * 


—_ Re 
rd BPOODOOKHS 


10-2 11-2 
11:0| 10°6| 
10°4| 10°2 
11°0| 12°7 


_ 
w= bo 


ee woes eoeseeeseo 
~weooo eooeeoo 


— ee 
CSO POOCO 


CORNYNS BHROHOG 


One 

” 

aocootp 
ocro 


a 
ow 


or 


11:3| 12: 
tad Be 


ee SEK S SUAKeSsseow 


“ 





eo HOSS SoesoeSoe 
Keo @ooo ownoowooeo 
eo weee SoooreS 
pep SKoCoo KON oOGor 
eo weee ceeorHSS 


aw a2coom 
ec 
eo #°¢" 


Reo 
o- 
oo 
mo 
aid 
wb 


on 




















| 





* Station closed for repairs. 


SULPHURETTED HypRoGEen.—None on any occasion. 


Note,—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. 
not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas. 


PREsSSURE.—In excess on all occasions. 
Sulphur 


Pressure between sunset 


and midnight to be equal to a column of 1 inch of water; between midnight and sunset, 6-10ths of an inch. 
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LORD RAYLEIGH’S ADDRESS TO THE BRITISH 
ASSOCIATION. 
Wuen the proposal was first mooted for the British Asso- 
ciation for the Advancement of Science to meet in Montreal 
this year, it was received with mingled feelings. There 
was a great deal to be said in favour of the idea; but, on the 
other hand, the arguments against it were neither few nor 
weak, Eventually the Canadian invitation was accepted ; 
and now the success of the great experiment is assured 
beyond expectation. A very considerable proportion of the 
wise men of the United Kingdom, together with some who 
are not noticeably wiser than the majority as characterized 
by Carlyle, have trusted themselves to the Atlantic during 
the past few weeks. Speculation, not of the most serious 
order, has been rife on the subject of what would become of 
the nation if anything should happen to prevent the pilgrims 
now in Canada from returning to the land of their fathers. 
The imagination recoils from the idea of the simultaneous 
wholesale extinction of so many philosophers as are now 
away from home. When their present position and circum- 
stances are spoken of, however, by those who are left behind, 
the thought of the little-heeded dangers of an Atlantic 
passage is not that which is generally associated therewith. 
On the contrary, bearing in mind the welcome extended to 
the Association by the hospitable people of the Dominion, 





and the facilities that have been offered on all sides to the 
participants in this gigantic excursion, there are few of us 
who have been debarred by Fate and circumstances from 
joining it, who do not envy the more fortunate voyagers. 

It is to be hoped the Canadians will be pleased with their 
guests. From the list of official spokesmen of the Associa- 
tion for the present year it may be assumed that the proceed- 
ings of the meeting will be, on the whole, more generally 
interesting than they have been on the last few occasions. 
About ten years ago, or thereabouts, the attention of the 
public was habitually concentrated upon the annual meetings 
of the Association, with the anticipation—generally satisfied 
—of learning something new in physics or chemistry. The 
inaugural addresses, too, were eagerly perused for their clear 
and often eloquent presentments of the achievements and 
aspirations of men of science all over the world. The public 
expected the President of the year to tell them the philosophic 
‘time of day” with more authority than belongs to the 
newspaper writers who have assumed the scientific education 
together with the political instruction of the masses. Unfor- 
tunately, striking innovations and fundamental discoveries 
are not published every year; and so, since the introduction 
of the telephone, the annual record of the Association has 
been one of unobtrusive, if not humdrum progress along 
the beaten track. The presidential addresses also have been 
drier and drier; terminating last year in the absolutely 
forbidding discourse of Professor Cayley, who seemingly 
laboured to prove how thoroughly ‘flat, stale, and un- 
“ profitable’’ to its fellows the most intellectually gifted 
mind may be made to appear, when it is given over to the 
delirium of transcendental mathematics. This year the 
Association has been more fortunate, in having Lord 
Rayleigh for President. We say this advisedly ; for although, 
as a compliment to Professor Cayley, everybody was ready 
to admit last year that a man of science should not go out of 
his way to be popular, or even intelligible, surely it is rational 
to hold that an inaugural address delivered to a large audience 
should be in some way adapted to the occasion, and should 
not read like a disquisition intended solely for half-a-dozen 
congenial spirits shut up with the author in a class-room. 
Lord Rayleigh is a mathematician and a physicist—that is to 
say, he uses mathematics as a means to an end. His address 
is reproduced in another column, for it is studded from end 
to end with references to those very practical subjects in 
which our readers are interested. Beginning with an eulogium 
of the late Sir W. Siemens, the address immediately goes on 
to treat of what is called “the production and application of 
‘« electricity upon a large scale ;’ by which is meant electric 
lighting, although Lord Rayleigh seems strangely reluctant 
to say as much. It is noticeable that, in speaking of the 
success of electric lighting in large passenger ships, the noble 
Professor recognizes the especially favourable nature of the 
conditions—the concentration of life on board ship, the unity 
of management, and the presence of skilled engineers. 

One of the most suggestive passages of the address is that 
in which the development of steam and gas engines is dealt 
with, on the basis of what the speaker called the second law 
of thermo-dynamics, which follows and, in a sense, qualifies 
the first. As no less a person than the Professor of Experi- 
mental Physics in the University of Cambridge admits that 
this second law is “‘ only beginning to receive the full appre- 
‘ciation due to it,’ we may be allowed to confess that we 
now hear of its existence, as a law, for the first time. We 
are of those who, according to Lord Rayleigh, regarded 
Joule’s law as theoretic proof that the steam-engine is a 
very inefficient machine. At the same time we considered 
the practical reasons for this inefficiency were sufficient to 
forbid the hope of much improvement. Now, however, the 
Professor tells us that ‘‘ on a sounder view of the matter, the 
« efficiency of the steam-engine is so high that there is no 
“« great margin remaining for improvement.” This is a very 
different view from that hitherto held by those who had 
learnt to regard the law of the mechanical theory of heat as 
alone applying to the subject. In short, Joule’s law, while 
still the truth, is no longer to be accepted as conveying the 
whole truth, especially as the truth is required by practical 
men. A lesson of this kind is needed now and then by those 
who are rather disposed to dogmatize on certain theses of 
science which, after all, are experimental, and therefore 
liable to a suspicion of imperfection. 

It would take too much time to examine in detail the sug- 
gestive observations of the address on various phases of the 
motion of matter. Lord Rayleigh warmly commended the 
Institution of Mechanical Engineers for their researches into 
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the friction of oiled bearings, and hoped that the example set 
by the Institution would be ‘followed by other public bodies 
‘‘associated with various departments of industry.””’ In 
echoing this wish, we speak with due recollection of the 
industry in which our readers are specially interested, and in 
connection with which problems from time to time arise of 
deep scientific and practical interest. There is an organiza- 
tion whose duty it is to spread knowledge of obscure points of 
theory and application in connection with the manufacture 
and distribution of gas. From time to time, indolent or 
timorous voices are raised to deprecate collective research ; 
but it would be a sure sign of the decadence of our industry 
if it could be agreed on all hands that further inquiry is need- 
less, and progress impossible. Growth, and with it develop- 
ment, is the law of life which cannot be violated by anything 
that would continue to live. In reading Lord Rayleigh’s 
masterly address, the references to the not-known are as con- 
spicuous as the records of the known. Every individual 
experimenter, however humble his means and simple his aims, 
is called upon to fill the gaps which he recognizes in his own 
work. Every organization which can help the investigator 
has its duty in this respect clearly marked out. If every 
small advance cannot be signalized from high places, its 
influence and value will still swell the progressing power of 
intelligence and knowledge. 


THE MANCHESTER DISTRICT INSTITUTION AT 
HUDDERSFIELD. 
Tue Manchester District Institution of Gas Engineers had a 
successful meeting on Saturday at Huddersfield. The day 
was well filled ; the proceedings commencing with a visit to 
the Turnbridge Iron- Works of Messrs. W. C. Holmes and Co., 
and including an inspection of the works of the Colne Vale 
Gas and Drysaltery Company, besides the usual routine 
business, an address from the President (Mr. Robert Hunter, 
of Stalybridge), and a paper by Mr. Harrison Veevers. It 
is not a disparagement to the remainder of the day’s occupa- 
tions to say that the greatest interest attached to the visit to 
the Colne Vale Company’s works. The very title of the 
undertaking, in which gas making and drysaltery are so 
The concern origi- 


strangely combined, invites attention. 
nated in a dispute between the Gas Company previously 
supplying the district, and an influential section of the 


millowners of the locality. It is therefore a millowners’ 
undertaking ; and consequently the main and almost the 
whole of the consumption is of that fluctuating, unmanage- 
able character generally associated with the circumstances. 
In order to balance the concern, a curious kind of factory was 
attached to it, requiring a considerable amount of motive 
power for manufacturing purposes, and at the same time 
affording a profitable outlet for the waste heat of the retort- 
beds. Sometimes also it is necessary to dispose of surplus 
gas ; because, although the mill consumption is fluctuating, 
it is advisable to keep the works going, if only for the sake of 
the coke. Consequently, more or less regularly, according to 
season and other conditions, gas is used to heat the retorts 
in which it is made. The circumstances of the undertaking 
are thus decidedly out of the common; and, although so 
unusual as to be unprecedented in their entirety, it is not 
unlikely that a study of the arrangements carried out for the 
Company by their ingenious Manager (Mr. R. Midgley) may 
help to solve difficulties caused by similar, but less exaggerated 
conditions elsewhere. The presidential address, which con- 
tains a reference to this matter, will be found in another 
column, 
ELECTRIC LIGHTING MEMORANDA. 

In due time there will be published an official report on the 
lighthouse experiments now being tried at the South Fore- 
land ; and it is expected that these experiments will materially 
assist in settling the disputed question of the supremacy of 
gas and oil or electricity for lighthouse purposes. There are 
several minor points involved in this investigation; but the 
central idea is undoubtedly that above specified. So far, very 
little intelligence respecting the tests has transpired ; but it 
is more than hinted that the popularly-assumed superiority 
of the electric are light has not been proved. The old argu- 
ment has cropped up again, that the refrangibility of the blue 
arc light rays causes them to be lost in a fog. This conten- 
tion, industriously pushed by the advocates of the redder oil 
and gas flames, will naturally occupy the serious attention of 
the practised observers in charge of the present inquiry. It 
has been suggested that the poverty of the electric arc in red 
and yellow rays may be repaired by blending certain oxides 
with the carbons. It would, however, appear that, as the 





primary cause of the blue light of the carbon arc is its hig} 
temperature, any less refractory material would be volatilizeg 
in it without affecting the colour. It is altogether a question 
of temperature. Molten steel and platinum have both g 
violet tint in comparison with cast iron, not because of their 
peculiar whiteness, or possession of constituents oxidizing 
with a blue or violet colour, but simply because of the 
intensity of their radiation, which furnishes light belonging 
to one end of the spectrum, as the low temperature of 4 
basket of incandescent coke affords red rays. Apart from 
this question of colour is that of the advantage of ex-focal 
light, upon which Mr. Wigham so strongly insists, and which 
is also being investigated. 

The American Brush Electric Light Company are at 
present suffering from one of the peculiarities of the law 
affecting patents. It appears that in 1876, two years prior 
to Mr. Brush’s patent, a man named Hayes made a lamp 
containing a clamp somewhat resembling the clamp fixed jn 
the Brush lamp, but used quite differently. The Hayes lamp 
was a failure; and, according to the statement now made, 
after a number of futile attempts to make it work properly, 
the clamp was taken off, thrown into a scrap-box, and thie 
whole matter dropped. No other lamp was ever made with 
any such clamp; and this particular one was quite experi- 
mental, and was never regarded as successful either by the 
maker or anybody else. When Mr. Brush’s lamp was 
observed to ‘‘ go,”” somebody bethought him of this discarded 
clamp; made a lamp which, in the opinion of the Brush 
owners, was a clear infringement of theirs; and has for 
the time succeeded, by its aid, in upsetting this particular 
Brush patent. The case is now pending on appeal to the 
Supreme Court; but, meanwhile, the many rivals of the 
Brush people are jubilant. Fearing lest these should con- 
sider the whole Brush property as open spoil, the Company 
have circulated a notification that they do not mean to sur- 
render their patent except on the judgment of the Supreme 
Court ; and, in any case, they point out that this is only one 
of more than 40 patents in their possession, all of which 
they are determined to defend. 


GASHOLDERS IN THE NEWSPAPERS. 
Now is the season when the newspaper reporter, being 
released from attending the Houses of Parliament, the Law 
Courts, and the public halls which echo for the greater part 
of the year with political, social, and religious orations, 
skirmishes for material wherewith to fill his note-book. 
Franchise meetings, composed of two men and a boy, are 
seized upon by him with avidity; but even these do not occur 
with sufficient frequency. Consequently, he goes beyond the 
beaten track, and has to struggle desperately with unfamiliar 
topics. Last week one of the fraternity—perhaps while 
making a short journey on a Metropolitan suburban railway 
—noticed with unwonted interest the occurrence here and 
there along his route of sundry gasholders of different sizes. 
Why should he not write an article about gasholders? 
There was nothing to prevent him; for, of course, the 
triflmg consideration that he knew nothing about such 
structures could not be permitted to stand in the way. 
Few, indeed, would be the ‘leaders,’ and meagre the 
special articles in the daily newspapers, if it were deemed 
essential that the writers should possess a real knowledge 
of the topics whereon they discourse so fluently, and dogma- 
tize so readily. In the present case, the few facts required 
to veneer the usual hollow backing were soon obtained ; and 
an article on ‘‘ Monster Gasholders” duly appeared in tlie 
columns of the Standard on Tuesday last. It is worthy of 
recognition that the author had learned to discard the popular 
word ‘‘ gasometers ’’ in favour of the simpler and more correct 
term used by professional men. In this, and in the fact that 
he also had a correct idea of the division of telescopic holders 
into lifts, and was able to assure his readers that the existence 
of these gigantic structures is not, in these days of dynamite, 
a serious public danger, there is evidence that the writer had 
at least conversed with one or two gas engineers before pro- 
ceeding to instruct the newspaper-reading world. It is, how- 
ever, unfortunate that, having taken some pains to obtain 
correct data for his article, the gentleman did not ascertain 
the names of the Companies owning the ‘monuments of 
“ enterprise, and triumphs of engineering skill,’ which he set 
himself to describe. As it is, ‘ the largest gasholder in the 
«‘ world,” further identified as being situated in the Old Kent 
Road, is said to belong to the ‘‘ Surrey Gas Company.” It 
is admitted that ‘the next monster of the gas world” m 
Kennington Lane “belongs to the South Metropolitan 
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“Company, better known as the Phenix.” The reporter 
admits that it was Mr. Wates, the Engineer of the Vauxhall 
station, who satisfied him that a lighted torch, plunged into 
a gasholder, would be extinguished. The article goes on 
to describe the Chartered Company as the happy owners of 
a number of “huge holders;’’ but states that all these will 
be eclipsed by Mr. Hunt’s new holder at Windsor Street, 
Birmingham. All information about Gas Companies and 
their doings is acceptable, when placed before general readers 
in an attractive form. It is therefore a pity, merely for the 
writer’s sake, when a popular description, evidently compiled 
with considerable pains, betrays such traces of “‘ cramming” 
as those above mentioned. 


THE VICISSITUDES OF AMERICAN GAS UNDERTAKINGS. 
A curious bit of information, recently published in the 
American Gaslight Journal, sheds light upon the methods by 
which gas undertakings in the States are sometimes inaugu- 
rated; only, perhaps, to be invaded by newer competitors 
for public favour. It appears that certain speculators desired 
“the privilege of operating a gas plant at New Orleans ;” 
and, in order to charm the public ear, these ingenious 
persons made the following promises to the local authorities. 
They agreed to furnish a bond, in 20,000 dols., “not to 
“combine, directly or indirectly, with any other Gas Com- 
“pany.” This promise indicates that the promoters of the 
new venture were alive to the fact that competition in gas 
supply often terminates in consolidation; and they were 
ready to wager £4000 that no other Company would find it 
worth while to amalgamate with them. Secondly, they 
were willing to deposit with the City Treasurer 100,000 dols. 
worth of bonds, as a guarantee that their works should be 
in operation in eighteen months. Thirdly, they promised 
within four months to pay 50,000 dols. ‘ for public improve- 
“ments.” How much they were disposed to contribute 
towards the private improvement of the incomes of the city 
officials is not stated. They agreed, however, to pay one 
street. inspector and one meter inspector, who were to be 
nominated by the Mayor—a small but not despicable 
increase of the patronage of this official. Further, certain 
hospitals were to be supplied with gas free of charge; 
and it was intended to do all this, and more, out of 
the profits to be derived from selling 20-candle gas, 
containing not more than 10 per cent. of carbonic oxide, at 
1:50 dols. per thousand cubic feet to private consumers, and 
at 1 dol. to the city. It was not stated whether there is any 
prospect of these bribes being accepted—probably not; for 
the proprietors and executive of the New Orleans gas under- 
taking are ‘‘ smart”’ politicians, and quite equal! to the task 
of exposing the trick, ‘‘ heading off the strike,” or whatever 
may be the appropriate Louisianian term for the necessary 
defence operations. Considering the influences against 
which the steadiest gas undertakings in the States are called 
upon to struggle, it is remarkable that the industry is so 
prosperous there, and that gas is not considerably dearer. It 
is dearer now than it might be, if common commercial and 
technical conditions only had to be satisfied. The presence 
or possibility of unbridled competition, and the consequent 
necessity for outlay upon defence, to say nothing of the 
natural desire to ‘‘ make hay while the sun shines,’’ prevent 
the realization of cheap gas in America. Some prominent 
English gas engineers object to ‘“singeing their pates” in 
their retort-houses, which is, on the other hand, supposed 
by masterful Directors to be their chief duty. In the cities of 
the Union the successful gas manager should most frequently 
be found in the places where the politicians congregate. Such, 
at least, is the impression to be gathered from a study of the 
system by which American gas undertakings are started, and 
afterwards maintained in their districts. 








, THE Price or Gas at ScarBoroveH.—At the half-yearly general meet- 
ing of the Scarborough Gas Company, held on the 23rd ult., the Directors 
reported that, notwithstanding the reduction of 6d. per 1000 cubic feet 
“2 the price of gas, which took effect on July 1, 1883, the year’s working 
© June 30 Jast had_ produced a revenue more than sufficient to 
eo all liabilities, and pay the statutory dividends. Nevertheless the 
pepe pe disappointment at the small increase in the sale 
. fas since the reduced rate came into operation. The average increase 
rd many years previous to the reduction was 5 per cent.; while during 
1¢ past year it had been less than 3 percent. Dr. F. G. Jackson (who 
Occupied the chair in the absence of Mr. W. Rowntree, Chairman of 

© Company), in moving the adoption of the report, remarked, with 
respect to the anticipation on the part of the public of a reduction in the 
— of gas, that coal was costing the Company more than before, and they 
helt: hes present getting less for their residual products. So the Directors 
th they were not in a position to make a further reduction ; but he assured 
> “ meeting that the Board were quite as ready to do it as the public 
i re to desire it, and they would make a reduction as soon as they 
ound themselves in a position to do so. 


* 








Water and Sanitary Affairs. 


Scarcrry of water, arising from the recent drought, is reported 
from various parts of the country. The Bradford Corporation 
have been in difficulties with their high-level supply, although 
they have expended two millions sterling on their water-works. 
At Holyhead there is said to have been an “ absolute failure ”’ 
of the supply; and the Local Board have been considerably 
excited over the circumstance. Several other towns in North 
Wales have likewise suffered. It is to be feared that the rural 
districts in many parts of England have suffered by the dry- 
ing up of the sources from whence their water is derived. A 
vivid picture of an agricultural district in want of water has 
appeared in the Standard, entitled ‘‘ In a Dry and Thirsty 
Land.” A travelling tourist asking for water at a farm- 
house was offered ale or lemonade. Or he might wait 
until the cart arrived which had gone to fetch a couple 
of tubs of water from a remote spot. A week’s experience 
gained by walking through the country districts in Essex, 
added to previous experiences in other parts of the Kingdom, 
gave the writer of the article in question a conviction that 
there are many neglected districts as regards water supply, 
“ notwithstanding the spasmodic investigations of Boards of 
‘‘Guardians and sanitary inspectors.” In the absence of 
water, beer is more generally consumed. According to Mr. 
Edwin Chadwick, the wage-earning classes in London drink 
beer through dread of being poisoned by the water. Where 
the water comes out of a heated and dirty cistern, this may 
very well be the case. That water is drunk to a consider- 
able extent by the working classes in London, is a fact we 
should infer from the spread of what are called ‘‘ temperance ”’ 
principles. The extensive use of drinking fountains in hot 
weather is patent to everybody. It is a happy thing that 
London is able to pass through a period of prolonged heat 
and drought without any failure in its water supply. A note 
of alarm has, indeed, been raised, that the Thames is being 
unduly drawn upon. The letter which Sir Thomas Nelson 
wrote in reply to Mr. O. E. Coope’s appeal against waste 
shows that very probably this apprehension concerning the 
sufficiency of the Thames will be turned to account in an agita- 
tion for supply by meter. It is to be hoped that waste will be 
prevented without having recourse to so objectionable a plan 
as a water supply by measure. 

The state of the River Lea continues to excite a large 
amount of concern. Mr. Jabez Hogg and some others dis- 
cuss the matter in such a way as to suggest that the East 
London water supply is involved in the question. Major 
Flower’s report, which appears elsewhere, ought to preclude 
any notion of this sort; but the idea that there is sewage in 
the water supply of the Metropolis has been so thoroughly 
popularized by various parties who have the ear of the 
public, that an intermixture of this kind is generally assumed. 
A resident at Sewardstone wrote to the leading journal the 
other day, stating that the Ching Brook was made so foul 
with house drainage that cattle could not drink it. This brook, 
said the writer of the letter, ‘‘ runs into the Lea, and helps to 
‘* poison the water for the East-end people.” How far this is 
correct was shown three days after by a communication from the 
Engineer of the East London Company, who explained that 
the intake of the water-works was considerably higher up the 
River Lea than the confluence of the Ching; and, further, 
that the level of the intake was 8 feet above the level of the 
brook. This ought to satisfy; and we trust it does. But it 
is very properly complained that “sensational statements ” 
are so recklessly made. Mr. Jabez Hogg, whose information 
as to the sources of the water supply and their relation to 
sewage outfalls is often found defective, writes to The Times 
as to the foul condition of the Lea, and thinks proper to say: 
‘« Most unfortunately it appears that it is no one’s business 
‘to see that water consumers are not poisoned by sewage- 
‘polluted water, and from which there is apparently 
‘no immediate escape.” ‘Foul pollutions,”” Mr. Hogg 
asserts, ‘find their way upwards, and poison the water, 
‘‘and render it unwholesome and dangerous to drink.” We 
should like to ask Mr. Hogg what authority he has for such 
statements as these? Where is the “poisoned water” 
which people have to drink? Certainly not in London, 
or else Dr. Frankland has ceased to be a chemical 
purist. So utterly wild is Mr. Hogg on this subject, that he 
argues as if the sewage discharged at Barking found its way 
up the river so as to pollute the supply taken from the 
Thames. He says: ‘ We do not entirely get rid of the 
“‘ sewage by sending it to Barking.” ‘It returns to us,” he 
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alleges; ‘‘and should cholera visit our shores there is no 
‘‘ saying to what an extent the Thames and Lea may be the 
‘‘means of spreading this scourge of the human race.” 
Mr. Hogg has nevertheless failed to show how the sewage of 
Tottenham or of the Metropolitan outfalls can affect the Lendon 
Water Supply. Thatthe lower part of the Lea should be rescued 
from its present polluted condition we quite admit; and we 
contend that such a change is imperatively demanded. So also 
the Metropolitan drainage should not be allowed to create a 
nuisance in the Thames. But the purity of the water supply 
is not at stake. Concerning the Lea, there is a perplexing 
conflict of authorities, Imperial and local ; but the Tottenham 
Local Board promise to enlarge their sewage works, so as to 
prevent further annoyance. In the meantime they under- 
take to disinfect, deodorize, and dredge. We regret to find 
that the Hackney District Board of Works have seen fit to 
make a stupid statement, that ‘‘ quantities of sewage matter ”’ 
are discharged into the Lea, and ‘float down the river 
‘‘towards the East London Water-Works.’’ The ‘intake,’ 
we venture to assert, is considerably higher up the stream 
than this sewage which is said to float down towards the 
Company’s works. A reservoir may be far removed from the 
source of the supply. A leading article in The Times of 
yesterday contains some statements concerning the Lea which 
lack confirmation from the report of Major Flower, and also 
from the official analyses of the water supply of East London. 

The constituent authorities of the Lower Thames Valley 
Main Sewerage Board have now been invited by the Local 
Government Board to express their opinion as to the desira- 
bility of remaining united. The Heston and Isleworth 
Local Board and the Town Council of Kingston have made 
applications for their respective districts to be separated from 
the combined area. Richmond espouses the same policy ; 
and Teddington has also just decided virtually in favour of 
disunion. The Surbiton Improvement Commissioners take 
an opposite view of the case; and, at a special meeting held 
last week, passed a resolution in which they declared them- 
selves ‘‘ opposed to the dissolution of the Joint Board.”’ The 
Teddington Local Board, who held a special meeting on the 
subject last Thursday, were influenced by the fact that the 
three largest constituent authorities of the Joint Board were 
all seeking separation. They thus looked upon “ the collapse 
‘and dissolution of the Lower Thames Valley Board” as a 
‘* probable” event, and resolved on expressing this opinion 
in a letter to the Local Government Board. With this con- 
viction upon their minds, the Teddington Board decided to 
await the course of events, rather than incur the expense of 
appearing by counsel at the forthcoming inquiry. Ted- 
dington had memorialized the Government Department 
on two previous occasions, asking for a separation. It 
would now ask no more, but wait in prophetic cer- 
tainty for the welcome catastrophe. Surbiton, on the 
contrary, appears to have faith that the Joint Board will be 
perpetuated ; and the Commissioners even go so far as to 
signify, in their reply to the Local Government Board, what 
kind of drainage scheme would be likely to meet with their 
approval. Thus they state that if a well-considered plan of 
total diversion, at a cost not exceeding that estimated for dis- 
posing of the sewage at Mortlake, were devised, and received 
the support of the Local Government Board, the Surbiton 
representatives would look favourably upon such a proposal. 
The Chairman of the Teddington Board is apparently ready 
to approve of a similar scheme. This gentleman has told his 
colleagues that Sir Charles Dilke is not likely to let matters 
remain as they are. They might all rest assured, so he con- 
tended, that the Barking outlet for the sewage of London will 
not continue in its present state much longer; and he argued 
that if the Government would not allow the lower part of the 
river to be polluted with sewage, neither would they allow the 
upper part to be so affected. Something must therefore be 
done. What that ‘‘ something” is likely to be was foreshadowed 
in a peculiar manner by the Chairman of the Surbiton Com- 
missioners. This gentleman said that ‘from what he 
“heard”’ in regard to the evidence given before the Royal 
Commission on Metropolitan Sewage Discharge a few days 
ago, it appeared that there was an idea now started—and he 
believed it was not looked upon unfavourably by the Local 
Government Board—to connect the Thames Valley sewage 
with an improved system of Metropolitan drainage, so as to 
take the sewage ‘right away to the sea, and get rid of it 
‘altogether.’ Evidently the expectation is entertained by 
some of the parties concerned in the affairs of the Lower 
Thames Valley, that the present outfalls of the Metropolitan 
drainage at Barking and Crossness will be superseded, and 





that there will be a chance for the drainage of the Thames 
Valley district to be carried off in conjunction with the new 
works thus to be constructed. 


Essays, Commentaries, and Rebielos, 


GAS AND WATER COMPANIES IN THE MONEY MARKET, 
A siicut change is apparent in the condition of the Gas Market: 
the tendency to weakness which was observable in Gaslight and 
Coke “A” having developed during the week. The result is 
retrogression in price to the extent of 3}. The decadence, however, 
has been confined to that one stock; and what other variations 
have been effected are all upward. But, altogether, not much 
business has been done; and the movements are slight. Com. 
mercial old and new are each 1 better, and a similar improvement 
was made in the three debenture stocks of The Gaslight and Coke 
Company; while Bombay advanced }. South Metropolitan and 
3rentford are now marked ex div. ; and prices are proportionately 
abated. 

Water stocks generally are very firm; and fair advances in price 
are to be noted in some. Chelsea, East London, and West 
Middlesex gained 2 each; and Southwark and Vauxhall, 1. As 
usual, however, at this time of year, in the absence of any extra- 
ordinary circumstances to excite activity, the amount of business 
doing is getting towards its lowest normal point; and things in 
general may be quoted as very quiet. 

The markets closed at the end of the week as follows :— 
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550,000 Stck.| 9 April | 12 |Commercial, Old Stock “a 248—253 +1 
125,845 |» | 9%| Do. ‘New do. : 188—193| +1 
}27 June 44 Do. 44 p.c. Deb. do. 112—117 
12 June| 10 |Continental Union, Limited.| 344—354 
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Do. 7 p.c. Pref. 294—804) -- 
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| 10 |204—214) .. 
New. «| 74)144—154) «+ 
| Do. do. . .| 5 {| 10—11/. 
Gaslight & Coke, A,Ordinary | 100 |218—222|—34); 
Do. B,4p.c.max.| 100 | 80—83 
C,D,&E, 10p.c. Pf.| 100 |230—235) .. 
F, 5 p.c. Prf. | 100 |107—111| .. 
G,74p.c. do. | 100 |155—160 .. 
H,7 p.c. max.| 100 |145—150) .. 
J,10 p.c. Prf.| 100 |228—233) .. 
4p.c. Deb.Stk.| 100 |108—111 +1 
. 4sp.c. do. | 100 /115—118 +1 
> Do. p.c.. « «| 100 /158—163' +1 
4 |15May|10 |Imperial Continental. . .| 100 |200—204 
000; 5 |29May!/ 9 /Oriental,Limited . . . .| 5| 8—9 
500,000 | Stck.| 28 Aug. | 144 |South Metropolitan, A Stock 
350,000), | oy =| 119 | Do. B do. 
255,200; ,, | 27June! 5 | Do. 5 p.c. Deb. Stk. 
| | WATER COMPANIES. | | 
684,725 Stck.|27 June| 7% |Chelsea, Ordinary. . . .-' 1 177—182) +2 
3695,260| 5, | 9 74 |East London, Ordinary 177—182| +2 
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1,154,541), | » | 10 |West Middlesex’ . . . ./ 100 20—285)+2 
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UNACCOUNTED-FOR GAS. 
THERE are few subjects in connection with gas distribution that 
have been more discussed and written about than the leakage of 
gas-mains ; perhaps, to put the matter in a more general way, we 
ought to say the question of unaccounted-for gas. The latter isa 
clumsy title; but, after all, it is more truly descriptive than any 
other yet applied to signify the same meaning, and therefore it 
must be retained in common use, and in gas-works statistics, until 
some single term shall be found to supply its place. Of course, 
unaccounted-for gas means leakage from mains, and a great deal 
more. Considerable light was shed upon this point at the last and 
immediately preceding meetings of the South Metropolitan Gas 
Company. In the winter meeting, early in the year, some comment 
was made upon the fact that the accounts then presented showed a 
rise in the unaccounted-for gas to the abnormal figure of 8°42 per 
cent. or the succeeding period of six months the proportion 
sank to the equally abnormal figure of 1°73 per cent. On the face ol 
it this was a remarkable change. It is, however, easily explicable. 
Adding the two statements together, and taking the mean as 
applying to the year, brings the result to the average of rather more 
than 5 per cent., which is quite normal. The reason for taking 
the mean in this instance affords a luminous commentary on 
the most ordinary method of arriving at the proportion of 
unaccounted-for gas, in respect of the working of the London 
Gas Companies. It appears that for the December quarter the 
registration of the indices of the consumers’ meters was commence 
a day or two earlier than usual. The result was, in the words of 
Mr. George Livesey, that “57 instead of 50 per cent. of the indices 
were taken before the end of the year.” It is understood that the 
process of taking the indices of the meters throughout the Com- 
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pany’s district occupies a period of three weeks, or (say) eighteen 
working days. If half of these fall before the expiration of the 
quarter, and the remainder follow, it is considered that the regis- 
tration is normal. An irregularity of a day, or a day and a half, 
as on the occasion in question, seriously disturbs the symmetry of 
the accounts, by crediting the corresponding consumption to the 
wrong quarter. For all practical purposes, the disturbance is 
corrected by taking the average of the two consecutive quarters; 
put, for all that, data derived from returns collected over such a 
comparatively extended period cannot be considered trustworthy, 
jn a scientific sense. Revenue accounts may run from one work- 
ing period to another without affecting anybody; but it is evident 
that to determine the real proportion of unaccounted-for gas upon 
such a slippery foundation is almost impossible. A great many 
changes in the conditions of distribution may happen in three 
weeks, particularly in winter. The first half of the period may be 
fogzy (necessitating a day consumption almost as heavy as that 
of the night), while the second half may be clear; or vice versé. 
Illustrations of disturbances of this order will occur to every one. 
It is only possible under such conditions to attain approximate 
results. In some Continental works it is the practice to take all 
the indices on one day, and to record the stock of gas in the holders 
at the same time. Returns so obtained furnish the most exact 
bases of comparison which it is possible to secure. It is con- 
solatory, to those who are prevented from observing such rigid 
accuracy, to know that in these cases the proportion ultimately 
arrived at does not materially differ from that derived from the 
more shifting bases of computation. 

As already mentioned, there are many sources of loss summed 
up in the entry of gas “unaccounted for.” First, and most 
important in every respect, is the proportion of gas actually lost 
through leakages from mains and services, and other apparatus 
after the station meter. Secondly, there is the apparent loss due 
to discrepancy of bulk caused by variations of temperature between 
works and consumers’ meters; the errors of the latter; con- 
densation, and its opposite—vaporization of water, &e. Many 
authorities have dealt with the latter part of the question—notably 
M. Monnier, who has devoted to the matter all his well-known 
powers of mathematical and experimental research, and has 
embodied the results in a paper read before the French Gas 
Managers’ Association in 1876. M. Servier dealt partially with 
the subject at the last meeting of the same Society; insisting on 
the distinction between real and apparent registration of produc- 
tion and consumption. Following the latter author, it is evident 
that a station meter cannot always measure correctly. The 
integrity of the measurement depends, in the first place, on the 
uniformity of the water-line, than which nothing is more difficult 
to maintain during all seasons. It is notoriously troublesome to 
keep a true level if water is being continually run through the 
meter when working; while, if it is preferred to stop the instru- 
ment at stated periods for renewing the water, it will be found 
sometimes to have gained and at other times to have lost. Con- 
sequently, it is not worth while to seek for a constant of correction 
in such cases. Again, the drum of the meter may be reduced in 
capacity by the accumulation of naphthalene, and thus the regis- 
tration will be fast. 

The lowering of the water-line of consumers’ meters, and any 
other cause of these instruments working slow, is a real loss to the 
gas manufacturer. The same may be said of the excessive con- 
sumption by public lamps, and (as pointed out some years ago by 
Mr. Charles Hawksley) of the loss upon average meter lamps. All 
these sources of loss, real and apparent, as advised by M. Servier, 
should be well studied by the careful manager who objects to being 
saddled with undeserved reproach for having a rather high leakage 
account. 

M. Servier points out, in the communication already referred to, 
that the common practice of stating unaccounted-for gas as a 
fraction or percentage of the total production is not fair. The 
same objection has been raised by many others before him; but 
the practice continues, principally because it is a convenient method 
of dealing with the sum total. To prove his position, M. Servier 
adduces the comparison between two undertakings A and B. We 
take his figures without conversion, because, as the result is a 
purely proportional one, the units of measurement employed are 
immaterial. The examples, then, are as follows :— 


Gas Made. Gas Sold, Loss. Length of Mains. 
Cubic Métres. Cubic Métres. Cubic Métres. Métres. 
os eS 100,000 .. 80,000 .. 20,000 .. 5,000 
B . . . 2,000,000 1,800,000 200,000 .. 30,000 


The undertaking A loses 20 per cent.; and the undertaking B loses 
only 10 per cent. But, according to the length of mains in the 
two cases, A loses only 4 cubic métres per lineal métre of main 
annually ; while B loses 6°66 cubic métres per lineal métre. If 
the mains of A were better employed, the proportion of unaccounted- 
for gas would at once decline. 

Tn proposing the length of mains as the determining factor in 
the case, M. Servier, like those who have preceded him in the same 
path, only left one unsatisfactory datum for another. By so doing, 
in effect, one runs the risk of ascribing to the mains all the miscel- 
laneous sources of loss already mentioned, which have, in reality, 
nothing to do with them. It would be better to divide the gross 
loss by the total number of consumers, meters, or services ; only 
that in every case the same objection would apply, with a varying 
degree of force. M. Servier seems to see this difficulty, for he is 
careful to say that it is only the actual leakage—from which the 
other losses, real and apparent, have been eliminated—that can be 





usefully reduced to a proportion on the length of mains in use. In 
connection with this net figure the French engineer lays down the 
rule that the stanchness of a network of mains may be considered 
satisfactory when the leakage does not exceed ‘876 litres per 
lineal métre per annum,” which is equivalent to about 28 cubic 
feet per yard. M. Servier says that better results, though possible, 
are rare; and leakages of ten or twenty times more than this are 
commonly met with. In such cases he advises that leaks should 
be sought for and stopped ; but, of course, the expense ought to be 
covered by the economy realized, which he is careful to state is a 
matter of coal saved, diminution of the cost of firing, maintenance, 
and other charges of carbonization, and capital employed. 

The first step in this inquiry is the determination of the apparent 
and real losses not attributable to the mains. M. Servier takes as 
an illustration an undertaking producing 2 million cubic métres of 
gas per annum, or (say) 70 million cubic feet. He begins by 
verifying the station meter by means of a 100-light test meter, and 
finds it registering 2°5 per cent. fast. He thereupon corrects the 
whole annual register by the result of this one test; as though the 
station meter never varied its rate throughout the year. This will 
strike most gas managers as reasoning largely upon a narrow 
premiss; and is an example of the oft-noticed tendency of the 
academically-trained French engineers to strive after apparently 
minutely accurate numerical results from data which are really 
hypothetical. After this, M. Servier calmly says: ‘‘ We proceed to 
the verification of all the consumers’ meters.’ ‘The italics are 
ours. Surely, M. Servier estimates too lightly the cost and labour 
involved in this operation, which he mentions so much as a matter 
of course. Further on he also speaks of ‘ valuing the excessive 
consumption of the public lanterns ’’—not a small labour, either. 
The Woolwich Equitable Gas Company is an undertaking of 
nearly the same size as M. Servier’s example; and the number 
of consumers on the Company’s books is about 1100, with 
250 public lamps. The Stretford Gas Company is another, 
with 3600 consumers and 600 public lamps. The Hyde 
Gas Company is a third, with more than 4500 consumers, 
and 500 public lamps. Instances might be multiplied; but 
enough has been said to show that the work of verifying con- 
sumers’ meters and street-lamp governors, simply for the pur- 
pose of obtaining a rate which may or may not apply to their 
entire yearly performance, is one of considerable labour and cost. 
However, by assuming it as done in his hypothetical case, 
M. Servier gets his statement of gas lost by leakage from the 
mains down to the detail of a cubic métre. Then, deducting from 
this sum the permissible minimum of 876 litres per lineal métre 
of main, M. Servier arrives at the quantity of gas which, valued 
at its cost of production, it might be worth while to recover. We 
recommend this method of reasoning to the attention of our 
readers; because, divested of the embroidery of mathematical 
detail with which M. Servier has ornamented it, the general idea 
is undoubtedly sound. 

It is unnecessary to follow M. Servier in the means he advises 
for detecting preventable leakage. Suffice it to say that he recom- 
mends the use of the ‘‘ Isolating Syphon ”’ of M. Gibault,* placed at 
the points of junction of the district mains, whereby the soundness 
of the pipes and connections may be ascertained with more celerity 
and less risk than by the older methods. Those of our readers 
who may desire to be in possession of the details of this system 
may be recommended to obtain the reprint of M. Servier’s paper 
(Recherche des Fuites), in which all the particulars are given. 
We do not express any opinion on the method, which must be 
tested by its practical results; but fully recognize that, in intro- 
ducing it, M. Servier has treated well and practically of the 
general subject. 

THE INFLUENCE OF INCOMBUSTIBLE DILUENTS ON 
THE ILLUMINATING POWER OF ETHYLENE. 


THE experiments made by Dr. Percy F. Frankland on the 
illuminating power of various mixtures of ethylene with com- 
bustible non-luminous diluents, such as are usually present in coal 
gas—viz., hydrogen, marsh gas, and carbonic acid—have already 
been noticed in the Journat. Dr. Frankland has since extended 
his experiments to the diluents that are not combustible, including 
carbonic anhydride, nitrogen, oxygen, air, and aqueous vapour ; 
and these results are embodied in a paper recently read by him 
before the Chemical Society, and which forms a sequel to the 
previous communications. An abstract of the paper appeared in 
the ** Notes ” column in the Journat for April 29 last; but as the 
paper has since been published in the Journal of the Chemical 
Society, the following additional particulars are given from this 
source. 

The general method of procedure was similar to that followed 
in the former series of experiments, and was therefore equally 
open to the same objections ; the illuminating power being in all 
cases taken when consumed through a Referees’ burner, which is 
really only suitable for properly consuming and developing the 
light of ordinary coal gas of 16 to 20 candle quality, and not for 
any kind of illuminating gas. The wide variations in the rates of 
consumption of the several mixtures, and also that of the candles, 
show that the results when calculated to 5 cubic feet per hour of 
gas, and 120 grains per hour of sperm, cannot be taken as any- 
thing but very rough approximations to the truth. In the case 
of mixtures of carbonic anhydride and ethylene, the rates of 
* This appliance was described and illustrated in the Journat for 
Dec. 4, 1883 (p. 975).—Ep. J, G, L, 
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consumption range from 2°14 to 4°87 cubic feet per hour; while the 
candlesyshow a variation of no less than 21°8 grains—viz., from 
98°2 to 120 grains per hour. With nitrogen and ethylene, the rate 
of consumption of gas ranges from 2°45 to 6°94 cubic feet; and 
that of the candles from 107:1 to 124:1 grains per hour. In the 
mixture with oxygen the difference is not so marked; but with air 
and ethylene it is very great, extending from 2°53 to 8°20 cubic 
feet of gas and 107°2 to 123°8 grains of sperm per hour. 

The proportion of the various diluents used in the mixtures is 
in all cases so great as to render it impossible to form, from these 
results, any idea of the effect that the small proportions of the 
incombustible diluents usually present in coal gas have upon its 
illuminating value. The luminosity of a mixture of ethylene and 
carbonic anhydride is destroyed when the proportion of the latter 
reaches 60 per cent. Nitrogen and air reach the “ non-luminous 
point” at about a similar proportion—viz., 22 per cent. of ethylene 
and 78 per cent. of the diluent. The effects of oxygen are, of 
course, different from those of the other substances, on account of 
chemical action. The quantity of light appears to increase as 
the proportion of oxygen is increased. Experiments in this diree- 
tion are limited by the fact that when the proportion of oxygen 
reaches 40 per cent. the mixture is explosive. 

The following are some of the author’s conclusions :—In all 
mixtures of ethylene with either carbonic anhydride, nitrogen, or 
aqueous vapour, the intrinsic luminosity of the ethylene is reduced ; 
but when air is the diluent, it remains unimpaired until the air 
forms about 50 per cent. of the mixture. Mixtures of ethylene 
with oxygen in insufficient quantity to form an explosive mixture 
possess a greater illuminating power than pure ethylene; the 
intrinsic luminosity of the ethylene being greatly increased. The 
disilluminating effects of carbonic anhydride, nitrogen, and aqueous 
vapour are due both to “ dilution”’ and “ refrigeration ;’’ the latter 
being proportional to the specific heats of the gases. In the case 
of carbonic anhydride and aqueous vapour, it is also augmented 
by further absorption of heat, due to the dissociation of the aqueous 
vapour and the reduction of the carbonic anhydride to carbonic 
oxide. Of carbonic anhydride, nitrogen, aqueous vapour, and air, 
the first named is the most, and the latter the least prejudicial to 
illuminating power. 

Some experiments were made with a view of ascertaining the 
effect upon its illuminating value of drying the gas. As it issues 
from the meter it is necessarily saturated with aqueous vapour ; 
the proportion present under ordinary circumstances being about 
2 per cent. The effect of removing this moisture by interposing 
a wide tube closely packed with calcium chloride between the 
meter and the burner was to increase the illuminating value to 
the extent of 3°6 per cent. The average of three experiments gave 
for ethylene, undried, a value of 68°58 candles; whilst when dried 
as above mentioned the value was 71°08 candles. Dr. Frankland 
repeated these experiments with ordinary coal gas, and obtained 
very similar results. The average of three experiments gave a 
result of 16°93 candles for the undried, and 17°50 candles for the 
dried gas; being equivalent to an improvement of 3°3 per cent. 


Hotes, 


A New Use ror ELectricity. 


The heating of conductors of strong electrical currents has 
always been one of the difficulties of electricians, and is one of the 
principal drawbacks to the. application of electric lighting in places 
where fires or explosions might be so originated. It appears, 
however, that an enthusiastic German (Herr Hempel, of Saxony) 
has conceived the idea of utilizing the heat of electrical conductors 
in a manner that leaves all other perpetual-motion hunters far 
behind. This invention, which was granted provisional protection 
in England, has for its object the heating of steam generators,‘and, 
in particular, the boilers of locomotive engines, entirely by electricity. 
A dynamo, carried on the locomotive, is driven from one of the 
axles thereof; and the current so produced is to be used partly in 
heating the boiler, and partly in charging an accumulator, by 
means of which the quantity of steam to be generated may be 
regulated at will. Ordinary imagination fails in the attempt to 
follow the sequence of changes of energy contemplated in this 
invention. Also the efficiency of the new system of examination at 
the Patent Office, which could allow such a specification to pass, is 
beautifully displayed. 


Tue CoMPOSITION AND GAS-MAKING QUALITIES OF COAL. 


Tt has been noticed, in connection with experiments upon gas 
coals, that the gas-making qualities of various samples do not 
always correspond with their elementary composition, as shown by 
ultimate analysis. This is one of the mysteries of coal formations, 
and lends practical interest to the inquiry whether the character of 
coal is affected by the botanical order of vegetation of which it is 
composed. M. Carnot has made a communication on this subject 
to the Comptes Rendus. In the course of some experiments with 
coal fossils, and samples of coal not showing definite traces of 
organization (all from the Commentry deposits), he dealt with six 
distinct groups of carbonized fossils, and found their constitution, 
as determined by ultimate analysis, to be nearly uniform. More- 
over, this composition scarcely differed from that of the unorgan- 
ized coal from the Commentry thick seam, as given by M. Regnault, 
and corroborated in M. Carnot’s own laboratory. It is remarked 
that the thick-seam coal was somewhat richer in hydrogen than 





the fossils; but it is explained that it also contained a quantity 
of leaves and vegetable débris of all kinds, whereas the latter 
consisted wholly of fragments of wood, bark, or roots. If ele. 
mentary analysis failed to show any material difference between 
the various carbonized plants, however, the case was widely 
different when distillation tests were employed. In operating, 
under identical conditions, upon eighteen samples, making subse. 
quent deductions for water and ashes, the behaviour of the various 
fossil plants differed largely among themselves, and also from the 
coal of the thick seam. ‘These differences affected the relative 
proportions of volatile and fixed matters, and especially the cha. 
racter of the coke. Thus it appeared that while ultimate analysis 
would show that two samples of coal are alike, distillation would 
prove them to be widely different for the practical purpose of gas 
and coke making. M. Carnot naturally attributes this difference 
to the various modes of combination of the elements of the coal, 
which are not revealed by ultimate analysis, but show themselves 
in the process of immediate analysis, or even by the sole agency of 
heat. It is remarked, by way of illustration, that pine and oak 
timber give almost identical results in ultimate analysis, while 
differing widely in their immediate (e.g., gas-making) qualities, 
Consequently, ultimate analysis'is not to be regarded as a guide to 
the quality of gas coals. 


TESTING THE Purity oF PoRTLAND CEMENT. 


If Portland cement is adulterated with furnace slag or hydraulic 
lime (two common adulterants), the following tests, according to 
Fresenius, serve to illustrate the same :—(1) Specific gravity; 
That of pure cement is about 3°13; while hydraulic lime is about 
2°50; and slag about 2°94. (2) Loss on ignition: Pure cement 
does not lose more than 2°6 per cent. ; while lime loses 18 to 19 
percent. (8) Alkalinity, as tested with standard acid: A solution 
of pure cement in an equal weight of pure water requires 4 to 6 
per cent. to neutralize; slag is neutral; while lime requires about 
20 per cent. Treated direct with standard acid, pure cement 
requires not less than 19 per cent.; and slag requires about one- 
half this volume. (4) One gramme boiled with sulphuric acid 
yields a solution which should not decolorize more than a few 
drops of normal permanganate solution. If slag is present, a con- 
siderable quantity will be discoloured. (5) Exposure to carbonic 
acid: Pure cement does not combine with it ; lime absorbs it. 


Tue FRAcTIONAL DISTILLATION OF RESIN. 


The products of the fractional distillation of resin, or colophony, 
are usually divided into two classes—the oils and the essences, 
The boiling points of the former range near to 300° C.; but the 
latter are more volatile. M. Renard has examined the products 
yielded by the distillation of large quantities of resin, and sepa- 
rated the essences into the following :—Hydrocarbons: Pentane 
(C; Hy), amylene (C, H,)), hexane (C; Hy), hexylene (C; Hy), 
toluene hexahydride (C, H,,), toluene tetrahydride (C, Hy), toluene 
(C, H,), xylene hexahydride (C, H,,), xylene tetrahydride (C, H,,), 
xylene (C, H,)), cumene hexahydride (C, H,,), cumene tetrahydride 
(C, H,.), cumene (C, Hy), terebenthine, two varieties (C1) Hy), 
cymene hexahydride (C,. Hz), cymene (Ci. Hj), metapropyl- 
ethylbenzene (C,, H,,), dioctene (Ci, H2,). Aldehydes: Isobutalde- 
hyde and valeraldehyde acids, isobutric acid, and valerie acid. 
The ‘oils’? seem to consist principally of more or less readily 
oxidized hydrocarbons; probably polymeric with the formula 
C,, Hen—se.- 


In order to ascertain the degree of advantage obtainable by 
felting and lagging steam-boilers, Mr. B. H. Thwaite, F.C.S., has 
carefully carried out the following experiments on a Bull type of 
vertical boiler :—A definite quantity of water was poured into a 
vessel of a size sufficient to cover 1 square foot of plate surface; 
the vessel being externally lined with wood. The rise in degrees 
of heat during the hour’s exposure was noted. The same weight 
of water, with identical initial temperature, was then placed for 
the same time on the surface of the lagging, which consisted of 
three thicknesses of 2-inch felt, covered with 4-inch tongued and 
grooved battens. On the naked plate it was found that 516°75 
heat-units per square foot were absorbed by the water; and on 
the lagged portion only 145°75 units per square foot were given off. 
This is equivalent to a reduction of wasteful radiation, due to the 
lagging, of 34 per cent.; or with a vertical boiler, say 4 feet in 
diameter and 9 feet in height, working for 10 hours, there would 
be a saving, due to the lagging, of at least 70 Ibs. of coal. 


Ir has been found that a mixture of 70 parts of air and 30 parts 
of hydrogen ignites at a temperature between 1026° and 1028° 
Fahr.; while the ignition point of a mixture of coal gas with air, 
in similar proportions, varies from 1202° to 1215°. 





ProposeD REDUCTION IN THE Price or Gas AT Wi1Gan.—The Gas Com- 
mittee of the Wigan Corporation have notified their intention of recom- 
mending the Town Council to reduce the price of gas 3d. per 1000 cubic 
feet from the Ist of January next. The original resolution was to make 
the reduction apply to the gas used for lighting purposes only; but it was 
eventually decided to extend it to that emplo ed : for cooking, heating, and 
motive power. Since January last, gas has been supplied for the latter 
purposes at 2s. 3d. and 2s. per 1000 cubic feet net, according to the quantity 
consumed. The reduction which it is proposed to bring into operation 
next year will lower these prices to 2s. 0'3d. and 1s. 9°6d. per 1000 cubic 
feet respectively, which will be among the lowest charges for gas in the 
kingdom. The Committee were led to their decision by the very satisfac- 
tory replies given to them by their Gas Engineer (Mr. J. G. Hawkins) 48 
to the prospective financial position of the gas undertaking, based upot 
the past half-year’s working. 
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Communicated Article. 


STRAINS ON LARGE PURIFIERS. 
By F. 8. Cripps, of Lilleshall. 
(Continued from p. 333.) 

Part II.—THe Srrains oN THE Sipe Puares. 

The side of a purifier may be looked upon as the side of a shallow 
pox subject to great internal pressure. The strains upon the side 
plate are due (1) to the great upward lift of the cover, owing to the 
pressure of gas over the entire top, and the correspondingly great 
resistance acting downwards; (2) to the pressure of gas acting 
directly upon the side plate; and (3) to the pressure'of water acting 
horizontally upon the front of the lute. 

The first of these forces produces great tension in the side plate, 
coupled with a tendency to open out the corners of the lute and 
straighten the side, as shown in the accompanying diagram, fig. 1. 
The two latter forces produce a bending strain tending to break the 
side as a beam, as well as to rack the corners of the lute, in the 
manner shown in fig. 2. 

The side of a purifier is supported along the top edge by the 
purifier cover; along the bottom edge, by the bottom plates; and 
the two ends, by the adjacent sides. 

Note.—The cover can only support the side through the grip 
of the fasteners. This, however, is quite sufficient, as the great 
upward pull causes much more frictional resistance to the plate 
sliding out than is necessary to withstand the side pressure. 

But if the side of a purifier be very long compared with its 
depth (as it would be in a very large purifier), no account can be 
taken of the support at the ends, for the simple reason that the 
deflection transversely or across the plate, due to the side pressure, 
would have to be so great, that the plate would break long before 
sufficient deflection took place in the other direction to throw any 
pressure upon the two ends. 

This may be proved by finding the breaking strain by the 
formula for a long oblong plate supported all round the edges, 
and then comparing it with the result obtained by considering it 
as simply supported on two sides. The results will be found almost 
identical. . 

Note.—I am aware that the bottom of the lute stiffens the side 
a great deal, and, as it were, acts the part of a long stiffening 
girder ; and therefore would not deflect so much as the thin plate 
before it could be said to offer resistance. Still, even then, ina 
very long side, such as 40 feet, a girder 7 or 8 inches deep running 
its entire length could offer but very little support to the middle 
plate in the side. 

Those plates nearest the ends get support by reason of their con- 
nection with the adjacent sides; but as you approach the centre of 
the side the support becomes less and less, till it is practically nil. 
The middle plate in the side is therefore the most severely strained. 

For the foregoing reasons, then, the middle plate only, bearing 
its share of the forces, is considered in this article. Also the width 
of the plate has been taken at 5 feet, this being the most common 
size. But, of course, it is easy to modify the formula, &c., to suit 
any width. 

The following is a simple rule or formula which can be readily 
applied, and is sufficiently accurate for all ordinary purposes. It 
has been tested by a much more exact method of determining the 
strains on the side plates, and was found to be very approximate. 
The exact method would be much too tedious and abstruse for 
ordinary purposes, especially as experience has already determined 
the best proportions and strength of side plates for any of the 
ordinary sizes. It is only in very large purifiers that it would ever 
be found necessary to calculate the strains. 

Formula to find the Strain on a Side Plate of a Large Purifier. 

Referring to fig. 3, let-— 

d = head of water in lute, corresponding to pressure. 
a =height of inside level of water from the bottom of 
purifier. 

depth from top of lute to point where the strain is 

required; the weakest point is (say) 3 inches below 
lute. 

y = distance from this point down to bottom. 

D = total depth of purifier. 

C = constant, varying according to the section of plate, and 
to be obtained from the table below. 

P = total upward pull of cover. This may be taken as 
equal to the area of the cover (top) in square feet, 
multiplied by the pressure of gas in hundredweights 
per square foot ; then deduct the weight of the cover 
itself, and divide the result by the number of 
fasteners. 

S = strain upon plate in hundredweights. 


Then— 


8 
I 


= (0°01 x @dx)+ (0-006 x @ y) 
Sen) t DxC 


After finding S, it must be compared with the resistance to rup- 
ture R in the following table, opposite the proper section of plate. 
Then, if S is more than one-sixth of R (supposing d to have been 
taken as the ordinary working pressure), or if it exceeds one- 
fourth of R (taking d as being equal to the depth of lute), then 
the section is not strong enough as it is, and either a stronger 
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section should be substituted, or ties should be put in the purifier 
from side to side. 


Thickness of Plate. | Size of Flange. Constant C, Resistance R. 





In. | In. In. 

2 34 X 2°527 635 
3 23 x 2 1°920 572 
8 23 x 7 2-070 473 
: 24 x 2? 1°740 546 
& 23 x 2 1-840 461 
4 23 x 3 1°580 443 


Notes.—In this table the size of flange does not include the 
thickness of plate, but the projecting part only. The constant C 
is the centre to centre of the resistances to compression and 
tension for the different sections. In the formula all dimensions 
must be taken in inches, unless otherwise stated. The forces 
acting upon the plate have, with the exception of P, been embodied 
in the formula in terms of the head of water d. It may be added, 
001 x atdazx 

~ DC 

0006 x By 
due to pressure of gas on the side; and — Do 


in explanation of the formula, that gives the strain 


the strain 


due to the pressure of water on the side of the lute. P, S, and R 
are each expressed in hundredweights. 
An example should make the above quite clear. 
Let d= 24in., a=386in., x=33in., y= 27in., D = 60in., 
C = 2°07 in. (for plate Sin. thick, flange 23 by } in.), P= 
(for a purifier 30 feet square) say 34 ewts. 
; (0°01 x 36° x 24 x 33) + (0°006 x 24° x 27) 

Then S=34 + 60 x 207 = 

This compared with the resistance R = 478, gives 3°53 as the 
factor of safety. If, then, 24 inches be the ordinary working 
pressure of the purifier, it would be advisable to strengthen the 
side by introducing ties. For this purpose the bearing bars can be 
utilized. 

In conclusion, the following remarks may be worthy of special 
notice :—It is often thought that the weakest point in a side plate 
is at the outer angle of the lute; but it isnot so. It can be proved, 
indeed, to have but very little strain upon it. By referring to 
figs. 1 and 2, it will be seen that the effect of the vertical forces, as 
regards the racking of the outer corner, is met by the horizontal 
forces (2 and 3) tending to rack the corner in the reverse direction. 
In fig. 1 the angle e is obtuse ; but in fig. 2 it is acute. 

The most oppressed part of the plate is undoubtedly just below 
the inner angle of the lute (see T, fig. 3). This is likewise evident 
by a glance at figs. 1 and 2. The angle f in both cases being 
obtuse shows that the strain on the inner angle of the lute, pro- 
duced by the horizontal and vertical forces, is of like kind; and, 
therefore, instead of having a contrary effect, they help one 
another. It is well that it is so, as the plate can be strengthened 
in this place by strong, deep brackets under the lute. 
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Tue Pustic Licutinc or Eastrourne.—At the half-yearly meeting of 
the Eastbourne Gas Company held last week, the Chairman (Dr. Jeffery), 
in the course of his remarks in moving the adoption of the Directors’ 
report, stated that the Board had decided, subject to the approval of the 
shareholders, to reduce the price of gas supplied to the public lamps from 
3s. 9d. to 3s. 4d. per 1000 cubic feet. This would, he said, entail a loss of 
£200 a year to the Company; but he hoped that this concession would 
give satisfaction to the ratepayers, and that the Corporation would take 
due advantage of it by making use of gas as freely as possible. 

Tue DoncasteR CoRPORATION AND THEIR Gas UNDERTAKING. — A 
meeting of the Doncaster Town Council was held last Friday—the Mayor 
(Mr. J. Tomlinson) presiding—to consider the amount of interest to be 
paid by the gas undertaking to the Corporation. The subject was dis- 
cussed at length; and, after an animated debate, it was resolved, by 12 
votes to 8, that the interest should be at the rate of 6 per cent. for the 
year ending Aug. 31, 1884, and that in future no higher rate of interest be 
paid on the capital for the time being until the balance owing to the bank 
shall have been discharged. The rate of interest previously paid was 74 
per cent.; and the motion of Alderman Clark (who is Chairman of the 
Gas Committee) that it should be 5 per cent. was rejected. 
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Cechnical Record. 


MANCHESTER DISTRICT INSTITUTION OF GAS 
ENGINEERS. 

The Fifty-ninth Quarterly Meeting of this Institution was held 
last Saturday, at Huddersfield. The members assembled in fair 
numbers, and commenced the day by a visit to the establishment 
of Messrs. W. C. Holmes and Co., of the Turnbridge Iron- Works. 
Here they saw in process of construction telescopic gasholders, 
iron roofs, wrought-iron condensers, scrubbers, purifiers, valves, 
and other ironwork for (among other places) the Bangor, Long- 
ridge, Castle Donington, and Colwyn Bay Gas-Works; besides 
some wrought-iron floats for the Stockton Water- Works, a wrought- 
iron tower scrubber for Brierfield, and large quantities of gas and 
water valves for Cleckheaton, Brierfield, and other places. After 
inspecting the place, the party were entertained by the firm to 
luncheon. Subsequently a visit was paid to the works of the Colne 
Vale Gas and Drysaltery Company, where the process of heating 
retorts by surplus coal gas, and the utilization of waste heat 
from the retorts for raising steam (referred to in the President’s 
address, below), attracted much attention. Mr. R. Midgley, 
the Manager, conducted the members through the works, and 
explained the various processes and the results, an account of 
which will be given in a subsequent issue of the JouRNAL. 

On returning to Huddersfield, the members met for the trans- 
action of business at the Imperial Hotel, New Street—the PREsIDENT 
(Mr. R. Hunter, of Stalybridge) in the chair. 

The Honorary Secretary (Mr. W. W. Hutchinson, of Barnsley) 
read the minutes of the last quarterly meeting, held at Knutsford 
in May last, which were confirmed. 

Mr. James M. Veevers, Manager of the Denton Gas- Works, was 
elected a member of the Institution. 

PRESIDENT’S ADDRESS. 

The PresIpENt then made the following introductory remarks :— 

Gentlemen,—Although we have not a fixed rule to that effect, it 
is gradually becoming the custom to hold our August meeting at 
the place where the President for the time being may happen to be 
Manager; and I should have been very pleased to have followed in 
the wake of my predecessors, and have welcomed you to Staly- 
bridge, had circumstances permitted. But, as you are all aware, 
we are in a sort of transition state there at present—seeing that 
the Company’s business is about to be transferred to the Local 
Authorities ; and, as a consequence, nothing is being done except 
the renewals and repairs absolutely necessary. Having nothing 
new to show you, you would naturally have expected me to give 
you some particulars and figures of our working ; and this, under 
present circumstances, might not be altogether desirable. I must, 
therefore, ask you to accept of this as my apology for not inviting 
you to hold the present meeting at Stalybridge instead of where we 
are now met. 

But probably you may think that Huddersfield holds out more 
inducements to visit than Stalybridge does. The Committee of the 
Institution have endeavoured to arrange a programme which they 
trust will meet with your approval; and I think, from our pro- 
ceedings to-day, we shall be able to glean some very valuable 
information. I would take this opportunity of thanking the 
Messrs. Holmes for the invitation to visit their works; and also 
for the hospitality they have extended to us. Visits to such works 
as these give us an opportunity of picking up much valuable 
information ; and, although not so extensive as some others, they 
are of as much interest to us, as gas engineers, as those of greater 
magnitude. Our thanks are also due to the Directors of the Colne 
Vale Gas and Drysaltery Company, and particularly to Mr. Midgley, 
their Manager, for the privilege of visiting their most interesting 
works, where, in addition to the preparation of dye-woods (which I 
dare say is new to many of us), we have seen what may be done in 
the way of utilizing gas plant during the summer months—to all of 
us a matter of very great importance. 

In places where cooking by gas has been adopted to any extent, 
a large increase in the consumption of gas has resulted; and thus 
plant which would otherwise have been lying idle has been utilized. 
But the extra sale of gas is not the only thing to be considered ; 
for, unless there is a sufficient demand for the coke produced, a 
considerable sum may be required for storing it, which may 
perhaps swallow up the profit derived from the extra sale of gas. 
Therefore the circumstances of each place must determine to what 
extent it will pay to keep a gas-works going. One advantage 
would be that it would enable the gas manager to find regular 
employment for a larger number of men, and to keep them 
more together; and it is naturally to be supposed that constant 
employment, at good wages, would attract a somewhat better 
class of men than can always be had. It cannot be expected that 
first-class men can be obtained simply for a few weeks’ work during 
the winter months. Where a man is knocked about from “ pillar 
to post,’’ a week here and a week there—this week earning perhaps 
30s., and next nothing—he cannot take the same interest in his 
work as the man who is constantly employed; and you cannot 
possibly get the results you otherwise would do. The heat of the 
retorts is not kept up; and down goes the make of gas in proportion. 
At the Stalybridge and Mossley works jointly, we send out as 
much gas in a day during the winter as we do in a week during the 
summer ; so that there is room for improvement in increasing the 
summer consumption of gas. 

Some little time ago, when the prices obtained for residual pro- 
ducts had risen so high, everyone was on the qui vive to know what 





to do; and several projects were started, and works established, to 
distil coal simply for the so-called secondary products. Some of 
these works are, I believe, quite a success; but the prices now 
ranging are scarcely sufficient to warrant any great expendi. 
ture on works of this kind—more especially at a distance from 
collieries, and where the cost of carriage is high. The visions of 
immense profits to be derived from the utilization of gas-works 
during the summer months, in this particular branch, were doomed 
to disappointment; and I doubt whether any gas company has 
entered into that manufacture. The circumstances, however, of 
the Colne Vale Gas and Drysaltery Company, whose works we 
have had the privilege of visiting to-day, are somewhat unusual 
and peculiar. As Mr. Midgley has told us, he is under the necessity 
of keeping up a supply of steam for the engines driving the woollen. 
working machinery, in the large mill adjoining his works; and he 
endeavours to do so as cheaply as possible, by utilizing the waste heat 
from the retort-beds. This heat, as you have seen, is carried 
through a multitubular boiler, as a sort of economizer ; and it can 
be used either to generate steam or to heat the water for the supply 
of the large vertical boiler used for generating the steam required 
for the engines previously mentioned. I am sure you will agree 
with me that great credit is due to Mr. Midgley for the very success. 
ful efforts he has made to utilize the plant under his charge, 
Necessity is said to be the ‘‘ Mother of Invention ;’’ and probably 
had Mr. Midgley not been placed in the peculiar circumstances in 
which he is placed, the very simple and effective arrangements he 
has adopted for burning the surplus gas produced under the retorts, 
and thus saving the coke (for which he has a good sale), would not 
have been thought of. 

At the special meeting of our Institution, called to consider the 
rules of The Gas Institute (and to which all members of it, of what- 
ever class, residing within easy distance of Manchester, were invited), 
several hours were spent in trying to mould the rules into a shape 
that would be acceptable to the greater number of the members of 
that Institute. We do not suppose that the alterations suggested 
at the meeting are perfect, and not open to further amendment; 
but we have not considered it desirable to bring them forward 
at the present meeting for further discussion, simply because, this 
being a distinct and separate association, membership of it does 
not confer the right of revising the rules of another society, 
although most of us are interested in it. The report of the 
meeting held will be carefully considered by your Committee, and 
a digest of the whole will be sent for consideration by the Council 
of The Gas Institute; and it is hoped our suggestions will assist the 
Council in framing a set of rules that will be as nearly perfect as it 
is possible to make them. Whilst on this subject, I may mention 
that yesterday morning I had a letter from the President of the 
Midland Association of Gas Managers, stating that it had been 
suggested to havea joint meeting of representatives of the different 
District Associations to consider the proposed newrules; but, as this 
might not be altogether practicable, asking whether two or three of 
the members of our Institution could attend the next meeting of 
the Midland Association at Birmingham, in order to have an inter- 
change of opinion with a view of arriving at some mutual under- 
standing as to what is required. There is no doubt the better these 
matters are discussed now, the less time will be taken up in their 
discussion at the next annual meeting of The Gas Institute in 
Manchester. 

And now, gentlemen, I can only say, in conclusion, how pleased 
I am to see so good an attendance at our meeting to-day; and 
have next to claim your attention while Mr. Veevers reads his 
paper, on “ The Collection of Gas Accounts.” 


Mr. Harrison Ververs (Dukinfield) then read a paper on ‘“ The 
Collection of Gas Accounts,” which it was agreed should be printed 
and discussed at the next meeting of the Institution. 

A proposition by Mr. Veevers—“ That it is desirable that a Refer- 
ence Library should be formed in connection with this Institu- 
tion ’—gave rise to some discussion, which ended in the matter 
being referred to the Committee for consideration. 

On the conclusion of the business the members dined together. 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. . 
The Fifty-fourth Meeting of this Association was opened in 
Montreal last Wednesday, under the presidency of Lord Ray.eicH. 
The members of the Association assembled at Queen’s Hall in the 
afternoon, when an address was presented by the Mayor and 
Aldermen of Montreal, and suitable replies were made by Sir W. 
Thomson and the President. In the evening the business of the 
meeting commenced with the delivery of the Inaugural Address. 
The Prestpent having opened his address with a brief reference 
to the fact that the present was the first occasion of the Association 
holding its meeting outside the United Kingdom, proceeded to say 
chat he thought another President might well have been chosen, 
inasmuch as his own individual tastes had led him to study 
mathematics and physics rather than geology and biology, t 
which naturally more attention was given in a new country, pre- 
senting as it did a fresh field for investigation. He then continued 
as follows :—At annual gatherings like ours, the pleasure with 
which friends meet friends again is sadly marred by the absence 
of those who can never more take part in our proceedings. Last 
year my predecessor in this office had to lament the untimely loss 
of Spottiswoode and Henry Smith—dear friends of many of us, a0 
prominent members of our Association. And now, again, & well- 
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known form is missing. For many years Sir W. Siemens has been 
a regular attendant at our meetings; and to few indeed have they 
been more indebted for success. Whatever the occasion—in his 
presidential address of two years ago, or in communications to the 
Physical and Mechanical Sections—he had always new and interest- 
ing ideas, put forward in language which a child could understand ; 
so great a master was he of the art of lucid statement in his 
adopted tongue. “‘ Practice with Science ’’ was his motto. Deeply 
engaged in industry, and conversant all his life with engineering 
operations, his opinion was never that of a mere theorist. On the 
other hand, he abhorred rule of thumb ; striving always to master 
the scientific principles which underlie rational design and inven- 
tion. It is not necessary that I should review in detail the work 
of Siemens. The part which he took during recent years in 
the development of the dynamo machine must be known to 
many of you. We also owe to him the practical adoption of 
the method (first suggested by Wheatstone) of throwing into 
a shunt the coils of the field magnets, by which a greatly 
improved steadiness of action is obtained. The same characteristics 
are observable throughout—a definite object in view, and a well- 
directed perseverance in overcoming the difficulties by which the 
path is usually obstructed. These are, indeed, the conditions of 
successful invention. The world knows little of such things, and 
regards the new machine or the new method as the immediate 
outcome of a happy idea. Probably, if the truth were known, we 
should see that, in nine cases out of ten, success depends as much 
upon good ne and perseverance as upon fertility of imagina- 
tion. The labours of our great inventors are not unappreciated ; but 
I doubt whether we adequately realize the enormous obligations 
under which we lie. It is no exaggeration to say that the life of 
such a man as Siemens is spent in the public service; the advan- 
tages which he reaps for himself being as nothing in comparison 
with those which he confers upon the community at large. As an 
example of this, it will be sufficient to mention one of the most 
valuable achievements of his active life—his introduction, in 
conjunction with his brother, of the regenerative gas furnace, by 
which an immense economy of fuel (estimated at millions of 
tons annually) has been effected in the manufacture of steel 
and glass. The nature of this economy is easily explained. 
Whatever may be the work to be done by the burning of 
fuel, a certain temperature is necessary. For example, no 2mount 
of heat in the form of boiling water would be of any avail for the 
fusion of steel. When the products of combustion are cooled down 
to the point in question, the heat which they still contain is useless 
as regards the purpose in view. The importance of this considera- 
tion depends entirely upon the working temperature. If the object 
be the evaporation of water or the warming of a house, almost all 
the heat may be extracted from the fuel without special arrange- 
ments. But it is otherwise when the temperature required is not 
much below that of combustion itself, for then the escaping gases 
carry away with them the larger part of the whole heat developed. 
It was to meet this difficulty that the regenerative furnace was 
devised. The products of combustion, before their dismissal into 
the chimney, are caused to pass through piles of loosely-stacked 
fire-brick, to which they give up their heat. After a time the fire- 
brick upon which the gases first impinge becomes nearly as hot as 
the furnace itself. By suitable valves the burnt gases are then 
diverted through another stack of brickwork, which they heat up 
in like manner, while the heat stored in the first stack is utilized to 
warm the unburnt gas and air on their way to the furnace. In 
this way almost all the heat developed at a high temperature 
during combustion is made available for the work in hand. 

As it is now several years since your presidential chair has been 
occupied by a professed physicist, it may naturally be expected 
that I should attempt some record of recent progress in that branch 
of science; if, indeed, such a term be applicable. For it is one of 
the difficulties of the task that subjects as distinct as mechanics, 
electricity, heat, optics, and acoustics (to say nothing of astronomy 
and meteorology), are included under physics. Any one of these 
may well occupy the lifelong attention of a man of science; and to 
be thoroughly conversant with all of them is more than can be 
expected of any one individual, and is probably incompatible with 
the devotion of much time and energy to the actual advancement 
of knowledge. It is not always that which seems at first the most 
important that proves in the end to be so. The history of science 
teems with examples of discoveries which attracted little notice at 
the time, but afterwards have taken root downwards and borne 
much fruit upwards. One of the most striking advances of recent 
years is in the production and application of electricity upon a 
large scale—a subject to which I have already had occasion to allude 
in connection with the work of Sir W. Siemens. The dynamo machine 
is indeed founded upon discoveries of Faraday now more than half 
a century old; but it has required the protracted labours of many 
imventors to bring it to its present high degree of efficiency. 
Looking back at the matter, it seems strange that progress should 
have been so slow. I do not refer to details of design, the elabora- 
tion of which must always, I suppose, require the experience of 
actual work to indicate what parts are structurally weaker than 
they should be, or are exposed to undue wear and tear. But with 
regard to the main features of the problem, it would almost seem 
as if the difficulty lay in want of faith. Long ago it was recognized 
that electricity derived from chemical action is (on a large scale) 
too expensive a source of mechanical power, notwithstanding the 
fact that (as proved by Joule in 1846) the conversion of electrical 
into mechanical work can be effected with great economy. From 
this it is an evident consequence that electricity may advan- 


reason and experience. 








tageously be obtained from mechanical power; and one cannot 
help thinking that if the fact had been borne steadily in mind, the 
development of the dynamo might have been much more rapid. 
But discoveries and inventions are apt to appear obvious when 
regarded from the standpoint of accomplished fact; and I draw 
attention to the matter only to point the moral that we do well to 
push the attack persistently when we can be sure beforehand that 
the obstacles to be overcome are only difficulties of contrivance, 
and that we are not vainly fighting unawares against a law of 
Nature. 
depends, however, almost as much upon the incandescent lamp as 
upon the dynamo. 
perfect vacuum (not more than about one-millionth of the normal 
quantity of air should remain) ; and it is interesting to recall that 
20 years ago such vacua were rare even in the laboratory of the 
physicist. 
would never have been accomplished had practical applications 
alone been in view. 
scientific men, whose main object was the advancement of know- 
ledge, and who could scarcely have imagined that the processes 
which they elaborated would soon be in use on a commercial scale, 
and entrusted to the hands of ordinary workmen. 


The present development of electricity on a large scale 


The success of these lamps demands a very 


It is pretty safe to say that these wonderful results 


The way was prepared by an army of 


When I speak in hopeful language of practical electricity, I do 


not forget the disappointment, within the last year or two, of 
many over-sanguine expectations. The enthusiasm of the inventor 


and promoter is necessary to progress, and it seems to be almost 
a law of Nature that it should over-pass the bounds marked out by 
What is the most to be regretted is the 
advantage taken by speculators of the often uninstructed interest 
felt by the public in novel schemes by which its imagination is 
fired. But, looking forward to the future of electric lighting, we 
have good ground for encouragement. Already the lighting of 
large passenger ships is an assured success, and one which will be 
highly appreciated by those travellers who have experienced the 
tedium of long winter evenings unrelieved by adequate illumi- 
nation. Here, no doubt, the conditions are in many respects 
especially favourable. As regards space, life on board ship is 
highly concentrated ; while unity of management and the presence 
on the spot of skilled engineers obviate some of the difficulties that 
are met with under other circumstances. At present we have no 
experience of a house-to-house system of illumination, on a great 
scale, and in competition with cheap gas; but preparations are 
already far advanced for trial on an adequate scale in London. In 
large institutions, such as theatres and factories, we all know that 
electricity is in successful and daily-extending operation. When 
the necessary power can be obtained from the fall of water, 
instead of from the combustion of coal, the conditions of the 
problem are far more favourable. It may be that the severity of your 
winters may prove an obstacle ; but it is impossible to regard your 
splendid river without the thought arising that the day may come 
when the vast powers now running to waste shall be bent into your 
service. Such a project demands, of course, the most careful con- 
sideration ; but it is one worthy of an intelligent and enterprising 
community. 

The requirements of practice are found to react in the most 
healthy manner upon scientific electricity. Just as in former days 
the science received a stimulus from the application to telegraphy, 
under which everything relating to measurement on a small scale 
acquired an importance and development for which we might 
otherwise have had long to wait; so now the requirements of 
electric lighting are giving rise to a new development of the art of 
measurement upon a large scale, which cannot fail to prove of 
scientific as well as practical importance. Mere change of scale 
may not, at first, appear to be a very important matter; but it is 
surprising how much modification it entails in the instruments and 
in the processes of measurement. For instance, the resistance coils 
on which the electrician relies in dealing with currents whose 
maximum is a fraction of an ampére, fail altogether when it 
becomes a question of hundreds, not to say thousands of 
ampéres. The powerful currents which are now at command 
constitute almost a new weapon in the hands of the physicist. 
Effects which in old days were rare and difficult of obser- 
vation may now be produced at will on the most conspicuous 
scale. The question of the magnetic saturation of iron has now an 
importance entirely beyond what it possessed at the time of Joule’s 
early observations. Then it required special arrangements pur- 
posely contrived to bring it into prominence. Now in every 
dynamo machine the iron of the field magnets approaches a state 
of saturation; and the very elements of an explanation of tle action 
require us to take the fact into account. It is, indeed, probable 
that a better knowledge of this subject might lead to improvements 
in the design of these machines. Notwithstanding the important 
work of Rowland and Stoletow, the whole theory of the behaviour 
of soft iron under varying magnetic conditions is still somewhat 
obscure. Much may be hoped from the induction balance of 
Hughes, by which the marvellous powers of the telephone are 
applied to the discrimination of the properties of metals, as regards 
magnetism and electric conductivity. The introduction of powerful 
alternate-current machines by Siemens, Gordon, Ferranti, and 
others, is likely also to have a salutary effect in educating those 
so-called practical electricians whose ideas do not easily rise above 
ohms and volts. It has long been known that when the changes 
are sufficiently rapid, the phenomena are governed much more by 
induction, or electric inertia, than by mere resistance. On this 
principle a great deal may be explained that would otherwise seem 
paradoxical. 
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During the last few years much intreest has been felt in the 
reduction to an absolute standard of measurement of electro- 
motive force, current, resistance, &c.; and to this end many 
laborious investigations have been undertaken. The subject is one 
that has engaged a good deal of my own attention, and I should 
naturally have felt inclined to dilate upon it, but that I feel it to 
be too abstruse and special to be dealt with in detail upon an 
occasion like the present. As regards resistance, I will merely 
remind you that the recent determinations have shown a so greatly 
improved agreement, that the Conference of Electricians assembled 
at Paris in May last have felt themselves justified in defining the 
ohm, for practical use, as the resistance of a column of mercury of 
0° C., one square millimétre in section, and 106 centimétres in 
length—a definition differing by a little more than 1 per cent. from 
that arrived at 20 years ago by a Committee of this Association. 
A standard of resistance once determined upon can be embodied in 
a ‘resistance coil,” and copied without much trouble, and with 
great accuracy. But in order to complete the electrical system, a 
second standard of some kind is necessary ; and this is not so easily 
embodied in a permanent form. 

Without doubt the most important achievement of the older 
generation of scientific men has been the establishment and appli- 
cation of the great laws of thermo-dynamics, or, as it is often called, 
the mechanical theory of heat. The first law, which asserts that heat 
and mechanical work can be transformed one into the other at a 
certain fixed rate, is now well understood by every student of 
physics; and the number expressing the mechanical equivalent of 
heat resulting from the experiments of Joule has been confirmed 
by the researches of others, and especially of Rowland. But the 


second law (which practically is even more important than the , 


first) is only now beginning to receive the full appreciation due to 
it. One reason of this may be found in a not unnatural confusion 
of ideas. Words do not always lend themselves readily to the 
demands that are‘made upon them by a growing science; and I 
think that the almost unavoidable use of the word “ equivalent ”’ 
in the statement of the first law is partly responsible for the little 
attention that is given to the second. For the second law so far 
contradicts the usual statement of the first as to assert that equiva- 
lents of heat and work are not of equal value. While work can 
always be converted into heat, heat can only be converted into 
work under certain limitations. For every practical purpose the 
work is worth the most; and when we speak of equivalents, we 
use the word in the same sort of special sense as that in which 
chemists speak of equivalents of gold and iron. The second law 
teaches us that the real value of heat as a source of mechanical 
power depends upon the temperature of the body in which it 
resides. The hotter the body in relation to its surroundings, the 
more available the heat. In order to see the relations which 
obtain between the first and the second law of thermo-dynamics, 
it is only necessary for us to glance at the theory of the 
steam-engine. Not many years ago calculations were plentiful, 
demonstrating the inefficiency of the steam-engine on the 
basis of a comparison of the work actually got out of the 
engine with the mechanical equivalent of the heat supplied 
to the boiler. Such calculations took into account only the 
first law of thermo-dynamics, which deals with the equivalents 
of heat and work, and have very little bearing upon the practical 
question of efficiency, which requires us to have regard also to the 
second law. According to this law the fraction of the total energy 
which can be converted into work depends upon the relative tem- 
peratures of the boiler and condenser ; and it is therefore manifest 
that, as the temperature of the boiler cannot be raised indefinitely, 
it is impossible to utilize all the energy which, according to the 
first law of thermo-dynamics, is resident in the coal. On a sounder 
view of the matter, the efficiency of the steam-engine is found to be 
so high that there is no great margin remaining for improvement. 
The higher initial temperature possible in the gas-engine opens out 
much wider possibilities; and many good judges look forward to the 
time when the steam-engine will have to give way to its younger 
rival. To return to the theoretical question, we may say with 
Sir W. Thomson that though energy cannot be destroyed, it ever 
tends to be dissipated, or to pass from more available to less avail- 
able forms. No one who has grasped this principle can fail to 
recognize its immense importance in the system of the universe. 
Every change—chemical, thermal, or mechanical—which takes 
place, or can take place, in nature does so at the cost of a certain 
amount of available energy. If, therefore, we wish to inquire 
whether or not a proposed transformation can take place, the 
question to be considered is whether its occurrence would involve 
dissipation of energy. If not, the transformation is (under the cir- 
cumstances of the case) absolutely excluded. 

Dealing with the subject of scientific mechanics, the President 
said it was principally in relation to fluid motion that advances 
might, he thought, be looked for. Professor O. Reynolds had, he 
remarked, investigated the flow of water in tubes as dependent 
upon the velocity of motion and upon the size of the bore. He 
then continued: The laws of motion in capillary tubes, discovered 
experimentally by Poiseuille, are in complete harmony with theory. 
The resistance varies as the velocity, and depends in a direct 
manner upon the constant of viscosity. But when we come to the 
larger pipes and higher velocities with which engineers usually 
have to deal, the theory which presupposes a regularly stratified 
motion evidently ceases to be applicable. Professor Reynolds has 
traced with much success the passage from the one state of things 
to the other, and has proved the applicability, under these compli- 
cated conditions, of the general laws of dynamical similarity as 





adapted to viscous fluids by Professor Stokes. In spite of the 
difficulties which beset both the theoretical and experimental treat. 
ment, we may hope to attain before long to a better understanding 
of a subject which is certainly second to none in scientific as well 
as practical interest. As also closely connected with the mechanics 
of viscous fluids, I must not forget to mention an important series of 
experiments upon the friction of oiled surfaces recently executed by 
Mr. Tower for the Institution of Mechanical Engineers. The results 
go far towards upsetting some ideas hitherto widely admitted. When 
the lubrication is adequate, the friction is found to be nearly indepen. 
dent of the load, and much smaller than is usually supposed ; giving a 
coefficient as low as 1-1000th. When the layer of oil is well formed, 
the pressure between the solid surfaces is really borne by the fluid, 
and the work lost is spent in shearing—that is, in causing one 
stratum of the oil to glide over another. In order to maintain its 
position the fluid must possess a certain degree of viscosity propor. 
tionate to the pressure ; and even when this condition is satisfied it 
would appear to be necessary that the layer should be thicker on 
the ingoing than on the outgoing side. The nature of gaseous vis. 
cosity, as due to the diffusion of momentum, has been made clear 
by the theoretical and experimental researches of Maxwell. A flat 
disc moving in its own plane between two parallel solid surfaces 
is impeded by the necessity of shearing the intervening layers of 
gas; and the magnitude of the hindrance is proportional to the 
velocity of the motion and to the viscosity of the gas. So that, under 
similar circumstances, this effect may be taken as a measure, or 
rather definition, of the viscosity. From the dynamical theory of 
gases, to the development of which he contributed so much, 
Maxwell drew the startling conclusion that the viscosity of a gas 
should be independent of its density—that, within wide limits, 
the resistance to the moving disc should be scarcely diminished 
by pumping out the gas, so as to form a partial vacuum. Experi- 
ment fully confirmed this theoretical anticipation — one of the 
most remarkable to be found in the whole history of science—and 
proved that the swinging disc was retarded by the gas as much when 
the barometer stood at half an inch as when it stood at 30 inches, 
It was obvious, of course, that the law must have a limit—that at 
a certain point of exhaustion the gas must begin to lose its power. 
I remember discussing with Maxwell, soon after the publication of 
his experiments, the whereabouts of the point at which the gas 
would cease to produce its ordinary effect. His apparatus, how- 
ever, was quite unsuited for high degrees of exhaustion ; and the 
failure of the law was first observed by Kundt and Warburg, at 
pressures below 1mm. of mercury. Subsequently the matter has 
been thoroughly examined by Mr. Crookes, who has extended his 
observations to the highest degrees of exhaustion. Perhaps the 
most remarkable results relate to hydrogen. From the atmo- 
spheric pressure of 760 mm. down to about } mm. of mercury the 
viscosity is sensibly constant. From this point to the highest 
vacua, in which less than one-millionth of the original gas remains, 
the coefficient of viscosity drops down gradually to a small fraction 
of its original value. In these vacua Mr. Crookes regards the gas 
as having assumed a different, ultra-gaseous condition. But we 
must remember that the phenomena have relation to the other 
circumstances of the case, especially the dimensions of the vessel, 
as well as to the condition of the gas. Such an achievement as 
the prediction of Maxwell’s law of viscosity has, of course, drawn 
increased attention to the dynamical theory of gases. The success 
which has attended the theory in the hands of Clausius, Maxwell, 
Boltzmann, and other mathematicians, not only in relation to 
viscosity, but over a large part of the entire field of our knowledge 
of gases, proves that some of its fundamental postulates are in 
harmony with the reality of Nature. At the same time it presents 
serious difficulties; and we cannot but feel that, while the electrical 
and optical properties of gases remain out of relation to the theory, 
no final judgment is possible. The growth of experimental know- 
ledge may be trusted to clear up many doubtful points, and a 
younger generation of theorists will bring to bear improved mathe- 
matical weapons. In the meantime, we may fairly congratulate 
ourselves on the possession of a guide which has already conducted 
us to a position that could hardly otherwise have been attained. 

In optics, attention has naturally centred upon the spectrum. 
The mystery attaching to the invisible rays lying beyond the red 
has been fathomed to an extent that a few years ago would have 
seemed almost impossible. By the use of special photographic 
methods, Abney has mapped out the peculiarities of this region 
with such success, that our knowledge of it begins to be comparable 
with that of the parts visible to the eye. Equally important work 
has been done by Langley, using a refined invention of his own, 
based upon the principle of Siemens’s pyrometer. This instrument 
measures the actual energy of the radiation, and thus expresses the 
effects of various parts of the spectrum upon a common scale, 
independent of the properties of the eye and of sensitive photo- 
graphic preparations. Interesting results have also been obtained 
by Becquerel, whose method is founded upon a curious action of 
the ultra-red rays in enfeebling the light emitted by phosphorescent 
substances. The investigation of the relation of the visible and 
ultra-violet spectrum to various forms of matter has occupied the 
attention of a host of able workers, among whom none have been 
more successful than my colleagues at Cambridge, Professors 
Liveing and Dewar. The subject is too large both for the occasion 
and for the individual; and I must pass it by. 

In connection with the subject of optics, the President dwelt at 
some length on the means of discriminating the origin of certam 
lines observed in the solar spectrum. He then proceeded to deal 
with the subject of acoustics; and called attention to the recent 
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introduction of the telephone and phonograph, which, he said, had 
imparted new interest to the study of this science. In reference to 
the former, he observed that, apart from its uses in every-day life, 
it had become in the hands of its inventor, Graham Bell, and of 
Hughes, an instrument of first-class scientific importance. 

Speaking on the value of keeping facts well in the foreground 
in scientific investigations, the President paid a high tribute to the 
memory of Maxwell, who, he said, always endeavoured to do this; 
and to his influence, in conjunction with that of Thomson and 
Helmholtz, was, he considered, largely due that elimination of 
unnecessary hypotheses which was one of the distinguishing 
characteristics of the science of the present day. He then pro- 
ceeded as follows:—But though good work has been done, much 
yet remains to do. If, as is sometimes supposed, science con- 
sisted in nothing but the laborious accumulation of facts, it would 
goon come to a standstill—crushed, as it were, under its own 
weight. The suggestion of a new idea or the detection of a law 
supersedes much that had previously been a burden upon the 
memory; and, by introducing order and coherence, facilitates the 
retention of the remainder in an available form. Those who are 
acquainted with the writings of the older electricians will under- 
stand my meaning when I instance the discovery of Ohm’s law as 
a step by which the science was rendered easier to understand and 
to remember. Two processes are thus at work side by side—the 
reception of new material, and the digestion and assimilation of 
the old; and as both are essential, we may spare ourselves the 
discussion of their relative importance. One remark, however, 
should be made. The work which deserves, but I am afraid does 
not always receive, the most credit is that in which discovery 
and explanation go hand in hand—in which not only are new 
facts presented, but their relation to old ones is pointed out. In 
making oneself acquainted with what has been done in any sub- 
ject, it is good policy to consult first the writers of highest general 
reputation. Although in scientific matters we should aim at inde- 
pendent judgment, and not rely too much upon authority, it remains 
true that a good deal must often be taken upon trust. Occasionally 
an observation is so simple and easily repeated that it scarcely 
matters from whom it proceeds ; but, as a rule, it can hardly carry 
full weight when put forward by a novice whose care and judgment 
there has been no opportunity of testing, and whose irresponsibility 
may tempt him to “ take shots,” as it is called. In estimating the 
present position and prospects of experimental science, there is 
good ground for encouragement. The multiplication of laboratories 
gives to the younger generation opportunities such as have never 
existed before, and which excite the envy of those who have had to 
learn in middle life much that now forms part of an undergraduate 
course. As to the management of such institutions there is room 
for a healthy difference of opinion. For many kinds of original 
work, especially in connection with accurate measurement, there is 
need of expensive apparatus ; and it is often difficult to persuade a 
student to do his best with imperfect appliances when he knows 
that by other means a better result could be attained with greater 
facility. Nevertheless, it seems to me important to discourage too 
great reliance upon the instrument maker. Much of the best 
original work has been done with the homeliest appliances; and 
the endeavour to turn to the best account the means that may be 
at hand develops ingenuity and resource more than the most 
elaborate determinations with ready-made instruments. There is 
danger otherwise that the experimental education of a plodding 
student should be too mechanical and artificial, so that he is 
puzzled by small changes of apparatus, much as many schoolboys 
are puzzled by a transposition of the letters in a diagram of Euclid. 
From the general spread of a more scientific education, we are 
warranted in expecting important results. 

In conclusion, the President dwelt on the necessity for attacking 
early in life the difficulties which block the gateway of knowledge, 
and gave an outline of the studies which he considered to be cal- 
culated to prepare the mind for this work. Increasing knowledge, 
he remarked, brought with it increasing power; and great as were 
the triumphs of the present century, it might well be believed that 
they were but the foretaste of what discovery and invention had yet 
in store for mankind. 








Gas Licutine In France.—It appears from the Journal des Chambres 
de Commerce that there is only one department in France where gas 
lighting is not in use—viz., that of Loztre. At the present time, through- 
out the State there are 610 gas-works, the total consumption of gas for last 
year being 430 million cubic metres (or about 15,180 million cubic feet), in 
the manufacture of which 10,575 workmen are employed, and 1,300, 
tons of coal used. The total value of the products of distillation is 165 
million francs, of which 118 millions represent the value of the gas con- 
sumed. In the Department of the Seine alone there are 26 gas-works, and 
the annual consumption of gas is 283 million cubic metres, or close upon 
10,000 million cubic feet; the number of public lamps in Paris and the 
Seiewe being 57,405, and the length of the mains 2,024,890 metres, or 1258 

es. 


Gas v. Execrriciry ar CLeETHorPEes.—At the last meeting of the 
Cleethorpes Local Board one of the members complained that the electric 
lighting of the parish was very bad. Some of the lamps were, he said, not 
lighted at all; while others acted so imperfectly that the light was con- 
tinually going up and down. Altogether, he added, the electric lighting 
was most inefficiently carried out. After some conversation on the matter, 
it was resolved to inform the Company who have the lighting in hand that 
unless it was carried out more efficiently, steps would be taken to cancel 
their contract. So dissatisfied are the Local Board with the present state 
of things, that the Lighting Committee have requested the Cleethorpes Gas 
Company to put up two high-power lamps, with the view of showing the 
af ment which, by their use, may be made in street lighting by gas, 
and also of challenging the electric light. 
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MR. VALON ON GASEOUS FIRING. 

Sir,—Mr. Foulis (I am sure without intention) has conveyed a reflec- 
tion not only on my knowledge of elementary thermo-dynamics, but also 
on that of others. I would assure him that no trouble has been spared 
on my part to study and understand those laws; and I do not find, in 
comparing the statements put forward in my article, that they come in 
collision with the many great men who have studied the theory of heat. 
I do not pretend to advance anything that is a departure from acknow- 
ledged principles. If what I have stated is a fact, it is the discovery of 
a point missed, which does not interfere with results hitherto obtained 
when using air under other conditions. In thanking Mr. Foulis for his 
kindness in naming an experiment which seems to have afforded results 
the direct contrary to my own, may I ask him to favour me with a sketch 
of the arrangement used in performing it. I will then carefully go 
through it myself. In the meantime, I would suggest that the result he 
mentions may be due to uneliminated radiation. I shall also be happy 
to meet Mr. Foulis, either in Glasgow or here, or at any works (say) half 
way between Glasgow and here, for the purpose of going through experi- 
ments sufficiently crucial to determine the matter under discussion. 
Mr. Foulis asks me to deal with total heat-units. I have no objection, 
if the total heat-units can be reliably obtained. My experience is that 
discharge heat from a bed is of a very flimsy character. If we take the 
heat-units as being equal to double the temperature because the volume 
of gases is doubled, then there are more heat-units discharged from the 
bed than have been used in doing the work of the bed. If this is so, why 
does it not heat another bed, and to spare? The fact in my mind is 
firmly fixed, that the heat discharged from a bed is an unknown quantity, 
and can therefore only be judged by its temperature. 

Neilson’s furnace does not depend on attempting to heat air by pass- 
ing it through tubes under atmospheric conditions, but is a blast-furnace 
in which air is made to do work, and then (as I have pointed out in the 
article) it will take up heat. , eek 

ae Aug. 30, 1884. W. A. Vaton. 


S1r,—As one greatly interested in the discussion of the theory advanced 
by the writer of the article on p. 243 of the Journau for the 5th of 
August, I hope Mr. Foulis, whose letter appeared in your last issue, will 
not retire from the discussion without giving some direct indication of 
the particular law of thermo-dynamics which he says so emphatically 
has been violated. I must confess to having been of his way of thinking ; 
but must also, in fairness, acknowledge that I do not find a law recorded 
by any writer on heat that could be construed into an intention on his 
part to convey the idea that air could be raised, under atmospheric con- 
ditions, to a high temperature. Doubtless it can be done in a blast 
furnace ; but the writer of the article points this out. 

I have tried Mr. Foulis’s experiment in a gas-heated plumber’s stove ; 
but failed to discover, in such a short length of tube, that any current of 
air was passing. The match was lighted when held within 2 inches of 
the pipe—evidently from radiation ; for, by putting a very short length of 
glass tube into the end of the asbestos, the match was not affected, and 
the thermometer did not move. I found also that what Mr. Foulis says is 
correct with regard to Neilson’s furnaces ; for, by blowing the air through, 
the heat was wiped out of the tube, which soon became cold. The highest 
temperature reached, however (as indicated on a self-registering ther- 
mometer), was 205° Fahr. H 

Westminster, Aug. 29, 1884. , 





THE COOPER COAL-LIMING PROCESS. 

Sm,—Common politeness prompts me to reply to the question 
pointedly put to me in the concluding sentence of your facetious notice 
of my little book, to which it has pleased you to give a new title. 

I do not think this “ bubble,” as you term it, ‘‘has been blown big 
enough ;” but, on the contrary, on public grounds, I think that, not- 
withstanding the strong prejudice which has unquestionably been excited 
and fostered against the process, it is, and will be, my duty to maintain 
the unequal contest, because I entertain a thorough belief in its being a 
decided step in advance, and because also I consider it would not become 
me to suffer aspersions and innuendoes to drive me to abandon a 
meritorious object. 

A few days since, I had before me the accounts of a Suburban Gas 
Company for the half year ending the 30th of June last. In them I 
found that only 48 tons of sulphate of ammonia had been made from 
6636 tons of unlimed coal (which is a fraction less than 16} lbs. of 
sulphate per ton of coal carbonized) ; while in the same half year 70 tons 
of fine white sulphate, of the usual commercial standard, was made from 
only 5550 tons of limed coal at Tunbridge Wells. In the first of these 
two cases, a fraction less than 16} lbs. of sulphate was produced per 
ton of coal carbonized; and in the second, a fraction less than 28 lbs. 
The difference of 11} lbs. of sulphate per ton of coal in favour of 
Tunbridge Wells, if applied to the 6636 tons, would have brought the 
make up to 82? tons as against the 48; the avoidable loss or waste being 
the profit on 34} tons of sulphate, which in round numbers, at present 
prices, would be not less than £282. 

I give this as a not by any means uncommon case of shortcoming in 


; dealing with ammonia ; and I venture to think that the striking contrast 


presented in the results exhibited will not, by common-sense men, be 
attributed to a ‘‘ bubble.” =P. Gem 
21, Parliament Street, Westminster, S.W., ye a 
Aug. 28, 1884. 


GAS COOKING-STOVES. . 

Sir,—In reply to Mr. Cox’s letter, in the Journan for Aug. 19, with 
reference to my improvements in gas cooking-ovens, I beg to state that 
his remarks are erroneous ; arising from the fact that he has not seen my 
specification, but simply “‘ glanced through the ‘ Register of Patents’ in the 
JournaL.” Having the pleasure of knowing Mr. Cox personally, I am 
quite sure he will correct his mistake at some future time, when he has 
had an opportunity of comparing his patents with my own. I also feel 
certain that he does not claim the system of isolating a cooking chambe 
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by means of hot air, or the system of feeding combustion by hot air. 
The former was done by myself quite ten years ago; and the latter had 
been either attempted or carried out by other makers while gas cooking 
was yet in its infancy. 
Mr. Cox and myself may claim certain details in the application ; and 
here I contend my improvements differ substantially from those described 
by Mr. Cox. Whereas he introduces the cold air from under and through 
the case into the first or outer chamber of his kitchener, I, on the 
contrary, use in one case a special pipe which runs right through the 
oven itself, and discharges into the top of the kitchener, and, in the 
other, a syphon pipe with an inlet at the side of the kitchener and an 
outlet inside the oven close to the burner; and in both cases I can, and 
actually do, dispense with the first or outer chamber. To my mind, 
doing away with the outer chamber, and introducing the fresh air to the 
gas direct from the outside through a special pipe, must be a different 
application of the hot-air feeding system to that adopted by Mr. Cox, 
who fills two chambers with air—one with cold, the other with hot—and 
which must result in condensation, and finally in destruction of metal. 


66, St. Paul Street, N., Aug. 23, 1884. 8. Lxont. 





CALCIUM HYDROSULPHIDES. 

Sim,—In the abstract of the paper presented to the Chemical Society 
by Dr. E. Driver and Tetsukichi Shimidzu, contained in the JournaL 
for Aug. 19, I was interested to find a confirmation of my own results, 
published in the Chemical News of June 13 of the present year. 

In my experiments, the plan adopted was, as nearly as possible, 
identical with that which obtains in gas-works—viz., passing a gas 
containing sulphuretted hydrogen through slaked lime in the state of 
powder, the result being that only 50 per cent. of the lime was con- 
verted into the hydrated calcium sulphide; the other half remaining in 
the state of hydrate—no doubt in molecular combination with the sul- 
phide, and forming a grey-green salt. Of course the practical result 
of this is that sulphide purifiers, formed in the ordinary way, can only 
be made to take up half the equivalent of sulphuretted hydrogen (car- 
bonic acid having been previously removed completely from the gas). 
Whether the pure substance, as prepared in the Japanese Laboratory in 
the wet way, would remove bisulphide of carbon vapour, is, of course, 
uncertain. 

The fact that lime or baryta water will not show the presence of a 
trace of carbonic acid in a large excess of sulphuretted hydrogen has 
been known for some time in gas-works; the usual plan being to pass 
the gas through a small oxide purifier before testing for carbonic acid. 
But, so far as I am aware, the usual text-books do not contain any 
notice of the fact; and, at first, I must confess to having considered it 
to be a useless precaution. Experience, however, soon convinced me that 
this was not the case. C. W. Foux 

Brentford, Aug. 23, 1884. ee ee 


Register of Patents. 


Rotary Burowers, Exnausters, anp Pumps.—Allday, W., jun., and E., 
of Birmingham. No. 5919; Dec. 29, 1883. 

This invention has reference to apparatus commonly known as “ Root’s 
blowers,” which consist essentially of a case, nearly oval in cross section, 
containing two rotating diaphragms, having in cross section a figure 
resembling (generally) the numeral 8, or an hour-glass, called revolvers. 
By their rotation in opposite directions, a current of air is drawn in at an 
opening on one side of the case, and forced out at an opening on the 
opposite side. The general construction and action of these blowers is 
well understood ; and the present invention merely has reference to the 
manufacture of revolvers of great lightness, so as to secure a saving of 
the driving power. 





Gas-REToRT, STEAM-BoILER, AND OTHER FURNACES FOR GENERATING HEAT. 
—Dempster, J., of Elland. No. 5952; Dec. 31, 1883. 

The object of this invention is to utilize the waste heat or gases arising 
from retort benches or settings, and from steam-boiler or other furnaces, 
by arranging at one or both sides of the furnace (according to varying cir- 
cumstances) a series of zigzag flues or openings; one end of each fiue 
being in connection with the furnace, while the other end is open to the 
atmosphere, but in connection with the usual flues employed for removing 
the heat and gases. The quantity of air supplied to the flues is controlled 
bydampers. The bricks employed for making the flues have steps formed 
in them, so that when put together there are openings or flues at right 
angles to each other; and the spent gases pass through one of these flues, 
whereby the bricks are eat. Consequently, the atmospheric air, in 
passing through the other flue, also becomes heated; and when entering 
into the upper part of the furnace, mingles with the carbonic oxide, which 
is immediately ignited and assists in heating the retorts. The heated air 
enters the furnace, in thin sheets, by means of narrow tapering horizontal 
slits formed in the brick. 

The gases are taken at the point where they leave the setting; and are 
conducted through a series of flues, situated directly under the bottom 
retorts. In large settings these range from front to back, on each side of 
the furnace ; but in small settings they are on one side of the furnace only. 
They are formed of perforated bricks, as shown in figs. 1 and 2, so that 


Fig. 2 
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when put together (as seen in fig. 2), a space A is formed, varying in size 
with the requirements of the setting. B is a flue or opening made in the 
bricks, which are kept apart by ordinary tiles projecting at each side 
alternately, in order to lead the air in the desired direction. The bricks 





less effect, as desirable ; but, by preference, only three rows are used iy 
ordinary furnaces. : i 

The spent furnace gases pass down the vertical openings in the per. 
forated bricks ; and the incoming atmospheric air to be heated traverses 
through the lateral openings formed by the recessed bricks, as before 
mentioned. The air passage commences at the lowest part of the regene. 
rator; and up through the bricks, as described, until it reaches the point 
of delivery into the furnace. It here enters a perforated brick having q 
tapered aperture (as shown in fig. 3), the wider and bottom part of which 
communicates with the air channel or passage, while the upper and 
smaller part leads into, and forms part of the furnace side. This tapered 
aperture passes, by preference, through the brick at an angle of about 45°; 
and is so arranged as to spread the air in a thin sheet over the ascending 
carbonic oxide from the furnace. It thereby affords a ready means of 
facilitating combustion ; the openings for the admission of air into the 
furnace being fitted with sliding doors, so that the quantity of air admitted 
for primary combustion may be regulated as required. The opening for 
admitting air into the recuperative part of the arrangement, for secondary 
combustion, is also fitted with a similar sliding door. She 

Wrought-iron grate-bars (preferably made with a semicircular groove 
the whole length on one or more sides) are employed, the object of which 
is to facilitate the supply of steam to furnaces in such works as have no 
boiler. In this case the bars are fixed so as to fall towards the back of the 
ash-pan ; thus allowing the water to run down and back into the incan- 
descent fuel. The inclined grate-bars also allow a greater body of coke to 
be in the furnace, by means of its increased depth. The principal object 
of the inclined grooved bars is to introduce water to the hot coke or coal 
in the furnace; while the steam generated from the water is decomposed 
when passing through the burning fuel. Hydrogen gas is thus produced, 
which is carried (in conjunction with the carbonic oxide) to the point 
where the secondary air supply is introduced; and it there burns with an 
intense heat. 

When the furnace gases have passed down and through the rows of per. 
forated bricks, they are conducted into the flue directly under it; and go 
on to the back of the regenerator. They here turn to the right and left 
hand respectively into the bottom side flues; thence to the front and up 
an aperture into the top side flues, where they are taken back again into 
the main flue, which in a double bench is preferably in the middle, but in 
a single bench up flues arranged in the back wall. 


ARRANGING THE AIR AND WasTE Gas PassaGES IN CONNECTION WITH 
REGENERATOR Furnaces.—Hunt, C., of Birmingham. No. 3444; 
Feb. 16, 1884, 

This invention has for its object the arrangement of the air and waste 
gas passages of regenerator furnaces so as to abstract the heat of the waste 
gases,and impart it to the air necessary for the secondary combustion ; 
and this is effected by the use of perforated or hollow rectangular bricks. 
These (as shown in figs. 1, 2, and 3) are not confined to any particular size, 








Some are made about 224 inches long by 134 inches wide, by 5 inches thick; 
each having three longitudinal perforations, or hollows, about 3 inches 
square. Others are made about 224 inches long by 9 inches wide, by 
5 inches thick ; each having two hollows about 3 inches square. Others 
are, again, made 224 inches long by 44 inches wide by 5 inches thick; but 
with only one hollow extending through their length. The invention, 
however, consists in constructing regenerators according to sever 

modifications. : 

Firstly. In the arrangement shown in fig. 4, the last described brick 
(that having but one hollow), but preferably about 18 inches long, is used ; 
a number being placed on each side of the generator and underneath the 
furnace along its entire length, side by side with intervening spaces. The 
bricks are also built up in tiers one above the other the lengthway of 
the brick, being ranged longitudinally with the direction of the retorts, 
each overlapping the other so as to leave spaces between. The hot waste 





are arranged in any number of tiers, or rows, in order to obtain more or 


gases enter the regenerator from the top; pass through alternate ~. 
between the bricks by which the spaces are connected; impart to the 
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pricks (and consequently to the air within them) much of their heat; and 
finally make their exit by a main flue near the bottom to the chimney- 
shaft. The air is admitted either from the front or back near the bottom 
of the regenerator ; and it passes upwards through the space formed by 
the side walls of the gas-flues, nthe connected to the hollow bricks A. 
These spaces are intermediate with the gas-flues. The air is thus heated 
by the descending waste gases; and escapes through nostrils into the 
furnace, where it meets the gases produced in the generator, and induces 
vivid combustion. Fig. 5 is a longitudinal vertical section of the arrange- 
ment through the line I J of fig. 4; in which G G represent the spaces 
through which the gases flow,and A A those through which the air passes. 
The arrows pointing downward indicate the direction of the gases; while 
the arrows pointing upwards mark the direction of the air. Fig. 6 is a 
horizontal section through the line P Q of fig. 4. 

The second arrangement is one in which the bricks first described, or 
those having three hollows or tubes, are used in preference, although others 
may be employed. Theyare laid in flat longitudinal tiers ; and are placed 
upon blocks at each side, with their hollows or tubes transversely to the 
length of the retorts. Between each end of each brick there is a space or 
channel left between it and the side walls of the regenerator; so that on 
each side there is one continuous longitudinal channel to each tier of bricks 
with which it has communication. The air passes from one channel to 
the other through the tubes or hollows in the bricks, and eventually into 
the furnace. The waste gases in this case flow downwards, forwards, and 
backwards through the spaces between the tiers or courses of bricks, 
imparting heat to the bricks as the gases flow to the outlet. In this case, 
however, the heated air may enter either at the front and back, or at the 
front or back half only of the furnace; the heat in the latter case ascend- 
ing at the back or front half, and descending the front or back half of the 
setting. In the event of the air entering the regenerator at both front and 
back, it will be necessary to construct a partition wall across the regene- 
rator corresponding with the centre of the retort-bed. Openings for the 
purpose of allowing communication from one series of channels to the 
other must then be formed on each side of the wall just mentioned. 

Thirdly. The bricks are of the same kind as those mentioned in the 
previous paragraph ; or they may be single bricks. Spaces or continuous 
longitudinal channels are formed on each side of the bricks; but in this 
case the bricks are ranged in vertical columns with the hollows or tubes 
placed transversely, as in the previous modifications. The air passes 
through the bricks and enters the furnace as in the first case ; while the 
waste gases descend vertically through the spaces between the bricks. 

Fourthly. The bricks used are the same as are mentioned in the two 
previous paragraphs. In this modification a continuous longitudinal 
channel is formed both at the top and bottom of the regenerator; and 
between these channels the bricks are set in columns, so that the tubes or 
hollows extend vertically from the lower to the upper channel. A space 
exists between each column, so that the waste gases may descend verti- 
tically, and impart their heat to the ascending columns of air within the 
bricks or tubes. 

Fifthly. The first described bricks are employed. They are laid in 
flat courses, with supporting blocks, and a space between each course; the 
hollows or tubes of the bricks ranging longitudinally, and communicating 
with those above and below by a channel or space formed at each end of 
the course. The air enters the hollows or tubes of the bricks at the lower 
part of the regenerator; flows backwards, upwards, forwards, and so on 
throughout the courses; and finally enters the furnace. The waste gases 
pass from above forwards, backwards, and downwards through the spaces 
between the bricks. 

Sixthly. The first described bricks are used. In this case the bricks 
are set with their hollows placed transversely ; and at each of their ends 
there is a space formed with tiles between them and the walls of the 
regenerator. There is also a space above and below each brick. In this 
arrangement, the air ascends through central spaces between the bricks 
and the tiles; while the hot gases descend through the side channels, 
and through the hollows of the bricks connecting them. Air flues 
extending from front to back are thus formed; while the gas flues also 
extend longitudinally. 

Seventhly. The first second, or third described bricks may be used. 
In this arrangement th re is a single vertical wall of hollow bricks—the 
hollows placed longitudinally, and communicating with each other by 
channels at each end. This central wall is flanked on each side by spaces 
divided at intervals by tiles placed horizontally so as to form continuous 
zigzag passages. The air ascends through the hollows in the bricks; and 
the gases descend through the passages on each side. 

These regenerators, the patentee remarks, are adapted for use with 
generators designed by him and placed in advance of and outside the 
furnaces, as shown in the following diagram; the generator being fed with 
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fuel from the top, and the gases evolved in the generator being conveyed 
to the furnace by a longitudinal flue extending from front to back of the 
setting, and having nostrils or openings therein communicating with the 
urnace, 





2 APPLICATIONS FOR LETTERS PATENT. 
11,524.—Arnswortu, W., Penrith, “Improvements in gas-engine com- 
bustion chambers.” Aug. 22. 
, 11,538.—Josxin, G., Great George Street, Westminster, “ Improvements 
in gas-meter indices.”’ Aug. 22. 
11,549.—Kent, W. G., and Surrox, J. W., Southampton Buildings, 
a “ Improvements in gaseliers and apparatus connected therewith.” 


11,578.—Cross.zy, F. W., Southampton Buildings, London, “ Improve- 
ments in gas motor engines.” Aug. 23. 





Aiscellancous Aetos. 


THE PROPOSED PURCHASE OF THE HARTLEPOOL GAS AND 
WATER WORKS BY THE LOCAL AUTHORITIES. 

At the Annual General Meeting of the Hartlepool Gas and Water 
Company held last Friday, the Chairman (Mr. W.H. Fisher), in the course 
of his remarks when moving the adoption of the report, referred to the 
correspondence which has recently passed between the Directors and 
the Local Authorities, in regard to the proposed acquisition, by the 
latter, of the Company’s undertaking (see ante, p. 345). It will probably 
be remembered that at a meeting of a Joint Committee of the Hartle- 
pool Town Council and the West Hartlepool Commissioners,’ it was 
resolved to offer the Company something like half a million sterling 
for the Company’s works ; and, in the event of the offer being rejected, 
to proceed for compulsory powers of purchase. The Chairman observed 
that the shareholders would have noticed how meagre was the pro- 

osal that had been advanced to them. It practically amounted to a 

rief inquiry as to whether the Company were disposed to sell their works. 
There was an air of insincerity about the whole proposal that was ver 
unbusinesslike ; and, under the circumstances, a reply had been heme, 
stating that the Directors were not prepared to recommend the share- 
holders to sell their property. The matter remained in abeyance until 
within the last 48 hours, when the Directors received a further communi- 
cation, signed by the Town Clerk of Hartlepool and the Clerk of the West 
Hartlepool Commissioners, stating that they had been instructed to make 
an offer of £450,000 for the works (all mortgages to be taken over by the 
authorities); and intimating that this offer was made with a view to an 
amicable arrangement, and without any reference to an application to 
Parliament for compulsory powers. The Directors had not had an oppor- 
tunity of considering this more definite offer. There was a suggestion in 
the letter that it should be submitted to the shareholders at this meeting ; 
but, although possibly some present might like to make a few remarks 
respecting it, it was clearly a matter on which the Directors should first 
sit in deliberation. It would not be wise, in any case, to enter into details 
on this occasion, still less to suggest any figure at which the concern could, 
would, or should be parted with. The Directors, if they possessed the 
confidence of the shareholders, were entitled first to consider the question ; 
and, after arriving at a decision, it would be their duty to lay such deci- 
sion before the meeting of the shareholders, without whose approval 
nothing could be done. But, as he had said, there was so much suspicion 
of insincerity about the matter, that they felt the least they said at present 
—that was in public—the better. If the towns were really in earnest injtheir 
professed desire to buy up the concern, they would offer a reasonable sum ; 
for the amount named was ridiculous in the extreme, and one which the 
Directors would never think of entertaining. 








THE ERITH LOCAL BOARD AND THE WEST KENT GAS 
COMPANY. 

At the Meeting of the Erith Local Board on Tuesday, the 19th ult.—Mr. 
A. STREETEN in the chair, 

The CLERK reported the result of the proceedings taken by the Board 
against the West Kent Gas Company, for refusing to allow Mr. Starling, 
the Board’s Inspector, to test the gas at their works, as reported in the 
JouRNAL last week (p. 380). 

Mr. Tuomas thought the result bore out the opinion given by Mr. Glen 
on the subject, some time ago, and which he considered ought to have been 
acted upon. He wished to know what the costs amounted to; as, to his 
mind, the money had been wasted. 

The Cuierk said he could not then state what the costs were. 

Mr. Tuomas intimated that he should ask for the information at the next 
meeting. 

Mr. Ronaupson did not think the money had been wasted. The opinion 
of Mr. Candy (their Counsel) was, he said, of no light value; and he 
thought the Clerk had adopted a right course. Mr. Bevan’s ruling asa 
magistrate was not necessarily to be taken as a correct one. The Company 
professed to be fair and open, and to give every facility to the Board; and 
then they raised every objection, and at last gained their case on a tech- 
nical point. This was not the way in which a public Company should 
treat a public Board. He moved that the matter be adjourned for a month, 
in order that they might consider the best steps to be taken in the interests 
of the ratepayers. 

Mr. Heaps, in seconding the motion, said he felt convinced that, if not 
at the present time, within three months, or as soon as they went to 
Parliament, they could be independent of the Company, could dictate 
their own terms, and start a company of their own. He was sure, from 
certain information which he had obtained (and upon which he had been 
working privately since last October), that at small expense a gas omneeny 
could be started, if some six or eight influential inhabitants would bac 
them up. He hoped that within a month he should be able to put before 
them some facts as to a new company that would be startling to the West 
Kent Gas Company. 

Mr. Hinp was strictly in accord with the last two speakers. He thought 
the Board had done its duty, and acted for the benefit of the ratepayers. 
Had not astir been made, they would have gone on in comparative dark- 
ness; but now they had a better quality of gas as a result of their agita- 
tion. If they had lost a few pounds through bringing this matter before 
the Dartford Bench, he did not see that it would be a loss to them in the 
end. He thought it would prove a benefit instead of an injury. 

Mr. Tuomas had always considered that the gas supplied was not of the 
quality that it ought to be, and was perfectly satisfied that the Board 
should have it tested. Before Mr. Glen's opinion was obtained, on reading 
the Acts of Parliament, he concluded that the only way was for five con- 
sumers to apply to two justices to appoint an inspector. When the 
opinion was received he was confirmed in his view that the Board should 
have withdrawn their notice of inspection, and have gone to the magis- 
trates and asked for an inspector to be appointed. The majority of the 
Board did not regard this as the proper course; and they had as the result 
the ratepayers saddled with the costs. They now had to take the - 
they ought to have taken in the first instance; and they also had the 
pleasure of feeling that they were being laughed at by the Company. 

The Cnrarrman objected to Mr. Thomas's statement that it was the 
Board’s duty to have gone to the justices. 

Mr. Tuomas admitted that he was wrong there. He meant to have said 
that five consumers should have gone to the justices. 

The Cuarrman said that, according to Mr. Glen, the Board had nothing 
whatever to do with the matter. The Board met and considered Mr. 
Glen’s opinion, and they came to the conclusion that it was not a correct 
one; and in this view they were supported by the Clerk. The Board 
thought it was not their duty to thrust the burden upon the ratepayers, 
and that they should endeavour to maintain their right to appoint an 
inspector. They went to the sessions and were beaten. But by whom? 
By the local magistrates—the “great unpaid,” influenced, no doubt, by the 
opinion of their Clerk. They were advised by their own Clerk, backed by 
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the opinion of Mr. Candy, that if they took a case to a Superior Court they 
would probably find that the opinion of Mr. Glen and of the justices was a 
wrong one. Mr. Thomas’s remarks would almost suggest that he held a 
brief for the Gas Company, and he spoke very strongly about the costs. 
He (the Chairman) believed they were beaten only for a time. If the 
Board did not appeal, they would be in this position—that it would be left 
for five consumers to apply to the justices to appoint an inspector at their 
own risk. With regard to Mr. Heaps’s remarks as to starting a competing 
gas company, if he saw his way to formulate such an indictment against 
the West Kent Gas Company for impurity of the gas and high price, as to 
induce Parliament to give him and his friends power to lay down mains 
to supply gas, he (the Chairman) should heartily go with them in forming 
& new company in the district of Erith. 

The motion was then carried. 

On the same occasion, at the close of a discussion on the cost of the 
public lighting of the district, 

The Cuarrman remarked that he was expressing the feeling of the Board 
in saying that as soon as practicable they should come forward with a pro- 
posal that not only should the public lamps and lamp-columns belong to 
the Board, but that the gas should be supplied by them, under an Act to be 
obtained for the purpose. They were paying an excessive price for their 
gas. Anyone would say that 4s. 9d. per 1000 cubic feet for gas in their 
district, when in a neighbouring district it could be obtained for about half 
this sum, was a very high rate. If they started themselves they could lay 
mains and supply gas at a much less cost than they were now paying the 
Gas Company. ‘Then, again, the Company agreed to supply gas of 
14-candle power; but he felt sure that the Board would be able to supply 
gas of 16 or even 18 candle power. He should make it his business to 
bring seriously before the Board the question whether, having regard to 
recent circumstances—to the refusal of the Company to meet the Board as 
to the appointment of an inspector, and to the fact that they had been 
supplying inferior gas—before entering into a lighting contract for 1885-6 
they should not consider the advisability of supplying themselves. He felt 
sure Parliament would grant the necessary Act, on the ground that the 
Board had been charged excessively. 





LANCASTER CORPORATION GAS SUPPLY. 

The Gas and Water Committee of the Lancaster Corporation have just 
issued their report on the working of the Gas Department during the year 
ending June 30 last. In the course of it they say :—The amount of gas 
made during the year has increased at a greater rate than in any previous 
year since the Corporation became owners of the undertaking. The make 
of gas for the twelve months ending June 30, 1880, was 51,578,300 cubic 
feet ; for the twelve months ending June 30, 1883, 60,550,500 cubic feet; 
and for the year just closed it has risen to 69,254,700 cubic feet. It should 
be noted that though this increase in the make of gas is at the rate of more 
than 14 per cent. for the past year, the increase in the cost of coal on the 
previous year is only a little more than 7 per cent. The increase in the 
consumption of gas is no doubt to a great extent due to the stimulus given 
by the gas exhibition to the consumption of gas for other than illuminating 
purposes. The consumption, the Committee hope, will be still further 
increased by the lower price for gas to be used for cooking, heating, and 
motive power now in operation. At the close of the last financial year the 
Committee decided to make a further reduction in the price of gas; and 
the net price per 1000 cubic feet is now— 

To large consumers . 3s. * 
3s. 2d. 


To small consumers . 

For cooking, heating, and motive power . 2s. 6d. 
This reduction is the second which has been made since the acquisition of 
the works by the Corporation. The effect of the former reduction in price 
is equivalent to a total reduction in the amount charged for gas during the 
last four years of £5663. The effect of the recent reduction is equivalent 
to a further annual reduction in the amount charged per annum for gas of 
about £1500. The income from the sale of gas and for meter rentals is 
£12,543 2s. 4d.; as against £11,136 1ls. 7d. in the previous year. From 
residual products the sum of £2330 12s. 8d. is received; and the profits 
from the manufacture of products from tar and liquor bring in £643 12s. 6d. 
The bank allow for interest, £45 9s.1ld. These and smaller items amount- 
ing to £573 5s. 7d.; with the balance from last year of £291 8s. 10d., bring 
up the total income to £16,427 11s. 10d.; as against £15,324 12s. 5d. last 
year. On the other side of the account, the ordinary expenditure for 
maintenance is £8565 9s. 1ld.; as against £7747 2s. 1d. last year. The 
sum of £4149 Qs. 10d. has been paid in interest and £342 8s. 7d. has been 
set aside to the sinking fund. Interest on overdrawn account amounts to 
£12 19s. 5d.; the income-tax is £158 5s. 2d.; and the bank commission 
£25 1s. 6d.—or a total of £13,253 5s. 5d. This leaves a net balance on the 
working of the concern of £3174 6s. 5d. In order to guard against any 
possible loss on account of the recent reduction in price, the Committee 
propose to place £1136 11s. 8d. to the credit of the reserve fund, in accord- 
ance with the statutory provisions to that effect. The reserve fund will 
then amount to £3000. The Committee have also expended rather more 
than the whole of the renewal fund; and this account is now overdrawn to 
the extent of £89 19s. 2d. The Committee, therefore, propose to repay to 
the renewal fund the amount expended ; and also to place a further sum of 
£473 9s. 2d. to the fund—making the total amount to the credit of the fund 
£1863 8s.4d. The balance of £174 6s. 5d. will be carried to the credit of 
next year’s account. 

The Manager (Mr. C. Armitage, F.C.S.), in his report, says:—The 
balance-sheet shows a gross profit of £7525 3s. 2d., and after payment of 
interest on stock and mortgages, income-tax, &c., the net balance will be 
£3174 6s. 5d. The total amount expended in capital account up to June 30, 
1883, less the amount deducted for the railway siding, is £101,124 18s. ; and 
no further sums have been added to this account during the past year. 
Several charges for new mains, &c., having been charged direct to revenue 
account. The total expenditure on revenue account is £8565 9s. 11d.; as 
against £7747 2s. 1d.—an increase of £818 7s. 10d., which is principally due 
to new mains, new lamps, &c., being charged to revenue account; also an 
increase of £300 in the cost of coals. The quantity of coals carbonized is 
6675 tons—an increase of 723 tons; and the quantity of gas made, 
69,254,700 cubic feet—an increase of 8,704,200 cubic feet, or 14°37 per cent. 
The quantity of gas made per ton of coal is 10,375 cubic feet—an increase 
of 202 cubic feet per ton. The quantity of gas supplied through separate 
meters for cooking, heating, and motive power is 3,391,400 cubic feet—5°18 
per cent. of the total quantity of gas sold. A great number of cooking and 
heating stoves have been let out on hire during the past year, in addition 
to a number being sold outright, which continue to give great satisfaction. 
The leakage of gas is 4°45 per cent.;.a decrease of 0°23 per cent. The 
amount of leakage, or gas unaccounted for, is very small, and will compare 
favourably with any town. Residual products have produced £2330 12s. 8d., 
an increase of £151 14s. 9d., which is entirely due to the increased quantity 
of coke sold, and the increased are per ton received for the same. The 
profits from the manufacture of products from tar and ammoniacal liquor 
is £643 12s. 6d.—a decrease of £799 11s.10d. This is principally caused by 
the greatly reduced price of sulphate of ammonia—viz,, £20 to 


For illuminating purposes { 





£13 10s. per ton. The following are the prices (f.0.b. Hull) quoted for the 
last ten years :— 
1880 . . + £19 0 0 
1881 ° 
love 1882 . « « « 
1883 (June 30). . 
1883 (Dec. 31) . . 
9 
The market is now improving a little, and the present price is £15 per 
ton. No. 1 stack of retorts continues to work satisfactorily; and the 
amount of coke used for fuel is 27°98 per cent. of the total quantity made, 
as against 29°54 per cent. in 1883, and 39°05 per cent. in 1882. No, 9 
retort stack is now being rebuilt, and will be ready for work for the 
coming winter. The new scrubber washer erected some months ago is 
working satisfactorily ; and will be of still greater benefit (in arresting 
impurities and assisting purification) in winter time, when the make of 
gas is much greater than at this season of the year. The new shed and 
floor over the tar well for purifying material is —a and already being 
used. The works are receiving my attention, and the necessary repairs 
being done for the coming winter. 


liowing statistics are appended to the reports :— 

seers . sad ad Cubic Feet, 
Gas made per station meter . . 69,254,700 

» sold to private consumers. . 

» sold for public lighting . ° 

y, used on works and offices . 


60,534,000 


~ 
66,171,800 
Unaccounted for . 8,082,900 
or 4°45 per cent. 
Capital employed— 
Stock capital . . . 
Loan - . se 6 


£80,000 
26,100 


£106,100, or £15 17s. 10d. per ton, or 
£1 12s. 4d. per 1000 cub. ft. of gas sold. 
Coals carbonized— 
Common 


. 8,492 tons=52°3 per cent. 
Cannel ee ee . 


8,183 ,, =47°7 ” 
6,675 tons. 


Illuminating power required by Act . 
Illuminating power supplied . 


Gas made 


. 14 candles, 
° 20 ” 
69,254,700 cub. ft. 
10,375 ‘~ 
65,558,200 ” 
9,821 ” 
94°66 per cent, 
618,600 cub. ft. 
0°88 per cent, 
8,082,900 cub. ft. 
4°45 per cent. 
4,338 tons. 
1,214 ,, 
27°98 per cent, 
275 tons. 
6°34 per cent. 
7s. 8°24d. per ton. 
74,100 gallons, 
1 . 
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” pertonofcoal . . . 
Gassold. . . « © « « ° 
” perton . ie ° © 
” percent.onmake ... . « 
Used at works and offices . . ». «+ «© « « 
per cent. on make 


” ” 
Gas unaccountedfor .. +. + «+ « 
* per cent. on make 
Coke made. . . «+ « © «© » 
Coke used for fuel (retorts), . . «» « 

” per cent.onmake , 

” (small) boiler . . 

” per cent.on make , 
Average price of coke sold (2849 tons) . 
Tar made—380 tons (195 gallons per ton) . 

” rtonofcoals. . ». + « »« 
Average price of tar pergallon ... + 
Liquor made—992 tons (218 gallons per ton) . 

» pertonofcoals., .». »« « » 
Average price ofliquor. . . » + « «+ « » 
Net proceeds of coke and other residuals per cent. 
oncostofcoal . . »« »« «© « «© «© « © « » 


1 
2°6d. per gallon. 
216,256 gallons, 
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z= 
45s. 10d. per 1000 gals. 
53°43 per cent. 





ALLEGED NUISANCE FROM THE NORWICH GAS-WORKS. 
A strong feeling having been manifested among the inhabitants of 
Norwich in regard to certain offensive smells prevalent in the city, and 
stated to proceed from the works of the British Gaslight Company, the 
Directors instructed Mr. Charles Heisch, F.C.S., F.1.C., Superintending 
Gas Examiner for the City of London, and Mr. F. Sutton, F.C.S., City 
Analyst for Norwich, to inquire into the truth or otherwise of the allega- 
tions; and the following are the reports of these gentlemen :— 
City Gas Examiner’s Office, Laboratory, 
79, Mark Lane, E.C., July 3, 1884. 
Frederic Lane Linging, Esq. é 
Dear Sir,—In pursuance of your instructions, I visited, on the 1 st inst., 
in company with Mr. F. Sutton, the works of the British Gaslight 
Company at Norwich, and made a careful examination of the same. I also 
heard from Mr. Linging particulars of his mode of working. The works 
are in first-rate condition, and remarkably clean. There is certainly 
nothing which, except in case of an accident, should produce the nuisance 
complained of. At the time of our visit there was no smell at all per- 
ceptible outside the works, and I see no reason to believe that there ever 
need be any, beyond the slight smells inseparable at times from the 
process of gas manufacture—e.g., the escape of a certain amount of gas at 
the moment of lifting the cover of a purifier; but nothing to create a 
nuisance or cause the discomforts complained of. We made one or two 
suggestions to Mr. Linging for still further reducing the chance of any- 
thing unpleasant being at any time allowed to escape from the works ; but 
I am clearly of opinion that the cause of the nuisance complained of must 
be sought for elsewhere.—Yours faithfully, eee 
(Signed) Cuas. Hetscu, F.C.S., F.1.C. 


County Analyst’s Office, Eastern Counties’ Laboratory, 
London Street, Norwich, July 5, 1884. 
To the Directors of the British Gaslight Company, Limited. 

Gentlemen,—In company with Mr. Charles Heisch, Gas Examiner to the 
Corporation of the City of London, I have made a thorough examination 
of the gas-works at Palace Station, Norwich, with the view of ascertaining 
whether any process carried on there, or any defect in the arrangements 
for gas manufacture, could be instrumental in producing the smell com- 
plained of by many of the inhabitants of the district in which these 
works are situated. F f 

I need hardly say that the process of gas manufacture in all its details 
is well known both to Mr. Heisch and myself, and we knew where to look 
for the possibility of anything of an abnormal character. Moreover, my 
long and intimate knowledge of these works enabled me to see whether there 
had been any variation of methods or new processes introduced other than 
customary for years past, and which might be the cause of the complaint. 
I am able confidently to state that, so far from this being the case, the only 
variation adopted is, in my opinion, an improvement—namely, the doing 
away with lime in the purifiers. Formerly the spent lime had to be 
emptied out of the purifiers and sent away in barges, and was undoubt- 
edly a nuisance. For the last twelve months the use of lime has been - 
doned, and the purification is now carried on entirely by means of oxide 
of iron. In this case the refuse material is far less offensive than is the 
case with lime ; and I look upon it as a decided improvement when the use 
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of lime can be abandoned where gas-works are situated in towns or other 
pulous places. 

The material now used for purification in these works is simply oxide of 
iron, which has the property of removing and fixing the sulphuretted 
hydrogen from the foul gas in the most complete manner ; so that there is 
absolutely no escape of this poisonous and offensive gas into the air. At 
intervals varying from one to three weeks or so, according to circumstances, 
one of these purifiers has to be emptied on to an open floor, at which time 
there is temporarily, no doubt, a noticeable smell of gas and volatile tarry 
matters. But this has been the case for years past, and is a necessary 
occurrence in all gas-works; and it may be safely averred that the smeil 
quickly subsides, and is never of an unhealthy character. 

Our inspection proved that the tar and ammoniacal liquor were securely 
closed in tanks, so that no leakage occurs either into the air, river, or 
drains. Moreover, we found, from reference to the books and men, that 
the deliveries of tar and ammoniacal liquor into barges invariably takes 
place in the daytim», and the actual duration of delivery from the closed 
tanks into the barge occupies less thananhour. The allegations, therefore, 
that the objectionable smells prevail chiefly at night, are, so far as these 
works are concerned, quite incomprehensible. e ascertained that the 
only connection the works have with the public drainage of the city is the 
ordinary surface water drainage from the open yard and the dwelling- 
house of the foreman. 

Taking all these facts into account, we can only conclude that these 
works are not the cause of any extensive nuisance such as has been 
described by the ay rp ; and from the neat and clean condition in 
which the works are kept, I do not believe they are capable of producing 
more than the occasional temporary odours which are necessarily common 
to all gas-works in general, however well they may be conducted. 

Speaking as a citizen of Norwich, and living very near the district in 
which complaints have been made, I can conscientiously say that I have 
never noticed any smell which I could distinctly associate with gas-works. 
But I have most distinctly recognized, during the long drought, the offen- 
sive emanations from sewer ventilators; and on every occasion when I 
have examined these openings I have detected vapour in a visible form 
coming into the open air. In the absence of rain from which we have 
suffered, I dare say this is unavoidable, except by very heavy flushing. In 
some of these openings the smell has been apparently a mixture of drainage 

es and some preparation of coal tar. If this latter arises from the 
extensive use of any preparation of tar as a deodorant in the sewers, I can 
readily imagine that the bad smell would be popularly attributed to the 
gas-works ; and if at any time undue pressure were put upon the sewers 
by the sudden discharge of large volumes of liquid into them (such as 
waste water from a brewery or factory), I can enlerstend that during the 
heavy night dews we have had for weeks past the odour would hang about 
the city, more especially in the low-lying parts, and become a real 
nuisance. oe 

I notice in the Hastern Daily Press of the 2nd inst. a letter from 
Mr. J. A. Wanklyn anent the manufacture of gas. The object of the 
letter appears to be that of advertising the process of liming coal previous 
to extracting the gas. But as the method has been well tried by most of 
the large gas companies, and found useless, and moreover as Mr. Wanklyn 
is personally interested in the success of the process, I think the letter may 


pass for what it is worth. (Signed) Francis SUTTON, 





HALIFAX CORPORATION GAS SUPPLY. 
CoMPLETION OF AN ADDITIONAL GASHOLDER. 

The new gasholder which has been erected for the Halifax Corporation, 
at Stoney Royd, from the designs and under the superintendence of Mr. 
W. Carr, their Gas Engineer, has now been brought into use; the cere- 
mony of turning the gas into the holder having recently been performed 
by the Mayor (Alderman Ramsden), in the presence of the Chairman of 
the Gas Committee (Alderman Riley) and other gentlemen. With the 
completion of this holder is finished the second of two important exten- 
sions that have been carried out during the past few years to meet the 
growing needs of the ga, consumers of the town and district; who, it is 
confidently believed, are now secure against any deficiency of gas supply 
for many years to come. The great increase which has taken place in 
the consumption of gas in the past ten years will be seen from the fol- 
lowing figures:—In the year 1874 it was 246 million cubic feet; while last 
year it had increased to 381 millions, and in the present year it will exceed 
400 millions. The largest consumption in one day in 1874 was 1,372,000 
cubic feet; during the past winter it rose to 2,283,000 cubic feet. Ten 
years ago the works were capable of manufacturing 1,640,000 cubic feet per 
day, and there was storeage room for 1,540,000 cubic feet. The increasing 
consumption of gas, however, soon made it necessary to increase the 
capacity of the works; and in 1877 entirely new works were commenced 
in connection with the old works for manufacture. These were com- 
pleted in 1879, and gave an increased manufacturing capacity of 750,000 
cubic feet per day, which, at a very slight cost, could be made into 
1,500,000 cubic feet; thus pretty nearly doubling the manufacturing 
plant. No sooner were these cangietel, than it was found necessary 
to proceed with a new gasholder; and the one just brought into use 
was commenced. It is upwards of 180 feet in diameter, and rises 
60 feet, in two lifts of 30 feet each. When filled it will contain 14 million 
cubic feet of gas. The contracts for the holder were let in May, 1881; 
and the work was to have been completed about November, 1882, and it 
was expected that the holder would be in use that winter. But, the site 
being composed of solid rock, the work of excavation proved to be very 
difficult indeed. ‘The holder and tank were estimated to cost about 
£24,000. The contracts were let for something like £1000 under this 
amount; but, owing to circumstances which could not possibly have been 
anticipated, the expense has run up to £25,000. 





THE TRINITY HOUSE EXPERIMENTS ON LIGHTHOUSE 
ILLUMINANTS. 
[From Nature.] 

the great advances made during the past few years in the science of 
illumination have rendered it desirable, or rather absolutely necessary, 
that experiments should be undertaken with a view to the determination 
of the advantages and disadvantages attending the use of different illu- 
minants in lighthouses. With this view the Corporation of Trinity House 

ve commenced a series of experiments at the South Foreland. 

There are at present on the South Foreland two lighthouses, known as the 
high light and the low light, and both of these are illuminated by electricity. 
Near these, three experimental lighthouses have been erected for use with 

e electric light, with gas, and with oil, respectively. The electric appa- 
ratus consists of three arc lamps and three magneto-electric machines made 
by Baron de Meritens. The lamps are placed one above the other in the 
tower. The carbons being used are “ compound carbons,” made up of 
many small rods of carbon of square section, coated with copper, and 
8 “ core-carbons,” made of gas-carbon, with a cen rod of 








graphite. When worked up to their full power, each lamp is estimated to 
be capable of giving a light equal to 30,000 candles. 

The second tower is fitted up with Mr. Wigham’s gas-burners. To 
supply the burners a small gas-works, fitted with retorts, purifiers, and a 
gasholder capable of holding about 5000 cubic feet, have been erected near 
by. The tower contains four burners, one above the other; each burner 
consisting of concentric rings of jets. The total number of jets on each 
burner is 108; making a total on the four burners of 432 jets. But the 
outer rings may be removed when less light is required; so that each 
burner may be used with 28, 48, 68, 88, or 108 jets. A talc chimney above 
the flame produces the necessary draught. No glass or talc is placed over 
the most luminous portion of the flame. The intensity of the light when 
all the jets on all four burners are used is stated by the inventor to be equal 
to 12,000 candles. 

The third tower is for the present devoted to the oil and gas burners 
invented by Sir James Douglass. The oil is supplied from a tank to the 
burners under a slight pressure. One oil-burner has six concentric wicks ; 
and has a power of 720 candles. A second has seven wicks; and a power 
of 1000 candles. There are three burners in the tower, placed one above 
the other. Each tower is provided with lenses both for revolving and for 
fixed lights. The highest power of the gas tower is a quadriform light, of 
the other towers a triform light. 

Besides the illuminants already mentioned, there are gas-burners from 
the Sugg and from the Siemens Companies, which will be tested in the 
lighthouse towers. 

For observing the lights and testing them, a line of observation has been 
measured out in the direction of Deal; and three huts have been erected 
at a distance of 4 mile, 14 miles, and 24 miles respectively from the towers. 
These huts are fitted up as photometric observatories. The lights are 
focussed on one of the huts; and they are then measured in all conditions 
of weather by means of the pentane unit of light devised by Mr. Vernon 
Harcourt. When the weather is too thick to allow of direct comparison 
with the unit, the lights are compared one with another by means of a 
mee oS see ey in which the ordinary image of one light is 

rought to equality by means of a Nicol prism with the extraordinary 
image of another light. In ordinary weather a ray from the lighthouse 
tower enters a hole in a shutter and falls on a portion of a paper disc. A 
contiguous portion of the disc is illuminated by the pentane candle fixed 
on one side of the opening in the shutter. The disc can be moved on a 
trolley to and fro until equality of illumination is reached, when its 
distance from the candle is measured. This measure and the known 
distance of the observatory from the lighthouse give the necessary data 
for determining the illuminating power of the light. By these measure- 
ments, taken at different distances in various states of the atmosphere, 
the penetrative power of the several illuminants will be determined. For 
instance, in very clear weather the electric light may give twenty times 
the light of the oil light; a slight haze comes on and the electric light is 
found to be only ten times as bright. It has suffered in a greater ratio 
than the other. A mist blows by the towers, and the superiority of the 
electric light becomes less and less marked; before the lights are finally 
obscured the superiority has vanished. It need hardly be stated that this 
question of penetration is the most important point the Trinity House are 
called upon to settle. 

The principle of superposition of lights also raises an interesting point. 
When two lights are placed close together they can be seen at a greater 
distance than one light. Up to what point will this increase of range 
continue on multiplying the lighte—without altering the intrinsic bright- 
ness of each? It may be that in thick weather the eye can detect a large 
area of lowillumination better than a smaller area of higher illumination ; 
and it may be that the electric light with its smaller lenses suffers from 
this reason in comparison with the oil and gaslights with their larger 
lenses. We hope that the experiments will not be discontinued before 
these points have been thoroughly sifted, as they only can be satisfactorily, 
on the actual working scale. 

We may add that the electric machines and cables are being tested by 
Professor Grylls Adams, and the photometric observations taken by 
Mr. Harold B, Dixon. Mr. Vernon Harcourt is appointed to watch the 
experiments generally, and report to the Board of Trade. 


Mr. J. Munro, of West Croydon, has written the following letter, in 
reference to the above article :— 

In your interesting article on the experiments on lighthouse illumination 
now in progress at the South Foreland, the writer alludes to the remark- 
able quenching influence of even a light mist on the electric light as com- 
pared with either gas or oil lights, and suggests that the smaller area of 
the illuminating centre in the case of electricity may have something to do 
with the matter. 

Apart from this, however, selective absorption by water vapour must 
play an important part, and a great deal must depend on the colour of the 

eam ; that is to say, the proportion of different rays combined in it. 

MM. Janssen, Angstrom, and others have shown that vapour of water in 
the atmosphere reduces the intensity of the violet end of the spectrum in 
a general manner and the red end in a more special manner. An exami- 
nation of Angstrém’s map of the telluric lines in the solar spectrum (see 
Schellen’s “ Spectrum Analysis,” Huggins’s translation, fig. 95, p. 264) will 
show that, while the extreme red and all the blue ends of the spectrum 
are much darkened by absorption lines, there is a zone from between B 
and C to 8 which is comparatively free from them. This region includes 
the orange rays, and part of the red and yellow. It is the most luminous 
part of the spectrum, and contains the rays which will penetrate farthest 
ina fog. Hence it is that the sun appears redder as it sinks towards the 
horizon, and loses more of its blue rays in the thicker atmosphere. 

Gas and oil lights are richer in these penetrative rays than the arc light, 
which is peculiarly rich in the blue rays easily absorbed. Hence a gas 
jet can be seen a long distance in a fog, though, like the sun, it appears 
redder in tinge than usual, An arc light, on the other hand, is not seen 
far, however penetrative it may be in clear weather. I have often 
observed on London Bridge, in a fog, that the arc lamps become of a 
blank white; the brilliant arc seems to disappear, and the carbon points, 
slightly reddened, glow through the mist. 1e arc With its blue rays is 
the part which suffers most, and hence the larger the incandescent points 
in comparison, the likelier is the light to penetrate. The ordinary electric 
incandescent lamp has, according to the late R. Sabine, 20 per cent. more 
orange rays than daylight—a fact which may account for its greater 

enetrative power than the arc; but, owing to its cost, it is debarred from 
ighthouse work. ‘ 

On the whole, it would appear advisable to employ the spectroscope in 
the South Foreland experiments, in order to find out what the absorptive 
action of mists is on arc, gas, and oil lights. If it should turn out, as 
above indicated, that the are fails in penetration from lack of certain 
yellow, orange, and red rays, it might be useful to try the effect of sup- 
plying the needful rays by mixing certain salts with the carbons. 


In the Standard last Thursday the following appeared on this subject :— 
“The remarkable experiments with regard to the relative values of oil, gas, 
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and electricity as lighthouse illuminants, that have for some months past 
been in progress on the South Foreland, have already reached an impor- 
tant stage which affords some indication of the nature of the forthcoming 
Report of the Elder Brethren of the Trinity House. It has been found 
that by means of concentric lenses alight nearly as powerful as the electric 
light can be obtained without the same risk of failure, and at a compara- 
tively small cost. The question of lighthouse illumination is one which 
can only be decided by practical experiment; and no experiments could well 
be more searching nA thorough than those which are being carried out 
under the direction of the Trinity House Committee.” 





NATURE’S WONDERFUL GAS-WORKS. 

Under this title, a correspondent of the New York Sun sends to that 
paper a very interesting account of the gas-wells at Pittsburg, Pa. This 
community, says the writer, is awakening to the importance of the vast 
reservoirs of natural hydrocarbon gases now known to exist under a belt 
of territory extending from Lake Ontario south-westerly to this city, and 
thence through West Virginia to East Kentucky and Tennessee. Gas is 
now frequently discovered where there is no sign of oil. In some of the 
gas-wells in this vicinity the gas is almost pure hydrogen, perfectly free 
from odour ; in others, farther removed, it has a strong scent of petroleum. 
The gas shows little variation in its heat-producing power, but varies 
greatly in gravity ; being comparatively heavy as it comes from gas-wells 
in the petroleum regions, and lighter than air elsewhere. 

The first recorded discovery of natural gas was made at Pittsburg 
between 1830 and 1840, when in drilling a well on the bank of the Ohio 
River, almost opposite old Fort Duquesne, a heavy vein of gas was opened. 
About the same time another gas-well was struck under similar circum- 
stances 9 miles above Pittsburg. No attempt was made at the time to 
utilize the gas. In 1860-5 the people of the pottery town of East Liver- 
pool, O., thinking their lands were on the oil-belt, sunk a considerable 
number of wells, and at an average depth of 450 feet tapped a vein of gas, 
which put an end to further drilling. Some shrewd Yankee conceived the 
idea that the gas could be utilized as an illuminant and as fuel, and here 
was put down the first pipe-line for carrying natural gas to consumers. 
It was not, however, a satisfactory illuminant, being very smoky. But 
the charge for its use was merely nominal, and it is still employed for 
lighting the streets; the lamps not being extinguished for months at a 
time. 

Gas was first used as a fuel in the oil regions in 1862, in the Dunkard 
district, near the West Virginia line. William Rogerson, while develop- 
ing petroleum territory, struck a vein of gas. He tried an experiment 
with it as fuel for hissteam-engine, and burnt it with satisfactory results. 
The first use of natural gas in the manufacture of iron was made at the 
Siberian Iron-Works at Leechburg, Pa., in 1874. Mr. W. Rodgers, one of 
the proprietors, conducted the gas to the furnaces by means of pipes, and 
found that the quality of the iron produced was greatly superior to that 
made with coal. These works are still operated with natural gas, and the 
saving in fuel bills, as compared with the cost of coal, is 15,000 dols. to 
20,000 dols. per annum. 

Since the laying of pipe-lines to the city from the wells at Murrysville, 
Wastenevshind' County, and those in Washington County, natural gas has 
been in use in a large number of iron, steel, and glass works. At the plate- 
glass works the saving in the cost of fuel is estimated at 30,000 dols. to 
50,000 dols. per annum. The Company, however, own their own 
gas-well, which makes a large difference in their favour. Pittsburg has 
for several years been surrounded by large gas-wells, most of the 
product from which was allowed to go to waste. About two months ago 
Mr. G. Westinghouse, jun., the owner of the air-brake patents, struck a 
big gas-well on his residence property in the Twenty-first Ward, the flow 
from which he estimates to be worth 500 dols. perday. This, too, is going 
to waste while the city legislators are deliberating upon what rules to 
adopt in regard to piping the gas through the city streets to consumers. 
Meanwhile, Mr, Westinghouse is sinking three other wells on his place; 
and there are inall some 18 gas-wells under way within the city limits. 

Within a year at least, wells will have been sunk in that part of the 
city lying between the Homewood Driving Park and the Monongahela 
River. Many of these may, of course, be dry. The property of the dis- 
trict likely to be thus perforated is residence property, owned in small 
lots, and is very the hg An experienced operator gives it as his opinion 
that a well is not worth the cost of drilling unless put down on a suffici- 
ently large tract of land to ensure permanency. The striking of a well on 
a small piece of ground at once induces the neighbours to drill on their 

roperty ; and thus the supply which, flowing through one well, would 
ast for 20 or 30 years, is divided up among many. This must necessarily 
cause loss of head or pressure within a short time. Outside the city 
— and all along the line of the belt, a great many wells are being 
rilled. 

The piping of natural gas from any considerable distance is accom- 
panied by many obstacles. The friction in the pipes creates a back 

ressure which reacts on the well, and in time causes its destruction. 
hus a fine well in Butler County, which supplied the Natural Gas Com- 
pany, of Butler, was in a comparatively short time destroyed. 

About 1000 cubic feet of gas is the equivalent in heat-units of 4 bushels 
of bituminous coal, plus the cost of labour saved in handling the coal and 
firing, and getting rid of the refuse remaining in the furnace. Its 
economy in domestic use remains to be demonstrated. 

Negotiations are now in progress for the consolidation of the natural 
gas interests in one great corporation. Mr. Ford, of the Pittsburgh Plate 
Glass Company, which paid 50,000 dols. for the M‘Guigan well in Washing- 
ton County, has within a few days been solicited to go into such a com- 
bination, which is intended to include Mr. Westinghouse, the Penn Fuel 
Company, and the Fuel Gas Company. Should this be consummated, the 
manufacturers can bid farewell to the prospects of cheap fuel. 

Gas-wells are 58 inches inside diameter, and average 1600 feet in depth. 
It costs from 3000 to 6000 dols. to drill and casea well. The pressure at the 
mouth of the well varies from 40 to 1238 lbs. to the square inch; and with 
this oy furnishes sufficient carbon to take the place of 50 to 1000 tons 
of coal daily. The duration of the wells is not yet known. Wells opened 
24 years ago are still flowing with undiminished pressure; and those which 
are apparently exhausted renew their full flow after being cleaned out. The 
combustion of natural gasis perfect. It burns with a pure rose colour, and 
makes a tremendous heat. It is exceedingly penetrating; and this, com- 
bined with its odourless nature, renders it a dangerous agent. It is pro- 
posed to odorize it by passing it over a tank containing the refuse from 
coal tar or ammonia. It is so subtle that it will pass through paper or gold 
and silver leaf. It is destructive to animal life when inhaled for a short 
time. 

The most generally accepted theory as to the origin of the gas is that 
the water from the earth’s surface, penetrating to the inner fires, is decom- 
— into hydrogen ; and this, gathering into large bodies, is freed by the 

rill and rushes to the surface. According to this theory, the supply can 
never _ exhausted so long as the processes of nature continue as at 
present. 














THE CONDITION OF THE LEA AND ITS WATERSHED. 

In his report on the Metropolitan Water Supply for June, the Officia 
Water Examiner appointed under the Metropolis Water Act, 1871 (Coj, 
Sir F. Bolton), published certain particulars he had received from the 
various Water Companies, in response to a communication addressed to 
them on the subject of the necessity for exercising increased watchfulness 
over the condition of their reservoirs and mains, and the utmost precay. 
tion being taken to ensure the purity of their supplies, in view of the then 

ossible introduction of cholera into this country. This portion of Sir Ff, 
Bolton's report was reproduced in the Journat for the 5th ult. (p, 257), 
and it may be remembered that in the concluding paragraph it was 
stated that, in response to a similar communication addressed to the Leg 
Conservancy Board, their Sanitary Engineer (Major Lamorock Flower) 
had prepared a special report, which would be made public in the forth. 
coming report of the Water Examiner. This has been done; and a sum- 
mary of its contents appeared in our article on “ Water and Sanitary 
Affairs” last week. As, however, Major Flower’s report deals with the 
watershed of a river from which about one-third of the entire Metropolitan 
Water Supply is drawn, it is of sufficient importance to justify its repro. 
duction in extenso. It is dated July 24, and is as follows :— 


First, as to the condition of the River Lea and the tributary streams 
thereof above the intake of the New River Company. 

The town of Luton, with a population of more than 20,000 persons, has 
a special clause in the Lea Conservancy Act, 1868 (sec. 101). By this 
clause the authorities have the right to discharge the effluent from their 
works into the Lea, after the sewage has been subjected to certain chemical 
processes. Notwithstanding this section, however, much to the credit of 
the Luton authorities, the clarified effluent of the chemical process is 
passed over land previous to the discharge of the effluent into the Lea, and 

ollution from the town is abated. The spirit and not the letter of the 

ea Conservancy Act, 1868, has been carried out. All recent practice 
shows that chemical treatment alone is insufficient to ‘em d sewage up toa 
safe point for discharge into a river out of which drinking water is drawn, 
or even into a river which is used for recreation ; and this fact was recog. 
nized in a recent recommendation of a Select Committee of the House of 
Commons (July 15, 1884) on the Lower Thames Valley Drainage. [Local 
Government Provisional Orders (No. 3) Bill.] The village of Wheat- 
hampstead, with a population of 1960, was sewered in 1872; and the 

ollution which formerly existed from this place is abated. The town of 

atfield, with 4500 inhabitants, has its sewage disposed of by irrigation, 
and no pollution reaches the river. 

A recent inspection and analysis of the water of the River Lea above 
Ware Lock (made by Mr. W. C. Young, Consulting Chemist to the Board, 
on Jan. 17, 1884) may usefully be put in here, as it proves (whatever may 
be said to the contrary);that the River Lea has “little or no pollution 
above Hertford” :— 


Grains 
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Solid matter . © © © © © © eh lel hl he ]§6885°9000 
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Clear, inodorous. 


Parallel to this are other observations. Dr. oe reports on a sample 
taken at the same spot on Oct. 8, 1883 :—“ It has all the characteristics of a 
fairly pure river water, showing no signs of recent sewage contamination.” 
Dr. Bernays, in June of this year, reports in the same words. 

Second, below the intake of the New River, and above that of the East 
London Company. 

Hertford has 7500 inhabitants, and disposes of its sewage by precipita- 
tion. This Corporation has also (like Luton) a special clause in the Lea 
Conservancy Act (sec. 102). It is here that one must note with regret the 
recent decision of the late Justice Watkin Williams, inasmuch as the River 
Lea is polluted to a considerable extent by the sewage works of this place— 
a pollution which is sanctioned by the judgment above referred to. This 
clause was inserted 30 years ago, when sewage disposal was in its infancy, 
and in the interest of the Water Companies it should be repealed. 

Ware has 6000 inhabitants, and disposes of its sewage on a sewage farm 
on Rye Meads. Thereis no evidence of pollution from this place. Between 
Ware and Rye Meads is the village of Stanstead, the sewage of which is 
disposed of by irrigation on high land. The —— is about 1200 
persons. Haileybury College, near Amwell, above Hoddesdon, disposes of 
its sewage, so far as excreta are concerned, by earth closets; the slops 
being led to a sewage farm and disposed of by irrigation. Whatever passes 
from the farm is received by a small brook. ; 

The Rye House (a place of public recreation) has no system of drainage; 
nor, from its position, is sewerage possible, for want of an outfall. I find 
that every care is taken to abate nuisance. Adjoining the Rye House is 
the village of Hoddesdon (population 3000 persons). ‘The sewage is led to 
a well-managed irrigation farm, and there disposed of by application to 
land. Next to this place is Broxbourne (population 800). When the 
works now in progress are completed, the sewage will be disposed of b 
application to land. Care has been taken to cut off communication wit 
the adjoining ditches. These, however, run through the meadows for 
about 14 miles before joining the river at Aqueduct Lock, and there is 
little fear of pollution from this farm if ordinary care is taken, nor is there 
any sign of contamination at the present time. The village of Wormley 
(population 570), adjoining, contributes pollution to ditches. These 
nuisances should be dealt with by the Inspector of Nuisances to the Rural 
Sanitary Authority. There is no sign of these ditches directly polluting 
the river. ; 

The Local Board of Cheshunt (population 7700), next down stream, 18 
under a mandamus of the Court of Chancery in reference to neglect to 
carry out a system of sewers. Pollutions exist here in detail, no doubt; 
but attention to cleaning out cesspools and ditches by the officials of the 
Local Board goes far to abate them. At present there is very little 
evidence of direct pollution of the river. 

Waltham Abbey, with a population of more than 5000 persons, has new 
sewage works in course of construction. When completed, these will 
satisfactorily deal with the sewage of the place on land. At present the 
sewage is fairly disposed of. ; 

The Royal Small Arms Factory, with a population of 1500 to 2000, is 
disposed of by irrigation. At the present moment no pollution is apparent 
from the farm. The streams which receive the effluent are full of green 
growth, and no sign of pollution is to be seen. : 

Thus far as to the River Lea proper, above the intakes—that is, from 
Luton to Ponder’s End. Now as to the tributary streams. 

The River Mimram rises in a bed of watercress in the chalk above the 
village of Whitwell. This place (population contributing to sewers about 
500) was sewered in 1874, The outfall is on to land, and pollution is abated. 
The village of Wellwyn, with a population of about 1000, was sewered in 
1873. There is little, if any, pollution from the settling and filtering tauke 
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of this small place. Beyond this is Lord Cowper's property, from which 
all nuisance has been abated. The Mimram joins the Lea at Hertford. 

The principal pollution of the River Rib (since abated) was the town of 
Buntingford (population 1800). The town is properly sewered, and the 
sewage 1s disposed of by application to land. Below this town are several 
villages—West Mill, Braughing, Standon, Thundridge, and Wades Mill. 
From this scattered population comes very little pollution; and if care 
were taken by the inspectors of nuisances of the rural sanitary authorities 
jn this district as in other places, in seeing that privy pits, &c., were pro- 

rly emptied, and cesspools pumped out or their contents removed, and 
that foul ditches (of which many exist) were properly cleansed, there would 
be no pollution. In a scattered district like this is, a general system of 
sewerage, Which would concentrate the nuisance at one spot, is inadvisable. 
The Rib joins the Lea at Hertford. 

The River Beane, which also joins the Lea at Hertford, has little or no 

llution. The principal nuisance was at Watton (population about 800), 
and it has been abated, The remark as to details applies equally to the 
River Beane. 

In the Rivers Quin and Ash (small tributaries) there is little or no pol- 
lution. Inspection only last month confirms this. 

The principal pollution of the River Stort, which is a navigable river, 
was Bishop’s Stortford, a town of 6000 inhabitants. This place was 
sewered in 1871, and the sewage is pumped up on to high land, and there 
disposed of satisfactorily by irrigation. Orly last week I was informed 
by a leading member of the Local Board of Health, that Captain Hildyard, 
of the Local Government Board, had specially inspected and reported 
favourably of the way in which the sewage is disposed of. The River 
Stort has in its bed much accumulated filth, the deposit of many years; 
and I think it necessary, in order to improve the condition of the water, 
that this mud should be dredged out. Below this is Sawbridgeworth 
(population 2700). The sewage is received on land, and is fairly got rid 
of; though it would be quite possible to improve the condition of affairs. 
Pincey Brook is a tributary, which joins the Stort at a point between 
Sawbridgeworth and Harlow, the next town, and is not polluted. Harlow 
(population 2400) has a sewage farm, and does not now pollute the river. 
Roydon, a village below (population 900), collects its sewage in a tank, and 
pumps it on to land. There is no pollution now from this place. 

Cobbins Brook is a small tributary of the Lea, leading through Epping 
to Waltham Abbey. Epping (population 2000) was sewered by the Local 
Government Board ; but difficulties having arisen as to water supply, the 
sewers have never been properly used, or the sewage farm made properly 
available. There is, however, no serious pollution ; and the brook is almost 
dry in summer time. A fit close to report on the Lea and its tributaries 
above the intakes is the following analysis of the East London water from 
the Company's main in White Horse Street, Stepney, taken on Jan. 17, 
1884, by Mr. W. C. Young, as a parallel to the sample hereinbefore quoted. 

Grains 
per Gallon. 
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Clear, inodorous, 

teferring now to the letter enclosed by Sir Francis Bolton for your 
observations as to the condition of the River Lea below the intakes, I 
regret to report that, allowing for the sensational tone in which the letter 
is written, it is but too true. The enormous increase of the population of 
Tottenham has not been followed by an adequate increase of tank-room 
and appliances at the sewage works. The consequence is that a large 
volume of badly-treated sewage passes daily from the works into the Lea, 
Beyond this is the frequent discharge of crude sewage into the dock, which 
is alongside the sewage works, and which is a seething mass of putrefac- 
tion. This comes by way of the “‘storm-water outlet” of the Board. The 
Moselle Brook, which runs through Tottenham, also receives pollution 
from the population through which it passes ; and this fact is the subject 
of constant complaint on my part. Propositions are made for bringing 
the sewage of several districts down to Edmonton outfall. I submit that 
we should require plans to be sent to us, in order that we may be in- 
formed as to what is proposed to be done. So far as the Tottenham 
sewage works are concerned, it would not be a difficult matter to effec- 
tually disinfect the Moselle and the dock. This should be at once ordered 
by the Local Government Board, asit is beyond your province. Generally, 
as a matter for Sir Francis Bolton’s information, and a record of the work 
of your Board since the passing of the Act in 1868, I note that the first 
notice was on the town of Ware, April 30, 1869. Since that date 164 
notices have been served. 

In a postscript to his report Major Flower says: Early in the time of my 
service, and at my suggestion, notices were distributed and posted over 
the whole watershed, calling attention to the provisions of the Act, and 
requesting information. The result was that I established a corre- 
spondence over the watershed, and,am generally informed of almost 
everything which transpires. But for this, the supervision of an area of 
600 square miles, by one individual without any staff, would have been 
impossible. I submit that it should be a matter of instruction to the 
local sanitary authorities, from the Local Government Board, to assist 
me in every way, and that they should see to the emptying of cesspools, 
rivies, &c. Moreover, that in any future legislation it should be made 
awful to enter upon lands, &c., by the officer appointed to see to the 
purity of sources of supply of drinking water, without, as in our Act, 
giving notice of such intention. I submit that, in any future legislation on 
the subject, all towns which discharge into a river out of which people 
drink should be compelled to pass their effluent water through land. The 
matter of pollution by Tottenham being now out of the hands of the 
Home Office, it is difficult to offer any suggestion further than that 
which concludes Mr. Howse’s letter: “Clear away the pestilential 
sewage works, and soon the other part of this river will be equally 
available for the enjoyment of those who cannot get so far as the health- 
giving portion above lock.” I repeat that which has often been referred 
to in my reports—that until a main sewer, similar to that designed by Sir 
Joseph Bazalgette, Messrs. Law and Chatterton, and myself, be carried 
out, the River Lea below the intakes will remain a polluted stream. 


Some correspondence has lately taken place on the subject of tHe pollution 
of the Lea, between the Hackney District Board of Works, the Local 
Government Board, and the Tottenham Local Board of Health. It origi- 
nated in a memorial from the Hackney Board to the Local Government 
Board in the following terms :— 

“The serious attention of the Board of Works for the Hackney district 
has been directed to the pollution of the River Lea between the town of 
Hertford and the East London Water-Works at Lea Bridge Road, Clapton, 
Hackney. The parish of Tottenham, which adjoins your memorialists’ 
district, but which is outside the Metropolis, and also other towns farther 





up the river, discharge the sewage of their respective districts into the 
River Lea. With respect to the parish of Tottenham, the number of 
inhabitants has very much increased during the last 13 years; as, by the 
census return of 1871, it is shown that there were 4063 houses, with a popu- 
lation of 22,857, while at present there are 8800 houses, and a population 
of 53,000, and this enormous increase has rendered the works carried out 
by the Tottenham authorities quite inadequate to the present require- 
ments, and totally insufficient to efficiently purify the sewage matter 
before it is discharged into the River Lea, and consequently an enormous 
quantity of sewage is poured into the river. Also, in the opinion of your 
memorialists, a large quantity of sewage from sewage farms is conveyed 
into the river through the ditches and watercourses. The condition 
of the river within the district under the control of your memo- 
rialists is most offensive, as quantities of sewage matter are dis- 
charged into and float down the river towards the works of the East 
London Water Company; and complaints have been made by the 
inhabitants in the immediate vicinity of the river, and also by the 
Medical Officer of Health and the Inspector of Nuisances. The smell from 
the river is now intolerable, and resembles that of a cesspool; and it is 
dangerous to health. Along the banks of the river there is a heavy deposit 
of foul matter, which rapidly accumulates and becomes an offensive and 
dangerous nuisance. Your memorialists, taking into consideration the pro- 
bability of a visitation of cholera and other infectious diseases, view with 
alarm the increasing pollution of the river, from the upper parts of which 
the greater portion of their district and the districts and parishes in the 
East of London are partly supplied with water for domestic and other pur- 
poses; and itis alleged that a part of this pollution is traceable to that 
vortion of the river above the intake of the East London Water-Works. 
your memorialists, acting under the provisions of the Metropolis Local 
Management Acts of 1855 and the Acts amending, and also the various 
public health and sanitary Acts relating to the Metropolis, are prepared 
to put in force their powers under these Acts for remedying or mitigating 
the evil, so far as they may be able ; but inasmuch as the source of the evil 
arises entirely outside the Metropolitan area, and consequently outside your 
memorialists’ district, they are unable to deal with the question under the 
before-mentioned Acts, and they are of opinion that the sanitary authori- 
ties of the districts in which the nuisance arises should be moved to take 
steps to abate the evil. Considering the urgency of the matter, and the 
necessity for prompt action being taken for the prevention of epidemic 
diseases, your memorialists earnestly pray your honourable Board to cause 
an immediate inquiry to be made, with a view to taking such steps for 
requiring the sanitary authorities of the districts in which the nuisance 
occurs to abate the same.” 

This memorial (a copy of which was also forwarded to the Home Secre- 
tary) was sent by Sir Charles Dilke, as President of the Local Government 
Board, to the Tottenham Local Board of Health, the Clerk of which has 
replied as follows :— 

“T am directed by the Tottenham Local Board of Health to inform you 
that they have under consideration your letter, asking for their observa- 
tions on a memorial from the Board of Works for the Hackney district, 
relative to the pollution of the River Lea, a copy of which memorial 
accompanies your letter. In reply, I am instructed to say, as the memorial 
deals with other districts than Tottenham, that, so far as the statements 
affect Tottenham, you are aware that the Local Board are pushing forward 
the construction of new works at their sewage outfall, which, either alone 
or with some addition, will certainly, when completed, remove all reason- 
able ground of complaint. Except after heavy rain, no overflow is allowed 
to pass into the River Lea. The completion of the new 100-horse power 
pumping engine will, they are assured, enable the Board to deal even with 
the storm water. The Local Board consider that the combined conditions 
of the reduced flow of water into the river and the high temperature, 
which have operated so prejudicially in connection with the sewage out- 
falls into the Thames during the present summer, and have caused such 
numerous complaints of its condition, must not be left out of consideration 
in connection with the present state of the River Lea. The experience of 
20 years has shown that such results are only possible under such com- 
bined adverse conditions, and that they only occur at distant intervals, 
and prevail but a short time. The Local Board have, under date of 
July 29, 1884, the written evidence of a large consumer of water taken 
from the Lea for manufacturing purposes, whose works are below the 
Tottenham outfall, that he ‘continued to use it until a month ago.’ The 
Board have evidence to show that for the past six or seven weeks there 
has not been sufficient rainfall to require exceptional treatment of the 
sewage delivered at their works. The Board are using, and will continue 
to use, as long as it may be necessary, means for disinfecting and deodori- 
zing the dock and the stream passing through it into the River Lea at 
their sewage works, and have given instructions for the immediate dredg- 
ing of the dock. Further, they have directed their Engineer to prepare 
and submit a plan and estimate for the construction of a reservoir of 
sufficient capacity to hold at least a day’s volume of sewage, preliminary to 
other works in contemplation by the Board.” 





THE CHEMISTRY OF POTABLE WATER. 
By W. Optix, M.B., F.R.S., &e. 
[A Paper read at the Society of Arts Water Supply Conference at the Internationa 
Health Exhibition.) 

Sources of Water Supply.—The water of most towns is derived, as is 
well known, from one or other of three typical sources, constituted respec- 
tively by springs, streams, or lakes ; this last named source being taken to 
include not only natural lakes, but also those huge artificially-formed 
reservoirs in which the surface water collected from more or less extensive 
gathering-grounds is retained by means of embankments, and stored up for 
distribution toconsumers.- Although some streams, indeed, are fed largely 
by springs, and some lakes are little else than local expansions of streams 
or rivers, still a general distinction in character between supplies derived 
from the three typical sources just spoken of is, on the whole, broadly 
recognizable; and this notwithstanding the fact of the considerable differ- 
ences in composition manifested by individual spring waters derived from 
different springs or wells, by individual stream waters derived from diffe- 
rent streams or rivers, and by individual lake waters derived from different 
lakes or reservoirs. 

Despite the marked preference of a few authorities for some one variety 
of source to the exclusion of the others, the majority of engineers have 
come to recognize each variety as having its own characteristic excellences 
and concomitant defects, and are accordingly ready to avail themselves in 
different cases of whatever kind of source is rendered by local circum- 
stances most available and suitable for the particular town to be supplied. 
From all three varieties of source alike numerous large —— have 
been furnished for generations past, with an abundant, and, as the result 
has shown, with a satisfactory and wholesome supply of water; although, 
indeed, in a few special instances, supplies from all three varieties of 
sources have, in different ways and under exceptional circumstances, 

roved detrimental to the health, and even, in certain cases, fatal to the 
ives of some among the population supplied, All three varieties of source 
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have, under the best advice of the time, been continually resorted to from 
the earliest period of water-supply undertakings—nearly three centuries 
ago—down to the presentday. Thus, while the youngest of the Companies 
supplying London has, since 1862, obtained its water wholly from dee 
wells sunk in the chalk, the new works for the supply of Liverpool ont 
Manchester respectively (which may both take rank among the greatest 
hydraulic undertakings of the century) are intended to introduce and dis- 
tribute river water in the one town, and lake water in the other. All 
experience, indeed, goes to show that the supply of excellent water is not 
confined to its supply from any single variety of source; and that for the 

urpose of water supply, there are alike good wells and bad wells, good 
akes and bad lakes, good rivers and bad rivers. Just, moreover, as the 
best of river waters or lake waters will fall short in regard to an excellency 
characteristic of well water, so will the best of well waters fall short in 
regard to an excellency characteristic of lake water or river water. The 
comparison of the one sort with the other sorts of water must be made as 
awhole, To select arbitrarily the special good point of one sort of water 
as a standard, to the neglect of the countervailing good points of other 
sorts, and to measure the quality of the other sorts solely in reference to 
—— standard, is clearly the conduct rather of an advocate than of 
a judge. 

Purity of Water.—Water, as conceived of by the chemist, is a definite 
compound of 100 parts by weight of oxygen, united with 12°5 parts by 
weight of hydrogen. So exceedingly difficult is it of production, even if 
it ever has been produced, in an absolutely pure state, that it may be 
regarded rather as an ideal than a real chemical substance. All natural 
water, besides the matter (never entirely absent) which it holds in suspen- 
sion, is a solution of several mineral and organic matters, and of various 
gases in the ideal water, or protoxide of hydrogen of the chemist. Of the 
different kinds of foreign substance habitually or exceptionally present in 
natural water, some kinds are beyond question prejudicial, and in particular 
cases highly prejudicial. Most kinds are simply innocuous; while not a 
few kinds (as saline matter in moderate proportion, and more particularly 
dissolved aérial matter) are positively beneficial. Looked at, however, 
from a strictly chemical point of view, any matter whatever foreign to the 
ideal chemical compound—water—constitutes an impurity of the natural 
water in which it occurs, whether this foreign matter be a prejudicial or a 
beneficial constituent, whether it consists of sewage matter by which the 
water is fouled, or of healthful oxygen by which it is atrated. The chemist 
uses the word “ pure,” not in the sense of opposite to nasty, but much in 
the way in which it is often used in ordinary language—to express the 
exclusion from one thing of anything else, whether better or worse. Thus, 
we talk no less familiarly of pure rubbish or pure dross than of pure goki. 
We speak of pure nonsense as readily as we speak of pure truth, irrespec- 
tive of the circumstance that the nonsense would be benefited, though to 
the prejudice of its purity, by its contamination with a few grains of sense. 
So chemists speak of pure water, irrespective of the circumstance that, for 
all the needs of life, the water is benefited, though to the prejudice of its 
chemical purity, by the presence both of its dissolved gases, and of a pro- 
portion of dissolved saline matter. 

Chemists, then, are in the habit of using the word “ purity ” to signify 
oneness of chemical nature. Accordingly, in the eyes of a chemist, the 
matter, for example, of an old copper penny would have its degree of 
purity equally lowered by the same addition made to it of any kind of 
other matter, whether of base metal, like tin, or of noble metal like silver, 
or even gold. Similarly, in the case of natural water, the small propor- 
tions of other substance, existing together with the main substance, 
protoxide of hydrogen, interfere with the oneness of its chemical nature; 
or, in other words, constitute the natural water a mixture of substances, 
instead of being a single substance, which is alone looked upon by the 
chemist as a pure substance. It follows that the water of the chemist is 
one thing; the water of nature another. The ideal water of the chemist 
is a single substance; the water of nature, like the air of nature, is a 
mixture of substances. Just as this last is a variable mixture of the pure 
chemical substances (nitrogen, oxygen, water vapour, carbonic acid and 
ammonia, with traces of various other kinds of matter), so is the water of 
nature a variable mixture of the pure chemical substances (protoxide of 
hydrogen, common salt, saltpetre, gypsum, limestone, carbonic acid, 
nitrogen, and oxygen, &c.), together with various kinds of organic matter. 
Air from which the minor constituents of atmospheric air have been care- 
fully abstracted is sometimes spoken of as “ purified” air; but air 
deprived in this way of its so-called impurities is absolutely incapable, in 
relation alike to animal and vegetable life, of fulfilling the functions of an 
atmosphere. The substitution of such purified air for actual atmospheric 
air would mean the cessation on the earth’s surface of all life as it now 
exists. Similarly with regard to natural water. Some of its minor con- 
stituents we know to be essential; others of them we have reason to think 
advantageous to the fulfilment of its functions in nature. Bearing in 
mind, indeed, the interaction everywhere of life and the conditions of 
living, we can scarcely doubt that the actual mixed substance, water, is 
better suited to supply the wants of our daily life than the ideal unmixed 
substance would be; and, further, we have no reason whatever to look 
upon this ideal substance as furnishing a standard of excellence to which 
it is desirable that our daily supply should, as far as practicable, and in all 
respects, approximate. What we really desiderate is not chemical purity, 
but hygienic freedom from anything hurtful. In some water, as in some 
air, an objectionable constituent may be met with; but in the case neither 
of water nor air is there any presumption, on the score of wholesome- 
ness, in favour of a single substance as such, rather than of a mixed 
substance as such. The presumption is, indeed, the other way. No one 
desires unmixed oxygen, or even oxygen and nitrogen free from com- 
mixture with the minor constituents of our native air; so neither is there 
any reason to desire unmixed protoxide of hydrogen freed from the minor 
constituents of wholesome natural water. It is clearly open to a chemist, 
addressing himself to chemists, to speak of the constituents of ordinary 
water, other than protoxide of hydrogen, as impurities in the water; 
provided, of course, that he is consistent, and includes the desirable dis- 
solved gases of the water among its impurities, and as contributories to 
the sum total of its impurity. It is also open to a chemist, addressing 
himself to chemists, to make a comparison of different natural waters, in 
respect to the relative proportions of their total impurity, their saline 
impurity, their calcareous impurity, their organic impurity, or their aérial 
impurity, &c. But it is not, I take it, open toa chemist, addressing the 
general public, to speak as a chemist of some particular selected con- 
stituent, characteristic of the class of natural waters derived from one 
kind of source, as an impurity, and to leave it to be inferred by the general 

ublic that, because this constituent is, in a strict chemical sense, an 
impurity, it is therefore a something nasty and unwholesome, and that the 
class of waters in which it is more especially met with are, in proportion 
to the extent of its presence, nasty pees unwholesome. The general public 
do not know that the chemical impurity of a water may be good or bad, 
noxious or innoxious, desirable or undesirable, wholesome or unwhole- 
some. They are unaware that no scale of wholesomeness or desirableness 
can be inferred from a scale of chemical purity, with respect to some 
particular constituent stigmatized as an impurity, until it has been estab- 





lished by evidence that this particular chemical impurity is of an unwhole, 
some or Angora character. It is a mere dialectic artifice, and not a 
very worthy artifice, to use the word “impurity” in a strictly scientific 
sense, with intention to have it accepted in a popular sense as bearing, 
meaning which, scientifically, by no means belongs to it. 

Organic Matter of Water.—The saline matter of water is a useful 
expression to denote the sum of the dissolved mineral constituents; ang 
the organic matter of water a useful expression to denote the sum of the 
dissolved organic constituents of natural water. The saline matter of one 
water is not necessarily, nor yet commonly identical with the saline matter 
of another water; nor is the saline matter of the selfsame body of water 
necessarily identical throughout its entire extent, or from one period of 
time to another. The same holds good with regard to the organic matter 
of water. It is a different thing in one water from what it is in another; 
and may be different in the same water from place to place and from time 
to time. But just as there is a character or nature more or less common 
to the usual varieties of dissolved saline matter, so also is there a character 
or nature common, within certain limits to the usual varieties of organic 
matter met with in potable water. So far, a certain parallelism holds good 
between the saline matter of water on the one hand, and its dissolved 
organic matter on the other. But in many important particulars the 
parallelism fails. Thus the saline matter occurs, for the most part, in appre- 
ciable proportion, say from 1-100th to 1-20th ofapercent. Itis constituted 
of definite chemical substances, possessed of well-determined properties ; 
and its amount is capable of estimation with all desirable accuracy, with 
considerable accuracy by direct weighing, and with yet greater accuracy 
indirectly by the separate estimation of its several constituents. The dis. 
solved organic matter of potable water, on the other hand, never amounts 
to more than an exceedingly minute proportion—say from 1-5000th to 
1-1000th of a percent. What are its separate constituents, and what their 
chemical nature, is almost, if not wholly, unknown. Its amount is, more. 
over, incapable of direct determination; and the different means for its 
indirect determination are far from satisfactory. Chemists are capable, 
however, thanks to Dr. E. Frankland, of determining with a considerable 
degree of accuracy the quantity of carbon, in the form of organic matter, 
that exists in any water. 

Evidently, if all organic matter contained the same proportion of carbon, 
a determination of the organic carbon present in any water would be 
tantamount to a determination of its organic matter. But, in reality, the 
proportion of carbon existing in different individual varieties of organic 
matter has, on the contrary, a very wide range of variation. Still it would 
appear, from such imperfect investigations as have been made, that the 
proportion of carbon existing in the organic matter of water—that is to 
say, the mean proportion of carbon present in the whole of the several 
individual constituents of the organic matter, taken together—is not 
subject to any such considerable range of variation, and that it may, 
without risk of serious error, be valued at about 40 percent. Disregarding, 
then, for the moment the consideration of the nature of the dissolved 
organic matter present in natural water, and confining attention only to 
its quantity, it may be taken as admitted that the determination of the 
organic carbon in water is an absolute, and more than fairly accurate 
determination; that the organic matter of water is, in a general way, 
proportionate to the amount of its organic carbon; that the amount of 
organic matter may accordingly be represented by some multiple of the 
organic carbon; and that (for purposes of comparison, at any rate) this 
multiple may be taken provisionally as 2°5, corresponding, of course, to 
the occurrence of 40 per cent. of carbon in the organic matter. 

The inquiry next presents itself as to what, on the basis of these propo- 
sitions, is the quantity of organic carbon, and consequently of organic 
matter, present in the three classes of water derived respectively from 
each of our typical varieties of source. Speaking generally, it may be 
said that the proportion of organic matter is decidedly least in spring or 
well water—that is to say, if we limit our attention to such waters only as 
would be taken for town supply; for there are, of course, foul well waters, 
in which the amount of organic matter is in excess of anything ordinarily 
met with in the water of lakes and natural rivers. As between lake 
sources in general and river sources in general, it is not easy to assign the 
order of seriation. The proportion of organic matter found in different 
lake waters is, on the whole, more uniform than the proportion found in 
the waters of different rivers. Accordingly, while in some river waters 
the proportion of organic matter is somewhat higher, there are other 
river waters in which it is very considerably lower than the proportion 
commonly present in lake water. On the whole, it would seem that river 
water in general must take precedence of lake water in respect to the 
smallness of its proportion of dissolved organic matter; subject, however, 
to the observation that the proportion of this constituent is more variable 
in river water—that it is liable to a greater range of variation, both as 
between the water of one river and the water of another, and as between 
the water of the same river at different seasons. In order to give some 
idea of the quantities of organic carbon, and consequently of organic 
matter, present in the water, furnished from different varieties of source 
for town supply, I have made an abstract of the results set forth in the 
Registrar-General’s monthly reports for the past year and a half; begin- 
ning, that is to say, with the report for January, 1883, and ending with 
the report last made (for June, 1884), in respect to the supplies of London, 
Birmingham, and Glasgow. I have resorted to the reports of the Regis- 
trar-General, in part because they alone furnish the results of a regular 
series of analyses of the water supplied to other towns than London; and 
in part because, with regard to London, I have, for the purpose of this 
paper, preferred to bring before you the results of analyses for which I 
am not in any way responsible. There is not, however, any appreciable 
difference between the mean results for the period obtained by Dr. E. 
Frankland, on the one hand, and by my colleagues (Mr. Crookes and 
Dr. C. Meymott Tidy) and myself on the other, in respect to the compo- 
sition of the London waters examined by both of us. 

The five Thames Companies, as is well known, take their supply from 
the river at Hampton, Ditton, and Molesey. They furnish just less than 
50 per cent. of the total supply of the Metropolis. The East London 
Water-Works Company take their supply from the River Lea, some dis- 
tance below Ware. Their subsiding reservoir at Walthamstow has the 
enormous area of 222 acres, equal to that of a good-sized lake. The Com- 
pany have power to take in addition 10 million gallons of water daily from 
the Thames at Sunbury. It is but seldom, however, that they resort to 
the Thames at all; and very rarely indeed to the extent of more than one- 
fourth of the daily amount they are privileged to obtain. Substantially, 
the water-of the East London Company is water from the Lea. The New 
River Company take somewhere about four-fifths of their supply from the 
Lea, above Ware, and the remaining one-fifth from Chadwell springs and 
a series of deep wells sunk in the chalk. The East London and New 
River Companies jointly, furnish about 44 per cent. of the total supply of 
the Metropolis. The Kent Water-Works Company take their water entirely 
from deep wells in the chalk, and furnish from this source rather more 
than 6 per cent. of the total supply of the Metropolis. The water supplied 
to the town of Birmingham, by the Corporation, is taken from various 
sources—lake or reservoir, stream and well—but in what relative proportions 
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ole. Jam quite unable to say. The water supplied to the city of Glasgow, by | matter could not but involve a very long story. It may suffice here to say 
ta the Corporation, 18 taken, as is well known, from Loch Katrine. The | that, having regard to its origin and nature, and to the minuteness of its 
fic following table shows the actual quantities of organic carbon, expressed proportion, the presumption against any unwholesomeness attaching to its 
ig a poth in parts per 100,000 and in grains per gallon, and the estimated —— is very strong. To what extent living and organized matter may 
quantities of organic matter in grains per gallon, present in these six e also present ; how far such living organic matter may include a some- 
oful several supplies of water, as determined by monthly analyses of the waters | thing capable of developing zymotic disease ; and (admitting all this) how 
and conducted during the past year and a half :— ae the liability of different Bear to contain more or less of noxious 
the - iving organic matter is related to the varying amounts which they contain 
one _ Mom Eig Aeon Monthly Analyses, 1888-4. m. of innoxious non-living organic anne ane questions far more difficult 
tter = ’ Mpa y rity? of solution. They are questions on which, in the present imperfect state of 
ater Organic Carbon.|Organic Matter | our knowledge on the subject, it behoves every one to speak with caution ; 
d of : but, in my own view, having regard to what is observed and recorde 
tter Source. Proprictary. EF . respecting the health of differently supplied populations, and to what little 
er ; | Parts | Grains ae per is known of the natural history of disease-producing organisms, the pre- 
ime | 105,000. | Io gallon ponderance of evidence does not, I think, favour an alarmful answer. 
,000. | gallon. (estimated). *, 
non ee | Other persons, however, are of a different opinion. 
cter Chalk springs +. + Kent Cumpany. . « «| 0°047 | 0° 0-083 But the paper which I have been asked to read at this Conference is 
unic River Lea and springs .|New River Company .. .| 0-089 | 07062 0°156 on the “Chemistry of Potable Water; ” and my concern to-day is solely 
ood Mixed - » > 5 ‘|Birmingham Corporation| 0-132 | 0-093 0-231 with the chemical aspect of the subject. It is not from biologic or patho- 
ived sore Onin. Wi it ‘tae aye eee on ao} pe genetic inquiries, but from the results of the chemical analysis of the 
the wr Thames * * ‘lhe Five Conmenies 0°164 | o-115 0286 water supplied to London—from the mere determinations of the quantity 
pre- | | | of its organic matter—that its wholesomeness is month after month, by 
ited one Gea 9 —— ae Fe aN. wa ie suggestion, impugned. On this point I join issue altogether. Further, it 
ies ; It will be seen that the organic matter of the Kent Companys water | seems to me an abuse of chemistry, that a chemist, who on other than 
vith (which is a spring water) is less than 0°1 grain per gallon ; that the organic chemical grounds may, rightly or wrongly, have satisfied himself of the 
racy matter of the New River Company’s water (which is mainly a river water) | unwholesomeness of a particular water sup ly, should state and sum- 
dis- is considerably less than 0°2 grain per gallon; that the organic matter of | marize the results of his analyses in such a ashion as to make it appear 
unts the East London Company s water (which is a river water), that of the | that the unwholesomeness, which he really infers on other grounds, is 
1 to Birmingham Corporation’s water (which is @ mixed water), and that of the | deducible from the results of his periodical chemical examinations. It is 
heir Glasgow Corporation’s water (which is a lake water) are alike about 0°25— | well understood that a statement, of which the verbal accuracy cannot be 
ore- ie. one-quarter—grain per gallon ; while the organic matter of the Thames | challenged, may, nevertheless, be far from a warrantable statement. It 
r its Companies’ supply of river water 1s less than 0°3 grain per gallon. Itisto | may convey 4 sug estio falsi, and include a suppressio veri. Such I take 
ble, be noted, however, that, although the average proportion of organic matter | to be the case with the statement, paraded month after month, in what is 
able in the Thames-derived water supplied to London, is a little in excess of | an official, and should be a scrupulously impartial report, as to the relative 
tter, that in the Birmingham and Glasgow Corporations’ supplies, the excess is | “amounts of organic impurity” contained in individual samples of Metro- 
entirely due to the effect of the winter floods. Comparing the results in | politan water, compared with a particular decennial average amount 
bon, the summer nine months, March to September, 1883, and March to June, | present in the Kent Company’s water—a standard, py-the-by of which the 
1 be 1884, the proportion of organic matter in the Glasgow Corporation’s supply | value is known and used only by the reporter, whose comparison, accord: 
, the js somewhat in excess of the proportion found in the Thames supply; the | ingly, it is impossible to check. This monthly statement suggests, I take 
anic quantity of organic matter being for the Thames-derived water 0°22, and | it, the notion that spring water is the proper type of what river water (or, 
ould for the Glasgow water 0°25 grain per gallon. Similarly, the organic matter | at any rate, of what Metropolitan water) should be—a notion entirely 
_ the of the East London Company's water during the summer months falls | without foundation, and discordant with the reporter’s own strong recom- 
is to apprecially below that of the Glasgow Corporation’s supply at the same | mendation of lake water for the supply of London. It further suggests the 
eral season of the year—the season, that is to say, during which a high | notion thatthe desirableness and general wholesomeness of different waters 
not character of water is considered to be more especially demanded. are inversely proportional to their relative “ amounts of organic impurity,” 
may, The following statements as to the particular fractions of a grain of | irres ective of the origin and nature of this so-called impurity—a notion 
ling, organic matter ordinarily present in a gallon of different kinds of water ae devoid of foundation. On the other hand, the statement in ques- 
ved serve to convey some idea of the always exceeding smallness of the quan- | tion suppresses the fact that spring water, lake water, and river water have 
ly to tity. A better notion, however, of the minuteness of even the highest | each their special characteristics, excellencies, and defects. It suppresses 
the proportions of organic matter found (say) in wid London water is afforded | the fact that the so-called “ previous sewage contamination” of the standard 
irate by stating the results in another way. Thus, if we suppose for an instant | spring water is as aiaiele high as its “ amount of organic impurity ” 
way, that the Thames Companies’ water, instead of containing less than 03 | is relatively low. It suppresses the fact that the “amount of organic 
nt of grain, contained 0'7 grain of organic matter per gallon—a maximum which | impurity” in the Metropolitan river supply, though threefold or fourfold 
f the has been occasionally approached in the supply of one or other of the that present in the spring water supply, is nevertheless almost infinitesimal 
this Thames Companies at a period of flood—even this exceptional proportion | in absolute quantity. It suppresses the fact that the “ amount or organic 
e, to would but correspond to the presence in the water of exactly the 1000th impurity ” in the highly-reputed Loch Katrine supply is, during the 
part of 1 per cent. of organic matter. Whether or not variations within the | summer months, in excess of, and is on the average of the year substan- 
ropo- limit of so small a proportion of dissolved organic matter present in potable | tially identical with the summer and yearly amounts respectively present 
zanic water—ranging from about the 1000th part of the 1 per cent. exceptionally | in the Metropolitan river supply. It further suppresses the fact that the 
from met with in a Thames-derived water, down to the8000th part of 1 per cent. head waters of the Thames, by the time they reach Lechlade (about 
y habitually met with in a chalk spring water—are matters of any real | 22 miles only from their source, and 120 miles above the Companies’ intake) 
ig or significance, must obviously depend on the character of the dissolved | have exchanged their character of spring water for that of river water, 
ly as organic matter present in the different waters. It will suffice for the | and, irrespective of urban comtamination, contain an “amount of organic 
ters, present to observe that, so far as mere quantity of organic matter is con- | impurity” identical in quantity with, and chemically undistinguishable in 
arily cerned, the water supplied to London from the Thames and Lea takes, on | kind from that met with in the river water at Hampton. I dispute alto- 
lake the whole, precedence of the highly reputed (and deservedly reputed) water | gether the notion, suggested by the mode of statement adopted in the 
1 the furnished to Glasgow; as, doubtless, it will take precedence of the water monthly reports made to the Registrar-General, that the relative unwhole- 
erent about to be furnished to Manchester. someness of the Kent Company’s water, the New River Company's water, 
ad in As regards range of variation, it is noticeable that, while the mean pro- and the Birmingham Corporation’s water was, during the last 18 months, 
aters portion of organic matter present in the summer supply of the Thames approximately as the numbers 1, 2, and 3; or, in other words, that it was 
other Companies, as calculated from the average of 45 analyses reported to the in the proportion of 0°08, 0°15, and 0°23 grain of dissolved organic matter 
rtion Registrar-General, is 0°22 grain per gallon, and the mean proportion | per gallon present in the three supplies respectively. I contend, further, 
river present in the yearly supply, as calculated from the average of 90 analyses, that the New River Company's water would have been no more wholesome 
> the is 0°28 grain per gallon, the proportion in one particular sample of water | or unwholesome respectively if, instead of actually containing 015 of a 
ever, out of the 90 samples analyzed fell to 0°17 grain, in two samples it rose to | grain of organic matter per gallon—this organic matter being chiefly of 
‘iable 0°50 grain, in one sample to 0°53 grain, and in yet another sample to 0°60 | vegetable origin, and a product of ordinary fluviatile life—it had contained, 
th as grain ; but that in no one sample out of the 90 did it reach the maximum | like the Kent Company’s water, as little as 0°08 grain; or, like the Bir- 
ween of 0°70 grain per gallon, so as to constitute the 1000th part of 1 per cent.of | min ham Corporation’s water, as much as 0°23 grain of organic matter—the 
some the water. It happens similarly in nearly all natura waters, that while | absolute variations of 0°1 grain, or thereabouts, of such dissolved organic 
ganic the absolute variation in the proportion of organic matter present at | matter per gallon being too small to have any real hygienic importance 
ource different times is almost infinitesimally small, the relative variation is,on | whatever. 
n the the other hand, strikingly large. Thus, the proportion of organic matter If it were indeed the fact that the dissolved organic matter of potable 
egin- present in the Glasgow Corporation’s lake water at different times varies | water, taken as @ whole, is of such a nature that, in the proportions in 
with as 1:2; that in the Kent Company’s spring water, in the East London | which it is met with, it is capable, on occasions, of developing and 
ndon, Company’s water, and in the ‘Thames Companies’ water varies as 1:3 or spreading epidemic disease, it is manifest that no plea, based on the actual 
Regis 34; that in the New River Company’s water varies as 1:4; and that in | smallness of its proportion, would be of any avail to save it from hopeless 
gular the Birmingham Corporation’s water varies as 1:7. But the larger range condemnation. It is manifest also, on this assumption, that the deter- 
; and of variation in the water of the last two supplies is dependent, doubtless, | mination of the variations in the proportions of organic matter present in 
f this on the circumstance of their being mixed supplies, constituted of unequal | a water, notwithstanding the minuteness of even the maximum propor- 
ich I proportions of their several contributories at different times. In the | tion, would be a determination of the highest significance; and, further, 
ciable official phraseology with which we are so familiar—phraseology of but | that any information furnished in intelligible language to the general 
yr. E. little meaning, though the words are strong—it would be said that while public, as to the results of a comparison of different waters with one 
; and the degree of “pollution by organic impurity” of the Glasgow water is | another in regard to their respective proportions of organic matter, would 
ym po- twice as great at one time as at another, the degree of “ pollution by | have an extreme degree of interest and value. But all this is based on 
organic impurity ” of the Birmingham water is seven times as great at one | the hypothesis that the dissolved organic matter of water, or (at any rate, 
from time as at another. The large extent of relative variation thus noticeable | the dissolved organic matter of some water), taken in its entirety, is a 
than in respect to the organic matter of water is common, as might be expected, | noxious constituent of the water, capable, in proportion to its quantity, of 
yndon to those other of its constituents which also exist absolutely in very small | setting u epidemic disease—a view, it need scarcely be said, which is not 
e dis: quantity, and is, indeed, almost a consequence of the smallness of their | sustained by any sort of evidence, or supported by any weight of 
is the absolute quantity. A somewhat parallel comparison may be adduced in | authority. it, indeed, the organic matter of water were really of this 
Com- the case of personal wealth. We know that while the wealth of a capitalist | noxious character, the conclusions above set forth with regard to the 
from will, for the most part, vary only by a small percentage from month to | propriety and value of a comparison of waters with one another in 
ort to month, the whole fortune of a beggar (his utmost riches being a matter of | respect to so noxious a constituent would be undeniable. But, if, on the 
n one- no consideration) may vary manyfold in the course of a —_ although by | other hand, the minute proportion of dissolved organic matter met with 
tially, the absolute amount of only a few half-pence put into or taken out of his | in potable water is constituted mainly of innocuous vegetable extractive, 
» New ragged pocket. with a trace or more of innocuous animal extractive, and if, at the 
m the General Considerations.—So far, attention has been directed to the | same time, this organic matter does not affect in any appreciable 
s and organic matter of potable water, solely from the point of view of its | degree the taste, colour, or appearance of the water, clearly all vari- 
| New quantity. A much more important inquiry, however, has reference to its | ations in the amounts present in potable water that fall within the 
ply of nature or quality. But this is too large and important a matter to be | limits of an exceedingly minute pee are matters of no considera- 
tirely taken up at the fag end of a paper limited strictly to the duration of a tion whatever ; and this, whether they be variations in the proportions 
more short half-hour. That the organic matter of potable water is constituted | existing in different waters, or variations met with in the same water 
pplied mainly of dissolved, unorganized, and non-living matter, does not admitof | at different times. The same conclusion would hold good even if the 
arious question. Anything like an adequate discussion, however, of the origin, organic matter of water, while constituted mainly, and at most times 
rtions nature, and possible hygienic influence of this main portion of the organic | wholly of innocuous extractive, was nevertheless liable to include at other 
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times a sub-proportion of an effectively noxious agent; unless, indeed, it 
could be shown that the liability of different waters to contain this 
noxious agent was in proportion to their relative amounts of dis- 
solved organic matter—a proposition so preposterous as never to have been 
seriously put forward. Whether or not there exist any good grounds for 
calling in question the excellence and wholesomeness of the water supplied 
to probably the healthiest great city in the world, is another matter. 
Speaking as a chemist, I represent that there are no chemical grounds for 
such a contention. In support of this position, I would call to mind that 
the last Royal Commission on Water Supply, after hearing very varied 
evidence (much of it of the usual alarmist character), reported to the effect 
that the presence of a small quantity of organic matter in drinking water 
was not necessarily prejudicial; and that there was not any evidence to 
satisfy them that the particular organic matter present in filtered Thames 
water was prejudicial. Their conclusion on the general question is 
expressed in the following words :—‘ Having carefully considered all the 
information we have been able to collect, we see no evidence to lead us to 
believe that the water now supplied by the Companies is not generally 
good and wholesome.” 


MODES OF WATER DISTRIBUTION, WITH SOME REMARKS 
ON DUAL SUPPLY. 
By H. J. Marten, M. Inst. C.E. 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.) 

Until comparatively recent times no attempts were made to afford what 
we now term a “domestic supply ;” that is to say, a supply of water dis- 
tributed to, and available within each house for general domestic purposes. 
The large supplies of fine water introduced into the principal cities of 
ancient times by means of the magnificent aqueducts, of which there are 
many remains to this day, were directed, so far as distribution is concerned, 
to the supply of public baths and fountains ; and possibly here and there 
to the supply, for similar purposes, of a few of the private residences of 
the wealthy classes. A house-to-house supply, such as we have in modern 
times, was unknown and undreamt of. The supply for domestic purposes 
had to be obtained by the occupants of the houses either from the public 
fountains or from the streams flowing from them, or was supplied in detail 
by water-carriers, somewhat after the fashion in which milk is now 
supplied from house to house. 

Although, according to Pliny, the ancients were aware that water under 
pressure rises to the height of its source, little practical advantage was 
taken of the knowledge of this fact. Water under pressure was occasion- 
ally conveyed for some distance through stone or earthenware tubes or in 
leaden pipes. The two former were, however, difficult to be kept tight, 
and the latter were not only very expensive, but at an early period of their 
history were found to act deleteriously on the water flowing through them. 
Although, therefore, immense volumes of water were frequently brought 
into ancient cities, as into Rome (where, according to Strabo, “ whole 
rivers flowed through the streets,” and where the total quantity so 
delivered probably exceeded 300 gallons per diem to each inhabitant), 
there was practically no distributed domestic supply. 

The inhabitants of modern London, therefore, although only furnished 
with a supply per head equal to one-tenth of that which used to flow 
into old Rome, are, nevertheless, infinitely better off than the ancient 
Roman, because the 30 gallons supplied to the modern Londoner are 
delivered exactly where he requires it, and the supply is at all times 
available by the mere turning of a tap. We have here a good illustration, 
showing how various combinations of applied science, united to the 
practical skill of modern times, have resulted in a tenfold economy, 
coupled, at a moderate estimate, with a tenfold advantage to the water 
consumer. If modern London were supplied in the same wasteful and 
unscientific manner as ancient Rome, the quantity of water required for 
the purpose would exceed in volume the average flow of the River 
Thames at Kingston; and whilst this immense volume of water would 
be rushing from public fountains, and down open channels made for the 
purpose in the open streets, the inhabitants would be totally without the 
comfort and advantage which they at present enjoy, of a domestic supply 
delivered under pressure into each of their houses. 

Coming to modern times, the distribution of a domestic supply dates 
back to the time of Peter Maurice, who, in 1582, erected water-works for 
the supply of the City of London by means of pumps actuated by water- 
wheels placed in the first two arches of Old London Bridge. He appears 
to have distributed the water under pressure through leaden pipes; but it 
is probable that a few years later these were replaced by wooden pipes, 
which, as early as the year 1628, were being laid down by the New River 
Company. These wooden pipes consisted of the trunks of elm-trees, cut 
into lengths and bored longitudinally to an internal diameter of from 6 to 
12 inches, in accordance with the internal pressure they were required to 
withstand. In the parts of the town lying at the lower level (where the 
pressure would be greatest), the diameter of the bore would be 6 inches, so 
as to leave a considerable thickness of wood between the inside of the bore 
and the outside of the tree. In the higher parts of the town, and near the 
reservoirs, where the pressure would be less, the bore would be gradually 
increased to 12 inches in diameter; a less thickness of timber being 
required in those parts. The joints of these wooden pipes were made by 
forming one end of the tree into a conical shape, and hollowing out the 
other to correspond; the several lengths, when laid, being then driven one 
into the other. 

These wooden pipes, however, proved very defective, as the loss by 
leakage was estimated at not less than one-fourth of the whole quantity 
flowing through them. From decay and other causes they required also 
to be renewed on the average about once in every 20 years; and conse- 
quently, as at one time the New River Company had 400 miles of these 
pipes laid down, they had to take up and renew upwards of 20 miles in 
length each year. Owing, also, to the small diameter of these wooden 
pipes, where they had to bear any amount of pressure, more than one line 
—and in one case no less than nine lines—of pipes had to be laid side by 
side in the same street in order to furnish the requisite supply. 

When we reflect on the fact that at this period London was almost 
entirely without under drains, we may be able to form some slight idea of 
the terrible amount of moisture with which the foundations and basements 
of the houses adjoining these lines of leaky pipes must at all times have been 
saturated ; and the disturbance which the constant repair and renewal of 
the pipes must have occasioned to the roads. Bad, therefore, as matters 
are at the present time in London and other large towns, from the dis- 
turbance of the streets for such repairs, we of the present generation may 
congratulate ourselves upon the fact that, notwithstanding we now have 
gas-pipes, sewers, and underground electric wires in addition to water- 
pipes laid under the streets, the annoyance which we suffer from street 
disturbance is as nothing compared with that which our ancestors must 
have had to put up with in this respect. 

There are no records to which the writer has access showing whether, 
in these early times, the supply for domestic purposes was on the constant 
or the intermittent system; nor whether the water was delivered at the 
ground floor of each house only, or at a higher elevation. With wooden 








distribution-pipes, such as those described, it would be very difficult to 
have a proper service of stop or shut-off valves, even if an efficient stop. 
valve for working under | er were then invented. The frequent 
stoppages for repairs would necessarily assimilate the arrangements for 
supply to those of the intermittent system, which involves the necessity 
of having tanks, butts, or other capacious receptacles for the storeage of 
water in each house. 

In the early part of the present century, cast-iron mains began to be 
substituted for wooden water-pipes ; and by the year 1820 the whole of the 
wooden pipes belonging to the New River Company had been removed ang 
replaced by cast-iron ones. The substitution of cast iron for wood intro. 
duced a new era into the art of water distribution, as much higher pres- 
sures were rendered available, and leakage was materially reduced. The 
early cast-iron pipes, although made of the finest cold-blast metal, were 
very rough productions. They were all cast horizontally, and in numerous 
cases, owing to the imperfection of the machinery, they were far from 
being either cylindrical or concentric, and thus were frequently thicker oy 
one side than the other. They often, therefore, gave way when exposed 
to the working pressures they were called upon to sustain; the methods 
of testing them, previous to their being laid, being extremely primitive ang 
inefficient. 

The first cast-iron distribution-pipes were made with flanges, on the 
same principle as the ordinary cast-iron pump trees. These flanges were 
fastened together with bolts and nuts, the joint being made between the 
flanges, with an iron ring covered with tarred yarn or flannel. This 
method, however, soon had to be abandoned, as, owing to the expansion 
and contraction of the pipes consequent on the changes of temperature 
in the water passing through them, the flanges were frequently torn off 
and hence stoppages for repairs were numerous. This defect was over- 
come by the introduction of the spigot and socket pipe. The early 
joints of these pipes were made by driving soft wood wedges into the 
sockets, which were made wide for the purpose. When the wedges had 
been driven into the sockets as far as was considered prudent, the ends 
projecting beyond the sockets were cut off, and a few small iron wedges 
were then driven into the wood for the purpose of giving a final tightening, 
These joints were found to be a great improvement on the previous system 
of flanges; but as the wooden wedges became saturated with water, they 
expanded, and frequently burst the sockets. This led to the abandonment 
of the system of jointing pipes with wooden wedges, and to the adoption 
of the ~ of filling the back part of the socket with yarn tightly rammed 
in, and then running the remainder of the socket quite full of molten 
lead, which on cooling was caulked up, and so made a tight and perma- 
nent joint, capable of withstanding the full pressure to which the 
pipe might be subject, and, at the same time, of allowing for expansion 
and contraction without leakage. 

This method, for the first time, gave those responsible for the distribu. 
tion of water under pressure the advantage of having at command con- 
tinuous distributing tubes of any length, and practically water-tight under 
any ordinary pressures. The lead joint, as above described, with variations 
only for reducing the weight of lead used, or for adding to its security 
against being blown out by back pressure, has remained a permanent 
institution; a bar of lead being occasionally substituted for the molten 
metal. In some cases, the old-fashioned method of jointing the wooden 
pipes has been imitated in their cast-iron successors, by turning a conical 
end to the spigot, and boring the socket, so that when fitted together the 
pipes practically joint themselves without any other stopping. 

With the introduction of cast-iron pipes and greater pressure, the system 
of intermittent supply became more completely developed and established. 
Under the intermittent system, the supply of water was not constantly 
laid on, as is now almost universally the case. The arrangement was to 
turn on the water from the principal main into the subsidiary distribution- 
pipe, in any particular street for an hour or an hour and a half a day; 
during which time all the people in the street had to draw and store a 
sufficient supply for the remainder of the 24 hours. ‘This system, with 
which the public were long content, ultimately fell into disfavour. Its 
inconveniences were great. The water was, as stated, only turned on for 
a very short time; the system necessitated the employment of a large 
number of turncocks, whose sole business it was to go round the districts 
to turn the water on and off. The intermittent system was also injurious 
on sanitary grounds, as it frequently happened that the vessels in which 
the water was stored were exceedingly foul, in consequence of putrefying 
sediment left in them from previous supplies ; and the stored water itself 
was apt to become impregnated with poisonous gases rising through the 
waste or overflow pipes of the cisterns which were connected with the 
sewers. 

The sanitary defects thus inhering to the intermittent system were the 
fruitful source of disease and death, and early engaged the attention of 
the Board of Health, presided over by the late Karl of Carlisle. After 
much inquiry, the Board came to the conclusion that these evils could be 
remedied by the adoption of the constant supply system, which had been 
introduced at Nottingham, by Mr. T. Hawksley, Past-President of the 
Institution of Civil Engineers, and was in successful operation there on a 
larger scale. Under the constant system, the supply is kept on for the whole 
24 hours; so that anyone, at any time of the day or night, by simply 
turning a tap in the house, can obtain a supply direct from the main 
without the intervention of any intermediate storeage vessel. 

When the proposition for affording a supply on the constant system 
was first broached by the Board of Health, it was met by a storm of 
opposition ; some engineering advocates of the old system going so far as 
to allege that it would be a sheer impossibility to carry out the system, 
on account of the uncontrollable waste that would result from having the 
water always “on,” and because, as there was no guarantee that everybody 
would not be drawing water at the same time, the main-pipes would, in 
consequence, have to be of enormous magnitude compared with those 
necessary under the intermittent system, under which it was alleged the 
supply could be more judiciously and economically manipulated. 

The controversy on this question raged with great vigour from 1845 to 
1850. About that time Sir R. Rawlinson, C.B., having occasion to visit 
Wolverhampton in connection with a local inquiry under the Board of 
Health, asked the writer—who had then recently converted the supply of 
that town from the intermittent to the constant system, and who at the 
moment had the means of doing so with great accuracy—to institute some 
experiments with a view to ascertain what, under the constant system, 
was the actual rate of consumption at each hour of the day. As the 
result of these experiments, the writer found that, so far from all the 
people drawing from the mains at the same time, the highest rate of con- 
sumption was only about 24 times the total daily supply; that is to say, 
that the mains and distribution-pipes under the constant system should be 
of a capacity sufficient to supply 24 times the ordinary daily consumption 
Now, as under the intermittent system it was the practice to make the 
mains and distribution-pipes of sufficient capacity to supply 4 times the 
ordinary daily consumption, these experiments proved that, so far from 
larger mains being required under the constant system, they might actually 
be made of smaller capacity than those required for the intermittent 
system. It was also shown that, with proper fittings in the houses, the 
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consumption of water under the constant-supply system was actually less 
than that under the intermittent system. These facts being reported to 
the Board of Health, and afterwards given in evidence by the writer 
pefore a Committee presided over by the late Sir J. Graham, and con- 
frmed also by similar results in other cases, brought the controversy to a 
close in favour of the constant system, which is now almost universally 
adopted, and under which 263,904 out of the 671,888 houses in the London 
district are now supplied, as stated in the report for May, 1884, of Col. Sir 
¥. Bolton, C.E., the Official Water Examiner under the Metropolis Water 

t, 1871. 

AThe introduction of the system of constant supply brought about other 
advantageous changes in the method of distribution. Under the inter- 
mittent system the water lay stagnant in the distribution-pipes for at least 
99 out of the 24 hours each day ; and before the introduction of filter-beds 
these pipes were practically small settling reservoirs in which the sedi- 
ment accumulated, and which sediment, when the water was turned on, 
was driven with the first rush, in a semi-putrescent state, into the house- 
hold storeage receptacles. 

Under the intermittent system, but little attention was paid to fittings 
in the houses, as neither those supplying the water nor those receiving it 
troubled themselves much about waste, which in each case did not last 
more than 1 hour or 14 hours each day. Hence taps, ball-cocks, house 
supply-pipes, and other internal fittings, were old-fashioned and defective 
almost beyond description. With the advent of the constant system, new 
descriptions of fittings were introduced to prevent waste, and to meet the 
requirements of the greater pressures at which the water then began to be 
delivered. It may be safely affirmed that the constant system has brought 
about an extraordinary change for the better in all domestic water-fittings ; 
those now in general use displaying an amount of skill, ingenuity, and 
good workmanship far superior to anything ever before known. 

Under the intermittent system, the distribution-pipe necessarily had a 
“dead end” in each street, because, the water requiring to be daily turned 
on or shut off, the pipe could only be connected at one end with the 
feeding-main, leaving the other end isolated or “dead.” The water near 
these dead ends became very foul from stagnation; and consequently the 
dead end required to be frequently washed out. This was effected by 
drawing a wooden plug fixed in a branch at the end of the distributing- 
main. When this plug was drawn, it was not at all uncommon to see the 
water spouting out from it tinted with all the colours of the rainbow— 
from dark purple to the lighter tints—and emitting a most offensive odour ; 
for when the water was shut off, it frequently happened that the distri- 
buting-pipe was drained by a discharge at some low-lying part of it, and it 
then became filled with an atmosphere drawn through ground full of gas- 
reck. Under the constant system, these evils, including those resulting 
from dead ends, are done away with. The distributing-pipes being now 
constantly under pressure, no gas-reek or other impurities can enter them ; 
and being connected at each end of the street with the adjoining mains, 
there is a constant circulation throughout the whole system, whereby 
stagnation is prevented, as the water is always on the move towards the 
point of greatest consumption. 

Very great improvements have also been made, under the constant 
system, in the construction of the sluice-valves for shutting off the water 
for repairs at any particular point. Under the intermittent system, the 
sluice-valves were only made to shut against the pressure coming from 
one side; whilst they are now universally made to shut against the pres- 
sure coming from either side, or in any direction. These valves, which 
are “ double-faced,” are the invention of Mr. J. Nasmyth, so well known 
inconnection with the steam-hammer. The writer, then an articled pupil 
to the late Mr. Wicksteed, Engineer to the East London Water. Works, 
had the privilege of assisting Mr. Nasmyth in preparing the first rough 
drawing of these ‘“ double-faced” sluice-valves ; and he well remembers 
the instantaneous rapidity with which that great mechanician not only 
grasped the point to be attained, but within an hour had so completely 
solved the difficulty to be overcome that, whilst alterations have been 
made in minor details, no practical improvement has been effected in the 
first design. 

The method of connecting the house services with the main-pipes has 
also undergone a great improvement. In early times the connection was 
made by driving a brass ferrule into a hole chipped or drilled through the 
main pipe. These ferrules were apt to be dislodged, and frequently blew 
out, and the fixing of them obliged the water to be shut off from the whole 
street during this occasionally tedious operation. These connections are 
now made by screw-threaded ferrules, tapped securely into the pipe by an 
instrument which obviates the necessity for any stoppage of the supply to 
other houses whilst the operation is being performed. 

The arrangements also for the supply of water for fire extinction have 
been very greatly improved since the introduction of the constant-supply 
system. In former times, in the event of a fire, the first thing was to find 
the turncock to turn the water into the main. This done, the old wooden 
plug had to be knocked out—often a work of time and difficulty ; and then, 
until all the empty tubs and tanks were filled up in the street, there was 
practically very little pressure at the plug, and the supply was constantly 
scanty for some time. Thus most precious moments were lost. Now, on 
the contrary, the fireman goes to the nearest hydrant, inserts his stand- 
pipe, turns on the water from the constantly-charged main-pipe, and, in 
much less time than it previously took to call the turncock, he has a stream 
of water pouring into or over the burning building at the rate of 200 or 
300 gallons a minute, and under a pressure sufficient to knock a strong man 
down at a distance of 50 yards from the nozzle of the fire-hose, and this 
Without the intervention of any fire-engine. 

Another little machine, which has proved itself to be of great value in 
connection with constant supply, is the “ waste-water meter,” invented 
by Mr. G. F. Deacon, M. Inst. C.E., Water Engineer to the Liverpool Cor- 
poration. This machine indicates and registers the flow of water passing 
through any particular pipe at any moment of time; and by its agency all 
undue waste and leakage are easily detected and traced. Thus the modern 
appliances in connection with distribution, if properly used and directed, 
are now nearly all that can be desired. 

Except in very special cases, the writer is not an advocate for the “ dual 
system ;”’ that is, a system under which two classes of water are introduced 
into a town—the one for dietetic purposes, and the other for washing, 
atreet-watering, sewer-flushing, fire-extinguishing, and other purposes. 
The dual system necessarily involves the laying of a duplicate set of mains 
and the fixing of a duplicate set of house fittings, with all the attendant 
annoyance and expense. There may be cases where the circumstances are 
80 peculiar as to make the dual system a necessity; and then the difficulty 
must be faced. But generally it will be found cheaper and better to 
manipulate the supply so as to make sure that none but water of a high 
class shall ever enter the mains, and so as to effect the whole work of dis- 
tribution by one set of pipes and fittings. 





Tue Burnley Corporation have accepted the tender of Messrs. Fotherby 
and Sons, of Burnley, for the construction of new water-works for the 
supply of the borough; the amount of the contract being £59,800. The 
highest tender sent in was £121,000. 


LIVERPOOL CORPORATION WATER SUPPLY. 
THE PROGRESS OF THE VYRNWY WORKs. 
There has just been presented to the Juiverpool City Council by their 
Water Engineer (Mr. G. IF. Deacon, M. Inst. C.E.) a report as to the condi- 
tion of the water-works in process of construction under his supervision, 
os at June 30 last. After a few prefatory remarks, the report proceeds as 
ollows :— 

The embankment now being constructed across the valley of the Vyrnwy 
will impound the upper waters of the river; and so form a lake, with an area 
of 1115 acres, at an elevation of 825 feet above the mean sea-level. The 
length of the embankment from rock to rock will be about 1255 feet ; its 
height above the original river bed to the ordinary top water level, about 
84 feet; and to the parapet of the roadway, to be carried on arches along 
the embankment, about 98 feet. The embankment is being formed of 
rubble masonry set in Portland cement mortar, founded upon sound rock 
of the Caradoc beds in the lower silurian formation. This rock extends 
across the valley and up both sides of it. The greatest depth of its surface 
below the river bed, within the area to be built upon, is 60 feet ; so that the 
total height of the masonry above the lowest part of its rock foundation 
will be about 158 feet. Before the works were commenced, the rock in 
that part of the valley across which the masonry embankment is being 
constructed, was covered with glacial drift, containing boulders of several 
tons weight, and blocks of rock of 40 or 50 tons, dislodged by glacial action 
Above this drift lay an alluvial deposit, the result of silting up by the rock 
débris and detritus brought down by the many streams which feed the 
present river. In times of heavy rain this river flooded the whole width 
of the valley; and it was, therefore, desirable before commencing the 
present excavations to divert it from the left bank of the valley, where 
the rock is at a considerable depth below the surface, to the right bank, 
where it is close to the surface, and to make the new channel of sufficient 
capacity to pass the highest floods. This work had been completed when 
the memorial stone was laid on July 14, 1881. The excavation to the rock 
then proceeded rapidly, and on Oct. 25, 1882, the masonry was commenced 
on the deepest part of the rock. About 65,000 cubic yards have since been 
built. The stone used is of much the same nature as that forming the 
foundation ; and is being quarried in the Cynon Valley at a point about 
14 mile distant from the site of the embankment. It is brought to the 
embankment upon a tramway worked by locomotives. The formation of 
the statutory roads to skirt the lake is progressing satisfactorily. About 
34 miles have been completed; and a further length of 4 miles is nearly 
formed. The construction of the bridges to carry the road on the south- 
west side over the Afon Hirddydd and the Cainant Pistyll has been 
completed. 

The length of the aqueduct from the intended Lake Vrynwy to the 
present Prescot reservoirs of the Corporation is 674 miles. It consists of 
three tunnels, through which the whole expected yield of the works may 
be passed without pipes; and of three lines of parallel pipes, only one of 
which, with a few short exceptions, will be constructed at present. The 
discharging power of each line of pipes will not be less than 13 million 
gallons per day. The Hirnant tunnel, 2 miles 473 yards in length, which 
is being constructed from the intended lake to the Hirnant Valley, will 
form the first part of the aqueduct. The inlet-end was driven and tim- 
bered by Corporation men through earth and loose rock, to moderately 
sound rock, for a length of 1283 lineal yards. The outlet-end was similarly 
driven and timbered for a length of 267 yards; and was lined with concrete 
and brickwork. For the driving and, where necessary, the lining of the 
intermediate portion (35974 yards) a contract is being carried out. This 
work is being done by blasting; and the shot-holes are drilled with 
machines worked by compressed air. The total length of the tunnel now 
driven, but not completed, is 2336 yards. From the outlet-end of the 
Hirnant tunnel to the intended Pare Uchaf relieving-tank the pipe line is 
7 miles 177 yards. This portion of the aqueduct has, with the exception 
of certain special works, been completed. From the Pare Uchaf relieving- 
tank to the inlet-end of the Cynyion tunnel the pipe line is 6 miles 283 
yards; and has, with the exception of certain special works, been com- 
pleted. The length of the Cynyion tunnel will be 1482 yards. For the 
driving and, where necessary, the lining alsc, a contract has been entered 
into. There have already been driven, but not completed, about 1454 
lineal yards. Between the outlet of the Cynyion tunnel and the inlet of 
the Llanforda tunnel (165 yards) lies the Morda Valley, which will be 
crossed by inverted syphon pipes, carried over the river by a small 
masonry aqueduct. Thelength of the Llanforda tunnel will be 1614 yards, 
of which 1185 yards have been driven, but not completed. The work is 
being done under the same contract as the Cynyion tunnel. 

The balancing reservoir at Oswestry, and the filter beds for the whole 
of the water, will be situated near the outlet of the Llanforda tunnel. 
From the Oswestry filter beds to Malpas the distance is about 174 miles. 
Contracts for the supply and delivery of the pipes and the pipe laying 
has been entered into. About 13 miles of this part of the pipe line have 
been laid. From the Malpas tank to the Cote Brook tank, a length of 
about 11 miles 1033 yards, the construction will be generally similar to 
that of the last length. A contract for supplying and delivering the pipes 
has been entered into, and another for laying them. From the Cote Brook 
tank to the Norton water tower (10 miles 1720 yards) the construction— 
except beneath the river Weaver—will be generally similar to that of the 
two last lengths. A contract for the supply and delivery of the ordinary 
pipes for this portion has been entovel into, as well as another for the 
pipe laying. About 10 miles of this pipe line have been laid. From the 
Norton water tower to the existing Prescot reservoirs (9 miles 475 yards) 
the construction—except beneath the river Mersey—will be generally 
similar to that of the last three lengths. A contract for the supply of the 
ordinary pipes has been entered into, and another for the pipe laying; 
about 8 miles of pipe having been laid. A contract for the supply of high- 
pressure screw one, &c., for the pipe line has also been entered into. 


Tur Water Suprty or Ortey.—The Otley Local Board have decided 
on promoting a Bill in Parliament next session to enable them to purchase 
(otherwise than by agreement) the water rights of certain owners of a stream 
at Menston, and to lay pipes through land there ; also to compulsorily pur- 
chase land for the purpose of constructing a reservoir or reservoirs, and 
such other works as may be necessary for improving the water supply of 
the district. It appears that some nine years since the Board acquired, 
under a Provisional Order, water rights on the land where the spring sup- 
plying the stream in question rises; all the owners of contiguous land 
and those having rights in the stream being satisfactorily treated with, 
except one, and pipes were laid through their properties. In the case of 
the objecting landowner, however, this could not be done; and the water 
now flows in an open channel, and consequently becomes occasionally 
polluted. Negotiations have taken place at various times between the 
parties ; but the conditions laid down are such as to preclude the Board's 
acceptance of them. In order, therefore, that the scheme, on which the 
Board have expended about £7000, may be completed, they have decided 
to apply to Saliensent for a Special Act ; and the necessary sanction of the 





ratepayers will shortly be asked. 
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OPENING OF WATER-WORKS AT NEWMARKET. 

The water-works which have just been completed by the Newmarket 
Water-Works Company for the supply of the town, under the terms of the 
Provisional Orders obtained by the Company last year and in the past 
session, have recently been formally opened by the Chairman (Mr. T. 
Jennings). The works consist of a well and pumping station at South 
Field, in the parish of Exning, and are designed to be capable of producing 
a supply of 100,000 gallons in 12 hours. The pumping-engine is of the 
horizontal condensing type, and the pumps are 3-throw; one set drawing 
from the well and delivering into the softening tanks, the other drawing 
from the tanks and delivering into the reservoir, which is situate about 
200 feet above the main street of the town, and has a capacity of about 
250,000 gallons. The works are being adapted to allow of the use of Clark’s 
softening process. The whole length of piping laid by the Company, 
including the mains, is estimated at about nine miles. The well was sunk 
at South Field early in September last year, and the works were com- 
menced at the beginning of December. The yield of the well is equal to 
about 400,000 gallons,’or more than twice the greatest possible requirement 
of the town. The shaft of the well is 20 feet deep, having two 18-inch bore- 
holes, each 40 feet deep. The apparatus is arranged to admit of duplication 
of the machinery, should it become necessary, with the exception of the 
engine. At present the machinery is capable of pumping 400 gallons per 
minute, and after being at work for a week the level of the water pumped 
has not been sensibly diminished. The water pumped from the well is 
conducted into two large tanks in the rear of the pumping station, from 
which it is conveyed to the reservoir at the other end. Each tank is 
capable of containing 100,000 gallons. The total cost of the works—some- 
what increased, owing to the necessity of applying to Parliament on two 
occasions—has amounted to £14,000. At the present rate, the receipts, 
after rhaking a liberal allowance for expenses, will admit of a dividend 
being paid on the first year’s working. The works were constructed from 
the plans of Messrs. Easton and Co., of Westminster, under the personal 
supervision of Mr. M. W. B. Ffolkes, a member of the firm. 





COMPOUNDING FOR WATER-RATES. 

The Local Government Board have lately given a decision which is of 
considerable importance to Sanitary Authorities, and which was com- 
municated by them in a letter addressed to the Milton-next-Sittingbourne 
Rural Sanitary Authority on the 20th ult. 

It appears that Major Knight (the Chairman) and eight members of the 
Authority were recently surcharged by Mr. George Gibson, the District 
Auditor, in the sum of £32 odd; being the amount of a certain allowance 
or abatement they, by resolution, made to Messrs. Smeed, Dean, and Co., 
Limited, brick manufacturers, on account of water supply in the parish of 
Murston. The Company own all the cottages in the parish; and the Sani- 
tary Authority, in consideration of their taking the water for each dwelling, 
and themselves paying for the whole, agreed to supply them with water 
from the public mains at an abatement of 25 per cent. from the general 
scale of charges. The chief reason stated by Mr. Gibson for the surcharge 
was, that “‘ the abatement was made in contravention of the Order of the 
Local Government Board, dated June 24, 1881, which fixes the scale of 
charges for water supply in the parish of Murston.” The Local Govern- 
ment Board, however, hold that “ the Auditor’s reasons are not applicable 
to the facts of the case.” The case was not one in which steps were taken 
to enforce a supply of water, under section 22 of the Public Health Act; 
and, therefore, the scale did not apply. The Sanitary Authority were thus 
at liberty, under section 56, ‘to enter into agreements for supplying water 
on such terms as may be agreed upon between them and the persons 
receiving the supply.” Under these circumstances the Local Government 
Board were of opinion that their Order had not been contravened; and 
they therefore reversed the surcharge. The decision of the Local Govern- 
ment Board is substantially in accordance with the contention raised by 
the Sanitary Authority. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinsureu, Saturday. 

We are so run upon just now by distinguished visitors, that everything 
else is likely to be forgotten. One thing which is not even allowed to be 
known is the “high jinks”’ of the electric lighting at the Forestry 
Exhibition ; happily avoided by Prince and Premier, who have preferred 
daylight for their visits. As everybody knows, one of the great boasts in 
regard to the electric light has been the immunity of buildings applying it 
from fire, as distinguished from the dangers of combustion or pi in 
the use of gas. This point was the prime factor, in conjunction with the 
novelty and display, for having the electric light in the dry wooden halls 
of the Forestry Exhibition; gas being only supplied to the cooking-stoves 
of the refreshment bars, and to a few meagre lights kept burning during 
the night for the assistance of the watchmen. It may surprise some 
eople to. know that the electric current has already set the place on fire 
our times; and, but for the watchful attendance of members of the city 
fire brigade, the Forestry Exhibition would have come to an end. Every 
effort has been made to keep these outbreaks quiet; probably for the 
double reason of preventing a public scare, and a new light from dawning 
on Scotch insurances. But considering the boastful flourish with which 
the new light was commended on this very score, it is only right that the 
truth should be known. The “confidence trick” would seem to have 
been played very successfully at this Exhibition; and, with so safe an 
illumination, asbestos paint was dispensed with. All the same, defects 
in the insulation have, as has been said, set the woodwork four times 
on fire; and now that the light is being introduced into churches— 
a Roman Catholic church at Old Cumnock taking the lead—and the 
Marquis of Bute having adopted it for Mount Stuart, his palatial 
residence, while Greenock is determined on experimenting with it, the 
danger likely to result from its use must be made known. At the 
Forestry Exhibition, the Anglo-American Brush Electric Light Company 
are converting 55-horse power into heat, which is quickly evinced by the 
slightest defect in the insulation. The safety fuse, too, has been adopted, 
which is considered by electricians as “ the very essence of safety.” They 
are simply insertions in the main circuit of a piece of metal of a kind 
which would melt if the current attained any undue magnitude, and thus, 
as might be expected, put an end to the circuit. The fact remains that 
the wires have, at different places, become red hot, and set fire to the 
woodwork with which they were in confact. It is a rule among elec- 
tricians that if wires become even perceptibly warm by the ordinary 
current it is a proof that they are too small for the work they have to do, 
and ought to be replaced by larger wires; but here it is to the interest of 
the Directors as well as the electricians not to have any dispute about it, 
leaving the safety of the buildings and the visitors to the active oversight 
of the fire brigade.. The danger from fire in this way is due to “leakage,” 
undue resistance of the conductor, and lead joints, which lead to waste of 
energy, and what is more serious still, to the production of heat. Leakage 
in the presence of moisture means not merely waste, but the destruction 
of the conductor and its insulating covering; and this is not to be dis- 








covered, as in the case of gas, by the smell. Indeed, the difficulties 
besetting the electrical engineer are chiefly internal and invisible; ang 
they can only be effectually guarded against by testing or probing with 
electric currents. The Committee of Electrical Engineers state that the 
chief dangers of every new application of electricity arises mainly from 
ignorance and inexperience on the —_ of those who supply and fit up 
the requisite plant, and that the chief element of safety is the employment 
of skilled and experienced electricians. But surely this slur cannot be 
cast upon the Anglo-American Brush Company; and it rather tends to 
show how far from perfection is the most approved system of electric 
lighting, and that the dangers to life and property are subtle and severe, 

Ballooning is a more costly business in the land of cannel gas than it 
is in London, where gas has only half the Northern illuminating power, 
Yesterday an ascent was made by Mr. Dale, in the “Sunbeam,” from the 
Exhibition grounds. The balloon was inflated with 34,000 cubic feet of gas 
at 3s. 8d. per 1000 feet, for which a 4-inch pipe had to be led specially; 
the gas being passed through a 500-light meter, with 17-10ths of pressure, 
at the rate of about 6000 cubic feet per hour. The specific gravity of 
Edinburgh gas is about double that supplied in London. 

They are always fighting for something in Elgin—a Royal Burgh which 
has long striven for the title of “‘ Lord” to the provostship. Last Monday 
night, at a meeting of the Town Council, Mr. Grant, in accordance witi: 
notice, moved that a small Committee be appointed to examine the cost of 
the gas management, and report thereon. The motion was seconded, 
Provost Black made it pretty evident that a “ mare’s nest” had been dis. 
covered. He quoted figures regarding salaries paid to officials in other 
towns ; and moved “ the previous question.” He said it was in his reeol- 
lection that when the gas-works were taken over there was an unwritten 
understanding that the old officials should continue in office at the same 
salaries ; and he held that if they were to inquire into the salaries, it was 
an unfortunate thing to begin with the gas officials. Mr. Ramsay thought 
they had better “let sleeping dogs lie,” as he was satisfied that if an 
inquiry .were made, the salaries of all the officials would be increased, 
After a rambling discussion, the economical fit took a wider turn, and 
resulted in Mr. Grant withdrawing from the invidious treatment of the 
gas officials. . 

The annual visitation of the Aberdeen Water-Works by the members of 
the Town Council took place last Thursday week; and, the weather being 
delightful, the outing proved a pleasant one. The company dined in a 
marquee erected on the spot, where the Queen had luncheon on the occasion 
of her turning on the water supply. In expressing the hope that the 
citizens would not grudge them this outing, the Lord Provost said that if 
they had not seen the water-works as they had done that day, he thought 
they would have been ill fitted to have given their opinion of the proposed 
extensions, when they came to discuss them at their next meeting. 
Generally, that which disturbs the ratepayers over these excursions is the 
antipathy shown by the visitors to the waters, except as a dilutent. 

At a meeting of the Finance Committee of the Dundee Police Com- 
missioners on Thursday a discussion took place in regard to the large sum 
paid to the Water Commissioners for water supplied for sanitary pur- 
poses. It was pointed out by the Burgh Engineer that the total amount 
paid in this way reached £4817, It was submitted that if an annual 
payment was to be continued, compensation should be claimed for damage 
to the streets. The Gas Commissioners have to pay £70 a year in respect 
of permission granted to open the streets; and it was considered that the 
operations of the Water Commissioners was three times greater than 
those of the Gas Commissioners. It was resolved that one-half of the 
present allowance should be deducted. 

The annual meeting of the Sanitary Association of Scotland was held at 
Perth last week—Dr. Christie, of Hillhead (the President), in the chair. 
Cholera epidemics formed the principal topic for discussion, and the pre- 
ventives urged an ample drainage system with an abundant supply of 

ure water, and both freely used. Dr. Stephen, the Medical Officer of 

ealth for Aberdeen, urged very wisely a better administration of the 
health laws in Scotland. He advocated the division of counties into 
sanitary districts, presided over by a Committee made up of a repre- 
sentative from oak parish; each district to be provided with a medical 
officer and sanitary inspector to give their whole time and attention to 
the work. A proposed affiliation of this Association with the Sanitary 
Institute was postponed; and the next meeting of the Association was 
appointed to be held in Aberdeen. 


(FROM OUR GLASGOW CORRESPONDENT.) 

GtasGow, Saturday. 
The fourteenth ordinary general meeting of the Partick, Hillhead, and 
Maryhill Gas Company, Limited, was held in Glasgow yesterday—Mr. 
Henry Cowan, Chairman of the Company, presiding. In the report which 
was submitted by the Directors for the year ending June 30 last it was 
stated that the net profits for the year, together with the balance carried 
forward at June 30, 1883, amounted to £8678 3s.7d. The Directors recom- 
mended—(1) that £1650 be appropriated to the payment of a dividend of 
54 per cent. on the preference shares, less income-tax; (2) that £5461 10s. 
be appropriated to the payment of a dividend of 54 per cent. on the ordi- 
nary shares, free of income-tax ; (3) that £800 be added to the depreciation 
fund ; and (4) that the balance of £766 13s. 7d. be carried forward to the 
credit of next year’s account. They stated that the works had been main- 
tained in a thoroughly efficient condition, and that several improvements 
had been provided out of thecurrentrevenue. During the year, 2859 yards 
of main had been laid to meet the requirements of new buildings and 
extended streets; and at the 30th of June last there were 10,871 meters 
inuse. The statement of accounts showed that on the manufacture and 
distribution of gas, and under other heads, there had been expended during 
the year £24,305 5s. 7d.; that the sales of gas and residual products had 
yielded a revenue of £35,489 13s. 54d. ; and that the capital and liabilities 
together amounted to £199,995 18s., of which £99,300 was ordinary share 
capital, and £30,000 preference share capital. In submitting the report and 
balance-sheet for approval, the Chairman congratulated the shareholders 
that they were now in a position to declare a dividend on the ordinary 
stock equal to that on the preference shares, and to put aside so large a sum 
for depreciation. He was glad, he continued to say, that the consumption 
of gas was steadily advancing. It had increased about 13 million cubic 
feet during the year; the consumption per meter being 12,635 cubic feet, 
as against 11,638 cubic feet in the year 1882-83, or about 1000 cubic feet 
ahead. There had been an increase of 434 meters at the end of the finan- 
cial year. In conclusion, he said that should the consumption continue to 
increase at the same rate, it would be necessary to add to the productive 
ower of the works in order to be able to meet the wants of the district. 
The motion of the Chairman having been seconded, two of the shareholders 
made some complaining remarks, which did not come to anything, and 
the ve was unanimously approved of. The retiring Directors were re 
elected ; and their remuneration was increased from 100 to 150 guineas for 

the year. j 
iat Wednesday the Town Council of Kirkcudbright held a special 
meeting for the a of resolving as to the adoption of the Burghs Gas 
Supply (Scotland) Act, 1876, in accordance with a notice of motion giveD 
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by Mr. Gordon at the previous meeting. The motion having been sub- 
mitted by this gentleman, it was duly seconded by Bailie M‘Skimming, and 
unanimously carried. It was also agreed to reconsider the motion at a 
special meeting of the Town Council to be held on the 13th of November 
next, and that the Town Clerk be instructed to carry out the necessary 
forms required by the Act. 


Atan adjourned general meeting of the Lanark Gas Consumers’ Company, | 


Limited, recently held, the Chairman made some remarks upon the state of 
the gas supply undertaking in Lanark. He said he was happy to think 
that the works had now been put into such a condition that it was possible 
to pay a dividend of 74 per cent., as when he had accepted the chairman- 
ship there were large overdrafts at the bank; while no dividend was 
aid for some years, and afterwards only at the rate of 24, and latterly at 
5percent. It had been said that the Town Council wished to acquire the 
undertaking ; and, with this view, disparaging reports had been spread as to 
the state of the works. But he might say that the Directors had had the 
works inspected by a competent engineer within the past six months, and 
his opinion was that, with a new gasholder beside the works, instead of the 
one now used (which is away from them), they would be in most efficient 
order, and that the cost would be about £1600. He further stated that, 
since his appointment to the chairmanship of the Company, not only had 
the bank deb 


town, and the outlay met outof the revenue account; so that although the 


£1600 were spent, the Company would be in a better monetary position | 
than it had been, besides having more compact works, whereby a further | 


saving to the Company would be effected. 

Mr. J. M‘Andrew, who was made to figure somewhat prominently at the 
last meeting of the Paisley Town Council, when they sat as the Corpora- 
tion Gas Commissioners for the consideration of the annual statement of 
accounts, because he had urged various objections to the mode in which 
the accounts had been prepared, has, in a letter to one of the local news- 
papers, returned to the subject. In dealing with such a very matter-of- 
fact topic as that of an annual financial statement of a gas-supply 
undertaking, he is not content to use plain prose; and, instead, he quotes 
from Lord Byron and from another author whom he does not condescend 
to name. He affirms that the gas management is faulty, and that the 
construction of the authorized gas balance account for 1883-4 was ill- 
conceived, erroneous, and misleading; and he goes on to make a long and 
laboured analysis of the accounts, and to institute a comparison between 
them and the Glasgow Corporation gas accounts—of course, to the 
disparagement of the former. ‘Towards the end of his long letter 
he says: “ There is truly no profit, but a positive loss of £70 9s. 1d., 
and no depreciation allowed; and yet we have paid income-tax on 
£8252. This matter is as yet an unsolved enigma. It does not 
need the aid of any scientific expert, as suggested by a worthy bailie, 
to discover the inaccuracies of the gas accounts. It is quite fitting 
for common mortals to do so. The suggestion might have been more to 
the point—to have found some astute philosopher to divine the reason why 


our Gas Commissioners persist in describing our gas-works as a model | 


work, and the management perfection. Contrasted with the Glasgow gas 
management, our management certainly does not at all bear a favourable 
comparison, with the heavy charges I have given as against revenue for 
this year. In Glasgow they set aside a considerable sum in reserve, being 


truly profit, and with a charge for gas of 3d. per 1000 cubic feet less than | 


our charge.” The letter of Mr. M‘Andrew has been the means of bringing 
out another from a correspondent signing himself ‘ Truth-seeker,” who 
does not hesitate to say that Mr. M‘Andrew wishes to prove that the 
balance-sheet has been “cooked.” He calls for good and satisfactory 
explanations to be given on the points raised in that gentleman’s letter. 
Ihave no doubt that Bailie M‘Gown, a former Convener of the Gas Com- 
mittee, is quite able to give a full and satisfactory explanation of the 
accounts; but it is just possible that, from what he knows of Mr, M‘Andrew 
and his fellow-correspondent, he may not think it worth his while to spend 
a letter upon them. 

This week’s pig iron warrant market has been steady, and the fluctua- 
tions in price have been within moderate compass. Large quantities of 
iron have changed hands from day to day; but the business reported is almost 
exclusively the operations of the trade, as the outside public are taking 
little or no interest in warrants. Reports from the Continent are quieter, 
and those from the United States are unchanged. Yesterday’s closing 
prices were 41s. 34d. cash, and 41s. 54d. one month. 


tof £900 been cleared off, but also £600 of debenture bonds; | 
in addition to which new main-pipes had been laid in various parts of the | 


| The coal trade has assumed a condition of considerable quietness. In 
nearly all cases the demand is limited. Prices are unchanged, and are 
pretty well maintained, though it is believed that there is some slight 
“cutting ” going on in the pressure to secure orders. 





CURRENT SALES OF GAS PRODUCTS. 
LIvERPOOL, Aug. 30. 

Sulphate of Ammonia.—There has been some further improvement in 
the market. Some buyers had apparently to fill urgent necessities for 
immediate delivery; and the few sellers seeing an opportunity of securing 
extreme values, prices were forced up temporarily to about £16 f.o.b. Hull. 
Since yesterday the feeling has become much quieter; and sulphate is 
being rather freely offered at the top quotations, and even below. There 
is rather more offering forward; manufacturers being evidently anxious 
| to secure present values for their future production. 


Tue Cardiff Corporation have selected, out of 14 tenders, that of Messrs. 
Walker, for the completion of their Llanishen reservoir, which was com- 
menced early in the present year by a firm of contractors who recently 
failed. The accepted tender is for £54,544. 

Tue Gas Committee of the Manchester Corporation have resolved to 
| recommend an advance in the salaries of several of the higher officials of 
the Gas Department. The Managers of the Rochdale Road and Gaythorn 
stations are to have an additional £100 a year each, and the Super- 
| intendent of Street Mains and the Deputy-Manager of the Rochdale Road 
station advances of smaller amount; subject to the approval of the City 
Council. 

OveRHEAD WirEs.—In consequence of the Court of Appeal having held 
that local authorities have no general power of control over the erection 
and maintenance of overhead wires, the Vestry of St. James, Westminster, 
recently asked the Government to introduce legislation conferring some 
such power on local authorities. In reply to this request, a letter from 
the Local Government Board was read at a recent meeting of the Vestry, 
stating that it would be impossible to deal with the subject by legislation 
this session, and the Government could not now say what Bills they would 
introduce next year, but there would probably be an advantage if a Select 
Committee were appointed to inquire into the subject, and the Board would 
consider whether steps should be taken early next year with this view. 

Tue Water Suppiy or Battey.—At the last meeting of the Huddersfield 
Town Council the minutes presented by the Water Committee stated that 
they had been waited upon by a deputation from the Batley Town Council 
with reference to giving Batley a temporary supply of water. The Town 
Clerk read over the terms and conditions which he had prepared in accord- 
ance with the conclusions the Committee had come to on the subject. 
These were that the maximum quantity should be limited to 300,000 gallons 
per day, and that within this limit the Huddersfield Corporation should 
deliver only what they were from time to time able to spare; that all 
expenses of connecting pipes should be borne by the Batley Corporation ; 
and that the price should be 10d. per 1000 gallons, but that a minimum 
sum of £300 should be paid whether water was taken to this amount or 
| not. These terms have been accepted. 

Repvuctions 1x Price.—The Grimsby Gas Company have reduced the 
price of their gas from 3s. 2d. to 3s. 1d. per 1000 cubic feet ; the reduction 
to take effect from the Ist of July last.——The Cardiff Gas Company have 
made a reduction of 2d. per 1000 cubic feet in the price of gas, and have 
also lowered the charge for the supply to the public lamps; the reduced 
rates to take effect as from June 30 last. The Company are enabled to 
make this reduction mainly in consequence of the economies effected by 
their Manager (Mr. H. Morley) in the manufacturing department. The 
Bristol United Gas Company have announced a reduction in price as from 
the Ist of July last. In future the charge to consumers within the city 
boundaries will be 2s. 4d. instead of 2s. 6d. per 1000 cubic feet; to con- 
sumers in the districts beyond the borough boundary, 2s. 6d. instead of 
2s. 9d. (except at Westbury, Shirehampton, and Avonmouth, in which 
places the price will be 2s. 10d. instead of 3s. 2d.). The usual allowance 
of 2d. per 1000 cubic feet will be still made to consumers of more than 
1 million cubic feet per annum.——The Sherborne Gas Company have 
reduced the price of gas 2d. per 1000 cubic feet, the reduction to take effect 
from the ensuing quarter. 














GWYNNE & BEALE’S PATENT 


GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made and erected Ex- 
hausters to pass more than 











21,000,000 cubic feet per 
hour, which are giving un- 














qualified satisfaction in 
work, and can be referred 
to. 


In use in all the 
Largest and most Modern 
Gas-Works in the World, 
and far surpassing any other construction of Machinery made, either 
performed, and economy of fuel. 
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ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 


Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 








variation 
No other Maker can do 
this. 

GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &c. 


in pressure. 





es 
VAT 00000 





as regards quality of materials, workmanship, design, durability, work 


Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
JoHN Wo. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 
attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 





WANted, by the Pupil of an eminent 
Gas Engineer, a situation as ASSISTANT or 
HEAD DRAUGHTSMAN in a large Works with 
Modern Apparatus. Age 25. 

Address W. 8S. W., care of John Waddington, 35, 
King William Street, London Bridge, Lonpon. 


Wwan TED, a situation as Working 
FOREMAN or MANAGER in a Sulphate of 
Ammonia Factory. Age 34. Had 13 years’ experience 
with a Coffey Still Plant. Practical knowledge of 
Machinery. Testimonials forwarded. 

Address Gro. Foreman, Laurel Cottage, Pipe Lane, 
PETERBOROUGH. 


WANTED, by the Advertiser, aged 35, 
a situation as Carbonizing, Purifying, Yard, or 
General FOREMAN of a GAS-WORKS. Thoroughly 
understands the Manufacture and Distribution of 
Gas in all its branches, including the management of 
Generator Furnaces. Can use the Photometer. Good 
references given. 
Address D. W., 2, 
Road, RAMSGATE. 


QITUATION wanted by a competent 
Man as GASFITTER. Understands Main and 
also Inspecting Meters. Excellent 





Rothsay Villas, South-Eastern 


Service Laying; 
testimonials. 
Address G, Everitt, 41, Cornwall Road, Brixton Hill, 
LonpDon. 
OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS, | 
C OMPANIES and Corporations who have 
been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: CrowTHuEer Bros., Contractors, 18, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared. 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 

Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 


FLEET STREET, E.C. 


WANTED, by the King’s Lynn Gas 
Company, a WORKING FOREMAN. One who 
thoroughly understands the whole process of Gas 





Making. Wages 30s. per week, with cottage, coals, and 
gas. file must be steady and obliging. Make about 


50 millions per annum. 


Apply to the Manacer, Gas-Works, Kina’s Lynn. 
6 HE Corporation invite applications 
for the appointment of ASSISTANT GAS 
ENGINEER, who is also to act as Manager of the 
Works at New Wortley, Leeds, where he will reside. 
Salary £250 per annum, with house, coals, and gas. 
Applications, stating age, with not more than four 
testimonials of recent date, to be endorsed “ Assistant 
Gas Engineer,” and sent not later than the 12th of 
September next, addressed ‘“‘ The Town Clerk, Leeds.” 
Aug. 21, 1884. 





BOROUGH OF LEEDS, 
(Gas DEPARTMENT.) 


TO CARBONIZING FOREMEN AND ENGINE 
DRIVERS. 
A Suburban Gas Company requires the 
services of a CARBONIZING FOREMAN, and 
also of an ENGINE DRIVER. None but trustworthy 
and experienced men, whose character will bear the 
strictest investigation, need apply. 

Copies of testimonials of recent date to be sent to 
No. 1080, care of Mr. King, 11, Bolt Court, FLEET 
Srreet, E.C. 
BOROUGH OF OLDHAM. 

HE Gas and Water Works Committees 

are prepared to receive APPLICATIONS for the 

appointment of Two FOREMEN, at weekly wages of 
£2 10s. each. 

They will be required to look after the Gas and 
Water Inspectors, Fitters, Watermen, Main Layers and 
Service Men, and to see to their work being properly 
and efficiently done; and to carry out the instructions 
of the Superintendent of the Gas and Water Works. 

Applicants must have had practical experience in 
Gas and Water Fitting, Main Laying, &c. 

Applications, stating age and experience, with testi- 
monials, to be sent in on or before Saturday, the 13th of 
September next, addressed to the Superintendent, Gas 
and Water Offices, Oldham. 

A. Nicuotson, Town Clerk. 

Oldham, Aug. 28, 1884, 





BANK METER-WORKS, OLDHAM. 


| COKE COMPAN 

TO GAS-METER MANUFACTURERS, TIN-PLATE | s * 

WORKERS, BRASSFOUNDERS, AND OTHERS. | N OTICE os, hereby : ee that the 
| I AL N Y GENERAL MEET Iya 

R. ALLEN MELLOR announces the | or the Shareholders in this Company will be a 
receipt of instructions from Messrs. T. G.| the Company’s Offices, Willoughby Lane, Tottenham. 

Marsh and Co. to prepare a Catalogue and Sell by | on Saturday, the 13th day of September next, at Thro¢ 

Auction on Wednesday, Sept. 17, 1884, at the Bank | o’clock in the Afternoon, precisely, to receive the 

Meter-Works, situate in Boardman Street, Oldham, | Report of the Directors, the Statement of Accounts od 

the whole of the valuable Meter and other Patterns, | the Half Year ended the 30th of June, 1884, to declare 

Tin and Metal Smiths’ Tools, Lathes, &c., comprising | Dividends for the same period, and for the Election of 

ten Brass-Finishing Lathes with Tools, Upright Drilling | two Directors and an Auditor for the ensuing year— 

Machine, Buffing Machine, Wheel-Cutting Machine, | Messrs. James Warren and Corbet Woodall being the 

Worm-Cutting Machine, three Clockmakers’ Throws | Directors, and Mr. Alexander Nicol, the Auditor, who 

and Tools, large quantity of Meter Fittings and Meters, | retire by rotation, and, being eligible, offer themsely; " 

Gas-Stoves, Brass, Copper, and Block Tin, and Brass | for re-election—and for transacting such other business 

Moulding Boxes, Patterns with Chill Moulds and Tem- | as the Act of Parliament directs. i 

plates for all sizes of Wet and Dry Gas-Meters, Steam The Transfer Books will be closed from the 29th of 

Cocks and General Brass Work. The Tin-plate | August to the 15th day of September, both days jy. 

Workers’ Tools include Steam Stamp with Dies,'Guillo- | clusive. 

tine, Burring, Bending and Folding Machines, Stores, By order of the Board, 

&e., &e. JAMES RANDALL, Secretary, 
Sale at Eleven for Twelve o’clock promptly. Offices: Willoughby Lane, Tottenham, 5 
Catalogues are in course of preparation, and may be Aug. 29, 1884, 

had seven days prior to date of Sale, upon application _— — 

to the AUCTIONEER, 21, Queen Street, OLDHAM. 


| TOTTENHAM AND EDMONTON GASLIGHT AND 
Y. 


PADDINGTON LIGHTING DEPARTMENT, 
| 
ro BE SOLD, at the Gas-Works, Great | HE TO METER MAKERS, do. 
Barfield, Essex, one small GASHOLDER, 20 ft. | T Vestry of the Parish of Paddington 
diameter by 9 ft. lin. deep; two small PURIFIERS, | | are prepared to receive TENDERS for the follow. 
8 ft. square, with Connections to each. ing Works, viz.:—The ANNUAL EXAMINATION ana 

Application to be made to Mr. 8S. Warner, Gas- KEEPING in THOROUGH REPAIR of all the 

Works, Hoddesdon, Herts. METERS and Cast-Iron METER-BOXES attached 

soe icone to the Metered Lamps (about 90 in number) ; also the 
EXAMINATION, TESTING, REPAIRING, and AD. 
JUSTING from time to time of all COCKS, GOVER. 
NORS, and BURNERS attached to the Public Lamps 
(1900 or thereabouts). 

Further particulars and printed forms of tender may 
be obtained at the Vestry Hall, Harrow Road, Padding. 
ton, between the hours of Ten a.m. and Four p.m,; 
Saturdays, Ten a.m. and One p.m. 

The Vestry do not bind themselves to accept the lowest 
or any tender; and no tender will be received unless 
made out on one of the printed forms, and the same 
must be sent in not later than Three o’clock p.m. on 
Monday, Sept. 15, 1884, and addressed to the Vestry of 
Paddington, endorsed “ Tender for Repairing Meters, 
&c.” At the same time a £10 Bank of England Note 
(not to be enclosed with the Tender) must be lodged 
with the Vestry Clerk as evidence that the tender is 
made bond fide. The same to be returned immediately 
to the parties whose tenders are rejected; but in the 
case of the party whose tender is accepted, to be re- 
tained until the contract is signed. If the tender be 
withdrawn after its acceptance by the Vestry the deposit 
will become forfeited. 





MARKET RASEN GAS COMPANY. 


TAR AND AMMONIACAL LIQUOR. | 


ws ENDERS are invited for the purchase | 

of TAR and AMMONIACAL LIQUOR produced 
at these Works from 700 tons of COAL, for One, Two, 
or Three years. 

Payments to be made quarterly. 

The Directors do not bind themselves to accept the 
highest or any tender. 

For further information apply to 

Jos. HARPER, Manager. 


TO MANUFACTURING CHEMISTS, &c. 


THE Newton-in-Mackerfield Improve- 

ment Commissioners are prepared to receive 
OFFERS for their surplus TAR and AMMONIA 
WATER produced at their Gas-Works for One, Two, 
or Three years, from the Ist of October next, according 
to conditions which may be seen at my Office, to whom 
offers are to be endorsed and delivered not later than 
Noon on Monday, the 15th inst. 

The Commissioners reserve the right to refuse all or 
any tender. 





By order, 
Frank DETHRIDGE, Vestry Clerk. 
Vestry Hall, Harrow Road, Sept. 1, 1884. 
RicHarD BRIERLEY, Engineer, &c. 


Town Hall, Newton-le-Willows, Aug. 30, 1884. ARMSTRONG’S 


UXBRIDGE GAS COMPANY. 
tHE Directors of the above Company P ATENT SAFETY LAMPS 
are prepared to receive TENDERS for the pur- al 

chase of the AMMONIACAL LIQUOR and spare TAR 
produced at their Works for a period of Twelve months 
from date of contract. 

Coals carbonized upwards of 4000 tons. | 

Residuals will be delivered free into Contractor’s 
barges alongside Works on the Grand Junction Canal. 

Tenders to be sent addressed to the Secretary on or 
before the 10th of September, endorsed “Tender for 
Tar and Liquor.” 


BOROUGH OF SALFORD. 


SPENT OXIDE. 


HE Gas Committee invite Offers for the 
purchase of SPENT OXIDE now in use at the 
Bloom Street Gas Station. 

Full particulars and forms of tender may be obtained 
on application to the Engineer, Gas Offices, Bloom 
Street, Salford. 

Tenders, endorsed “ Spent Oxide,” must be delivered 
to me not later than Wednesday, the 10th of September, 





No. 3. 


No. 1. No. 2. 
For GAS-WORKS, SEWERS, anp SUBWAYS, 
Or for any purpose where a good light and safety are 
required. 
These Lamps are now patented to burn candles, 
which is a great improvement in cleanliness and -the 
saving of labour in trimming and cleaning, and are s0 


at Ten a.m. a 
The highest or any tender will not necessarily be | constructed as to ensure perfect safety under the most 
accepted, severe tests; giving a uniform light from beginning to 
end, without attention. The candles are made to burn 


By order, 
Joun Graves, Town Clerk. 
Town Hall, Salford, Aug. 29, 1884. 


five, seven, or nine hours. 


H. ARMSTRONG, 43, Manchester St., W.C., London. 


F. & C. OSLER, 


100, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS, 
BROAD STREET, BIRMINGHAM. 


EsTABLISHED 1807. 


MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES. 
TABLE GLASS OF ALL KINDS. 

CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 


YOUNG'S 
PATENT WASHER-SCRUBBER. 


This Washer-Scrubber is self-acting, requires no motive power, is readily 
cleansed, and thoroughly efficient in its action. Water, by once passing through, 
can be made of any desired strength. It completely removes all traces ol 
ammonia, and a large percentage of other impurities. ; 

The Farxirk Licutine Company, Lumtep, have acquired the sole right to 
supply this apparatus. Prices and other particulars may be had on application to 


Mr, WILLIAM THOMSON, Manager, Gas-Works, Falkirk. 
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CONCENTRATED POPULATIONS AND CENTRALIZED GAS 
UPPLY. 


Very few observant OE in and about London can have 
escaped from asking themselves the simple but unanswerable 
question—What is to be the end of it all? When one sees 
the ever-growing suburbs stretching out, in their dull 
uniformity of bricks and mortar, along all the convergent 
lines of railway, the ages of the buildings being mainly 
indicated by their relative sootiness of aspect ; when one 
notices how the green pastures and fertile market gardens 
of one decade are obliterated, before the next has passed, by 
the expanding wilderness of streets, shops, and dwellings— 
how, as the fields become suburbs, the suburbs of the pre- 
vious year become town—he must be a thoughtless man who 
has never wondered whether this extension of the capital is 
ever to experience a check. To a certain extent, the same 
problem is presented by many other large towns in different 
parts of the country; but there is a marked difference 
between these instances of urban extension and the growth of 
the Metropolis. In the Provinces, the cause of an increase 
of population, with all that this implies, is generally trace- 





able to some recognizable accession of activity in one or 
more local industries. When mills or shipyards are working 
overtime with extra hands, and yet cannot deal with all the 
orders on the books, so that new works spring up around the 
older establishments, the natural consequence is a brisk 
demand for living accommodation in the locality. At such 
times cities grow, towns rise, and villages aspire to be 
incorporated with all the glories of a Mayor and Corporation 
and a big mortgage debt. By-and-by the wheel turns once 
more—spindles are idle, shipyards are closed, furnaces blown 
out, mines abandoned, and the sappy growth of a period of 
prosperity is nipped by the frost of adversity. These changes 
go on, now north, now east, now west; but the Capital grows 
without pausing for good times or bad. Residents can point 
out how certain parts of the fringe of contiguous suburbs 
wax and wane in popularity ; but, with this small difference 
in the annual rate of expansion in various directions, 
Greater London gains in immensity year by year at an 
almost alarming rate. Where is it to end ? 

This problem has a bearing upon an infinity of points 
within the practical knowledge of everyone ; but chiefly is it 
interesting to those who are professionally concerned either 
in regulating the making of towns, or with the public organi- 
zations by which towns, when made, are supplied with the 
necessaries of urban existence. Centralization, concentration 
—these are the words that naturally occur when one is asked 
to consider the problems presented by the growth of London. 
It is easy enough to say that the extension of the Metropolis 
is an illustration of the modern tendency to centralization, or 
concentration ; but this is only shifting the same idea into 
other words, and gets no nearer to the explanation of the 
facts than did the philosopher who thought he had succeeded 
in explaining life by calling it the principle of vitality, or 


‘the adaptation of an organism to its environment.’”’ Indeed, 
the last phrase may be applied in the present case; for there 


must be something in the environment of London—that is, 
the British Empire and the world at large—which is in 
correspondence with the phenomenon of an ever-growing 
Metropolis, though what this something is cannot be easily 
defined. Whatever may be the predisposing causes of the 
growth of London, however, it is the consequences of this 
growth that chiefly or more immediately affect practical men. 
Time was when the inordinate increase of one centre of popu- 
lation gave anxiety to statesmen. The problems then studied 
were chiefly those connected with the control of mobs, and 
the preservation of law and order. These things were settled 
long ago; and there is now no reason to suppose that the 
peace of mind of the Executive Government is disturbed by 
any special fear of the expansion of the Capital. The burden 
of anxiety in connection with this matter now falls upon rail- 
way managers, sanitary and water-works engineers, and those 
who are responsible for the supply of gas within the enormous 
area. These servants of the public have to consider, in their 
respective spheres, how the growth of London is to be met, 
not only in respect of the increased demand it makes on its 
own behalf, but also in relation to the effect thereby produced 

on the other portions of the inhabited area. It becomes a 
study of fundamental importance, in face of an unlimited and 
illimitable centralization of population, to decide when con- 
centration of organization reaches its limits, and duplication 
or subdivision should begin. 

Recently this subject was discussed at some length in 
the Builder, with reference to subjects that cannot be dealt 
with here. Generally speaking, the conclusion arrived at by 
our contemporary was that concentration of organization has 
its unmistakable limits in respect of railway and road trans- 
port, docks, water-works, drainage, and indeed every urban 
service, with the sole exception of gas supply. The reasons 
named for this exveption apply, be it observed, almost 
wholly to the actual production of gas, and not in any special 
sense to the division of London between several inde »pendent 
Gas Companies. Taking into consideration the nature of 
the operations of gas making, the deposit of raw material, its 
conversion, and the ultimate ‘distribution of the chief product 
and the residuals, the argument of our contemporary would 
cover the concentration of all the necessary works for the 
supply of gas to London upon one site. While granting that 
the argument is forcible, and that gas manufacture may be 
concentrated in a manner impracticable in most other indus- 
tries, this conclusion is scarcely acceptable without allowing 
certain qualifications which wholly destroy its applicability to 
London. We must not neglect the topographical conditions, 
nor even the sociological considerations involved. If it were 
possible to select a perfectly suitable site near the centre of 
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the district to be supplied, it would be as natural a process to 
locate the gas manufacturing station there, as it is to place 
the heart in the centre of a living organism. When we 
cannot do this, it becomes a question of comparative cheap- 
ness and ease of distribution. Coals and gas alike cost money 
for carriage ; they also both deteriorate in transit ; and thus, 
when regard is also paid to the necessity for finding a market 
for residuals, the question of concentration loses its apparent 
simplicity. The sociological consideration is summed up in 
the proverb which discountenances putting all one’s eggs into 
one basket. The most satisfactory conclusion to be drawn 
from the reflections upon this matter, so far as we have been 
able to deal with it here, is that the power of concentration 
inherent in the operations of gas supply, although not so 
unlimited as to render unification in all respects desirable, is 
such as to enable a gas engineer to regard with exceptional 
equanimity the demands which the centralization of popula- 
tion in this growing Metropolis will make upon him in the 
immediate and even distant future. 


ELECTRIC LIGHTING MEMORANDA. 


Tue third ordinary general meeting of the Pilsen-Joel Elec- 
trie Company has been held, and the proceedings were dismal 
in the extreme. The Chairman could only tell the proprietors 
that the Directors deplored the result of last year’s working. 
There is no business, nor prospect of any. For a year and 
more the Directors have been “holding on,” waiting for 
something better to “turn up.” After all, the Chairman 
now says: ‘‘I do not see at the present moment, with the 


‘* capital we have already expended, the chance of our doing - 


‘business likely to yield dividends to our shareholders.” 
Seeing that the loss on the past year was £11,000, this is a 
cheerful outlook. During the meeting there was a pitiful 
altercation between the Chairman and Mr. Joel, one of the 
sponsors of the concern, whose services have lately been 
dispensed with. He blamed the Directors for attempting to 
carry on business without “ technical assistance ;’’ but was 
informed that the common curse of electric lighting com- 
panies is the superfluity of technical assistance. Ultimately 
the number of Directors was reduced; their remuneration 
abolished ; and the mecting adjourned. 

The Electrical Review, in moralizing upon the fortunes of 
the Pilsen-Joel Company, takes the opportunity for delivering 
a few reflections on the responsibility of directors for the 
disasters that have fallen upon the vast majority of electrical 
supply companies. It is not the first time that the folly of 
placing the control of a technical concern under the manage- 
ment of a ‘‘show” Board of Directors has been lamented. 
Electric lighting companies are not the only joint-stock 
undertakings that have suffered, and that suffer still, from the 
system of management by men who, if they possess respect- 
able names, and own a certain interest in the stock, are 
supposed to be qualified to control any kind of business, from 
life insurance to the wholesale manufacture of firewood. It 
is, of course, the special curse of speculative concerns that 
the names of their directors are the first and frequently the 
last things thought of. Our contemporary complains that 
after directors of this class have attracted sufficient money to 
the undertakings they nominally represent, they can do no 
further good to it, and ought to make way for skilled men, or 
to conduct the business in hand after the counsel of competent 
advisers. In reality, however, inexperienced directors have 
frequently, and in the case of the electric lighting companies 
notoriously, spoiled the prospects of good systems which, in 
the hands of more skilful and businesslike men, might have 
developed into profitable investments. It is easier to see this 
imperfection of the common order of joint-stock trading than 
it is to find a remedy. Of course, if all directors of electric 
lighting schemes had all been able, honest, painstaking, and 
withal notorious, the particular drawback to the development 
of electric lighting ascribable to the opposite condition of 
things would have been removed. It seems to have been 
forgotten, however, that there was once a wealthy Company 
established for the purpose of working the best electrical system 
and machinery that could be found in the open market. The 
Chairman of this Company was a gentleman well known and 
respected in the City of London; and under his supervision 
the best talent was employed to seek out openings for profit- 
able electrical business. After keeping the subscribed capital 
intact for more than a year, against all the blandishments of 
all the patentees in the world, this model Chairman called his 
Company together, told them there was no hope of doing 
good business, and distributed the capital among its rightful 
owners almost undiminished. It would be a pity to see 





model directors, of the type described by the Hlectrical Review, 
occupied with anything so unprofitable as an electric lighting 
company. 


PROVISIONAL ORDERS AND THE BOARD OF TRADE. 


Tue Board of Trade report on their proceedings for the past 
session in respect of Gas and Water Orders is given in another 
column of our present issue. A perusal of this statement 
will help to convince proprietors of gas undertakings of the 
advantages of this method of obtaining statutory powers, 
Established Companies will, as.time goes on, make larger use 
of Orders for all business in regard to which a bitter opposition 
is not to be provided for. Small undertakings find the Board 
of Trade easier to deal with than a Committee of Parlia- 
ment; and it is probable that, in the great majority of 
instances, the Inspectors who hold local inquiries deal more 
carefully and effectively with the merits of cases laid before 
them than do the usual run of members of Private Bill 
Committees. As an example of the free manner in which 
the Board of Trade interpret their duties may be cited the 
paragraph in their report showing how the sliding scale has 
been modified to suit local exigencies. The publication of 
the report comes at an opportune moment, to stir up those 
numerous Limited Companies who have hitherto jogged on 
their way without statutory protection, to reconsider their 
precarious position, and take note of the ease with which it 
can be made secure. Very recently an example came under 
our notice of a Limited Company, that had lived for eighteen 
years upon amicable terms with an old-fashioned Highway 
Board, but experienced a difficulty with the brand-new Local 
Board that has lately taken the place of the latter. The Local 
Board would not allow the Company to lay mains without 
payment of rent, arid the execution of an agreement by the 
Company to remove any or all of their mains at the bidding 
of the Board. This masterful Local Authority deserve the 
thanks of every non-statutory Gas Company in the Kingdom 
for this reminder, at the right time, of the necessity for 
obtaining protection without another year’s delay. Any Gas 
Company that would allow their existence to depend upon 
the forbearance of a Local Board deserve the trouble that 
will surely come upon them sooner or later from this cause, 
It is too late, in many instances, to see about obtaining 
protection when dissensions have actually arisen. He who 
would have the benefit of an umbrella in rainy weather must 
carry it during dry. The Board of Trade are ready to 
provide statutory shelter, on easy terms, to all deserving gas 
and water undertakings; and if this advantage is neglected 
in favourable times, it can only be obtained at vastly increased 
cost, and burdened with objectionable conditions, in the face 
of an aroused opposition. 


SIR F. BRAMWELL IN MONTREAL. 


Sm F. Bramwewx is one of the most popular members of 
the head-quarters staff of the British Association; and he has 
fully maintained his reputation in Montreal, having been 
selected, among a very few others, by the governing body 
of the M‘Gill University, for the distinction of an honorary 
degree. As President of the Mechanical Section, Sir I*. Bram- 
well delivered a very interesting address, the most important 
portions of which, as far as our readers are specially con- 
cerned, are reproduced in another column. Sir F. Bramwell 
shines rather as an expositor of other people’s discoveries 
than as an original investigator; and therefore those who 
would seek in his Montreal address for new or particularly 
suggestive remarks will be disappointed. He affects the 
popular lecturer’s style of dealing with technical subjects, 
and strives to interest his hearers by telling in a pleasant 
manner what they already know, instead of puzzling them by 
talking of something which they do not understand. Gas 
engineers may be soothed by the speaker’s recognition of the 
thoroughness and economy with which they contrive to satisfy 
the public demand for pure gas; but they must not look to 
him for any further enlightenment on the abstruse subject of 
sulphur purification. It is well known that of late years Sir 
F. Bramwell has gone into that branch of engineering of 
which electricity is the pith; but he has said scarcely any- 
thing about electric lighting in the address now under notice. 
Nobody expected him to go in detail into this question. 
When the Institution of Civil Engineers started their new 
winter series of lectures, Sir F. Bramwell was one of the first 
to mount the platform; and he chose an electrical subject. 
It is notorious that his manner of dealing with his theme was 
unworthy of the topic and the occasion. When he leaves 
unfamiliar detail, however, and discourses in a matter-of-fact 
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way upon general principles of engineering development, Sir 
F. Bramwell is a safe guide. He deserves all credit for his 
consistency in opposing the principles embraced by the Presi- 
dent of the Board of Trade in respect of the unlucky Electric 
Lighting Act. When he was examined before the Select 
Committee on the Bill, he told the Committee that the effect 
of Mr. Chamberlain’s excessive care to prevent the growth 
of anew monopoly would be to strangle the young industry. 
He attacked the Board of Trade all along the line ; and if his 
advice had been followed, the Bill would never have passed 
the Committee. We will not now pause to inquire whether 
this would have made any material difference in the subse- 
quent experiences of the electric lighting companies. These 
would at least have been deprived of their present excuse for 
having lost money, credit, and prospects. Sir I’. Bramwell, 
however, has the precious privilege of being able to say with 
reference to the Electric Lighting Act : ‘1 told you so!” and 
everybody knows well the inward satisfaction thus produced. 
While Sir F. Bramwell is beyond the Atlantic, it would be a 
source of great satisfaction to many people if he would pay a 
visit of inspection to the Edison electric lighting station in 
New York, and tell us all about it when he comes home. 
CORPORATION TRADING, 

Accorpine to statements that have appeared in some of the 
newspapers, the Corporation of Manchester are contemplating 
anew departure in the way of business, which has raised a 
chorus of dissent from sections of the community generally 
fundamentally opposed to one another. It is suspected that 
the Corporation intend to open a large hotel, which has been 
built as a portion of those endless street improvements that 
have been going on in the city during so many years past, 
and will never be completed so long as the Improvement 
Committee can get £52,000 a year out of the gas profits. 
There is much confusion among the voices that have been 
raised in condemnation of this hotel proposal, which is only 
what might be expected when teetotallers, licensed victuallers, 
monopolists, and free traders join in unaccustomed concert. 
Whether the Corporation mean to start in the business them- 
selves, or behind a more or less substantial lessee, the issue 
is the same. It is uncertain as yet whether the storm will 
subside, or rise to such violence as to upset the pre- 
conceived arrangements of the Corporation with regard to 
their method of carrying out street improvements. It is, at 
first sight, inconceivable that the Corporation should have 
been led into a position in which they are exposed to such a 
concentrated fire of sentiment and selfishness, whence they 
can scarcely extricate themselves without loss of prestige or 
money, or both. The only explanation of the cause of their 
committing such a blunder—if the public suspicion is not 
wholly baseless—is that the Improvement Committee, having 
relied so long upon their subsidy from the Gas Committee, 
have wandered “ out of touch” with the needs and wishes of 
the ratepayers. If this interpretation of the affair should take 
hold of the practical Lancashire mind, the remedy will be 
swift and easy. It is only to demand that the Improvement 
Committee shall for the future come to the ratepayers openly 
for every penny they spend. When this is the rule, there 
will be no more talk of hotel building and competition with 
licensed trade. 


Water and Sanitary Affairs. 


Or all scientific reports on the character of the water sup- 
plied to the Metropolis, it must be acknowledged that those 
presented by Mr. Crookes, in conjunction with Dr. Odling 
and Dr. C. Meymott Tidy, are the most elaborate and com- 
plete. The report for 1883, the main portions of which appear 
elsewhere, has just been issued, addressed to Sir Francis 
Bolton, the Official Water Examiner for the Metropolis; and 
it forms a valuable record of chemical investigation on this 
important topic. That the work is accomplished at the cost 
of the Water Companies cannot be held to detract from its 
value. The analyses are trustworthy, and speak for them- 
selves. The conclusions founded on the analyses and exami- 
nations may be the subject of controversy; but the data are 
incontrovertible. The Companies are at the cost of the 
investigation, simply because there are no other parties dis- 
posed to bear the charge. As none of the constituted authorities 
care to undertake the matter, it has devolved on the Com- 
panies to step into the gap and give the public the benefit 
of a daily analysis of the water supply, so that ample infor- 
mation of a trustworthy character may be available for the 
use of all concerned. This voluntary method was set on foot 








towards the close of 1880; and in the space of three years 
Mr. Crookes and his colleagues have examined and reported 
on 6524 samples. The actual number last year was 2224. 
With very slight and rare exceptions, all the latter were found 
to be perfectly bright, clear, and well filtered. In this respect 
there has been a progressive improvement during the three 
years. Experiments on the presence of free oxygen are 
carried on at the rate of about 180 samples per month; and 
they serve to demonstrate the self-purifying power of running 
water. This part of the subject is peculiarly important ; 
and some special experiments in reference to it are now 
proceeding, concerning which we are promised particulars in 
the next annual report. The data relative to the presence 
of organic matter show that the proportion in the supply is 
extremely small; besides which there is a gradual yearly 
decrease in the proportion so far as the Thames water is con- 
cerned. In gathering up their conclusions, the three chemists 
make some very trenchant remarks on the reports presented 
to the Registrar-General by Dr. Frankland. To the actual 
analytical results set forth in Dr. Frankland’s reports no 
decided exception is taken, though it is thought ‘‘ unadvisable 
‘‘ that work of such an official character should be conducted 
‘‘in the private laboratory of the reporter's own son and 
‘‘more than thorough-going disciple, rather than, as hereto- 
‘fore, in a public laboratory by independent assistants.” So 
far as there is a difference between the analytical results of 
Dr. Frankland and those of Mr. Crookes and his friends, 
the difference on Dr. Frankland’s side tells against the 
Companies, especially in respect to the Thames waters. 
But the quantities are so small that the discrepancy is of 
no real importance. ‘The quarrel is with the language 
of insinuation and disparagement employed in the official 
reports. ‘‘ Persistently,’’ we are told, ‘‘ scales of comparison 
“not in general use among chemists are resorted to; and 
“statements are made in such language and such a form 
‘‘as to excite prejudice and lead to unwholesomeness being 
‘‘inferred.” The three chemists throw down the gauntlet 
very decidedly on the present occasion. They complain that 
“month after month” the supply from the Thames and the 
Lea “is held up to reprobation, because, being a river water, 
‘‘it has not the characteristics of a spring water." This is 
designated as ‘‘ a popular claptrap comparison of such bare- 
‘*faced worthlessness, that its application to other than 
‘‘ London waters is not ventured on, for fear of exposure.” 
When three chemists of eminence feel it their duty to speak 
of Dr. Frankland’s reports in terms like these, the time seems 
to have arrived when those reports should either be vindicated 
or set aside. The present aspect of the question is little 
better than a scandal. Either Dr. Frankland is unwarrant- 
ably attacked, or he is going beyond his proper function by 
impugning the quality of a wholesome water supply, of which 
he ought to speak in terms of approval. However honest 
Dr. Frankland may be in the expression of his opinions, a 
vital error ought not to be officially endorsed, whether by 
the Registrar-General or a Government Department. 

The legal entanglement which besets the réyime of the Lea 
baffles even the penetrating genius of the Saturday Review. 
That able journal apparently despairs of finding out who is 
responsible for the pollution of the unfortunate river; and can 
only suggest that when Sir William Harcourt again brings 
forward his London Government Bill, he should extend the 
boundary, so as to include sundry towns in the Lea Valley 
which at present lie outside the Metropolitan area. But the 
jumble of authorities connected with the river is not the only 
evil. The law which has to be administered is in one respect 
defective ; and the legal decisions founded upon it are embar- 
rassing. A learned Judge has decided that the Hertford 
Corporation are using the best practical process of purifica- 
tion in the treatment of their sewage; and that so long 
as they do this they are fulfilling their statutory obligations 
in regard to the effluent which they discharge into the river. 
Major Flower has proclaimed this to be a perfect delusion, as 
the chemical treatment is not supplemented by filtration 
through land. However, there is reason to believe that 
there is enough oxygen in the water of the river to make up 
for the lack of chemical purification by the time the stream 
reaches the locality of the East London intake. If this were 
not the case, it is hardly likely that Dr. Frankland would 
speak so favourably of the East London water as we find him 
doing. The declaration of Justice Watkin Williams, that 


‘no real injury, pollution, or nuisance” has been caused by 
the Hertford Corporation to the waters of the Lea, would 
seem to dispose of the whole question. But judges are not 
infallible ; and the opinion thus expressed is contradicted by 
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the Ware Board of Health, as well as by the Sanitary Engi- 
neer of the Lea Conservancy. But the real grievance is 
that which occurs below the intakes, where the Lea is 
rendered pestiferous by the discharge from the sewage 
works or sewers of Tottenham. For sixteen years the Con- 
servators have been trying to get the Tottenham Local 
Board to do their duty. Time is now allowed them until 
next July to carry out certain works for the better purifi- 
cation of the sewage. But all the nicety displayed about 
the effluent seems to be a mere ‘ straining at a gnat,”’ if it be 
true, as asserted, that the Local Board are sending into the 
river every day a hundred million gallons of raw sewage. If 
the Conservators cannot take steps to prevent such mischief 
as this, how can they profess to do anything at all? Of 
course the argument depends on the truth of the assertion ; 


but if the statement be not a true one, how are we to account - 


for the deplorable condition of the Lea below Tottenham ? 
Major Flower himself says that in addition to a large volume 
of badly-treated sewage passing daily from the works into 
the Lea, there is a ‘* frequent discharge of crude sewage into 
‘the dock, which is alongside the sewage works, and which 
‘‘is a seething mass of putrefaction.’”’” Moreover, there is 
the Moselle Brook, which runs through Tottenham, “ receiv- 
‘‘ing pollution from the population through which it passes.”’ 
** This fact,” says Major Flower, ‘is the subject of constant 
‘*complaint on my part.’’ Cannot the Conservancy Board 
enable Major Flower to do something more than “‘ complain ” ? 
The remedy pointed out by this gentleman is the construction 
of a main sewer to intercept the sewage that now enters the 
Lea below the intakes; and he despairs of anything else being 
effective. That the state of things thus portrayed should 
exist in a locality which is virtually part of the Metropolis, is 
outrageous. Should zymotic disease be the result, Mr. Jabez 
Hogg and others would declare it was due to the pollution of 
the water supply ; and no evidence to the contrary would be 
allowed its proper weight. 


Essays, Commentaries, and Rebietvs. 


THE DIVISION OF PROFITS BETWEEN GAS 
PRODUCERS AND CONSUMERS. 

THE last number of the American Gaslight Journal that has come 
to hand contains a very interesting narrative of certain negotia- 
cions that have recently been concluded between the Mayor and 
Common Council of the City of Newark, New Jersey, and the Gas 
Companies supplying the city, with a view to the settlement of 
the conditions of the undertakings and the suppression of com- 
petition for some years to come. Certain statements and documents 
published in the course of the negotiations afford authoritative light 
upon the circumstances of gas companies in the United States; and 
are therefore worthy of notice, because the system in question is 
more or less of a mystery to gas engineers on this side. It is 
known that the process of forming a gas company for the supply of 
any American town is a simple one; and that there is nothing in 
law to prevent any number of gas companies from trying to do 
business in one town, provided they can obtain the sanction of the 
Corporation for the opening of the public roads. British gas com- 
panies have their Acts of Parliament, and Continental gas under- 
takings have their concessions; but there is no evidence that the 
common run of American gas companies find it necessary to 
have any tangible equivalent for these authorizations. Yet it 
is certain that treaties or alliances of some order between 
corporation and gas company do exist in some cities of the 
States; while in others the stress of unrestricted, and even en- 
couraged competition has reduced the gas supply to a most 
lamentable condition. It is this that has furnished an oppor- 
tunity to the water gas and “ Standard Oil” speculators, who have 
been able to occupy several towns by the process of acquiring a 
commanding interest in the half-ruined established companies. 
In such circumstances the advent of water gas must have been a 
blessing to the consumers, simply because it brought uniformity of 
management in the place of blind confusion and rivalry. There is 
no evidence to show that water gas is making headway in the 
States, on its merits. Wherever it has gone in substitution of coal 
gas, the reasons for the change have not been far to seek, being 
almost invariably one of two kinds: There has either been a stock 
operation whereby the power of control has passed into strange 
hands; or the impotency following excessive subdivision has 
allowed the new comer to ride roughshod over the old concerns. 
It may be readily understood that the existing coal gas companies 
(especially when their position has not been of the strongest) have 
for some time past had, in the ever-watchful oil interest, another 
aggravation of the risks and unpleasantnesses of agitation. It has 
therefore been of the first importance for such companies to come 
to terms with the local authorities of the districts in which their 
business lies. It does not need an unusually extensive acquaint- 
ance with the ways of local authorities generally to understand 
that negotiations of this kind are as tedious and difficult in the 
United States as in other parts of the world. 





The example which we have now under notice shows how these 
things are managed in New Jersey. We do not know how many 
gas companies may be now existent in the city of Newark; but 
this is of small moment, as the case of the Newark Gaslight Com. 
pany, represented by their President and Engineer (Mr. Eugene 
Vanderpool), is typical of the others. It should be stated that to 
Mr. Vanderpool, whose name is well known in the international 
fraternity of gas engineers, is ascribed much of the credit for the 
successful issue of the negotiations. The terms of the signed 
agreement are such as will protect the existing Newark Companies 
from outside competition for a term of 74 years, in return for whieh 
there have been certain reductions in the price of gas. It appears 
that in 1877 a ten years’ contract for the exclusive lighting of the 
public lamps was entered into between the Corporation and the 
Gas Companies ; but six years afterwards (in 1883) the Corporation 
began to ask for a reduction of price. ‘The Companies were willing 
to accede to this demand, provided they were guaranteed from 
attacks by outside speculators. An agitation of the subject has 
been going on ever since this period ; but the Companies had the 
power, through their contract, to compel the Corporation to come 
to reasonable terms. It is probable that the very existence of the 
Companies has been preserved by virtue of this contract; for in 
the absence of any such engagement the Corporation could have 
sold their favours to the highest bidder. However this may be, a 
Committee of the Corporation and the Gas Companies have been 
since January last studying the bases of a mutual agreement; and 
as a result the Common Council were asked to conclude a 12} years’ 
contract with the existing Companies, upon the condition that 
coal gas of a certain quality and price should be supplied, the price 
to be determined by arbitration every two years. The Council, 
however, were unwilling that a contract should be made for such a 
long time; but agreed to a 74 years’ contract. 

The news of these negotiations attracted the water gas people, 
who came upon the scene with their usual promises ; but failed to 
secure the needed permission to open the streets. Eventually a 
contract was drawn up between the Corporation and the existing 
Gas Companies, by which the price of gas to private consumers was 
reduced from 10s. 5d. to 7s. 6d. per 1000 cubic feet, with corre- 
sponding reductions for street lighting and public buildings. These 
prices are to rule until July 1, 1888, when they are to be revised 
under the following provision :—‘ The parties to this contract may, 
before that time, agree upon a different rate, which agreement 
shall be in writing, executed by the parties, and annexed to the 
present contract. If no such agreement, changing or fixing the 
prices, is made before the 31st day of July, 1888, then either party 
may give thirty days’ notice to the other that it desires the prices 
to be fixed by arbitration.” The arbitration is directed to proceed 
upon the following elements :— _ ; “ee 

1. The cost per gross ton, delivered in Newark, of bituminous 

coal of the standard quality used for making gas, at the 
date of this contract, and of the arbitration. 

. The rates paid in Newark at the times for the manual labour 
employed in gas-works. 

3. The taxes imposed at the times upon the Gas Company. 

. Inasmuch as the cost of coal, labour, and taxation covers but 
a part of the cost of making and delivering gas, the relation 
these separate elements shall bear to the entire cost to be 
determined by the arbitrators shall be—for coal, 35 per 
cent.; for labour, 15 per cent. ; for taxes, 5 per cent. 

. The prices for gas to be fixed by the arbitrators shall, as near 
as may be, bear the same relation to the prices fixed by this 
contract up to July 1, 1888, as the cost of gas at the time 
of arbitration, determined upon the above basis, shall bear 
to the present cost of gas on the same basis. ; 

The provisions for stopping the opening for any competition are 
peculiar. It is not stated in so many words that no new gas 
company shall be allowed to open the streets; but that such pro- 
ceeding on the part of a new company will only be permitted on 
condition that the new comers “ shall lay pipes in all the streets of 
Newark in which gas-pipes are then laid, of equal size, length, and 
capacity with those so laid, before they will be allowed to distribute 
gas.” Moreover, if the City shall admit any new competitors, 
even on these onerous terms, ‘‘ the City shall reimburse and pay to 
the Gas Company the difference between the amount it is entitled 
to receive from the City under this present contract and the 
amount it would have received from the City under the existing 
contract, had that continued in force up to the time fixed in it for 
the termination thereof.’ The effect of these conditions would 
be to lay upon any new company the burden of spending about 
£110,000 on mains, and paying a fine of £24,000 to the old Com 
panies, before they could sell a cubic foot of gas. It seems to bes 
roundabout way of obtaining the necessary guarantee of perman- 
ence ; but the effect will probably be satisfactory. 

We have cited the foregoing particulars for the purpose of 
drawing attention to the nature of the arrangements by which the 
prices of gas are to be revised. British gas companies are 80 
generally accustomed to the automatic action of the sliding scale, that 
it is well to take account of the alternatives that find favour with 
differently situated gas manufacturers. It will be noticed that in this 
latest example, as in the older Continental system, all recognition 0 
the Company’s profits is carefully avoided. We should be loth to 
prophesy that the Newark revision clauses will be found altogether 
unworkable; but it is easy to see that the machinery provided 
may develop a great deal of friction. Particular attention should 
be directed to the fourth clause, in which the constants for 55 pe 
cent. of the cost of gas making are laid down. The clause is not 
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so clear as might have been wished, especially taking into con- 
sideration the succeeding clause; at least, it looks as though the 
arbitrators might have a serious difficulty in interpreting the 
words of the provision as between conflicting claims. The effect 
of the clauses is probably intended to be as follows:—Taking the 
prices named in the contract as a standard, any increase or 
decrease in the cost of production shall be followed by a corre- 
sponding rise or reduction in the price of gas. There are two 
aspects of this proposition ; and unless it is to be assumed that the 
Gas Companies are so well satisfied with the rate of profit to be 
carned under the present conditions as to relinquish all hope of 
obtaining more, the views of the two parties will not always be 
identical. It is stated that, as a first step under the new treaty, 
the Newark Gaslight Company are extending their plant, in order 
to supply the increased demand to be expected as a consequence 
of the reduction in the price of gas. If their expectations are 
realized, jthere will soon be a lightening of the burden of the 
hitherto unproductive or imperfectly employed capital, besides a 
proportionate diminution in the standing charges upon revenue, 
which need not here be detailed. Is the benefit of this improve- 
ment to be given up wholly to the public in any future revision ; 
or will the terms of the present contract allow the Company to 
take a fair share of additional profit? This is a question that 
remains unanswered from a perusal of the revision clauses and 
the commentary thereon as given in the American Gaslight 
Journal ; but it is evident that unless the claims of the Company 
as well as of the consumers are reconciled in some way, the recent 
settlement will prove to have been no settlement at all. 

It is, in fact, the “‘ unearned increment ” that must be provided 
for in any really lasting arrangement for combining the interests of 
manufacturers and consumers of gas. It is the special advantage 
of the British sliding scale that in this way the increment is divided 
between the two parties, or partners. There is nothing magical 
about the sliding scale; we do not make a fetich of it, as our foreign 
critics are apt to allege. All that can be said of it is that it is 
automatic, in the sense that it perpetually incites to a revision of 
prices without the clumsy, dilatory action of a special revision 
investigation. All other devices for regulating the price of gas, by 
reference to new inventions or improvements in manufacture (as in 
the French system), or with regard to proportionate bases of net 
cost (as in this Newark example), are liable to stick fast, or to fail 
by incompleteness of definition. They necessarily have regard to 
material things, and cannot fully embrace such intangibilities as 
good management, more perfect use of plant, and, in short, all the 
other elements of increased prosperity which come from without, 
and are only to be defined by the phrase already employed. There 
is no need to adduce proof that, as a community grows in numbers 
and wealth, the organization which supplies it with such a necessary 
of life as gas grows more prosperous, and this without any definable 
reason whereby anyone could say, ‘‘ Here, or there, is the source fo 
this prosperity.” What we are now concerned with is the ques- 
tion of the distribution of this additional benefit. It does not 
rightly belong altogether to either producer or consumer; conse- 
quently it ought to be shared. In England it is divided by the 
empiric formula: ‘‘ One-quarter per cent. of dividend for a penny, 
more or less.’’ This division is not logical, nor equable in its 
application to different undertakings. Indeed, it differs so much 
in its incidence upon various classes and quantities of stock, that if 
it is to be considered fair in one instance, it must be deemed unfair 
in others. Still, it works reasonably well on the whole; and, 
among a people much given to compromise, this is held to be suffi- 
cient justification for the system. In Paris the increment is 
divided between the Gas Company and the Municipality —an 
arrangement that does not satisfy anybody, not even the latter, 
who receive the money. According to this Newark scheme, there 
is no increment expected or provided for. If it should come, there- 
fore, what will they do with it ? 

It is not for us to decide upon an absolutely correct and accept- 
able course in such a case as that of the New Jersey town; the 
majority of the controlling circumstances being necessarily un- 
known. Still, the failure of all revision schemes wherever tried 
would lead us to prefer a simple modus vivendi upon something 
like the following bases :—In the first place, let there be an under- 
standing between the two parties. The consumers want reasonably 
cheap gas; the producers want a reasonable return for their 
money. These conditions must be balanced, so that the price 
fixed upon will, in the ordinary course of business, return the 
required profit. Then let all future increase or deficiency be divided 
equally between the parties, in the form of a reduction of price 
and additional dividend, or the contrary. Surely, this is a simpler 
arrangement than any other method of revision that could be 
devised. If it is objected that the amicable conclusion and working 
of such a treaty would require more public spirit and common sense 
than usually inspires dealings between gas companies and corpora- 
tions, it may be asked what, in an equal absence of these qualities, 
1s to be expected of the most elaborate scheme of arbitration that 
the ingenuity of lawyers and engineers could invent. It would be 
interesting to watch the working of a partnership such as we have 
here indicated. It is nothing more than the English scheme, with 
a little more liberality to the Companies; which is fully deserved, 
especially when the guarantee of an Act of Parliament is not 
involved. It is really the Paris system, with the consumers sub- 
stituted for a grasping, turbulent, and disingenuous public body. 
There would be little fear of competition in the case of any gas 
company working, with or without a formal concession or treaty 
or a term of years, in honest partnership with the public. 





GAS AND WATER COMPANIES IN THE MONEY MARKET. 


Tue slight weakness in Gaslight ‘“‘ A,’’ manifested in the previous 
week, has not continued; and though some business was done 
in it at low figures in the earlier part of last week, the stock has now 
a firmer look. The debenture and preferential stocks of the same 
Company are in high favour, and made further advances. The 
most noticeable rise is that of 3 in the “‘H "7 per cent. maximum. 
This is always a favourite stock, there being plenty of it to deal 
in; but why it should run up till it stands, as it does now, to 
return } per cent. less for money than one of the preferentials 
returns, is unintelligible. It would seem as if the true rank of 
the “maximum” stocks was not generally understood, and as 
if they were believed to be a preference stock of some sort; 
whereas the fact is that they are not only deferred after the “C,” 
“Dp,” “EB,” “FP,” “G,” and “J” preferences, but rank only 
equally with the ordinary “‘ A” stock to the extent of their respec- 
tive limited maxima—viz., 4 per cent. for the ‘‘ B,” and 7 per cent. 
for the “‘H.’’ When this is borne in mind, the extreme disproportion 
between the present prices of the ‘‘A” and the “H” is appa- 
rent. But if the latter is too high, the former is too low. Indeed, 
all the ordinary stocks of the Metropolitan Companies seem too low, 
having regard to the excellence of the security and the much 
greater prices which are being given for high-class investments in 
other markets. Even without going outside the Gas Market, if the 
Metropolitan Companies be compared with the rest—Suburban, 
Provincial, Continental, or Oriental—they seem underpriced. 

The Water Companies have had a very buoyant week. The 
improvement, which we noted in our last as setting in, has been 
well maintained, and has beneficially affected every one of the 
Companies, ranging in degree from 7 per cent. in Grand Junction 
to 1 in Chelsea and Lambeth. Prices generally are better than 
they have been since May. 

The markets closed at the end of the week as follows :— 
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Tue next dividends of the Commercial Gas Company will be at the rate 
of 13} per cent. per annum on the old stock, and 10} per cent. on the new. 

Tue Bolton Borough Coroner on Monday last week held an inquest on 
the body of a man run over and killed in Farnworth, on a night said to 
have been “as dark as a dungeon,” when no lamps were lighted. The 
Coroner severely condemned the false economy of local boards in the 
matter of lighting ; and saidjthat if another,such accident occurred the best 
way would be to commit the officials for manslaughter. ? 

At the last meeting of the General Purposes Committee of the Middles- 
brough Corporation, it was agreed to accept an invitation received 
from the Town Clerk of Stockton to a conference on the subject of pro- 
moting a Bill in Parliament next session to authorize an increase in the 

rice of the water supplied to certain of the manufacturers in the district. 
hese “ favoured-rate consumers,” as they are called, have their water 
charged at only 3d. per 1000 gallons. 

Tue Ramsgate Town Council last Tuesday resolved to take the pre- 
liminary steps towards consolidating the debt of the borough, which 
amounts on account of the gas and water works to £206,000, and on the 
various town works to £98,000. It was stated that a saving of about 
£3000 would be effected in the annual charge for principal and interest if 
“Corporation Stock” bearing dividends at the rate of 3} per cent. were 
issued. A deputation was appointed to wait upon the Local Government 
Board on the subject. P 

In America a system of automatic beacon lights has been adopted. 
Each beacon is furnished with a reservoir of sheet iron, containing gas 
under a pressure of fifteen atmospheres. The quantity is sufficient to light 
the beacon for three months; and fresh —— are periodically delivered 
by a vessel which conveys the gas from the og Clock-work in the 
beacon, turns on, and lights the gas at the hour fixed for this purpose ;* 
and the experience of several months has served to test this plan, and it 
has so far proved successful. Attendants live on the shore near the 
beacons, and see if they are working properly. 
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Tue Wotr Sarety Lamp. 


A new safety lamp for coal mines and other places where the 
atmosphere is liable to be rendered explosive by escapes of inflam- 
mable gas has been invented by Herr Wolf, of Zwickau, Saxony. 
This lamp is in many respects held to be an improvement on the 
Mueseler, or Belgian lamp, which is so highly esteemed in England 
and abroad. Unlike all others of its class, the Wolf lamp burns 
benzene, which is cheaper than vegetable oil, gives a brighter and 
more uniform flame, and does not deposit soot. As a consequence 
of this, a much finer wire gauze can be used, with greatly increased 
safety; and the wick, being of mineral wool, does not require 
cleaning or picking during a miner’s shift. The lamp is fastened 
by a lock, which can only be opened by a magnet; and as it is not 
necessary to open the lamp to relight it when it has become acci- 
dentally extinguished, a further serious risk attending ordinary 
lamps is removed. The body of the lamp, which contains the 
benzene, is packed with mineral wool to prevent spilling. The 
flame may be raised or lowered to a limited and safe extent by 
means of a screw collar. The arrangement for lighting consists of 
a tape carrying at intervals small percussion wafers. A button 
operates both the upward feed of the tape (which brings a fresh 
percussion wafer to the point of ignition), and also the tripping of 
the lever which explodes the cap. The Wolf lamp is said to burn 
in bad air long after others would go out; but, of course, there is a 
point at which it is extinguished by the preponderance of inflam- 
mable gas. 





Tue PENETRABILITY OF FoG py Exectric Lamps. 


An article upon electric arc lamps for lighthouses has recently 
appeared in the Revue Industrielle, in which mention is made of 
the relative penetrating powers of these lamps and of gas and oil 
burners. It is stated that the early electric lamps employed for 
this purpose were deceptive, as their light appeared to be absorbed 
by fog, and seemed to carry less power through mists than that 
of oil or gas. It is declared that newer tests, executed with more 
care, have proved the inexactitude of these early observations. 
Recent investigations by M. Allard upon the composition of the 
spectrum of the electric are give the explanation of these facts. It 
is known that, among the different coloured rays, the red and 
yellow more easily penetrate through fog; while the blue, indigo, 
and violet are almost completely absorbed. As the electric arc 
light gives a spectrum in which the refrangible rays predominate, 
it has been believed that it would consequently be unsuitable for 
lighthouses. According to M. Allard, however, the presence of 
these rays capable of absorption, to which the electric are owes so 
much of its whiteness and brilliancy, is the cause of a corresponding 
augmentation of intensity in the red rays which penetrate fog (!). 
Thus the light of oil and gas is only 1 per cent. better, in respect of 
penetrative power, than the voltaic arc ; and therefore it is made to 
appear that all the lights are of nearly equal value. If this is so, 
it is strange that the early observers of electric lights in fog and 
mist were so egregiously deceived. 


Tue Sorrentna oF Wuirte Cast Iron. 

Some further details have been published concerning the process 
of decarburizing cast iron described by M. Forquignon to the 
Académie des Sciences, and mentioned in a recent *‘ Note.’ The 
cast iron to be so treated is protected by a casing of platinum, and 
is kept from contact with the walls of the furnace. This apparatus 
is dried by repeatedly exhausting the air from it, and passing in 
every time a quantity of pure hydrogen at 200°C., which circulates 
very slowly through a long column of anhydrous phosphoric acid, 
continually cooled. The heating to redness is not commenced 
until all the arrangement has been thus kept at 200° C. for at least 
twelve hours, without variation, under the best vacuum procurable 
by the mercury pump. The object of this step is to drive off the 
occluded gases. After this the cast iron, heated during many days 
at from 900° to 1000° C., does not show fusion or softening, though 
it becomes easily malleable. Its surface is covered with a greyish 
efflorescence, which leaves a mark upon paper or biscuit porcelain. 
Its fracture is sometimes uniformly black, and sometimes dotted 
with black spots regularly distributed throughout the metallic 
substance. These black points are amorphous graphite. It is 
suggested by M. Forquignon that this partial decomposition of the 
cast iron (the inverse of the cementation of soft iron) depends upon 
a tendency to equilibrium between carbon, iron, and carburet of 
iron ; the relative proportion of each being a function of the tem- 

erature. Experimentally, the alteration here shown to be caused 
in a solid body by the movement of another solid body embedded 
in it, without sensible tension of vapour during the time of experi- 
ment, is a phenomenon very rare, if not unique. 


Tue INDUSTRIAL PRODUCTION OF OXYGEN AND NITROGEN. 


In a recent number of La Nature are illustrated and explained 
the processes carried on in the factory of MM. Brin Fréres, at 
Passy, for the industrial recovery of oxygen and nitrogen from 
atmospheric air. The principle adopted by this firm is the employ- 
ment of caustic barytes, which has long been known to have a 
peculiar faculty for absorbing oxygen from air. Previous investi- 
gators, however, found that barytes became inert after eight or ten 
operations; whereas MM. Brin claim that they have discovered a 
form of the product which not only retains its absorbent power for 


days’ use. Thus it is stated that a kilogramme of caustic barytes 
will absorb, the first time of using, 25 litres of oxygen. The rate 
of production increases day by day; and after eight days’ con. 
tinuous working the same material will yield 68 litres of oxygen, 
In the regular course of work, a kilogramme of material yields 
50 litres of oxygen at every operation. The caustic barytes 
is deposited in iron retoris, 2°8 métres long and 16 centimiétres 
diameter inside. Two pumps are placed in communication with 
the retorts, one of which forces air into the retorts, where, in con. 
tact with the caustic barytes, it gives up its oxygen. This igs 
called the peroxidizing process. The other pump sets up a vacuum 
in the retorts, and draws off the oxygen which is combined with 
the barytes. This is called the deoxidizing process. The air, 
before passing into the retorts, is deprived of its carbonic acid by 
passing through lime and caustic soda. The peroxidizing process 
takes place at between 500° and 600° C.; but deoxidation occurs 
only at 800°C. It is, therefore, necessary to regulate these different 
temperatures absolutely and automatically. Forthis purpose the fur- 
nace is provided with a pyrometer bar, connected at its outer end 
with a lever which acts upon the damper of the carbonic oxide gas 
flue, whereby the fuel is brought to the furnace. By the dilatation of 
the pyrometer bar the gas is shut off, and the temperature of the 
furnace falls, only to be recovered when the bar contracts under 
the influence of cold. In this way a regularity of working has 
been attained which guarantees the duration of the material, and 
enables the operation to be carried on without any surveillance, 
Oxygen obtained by this process is perfectly pure, and consequently 
inodorous and insipid. The complementary gas, nitrogen, pro- 
duced at the same time has not as yet found any direct application. 
In MM. Brin’s factory it is caused to combine with nascent 
hydrogen, and thus to form ammonia, by passing the nitrogen, 
accompanied with aqueous vapour, through hot retorts filled with 
a mixture of carbon and caustic barytes. As the water decom- 
poses, its oxygen is seized upon by the caustic barytes ; while the 
remaining hydrogen combines with the nitrogen, and is collected 
in suitable saturators. 


Cechnical Record. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

In the course of his address, as President of the Mechanical 
Section, at the meeting of the above Association, Sir F. Bramwe. 
made the following remarks in regard to the qualifications and 
work of modern civil engineers, more particularly those who are 
engaged in the special branches of engineering with which the 
JOURNAL is identified :— 

The accomplished engineer of the present day must be one well 
grounded in thermal science, in electrical science, and (for some 
branches of the profession) in the sciences relating to the produc- 
tion of light, in optical science, and in acoustics; while, in other 
branches, meteorological science, photometrical science, and tidal 
laws are all important. Without a knowledge of thermal laws, the 
engineer engaged in the construction of heat motors (whether they 
be the steam-engine, the gas-engine, or the hot-air engine, or 
engines depending upon the expansion and contraction, under 
changes of temperature, of fluids or solids) will find himself groping 
in the dark. He will not even understand the value of his own 
experiments; and therefore will be unable to deduce laws from 
them. Thus, if he make any progress at all, it will not guide him 
with certainty to further development; and it may be that he will 
waste time and money in the endeavour to obtain results which a 
knowledge of thermal science would have shown him were impos- 
sible. Furnished, however, with this knowledge, the engineer 
starting with the mechanical equivalent of heat, knowing the 
utmost that is to be attained, and starting with the knowledge of 
the calorific effect of different fuels, is enabled to compare the 
results he obtains with the maximum, and to ascertain how far 
the one falls short of the other. He sees, even at the present 
day, that the difference is deplorably large. But he further sees, in 
the case of the steam-engine, that which the pure scientist would 
not so readily appreciate; and it is, how a great part of this loss 
is due to the inability of materials to resist temperature and 
pressure beyond certain comparatively low limits. He can thus 
perceive that unless some hitherto wholly unsuspected, and appa- 
rently impossible improvement in these respects should be made, 
practically speaking, the maximum of useful effect must be far 
below that which pure science would say was possible. Never- 
theless, he knows that within the practical limits great improve- 
ments can be made; he can draw up a “debtor and creditor 
account,” as Dr. Russell and myself have done, and as has 
been done by Mr. William Anderson, in the admirable lectures 
he gave at the Institution of Civil Engineers, in December last, 
on ‘‘The Generation of Steam and the Thermo-Dynamic Problems 
Involved.”* Furnished with such an account, the engineer 1s 
able to say, in the language of commerce, ‘‘I am debtor to the 
fuel for so many heat-units. How, on the credit side of my 
account, do I discharge this debt? Usefully I have done so much 
work—converted so much heat into energy. Uselessly I have 
raised the air needed for combustion from the temperature of the 
atmosphere to that of the gases escaping by the chimney.” And 
he sets himself to consider whether some portion of the heat may 














a number of operations, but even increases in activity with many 





* See JournaL, Vol. XLII., p. 1079, 
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not be abstracted from these gases, and be transmitted to the 
incoming air. As was first pointed out by Mr. Anderson, he will 
have to say, ‘‘ A portion of the heat has been converted into energy 
in displacing the atmosphere ;’’ and this, so far as the gaseous 

roducts of the coal are concerned, must, I fear, be put up with. 
He will say, ‘‘ I have allowed more air than was needed for com- 
bustion to pass through the fuel, and I did it to prevent another 
source Of loss—the waste which occurs when the combustion is 
imperfect ;’’ and he will begin to direct his attention to the use of 
gaseous or of liquid fuel, or of solid fuel reduced to fine dust (as 
by Crampton’s process), as in these conditions the supply may be 
made continuous and uniform, and the introduction of air may be 
easily regulated with the greatest nicety. He will say, “I am 
obliged to put among my credits loss of heat by convection and 
radiation, loss by carrying over particles of water with the steam, 
loss by condensation within the cylinder, loss by strangulation in 
valves and passages, loss by excessive friction or by leakage; ” 
and he will as steadily apply himself to the extinction or the 
diminution of all such causes of loss as a prudent Chancellor of 
the Exchequer would watch and cut down every unproductive and 
unnecessary expenditure. It is due to the guidance of such con- 
siderations as these that the scientific engineer has been enabled to 
bring down the consumption of fuel in the steam-engine—even in 
marine engines such as those which propelled the ship that brought 
us here—to less than one-half of that which it was but a few years 
back. I anticipate from the application of thermal science to 
practical engineering that great results are before us in those heat 
motors, such as the gas-engine, where the heat is developed in the 
engine itself. 

With respect to the application by the engineer of electrical 
science, it is within the present generation that electricity has passed 
from the state of a somewhat neglected scientific abstraction into 
practical use. Thanks to-the application of Faraday’s great dis- 
covery of induced electricity, there has been, during the last 
quarter of a century, the progressive development of the dynamo 
machine, whereby the energy of ordinary motors, such as steam- 
engines, is converted into electrical energy, competent to deposit 
metals, to fuse them, to light not only isolated buildings, but 
extensive areas of towns and cities, and to transmit power to a 
distance, whether for manufacturing purposes or for the railway 
or tramcar; and thus the miracle is performed of converting a 
waterfall into a source of light, as at Sir William Armstrong’s 
house, or into the origin of power for a railway, as at the Giant’s 
Causeway. To the application of electrical science is due the self- 
exciting of the dynamos and the construction of secondary batteries, 
enabling a development of electricity to be continued for many 
hours. In the United Kingdom general electric lighting—that is, 
the lighting of large sections of a town from a central station— 
has been stopped by the most unwise, because most unjust, con- 
ditions imposed by the Electric Lighting Act of 1882. 

To pass to another important branch of enginesring—water 
supply. The engineer dealing with a district to be fed from the 
surface will find himself very deficient if he have not the power of 
applying the science of meteorology to the work he has in hand. 
He must know, not the average rainfall (for that is of but 
little use to him), but the maximum and—most important of all— 
the minimum rainfall over a consecutive period of years. The maxi- 
mum, so that he may provide sufficient channels and bye-washes for 
floods; and the minimum, so as to provide sufficient storeage. He 
must know what are the losses by evaporation, what are the chances 
of rust interfering with his filters and with his distributive plant. 
The chemist and the microscopist have their sciences applied, to 
ascertain the purity of the intended source; and, as in the case of 
Clark’s beautiful process, by the application of chemistry, water 
owing its hardness to that common cause, carbonate of lime, is 
rendered as soft as the water from the mountain lake. 

‘Taking that other branch of engineering commonly coupled 
with water—viz., the supply of gas—the engineer is helpless 
without the application of chemistry. From the examination of 
the coal to be used, to the testing of the gas to be supplied, there 
18 not one stage where chemical science is not necessary. The 
consumer requires gas which shall be as nearly as possible a pure 
hydrocarbon of high illuminating power; and it might well have 
been that a person to whom was delivered the crude gas as it 
issued from the retort would have said, ‘* Certain things may be 
Separated out more or less, but to practise on a wholesale scale the 
delicate operations which will be needed to cleanse the illuminating 
gas from its multifarious accompanying impurities is a hopeless 
undertaking, and must be so if for no other reason than this 
—the excessive cost that would be entailed.” But what are the 
facts? Although I, for one, do not like to sit in a room where gas 
is burnt, unless special provision is made for taking away the pro- 
ducts of combustion, the engineer of the present day, thanks to 
the application of chemical science, delivers gas to the consumer 
in a state of comparative purity (although it may have been made 
from impure coal), which but a few years ago would have been 
deemed impossible. So far is this improvement from being 
attended with extra cost, that the residual products now not 
uncommonly all but pay the entire cost of the coal, and in some 
rare instances even leave a slight profit to go towards the charge 
for labour. 

I have already spoken of the engineer supplying towns by water 
collected from the surface. Even he, however, must have a know- 
ledge of geology, for without it he will not know what places are 
apt for the huge reservoirs he construets, nor where he can in safety 
make his enormous embankments. In this continent of vast lakes, 
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one feels it must excite a sensation of the ridiculous when a Welsh 
“lake” is spoken of; but I must ask you to believe you are in 
Lilliput, and to imagine that the “ Bala Pond,” of 1100 acres in 
extent, is really ‘‘ Bala Lake,” as it is called. Within a few miles 
of that, our friends at the other end of the Atlantic steam ferry— 
the inhabitants of Liverpool—are now constructing, under the 
engineering advice of Mr. T. Hawksley, water-works which will 
involve the formation—I believe one may safely say the re-formation 
—of a lake, of practically the same area as that of Bala, some 80 
feet in depth, and containing between the overflow and the point of 
lowest discharge nearly 12,000 million gallons. This lake will be 
made by the throwing, from side to side of the valley, of a solid 
stone bank, 100 feet above the ground, 140 feet above the deepest 
part of the foundations, and 113 feet thick at its widest part. 
Contrasted with Lake Superior, this new lake will be small—a 
thing demanding a miscroscope even ; but the bursting of the wall 
would liberate a body of water sufficient to carry death and ruin 
throughout a considerable district. It is, therefore, in the highest 
degree important that, whether he be constructing a solid stone wall, 
or the more common earthen embankment with a puddle trench, the 
engineer should so apply geological science so as to ensure the safety 
of his work. But in those cases where the water-works engineer has 
to derive the supply from underground sources, the application of this 
science is still more necessary. He must know whether he is 
likely to find a water-bearing stratification at all, and, if so, where 
it receives the rain from heaven, and the extent of the area which 
receives it; in what direction the water travels through it; what 
is the varying height of water in the different parts of the stratifi- 
cation giving the ‘‘ head” to produce that travel; how far this 
height is likely to be affected by the pumping of the desired quan- 
tity ; whether, if near the overflow into the sea, the pumping is 
likely to reverse the direction of the current, and to bring back 
brackish water ; and whether the rocks are of such a character as 
to be liable to yield a water impregnated with iron or with lime, 
and whether these water-bearing rocks are accessible from the sur- 
face without the execution of costly and laborious work in passing 
through overlying stratifications of an unfit, or it may be even of 
a dangerous character. With regard to that most important part 
of the work of Section D (Biology) which relates to “ germs ” and 
their influence upon health, the engineer deals with it thus far: He 
bears in mind that the water supply must be pure, and that the 
building must be ventilated, and that excreta must be removed 
without causing contamination. Thus the water-works enginecr, 
the warming and ventilating engineer, and the sewage engineer 
can (and do) all of them profit by the labours of this section. 

In closing his address, Sir F. Bramwell paid a fitting tribute to 
the memory of Sir W. Siemens; remarking that few more gifted 
men had ever lived, and that with all his ability and talent he 
combined a simplicity, a modesty, and an affectionate disposition 
that endeared him to all. 


THE EXTRACTION OF BENZENE FROM COAL GAS. 
By Grorce E. Davis. 
[A Paper read before the Manchester Section of the Society of Chemical 
Industry, and reprinted from their Journal for Aug. 29, 1854. 

In my paper read before the members of the Birmingham Sec- 
tion, “‘ On the Distillation of Coal and Extraction of Benzene from 
the Gas,” * I endeavoured to give a short history of the processes 
so far as I was able. After the appearance of this paper in our 
valuable Journal, my attention was called to the fact that I had 
not made any reference to the late Mr. Cusiter’s researches. I had 
already mentioned that in February, 1869, Caro obtained a patent 
for absorbing benzol by means of heavy oils; but it now appears 
that Mr. Cusiter made some very interesting experiments in this 
direction as early as 1868. It is not certain, however, that they 
were made public until the results were read before the West of 
Scotland Association of Gas Managers by his brother-in-law, Mr. 
W. Young, of Paisley, in 1874.4 Mr. Tervet, whose name is well 
known to you as the reader of a very interesting paper on “‘ The 
Production of Ammonia from Coke,”} has furnished me with this 
paper, and some extracts from it may be interesting to you, especially 
as so much has been said lately on the subject of the temperature 
of carbonization., 

It appears that in the winter of 1868 Mr. Cusiter was experi- 
menting with glycerine as a substitute for water in gas-meters. 
Finding this fluid unsuitable for his purpose, he tried mineral oils; 
and, to his surprise, when the meter was charged with a mineral 
oil of *840 sp. gr., a 28-candle cannel gas was reduced to 14 candles 
luminosity. When the same gas was passed through paraffin 
spirit of 768 sp. gr. at a temperature of 50° Fahr., the loss of 
illuminating power was 5 per cent.; when the temperature was 
raised to 60° Fahr., the result was nil; whilst when a temperature 
of 70° Fahr. was employed, the illuminating power of the gas was 
actually increased some 7 per cent. By passing the same gas 
through either of the heavy oils, the loss of light was 65 per cent. ; 
whilst by agitating the oil and gas together “ the light-giving con- 
stituents were almost entirely removed.” I mention these facts to 
show that Mr. Cusiter must have worked very assiduously at this 
subject; and his conclusions will, no doubt, be accepted as correct 
by those who have worked in this direction in later years. It is 
stated that gas made from coal at a low temperature, similar to 
that used for making paraffin oil, gave a distillate of 34 per cent. 
of permanent gas and 66 per cent. of liquid hydrocarbons, very 





* See JournaL, Vol. XLIIL., p. 143. 


+ Ibid., Vol. XXTV., p. 571. t Ibid., Vol. XLIIL., p. 20. 
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similar in composition to light paraffin or petroleum spirit, having 
a specific gravity of ‘706, and distilling 10 per cent. at 128° Fahr., 
50 per cent. at 176° Fahr., and 82 per cent. at 212° Fahr. On the 
other hand, gas made from the same coal at a high temperature 
gave a distillate, having a specific gravity of °852 (very much 
resembling the most volatile portions of the distillate from ordinary 
coal tar), and consisting principally of benzenes, together with a 
number of other volatile hydrocarbons. It is most probable that, 
in actual practice, one series is never obtained in absolute purity. 
In distilling at high temperatures the aromatic series is slightly 
contaminated with paraffins, olefines, and other hydrocarbons, 
which should be separated; while in distilling at low temperatures 
there are always some of the aromatic series intermingled with 
the paraffins and olefines. 

I recently noticed that a patent had been taken out for the pro- 
duction of benzene by passing the vapour of petroleum through 
red-hot tubes. I have made a great many experiments on this 
subject, and am able to say that producers of benzene need not 
fear any rival in this direction. I have, however, obtained results 
interesting in another way, and may perhaps read a paper on the 
subject before this Section next session. 

Before concluding, I wish to say a few words relative to some 
remarks printed in a paper read by Mr. Watson Smith before the 
Liverpool Section. He there says: ‘‘ Benzol may be recovered 
from coal gases by means of refrigeration, pressure, and the use 
of some chemical reagents.””* Now, M. Meunier, whose words 
are quoted, does not give the results of any of his own experiments ; 
and Mr. Watson Smith’s remarks are scarcely a correct representa- 
tion of the result of the German chemists, to whom M. Meunier 
alludes (evidently Caro’s patent of Feb. 19, 1869). It would seem, 
from the remarks made at Liverpool, that refrigeration was com- 
bined with the use of pressure and chemical reagents. It was, 
therefcre, important to ascertain the exact words used by M. 
Meunier in Cosmos (Oct. 30, 1869), as I was not aware that anyone 
had combined the operation of refrigeration with that of absorption 
for the purpose of extracting benzene from coal gas. On referring 
to the original, I find M. Meunier is very definite on the subject. 
He writes :—** La benzine employée actuellement dans le commerce 
a sa source principale dans le goudron obtenu par la distillation de 
la houille. Cependant, cette substance peut encore étre obtenue par 
le refroidissement, ou la compression du gaz, ou bien par l’action 
de différents réactifs, l’acide azotique, l’acide sulfurique, le chlore, 
le brome, sur le gaz d’éclairage; et au rapport du Journal de 
l' Eclairage au Gaz plusieurs chimistes allemands qui se sont pré- 
occupés des moyens d’extraire la benzine entrainée par le gaz sont 
arrivés 4 un procédé d’une remarquable simplicité. Il résulte de 
leurs recherches que pour ne point modifier les propriétés chimiques 
des corps cherchés (la benzine et ses homologues), on doit de pré- 
férence mettre en jeu des matiéres qui peuvent dissoudre ces corps. 
Dans ce but ils adoptent toutes les huiles de goudron, notamment 
les huiles qui bouillent 4 une température plus élevée que le degré 
d@ébullition de la benzine. Le pétrole, les schistes, les huiles 
grasses, une foule de substances semblables, conviennent parfaite- 
ment. On met le gaz de houille en contact trés-intime avec les 
dissolvants que nous venons de citer; la séparation se fait ensuite 
par distillations fractionnées. La séparation terminée, on peut 
reprendre le produit et l’employer de nouveau pour dissoudre la 
benzine.” t 

Such was a summary of what was known then; and by the light 
of recent experience we may be able to criticize the statements. It 
is very evident that Meunier’s idea was that ‘‘ benzine” might be 
obtained from lighting gas by cooling. Well, I have tried cooling; 
and my results have been very unsatisfactory. The ordinary 
Manchester gas may be cooled down many degrees below zero 
without depositing anything appreciable. 

Compression yields slightly better results, for by compressing an 
18-candle gas to 200 lbs. on the square inch, I have been able to 
get, from 1000 cubic feet of the gas, about 6 oz. of a liquid, consisting 
mainly of benzene. With regard to the process of dissolving out 
the “ benzine”’ with heavy oils, I am afraid M. Meunier was but 
imperfectly acquainted with the process when he speaks about 
regaining the “ benzine” by fractional distillation. Such a process 
could not possibly yield all the benzene dissolved ; and no mention 
is made of the details which ensure a good yield, and so make such 
& process a commercial success. 

I am happy to be able to inform the Section that the process 
for the extraction of benzenes from coal gas, and of utilizing the 
remaining bye-products described by me before the Birmingham 





* See Jour. Soc. Chem. Ind., Vol. II., p. 500. 

+ TRansLation.—The benzene at present employed in commerce has 
its principal source in the tar produced in the distillation of coal. This 
substance may, however, also be obtained from lighting gas by refrigera- 
tion or compression, or by the action upon the gas of different reagents, 
such as nitric acid, sulphuric acid, chlorine, bromine; and, according 
to the Journal de l’Eclairage au Gaz, several German chemists, who 
are engaged in investigating the means of extracting the benzene con- 
tained in coal gas, have discovered a process of remarkable simplicity. 
It results from their researches that, in order that the chemical pro- 
perties of the substances sought for (benzene and its homologues) may 
not be changed, it is preferable to bring into operation certain substances 
which are capable of dissolving these bodies. To this end they employ 
all the tar oils, ar Soe which boil at a higher temperature than 
the boiling point of benzene. Petroleum, schists, heavy oils, and a 


number of similar substances, are perfectly suitable. Coal gas is brought 
into intimate contact with the solvents just named, and separation is 
subsequently effected by fractional distillation. This operation being 
completed, the product may be recovered and again employed to dissolve 
the benzene.—Eb. J. G. L. 











$$ 


Section, will soon be actively at work at the Rockingham Gas. 
Works ; and I hope also to be a pioneer in the process of carrying 
on manufacturing industries without the emission of smoke or 
sulphurous acid. The gas which has been first deprived of 
sulphuretted hydrogen in the ordinary way, and finally of benzo} 
and its homologues, has, to use the words of the Chemical News of 
Nov. 5, 1869, “ lost so much of its illuminating power as to be only 
fit for heating purposes.” This will be used for heating the retorts; 
and by this means I hope to possess an advantage over all other 
coal consumers, in that the products of combustion will not be in 
the slightest degree injurious to vegetation. What a change there 
would be in the aspect of the manufacturing districts of this country 
if the sulphur were extracted from all the coal used as fuel before 
actual combustion. 





GAS FROM SAWDUST. 

On several occasions recently reference has been made in the 
JOURNAL to the use of sawdust for gas manufacturing purposes; 
and, in view of the interest attaching to the subject, we have ex. 
tracted the following particulars from an account forwarded to us 
of the ‘“* Walker ” process :— 

The only obstacle to the general use of gas for many purposes 
is its cost ; and it is one of the objects of this paper to show that 
this niay be materially lessened by the intelligent use of a material 
perfectly adapted to gas making, millions of tons of which, sufticient 
for the production of gas for the entire Continent of America, are 
not only annually wasted, but large sums of money are expended 
for the purpose of getting rid of it, either by consuming it in huge 
burners erected for the sole purpose of destroying it, or by transport- 
ing it to some convenient swamp or river, where it impedes navi- 
gation, destroys fish, and when exposed to the sun, breeds by its 
fermentation malarious vapours. 

It is a striking instance of how large a field still remains for the 
utilization of waste products, that sawdust has been neglected here- 
tofore for this purpose—a purpose for which its composition renders 
it well qualified. An examination of the accompanying diagram 
will show the chemical composition of sawdust, and also the mul- 
titude of products which may be formed from it by the action of 
heat; and it may be stated in this connection that sawdust, when 
carbonized, produces 80 per cent. of its weight in volatile substances 
available for the production of gas, as against 35 per cent. of similar 
substances in the case of coal. 


Dracram showing the Arrangement and Disposition of the 
Products of the Carbonization of Sawdust when carbonized 
according to the ‘‘ Walker” Process for the Manufacture of 
Illuminating Gas and Residual Products. 


WOOD. 
Hygroscopic Water— Dry Wood— 
Hydrogen. Carbon . . 50p.ct. 
Oxygen. Hydrogen . 6 ,, 
Oxygen} 44 
Nitrogen Jf ” 
VOLATILE SUBSTANCES. 
Tar. Liquiws AND GASsEs, GASES. 
re Neutral Hydro- Separated in Con- Stored in the 
carbons— denser and Purifier— Gasholder— 
Phenyloxy- Benzol. Carbonic acid. Acetylene. 
hydrate. Toluol. Acetic acid. Elayl. 
Cresyloxy- | Creo- Cumol. Creosote. Propylene. 
hydrate. { sote, Retinole. Methyl alcohol. Butyl. 
Oxyphenic Xylol. Water. Benzol. 
acid, Naphthalene. ‘Tar. Toluol. 
Paranaph- Xylol. 
thalene. Acetone. 
Parafiin. Naphthalene. 
Retene. Carbonic oxide. 
Chrysene. Hydrogen. 
Pyrene. Light carburet- 
ted hydrogen. 
Indifferent Bodies— 
Mesite. 
Methal. 
Eupione. 
Kapnomor, 
Pittacal. 
Picamar. 
Cedriret. 


Fixed residue (charcoal) containing carbon and the ash of the wood. 


Repeated attempts have been made in the past to utilize sawdust 
for gas making. These have resulted in failure, for two principal 
reasons—the first one being that most experimenters with sawdust 
for gas making have tried to carbonize it en masse, and its great 
power as a non-conductor of heat has prevented any experiments 
made in this direction from being successful excepting at the 
expense of a ruinous outlay for fuel; the second (and one which 
has been a fruitful source of the erroneous estimation in which 
wood is now held as a material for gas making), that the sawdust 
used has not been thoroughly dried, and the water it contained has 
either hindered it from being raised to the temperature necessary 
to make good gas, or the water when decomposed by heat has 
generated such a large quantity of hydrogen and oxygen gases as 
to dilute the resulting gas to an extent sufficient to render it unfit 
for illuminating purposes, and at the same time to produce an 
undue quantity of carbonic acid. Sawdust from ordinary pine wood, 
carbonized at a temperature of 1500° Fahr., produces 11,000 to 
14,000 cubic feet of gas per 2000 Ibs. of dry sawdust carbonized. 
The gas, when consumed in a burner at the rate of 5 cubic feet per 
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hour, gives a light equal to 15 candles, and has a specific gravity 
of 590 to °620. 
The composition of purified gas from ordinary sawdust averages 





as follows :— 
EE a ee ae ae ee ee at 
SE ee ee ee 
Light carburetted hydrogen . . . . . . . . . 26°89 
eT eae aaa eee ‘ . 32°53 
100°00 


The gas produced from yellow pine or other resinous woods has a 
higher illuminating power than the above; but there is not much 
difference in the quantity produced from equal weights of sawdust. 
The heating power of sawdust gas is fully equal to that of the best 
coal gas. The gas produced from sawdust is a permanent gas at 
nearly all temperatures. It has been passed through 10,000 feet of 
pipe, and a stream of ice-cold water allowed to flow over the pipe, 
without any apparent diminution of its illuminating power. 

According to the ‘‘ Walker” process, in order that the sawdust 
may pass freely through hoppers and the connecting-pipes to the 
retorts, and be handled by the conveyers and elevators without 
clogging or interrupting the process, it is necessary to remove all 
chips or fragments of wood or bark contained in the sawdust as it 
is delivered from the saw-mill, as well as thoroughly to dry it. The 
screen used is cylindrical in shape, and has meshes about } inch 
in diameter. The most suitable drier is that in common use for 
drying grain; and consists of a series of flat, circular steam-jacket 
tables, arranged horizontally, about 15 inches apart, supported at 
their edges by lugs arranged on a perpendicular iron or wooden 
framework. After leaving the drier the sawdust is passed by 
means of a short conveyer to the boot of an elevator, consisting of 
the usual belt and buckets, by means of which it is delivered to a 
conveyer, which in turn delivers it to the feed hopper of the 
retorts. 

The only labour required to perform the operation of screening, 
drying, and conveying the sawdust to the hopper of the retorts is 
that of shovelling the wet sawdust into the opening in the platform 
over the screen. The cost of drying sawdust will depend upon the 
percentage of water which it contains. Sawdust made from logs 
taken out of the water at the mill usually contains 50 per cent. of 
water ; and the fuel necessary to remove this amount of water and 
to produce 2000 lbs. of dry sawdust is 333 lbs. of soft wood. This, 
being saw-mill waste, should not, in any event, cost more than 
1 dol. per 2000 lbs. at the boiler furnace; thus making the expense 
of fuel required to generate the steam necessary to produce 2000 lbs. 
of dry sawdust 16°66 cents. 

The carbonization of the sawdust is effected in ‘cylindrical or 
Q-shaped retorts of cast iron or fire-clay, 9 ft. Gin. in length by 
12 in. internal diameter, arranged horizontally in a furnace in 
benches of one or more retorts, preferably five. Each retort con- 
nects at its front end with the lower end of an upright conduit, 
having at its upper portion a feed hopper. The sawdust is auto- 
matically and uniformly delivered into this by a conveyer or feeder, 
consisting of a worm or screw, rotating in a casing; the sawdust 
being supplied to the conveyer by means of the elevator connected 
with the steam sawdust drier already referred to. The feed hopper 
and conduit contains a vertical shaft provided with radial arms 
arranged in the hopper; and with a worm or screw arranged in 
the conduit. The shaft has a bevel gear wheel at its upper end, 
engaging a pinion on a horizontal rotating shaft, whereby the 
vertical shaft is rotated so that the material in the hopper is 
thoroughly loosened and delivered to the conveying worm or screw 
extending horizontally through the retort. The front end of the 
shaft of this screw extends through a stuffing-box on the retort; 
and it has a worm wheel engaging in gear on a horizontal rotating 
shaft, so that the sawdust is caused to traverse the heated retort 
from front to rear. The rear end of the retort is provided with a 
pendent tube connecting with a closed charcoal main or case 
arranged at right angles to the retort at the rear of the furnace 
brickwork. This main contains a revolving conveyer or worm, by 
which the material passing through the pendent tube is conducted 
through the charcoal main to any given point, and discharged 
through an opening at the end of the main. The rear end of the 
retort is also provided with a vertical pipe or tube connected at its 
upper portion with a vapour-receiving main arranged at right angles 
to the retorts at the rear upper portion of the furnace brickwork, 
and connects at one end by a pipe with a condenser. The con- 
denser is composed of a series of copper tubes connected by return 

ends arranged horizontally in a body of water contained in a suit- 
able tank, and the outlet end of the lower or end pipe is provided 
with a bent or S-shaped trap pipe, connecting by a vertical tube 
with a gas-receiving chamber or conduit for taking away the gas 
for purifying and storing. The retorts are thus uniformly and 
continuously fed with the sawdust without handling the material ; 
and in its forced travel through the retort the sawdust is car- 
bonized and charcoal remains. 

The floor space occupied by one bench of five retorts and its 
appurtenances is 35 ft. by 17 ft. 6in.; and for two benches, of five 
retorts each, a space 35 ft. by 35 ft. is required. 

_ The building should be of brick or stone, and should have an 
iron roof rising to a peak in the centre, and be thoroughly venti- 
lated. The buildings and all the apparatus for the purification and 
Storeage of the gas and the general arrangements should conform 
as closely as possible to the best modern coal-gas works. A plant 
for the manufacture of coal gas can be easily adapted to the manu- 
facture of sawdust gas; the most important changes necessary 
being those connected with the retorts and brickwork. 





The power required for two benches of five retorts each, pro- 
ducing 300,000 cubic feet of gas per week, is that of five horses, 
which serves for all purposes connected with the production of the 
gas, including the power needed for screening and drying the saw- 
dust. This power can be most economically furnished by means 
of a gas-engine. 

The following is an estimate of the cost of producing 300,000 
cubic feet of gas from sawdust by the “* Walker” process, running 
two benches of five retorts each, for five days :— 


Expenditure. Dols. 
Drying sawdust, 30 tons,at50c. . . . . « » « « 
Fuel, 10 cords of soft wood, at 2dols.. . . . . . . 20 
Labour,2menand2boys,idays. .... . . . 88 
es. +. = 6s = + e+ & Ww 20 
Lime, for purification of gas. . . . . - ». « « + 
106 


Receipts. 
6 tons charcoal, at 2 dols. — 
10 barrels tar,at2dols.. . . ... +. 2 
Pyroligneous acid, 1500 gals.,at3c.. . . . 45 ,, 
30 gallons alcohol, at 80c. . . . .. . 24 
_ 101 


12 dols. 
20 





Cost of 300,000 cubic feet of gas, 1°66c. per 1000 . . . 5 
The cost of 300,000 cubic feet of gas, without allowing any credit 
for residual products, thus works out to 35°33c. per 1000 cubic feet. 





THE COLLECTION OF GAS ACCOUNTS. 
By Harrison Veevers, of Dukinfield. 
[A Paper read before the Manchester District Institution of Gas Engineers, 
Aug. 30, 1884. | 

Any subject which shall tend to economy in the manufacture 
and distribution of gas must be of interest to the members of an 
Institution of Gas Managers. In the keen competition created by 
the manufacturers of residual products, the profits derived from 
the general business of a gas factory have of late been so much 
reduced, that every channel of income and expenditure requires 
careful watching; and there are so many inlets and outlets, that it 
is difficult for one manager to grasp them all. A manager may 
devote his attention to increasing the yield of gas; to ensuring a 
more correct registration of what is sold; or to diminishing the 
item of leakage—all questions of great moment. After these he 
will look to the smaller economies, which generally pertain to the 
office or distribution department. He will see that the inspecting 
is properly performed; that the simplest system of book-keeping is 
adopted ; and, finally, that the cash is collected in the promptest 
and most economical manner, and the item of bad debts reduced to 
aminimum. It is of little advantage to a farmer to till his land, 
to sow the seed, and to gather the harvest, if he loses money in 
selling the crop; and so in the business of a gas-works, if the 
collection of gas bills is expensive, and bad debts are made, the 
economies used in the manufacture and distribution are nullified. 

It is the object of this paper to describe a system of collecting 
gas accounts (prevalent in Lancashire) which is at once efficient 
and economical. The writer proposes to describe the plan as 
adopted at Bolton ; and which, when Manager there, he studied to 
bring to perfection. From the description it may appear somewhat 
complicated ; but, in actual practice, it will be found very simple. 

When the gas account is made out, it is doubly dated at the foot, 
by a small stamping machine—giving the date of the delivery of 
the bill, and the last day for its payment to ensure the allowance 
being made. The price of gas is charged at a higher rate, so as 
to allow of a deduction of about 10 per cent. on the price. For 
example, suppose the net price is 3s. per 1000 cubic feet, on the 
account it is charged 3s. 4d. per 1000 feet, and an allowance of 4d. 
per 1000 feet is made if the account be paid at the office on or before 
a given date—say, in three weeks or a month from the day the bill 
is presented. 

The office clerk enters in a small memorandum book the name 
of each consumer, with the gross amount of his bill; and there isa 
column for a pencil entry stating to whom the account has actually 
been delivered. At four o’clock in the afternoon, the meter 
inspector receives at the office a number of accounts, and the above 
memorandum book with the dates of delivery and payment stamped 
on the top of each page to correspond with the dates on the bill. 
Of course care is taken to have the accounts as nearly as possible 
delivered at consecutive houses. As the inspector (who is selected 
for this purpose because of his knowledge of the consumers) 
delivers an account, he enters in the memorandum book the initials 
or description of the person to whom he has delivered it—to Mr. 
A. or Mrs. B. or Mr. C.’s son, daughter, or servant—or that he has 
put it in the letter-box. This entry is made in such a manner that 
he is afterwards able to swear or affirm that, on the day named 
at the foot of the bill, he delivered it in the manner described in 
the memorandum. He returns to the office any accounts he is 
unable to deliver; and there they are destroyed, and fresh accounts 
prepared. In the cases of large consumers, the bills are sent by 
post ; and every care is taken that the bills are actually posted on 
the day previous to the date of delivery. An entry is made in 
the postal delivery book (vouched for by the head cashier) that at 
a certain hour each bill was posted by a certain messenger (whose 
initials are given). So that a consumer alleging that he has not 
had the account on a given day can be shown a voucher that it 
was correctly posted. 

The writer recalls an instance of a cotton spinner who, when 
application was made for an overdue account, protested that the 
bill had not been delivered. He was shown the system in use, 
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expressed his surprise at its accuracy and completeness, returned 
to his office and found the envelope containing the bill in a waste- 
paper drawer. 

It is essential that the rules be carried out rigidly. Sometimes 
a consumer will post a letter with a cheque too late for it to be 
received by the date of payment, in which case it is advisable to 
retain the envelope to ascertain at what hour the letter was posted. 
Under no circumstance (except it be from some fault of the gas 
department) should any allowance be made unless the account be 
paid in time. 

The writer recollects the case of a cashier who inadvertently 
neglected to hand in a cheque given to him by his employer for 
that purpose on the last dhy, and who, to avoid his employer's 
censure, paid (after an appeal to the Directors of the Gas Company) 
the sum of £19 17s. 6d. of his own money. 

In an area of gas supply so large as Bolton—extending, as it 
does, to villages miles away from the works—it would be a hard- 
ship to expect small consumers to have to call at the head office so 
far from home. So it is arranged that one day a week or a month, 
as may be desirable, the collector attends at a given place at certain 
— of the day; and this time and place are notified on the gas 

ill. 

It is so necessary that the receipt of cash should be in as few 
hands as possible, that the man who delivers the gas bill is on no 
excuse whatever allowed to receive payment of it, under penalty of 
instant dismissal. 

There is another advantage in the system of collecting above 
described ; and it is that the officials learn the paying character of 
individual consumers, and precautionary measures can be taken 
with those who habitually lose the allowance. 

Modifications of the above plan of collecting are practised in 
some towns in Lancashire—as, for example, where the allowance 
is made on condition that the payment is made before the end of a 
month. The objection to this is that, as a rule, the consumers pay 
their accounts during the last few days; causing a great rush of 
work in a short time. 

To illustrate the practical economy of the system above de- 
scribed over the ordinary one of collecting, the writer will make a 
comparison of the cost at Bolton with that at Manchester, from the 
balance-sheets of the respective Corporations for the year ending 
June 80, 1883. In Bolton the cost of collecting (that is, the salaries 
of the collectors) amounted to £252. The quantity of gas sold was 
466,886,000 feet. So that the cost per 1000 feet of gas sold was 
0°129d., or 10s. 94d. per million feet. In Manchester, the salaries 
paid for collecting amounted to £6924 0s. 8d. The quantity of gas 
sold was 2,357,632,000 feet. So that the cost per 1000 feet sold was 
0°704d., or 58s. 83d. per million feet. That is, every consumer in 
Bolton who takes one million feet of gas has to pay 10s. 94d. for 
collection ; while in Manchester he would have to pay £2 18s. 83d. 
—or at the rate of about 480 per cent. more. If accounts were col- 
lected in Manchester as economically as at Bolton, there would be 
a saving of more than £5800 annually. 

On inquiry, the writer learns from his friend Mr. William Walch, 
the Cashier of the Bolton Gas Department, that the bad debts on gas 
accounts during the seven years ending June 30 last amounted to 
£443 (being an average of only £63 5s. 9d. yearly); and that for 
the same period the gas-rental was £474,144 (being an annual 
average of £67,734 17s. 2d.). So that the bad debts amounted over 
the whole period to only 224d. per cent.; and in the year just 
ended the amount was only 173d. per £100 collected. This very 
satisfactory result the writer attributes, primarily, to the system of 
collection, adopted; and, secondarily, to the promptness and effi- 
ciency with which the plan is carried out. The bad debts at 
Manchester were, in the year ending June 80, 1883, £624 18s.; but 
the balance-sheet does not state whether this is for gas alone or for 
other items. It is, however, larger in proportion than at Bolton, 
where the whole of the bad debts were only £98 13s. 9d. 


At their last meeting the Coventry City Council elected 13 of their 
members to form (with the Mayor and Ex-Mayor) the Gas Committee, “to 
carry out the purchase and transfer of the gas-works, and for management 
of the works.” ‘The following are the Committee :—Aldermen Gulson, 
Matterson, Scampton, Dalton, and Marriott; and Messrs. Andrews, Sutton, 
Wyley, Minster, Maycock, Burbidge, Hill, and Haywood. 

THe Derby Gas Company have had a successful half year’s trading. At 
the meeting of shareholders on Saturday week it was stated that one 
good evidence of the prosperity of the Company lay in the fact that last 
half year, despite the mildness of the season, 164 million cubic feet of gas 
were manufactured, as compared with 148 millions during the correspond- 
ing half of 1893—an increase of 12 per cent. In the whole year there was 
an increase of 26 million feet on the preceding year; and during the last 
two years, 638 millions had been manufactured, compared with 552 millions 

*in the two preceding years. The Board obtained power to borrow a sum of 
£35,000, at such times, and in such amounts as they might think proper, 
for the purpose of still further extending the Company’s operations. 

AccorpInG to the Liverpool Courier, the Victor Gas-Engine Company, 
Limited, has gone into liquidation. The Company was registered on the 
24th of May last year; its objects heing to adopt and carry into effect an 
agreement for the purchase of letters patent granted to Edward G. Wast- 
field, and providing for the cost of the formation of the Company. Also 
“to develop and bring into public notice the inventions, to erect works for 
the manufacture of the engines, and to do all things necessary or con- 
ducive thereto.” The nominal capital was £50,000 in 10,000 shares of £5 
each. In the last return made to the Registration Office, it was stated that 
only 133 shares were issued; and that £199 10s. had been called up, of 
which £75 was paid, leaving £124 10s. of calls in arrear. The only person 
qualified to be a director had subscribed for 80 shares, but had not paid 
anything. Though on the 7th of September last year, only 133 shares 
were stated to be issued, a resolution was passed on the 3rd of that month 
to cancel the 1000 shares issued to Mr. Edward G. Wastfield on the 28th of 
May, 1883; and this was not confirmed until the 24th of September. 


Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.} 


MR. VALON ON GASEOUS FIRING, | 

Srr,—I have no desire, nor have I the time, to engage in a discussion 
with Mr. Valon in your columns. It was far from my intention to give 
offence to anyone by suggesting deficiency of knowledge; but would give 
Mr. Valon all credit for his efforts in original investigation. I would, 
however, ask his consideration of the following well-established facts ;— 

The temperature due to the 4 or 51bs. compression of the air in a 
blast-furnace does not much exceed 150° Fahr., while the air is heated 
to about 1000° Fahr.; the test being the melting point of zinc. 

When air is made to do work, it is lowered in temperature ; the heat 
is converted into energy. It may be raised in temperature by having 
work expended on it ; the energy, in this case, being converted into heat, 
All this is in accordance with well-known laws. 

If air is compressed and then expanded to its original volume without 
transfer of heat, the temperature will be the same at the end of the 
operation as at the beginning. How Mr. Valon is to get any benefit in 
heating his air by first compressing it, and then expanding it to atmo. 
spheric pressure, it is difficult to understand. . ‘ ee 

Air at constant pressure cannot be expanded without being raised in 
temperature. To say, therefore, that air at atmospheric pressure is 
expanded is equivalent to saying that it is raised in temperature, and 
that according to a well-defined law. All this Mr. Valon will see is very 
much the reverse of his statements. : y : 

It has been perfectly well known for a long time that neither air nor 
water can be heated to any great extent by conduction, or by the absorp. 
tion of radiant heat; but in both cases they are heated by convection, 
which Rankine defines as the transfer and diffusion of the state of heat 
in a fluid mass by means of the motion of the particles of that mass. 
And in the case of air this motion is so rapid that it is physically 
impossible that air can remain for even a short length of time in a hot 
flue without being raised to the temperature of that flue. — ; ; 

Air is not dried by being heated. Its power of absorbing moisture is 
increased. 

The suggestion in my last letter was that you should write a few 
articles in the Journat on these elementary principles. As to the practical 
advantages of regeneration, I care very little for statements about the 
saving being so many pounds of coke, because, unless all the circum- 
stances are known, such statements are misleading. But we do know, 
from experience, that until we get the regenerators to a proper heat, we 
cannot obtain the results out of the retorts; and should the regenerators, 
from any cause, become cooled down, the results are lowered at once, 
In fact, the result of our every-day experience is that the success of this 
system of firing greatly depends on keeping the regenerators at a proper 
temperature. aa : 

I cannot take any further part in this discussion. 


W. Fovuts. 
Glasgow, Sept. 2, 1884. 





THE SOUTH METROPOLITAN COMPANY’S NEW WORKS. 

Sir,—Referring to a recent issue of the JournaL, in which appeared an 
interesting account of the new works now being constructed by the South 
Metropolitan Gas Company, it seems to us that your comments on the 
locality are more severe than is warranted by facts. — It must be granted 
that the land generally lies low; still, without going into figures, we 
venture to assert that the health statistics compare favourably with those 
of many of the outlying districts of London. We would call attention 
to the existence of several large and flourishing factories in the neigh- 
bourhood ; among others, the Telegraph Construction Company’s works, 
cement works, soap works, marine boiler shops, and silicated stone works, 
not to mention those carried on by our firm (to whom has been entrusted 
the construction and erection of the wrought-iron pier and jetty men- 
tioned in your article). 

Certainly we hail with satisfaction the advent of the Gas Company, 
looking forward to the time when the enormous works now in progress 
will be completed ; and, with you, anticipate that the district generally 
will be largely benefited. But we are pleased to add that the social and 
moral condition of the inhabitants of the Marsh has been by no means 
hitherto neglected ; but has been greatly improved during recent years— 
thanks to the energy and devotion of the mission clergyman of the 
district, the Rev. W. Stone, aided by the support of the local employers 
of labour. We have no doubt that further improvement will be mani- 
fested, and the wants of the district better supplied, when that 
substantial support is afforded which the Gas Company can give. Not 
the least of these wants is a permanent place of worship to replace the 

resent iron Mission Church. + Baos. 
East Greenwich, S.E., Sept. 4, 1884. Arpiesy B 





THOMPSON’S GAS-KILNS AND BAKERS’ OVENS. 

Sir,—We take the liberty of calling your attention to some statements 
which appeared in your issue for June 24. The particular paragraphs 
we refer to are in the paper read by Mr. W. J. Booer before The Gas 
Institute, on ‘‘ The Application of Gas for Heating Bakers’ Ovens. We 
regret having to trouble you so long after the issue of your JouRNAL; 
absence in the United States being our only excuse. _ oar 

On page 1121 of the number above named, Mr. Booer is reported to'have 
stated: “It was my thorough knowledge of the stained-glass business 
which enabled me to bring to perfection the gas-kilns I devised for use 
in that business,” To this we must give an unqualified denial. Mr. 
Booer did not either devise or perfect our gas-kilns. In order to make 
matters plain, we may at once say that at the time we invented the gas- 
kiln, Mr. Booer was the Manager of our stained-glass department. ‘The 
want of a kiln to fire stained glass suggested the desirability of doing it Py 
gas; and our long experience in gas matters enabled us to put into the 
market a kiln which has revolutionized glass-firing, not only in rar 
country, but also in the United States, and for which we were awarde 
a gold medal at the Smoke Abatement Exhibition, South Kensing‘e 
1881-2, and a silver medal at the Crystal Palace Exhibition in 1883. a 
exceedingly regret having to write you on this subject ; but, in justice i 
ourselves, we cannot allow such a statement to pass without giving! 





the most emphatic contradiction. 
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We also observe on page 1125 that the President of The Gas Institute 
(Mr. R. Harris) was under the impression that the ovens exhibited at 
South Kensington in 1881-2, and at the Crystal Palace in 1883, were 
Mr. Booer’s schemes. This we account for from the fact that Mr. Booer 
was our representative in London in 1881-2; and, as such, came in 

rsonal contact with many gentlemen interested in gas matters. Mr. 
Harris says: ‘‘ Mr. Booer’s first idea was the construction of a special 
oven heated externally by gas.’’ This we must correct. The oven was 
designed at our works in Leeds. We sent for Mr. Booer to come down 
from London specially to receive instructions, so that he could personally 
superintend its erection at South Kensington, as we were unable to leave 
Leeds at that time. (We may here mention that, by the advice of our 
Patent Agent, we included Mr. Booer’s name with ours in taking out the 
patent for the oven.) The oven at the Crystal Palace, referred to by 
Mr. Harris, was erected after Mr. Booer had ceased to represent us. 

We think it would have been more satisfactory if Mr. Booer had not 
credited himself with that which did not belong to him, or have quietly 
acquiesced whilst other speakers were unintentionally doing the same, 
and thereby prevented any misconception as to what gas arrangements 
had been really introduced by him. Tompson Bros. 

Patentees of the Smokeless Kilns and Bakers’ Ovens. 

Leeds, Sept. 3, 1884. 

[We insert the above letter; but, in order to prevent any controversy 
on the points mentioned in it, it is well to draw attention to the fact that 
Mr. Booer’s claim to having a ‘‘ thorough knowledge of the stained-glass 
business,” which enabled him to bring to perfection (not to invent) gas- 
kilns used in that business, is rather borne out by Messrs. Thompson 
Bros.’ statements regarding his former connection with them. Also the 
admitted inclusion of Mr. Booer’s name in the patent referred to appears 
to us sufficient to warrant the assertion made in the paper read by him 
last June before The Gas Institute.—Ep. J. G. L.] 





ErratumM.—In Mr. Leoni’s letter on ‘‘Gas Cooking-Stoves’’ in the 
JournaL last week, the second word in the eighth line on p. 424 should 
have been ‘ base.”’ 





+ 
Hegister of Patents, 

PressurE REGULATOR AND Economizer AppiicaBLeE To Gas, STEAM 
WATER, AND OTHER Pipes.—Bowden, S.; communicated from I. Roff, 
R. S. Eastham, and J. A. Kay,of Melbourne. No. 4143; Feb. 29, 1884. 

This invention consists of an external and internal cone tube inserted 
or formed in the gas delivery pipe. By calculated diameters and distances 
from the point of discharge, such pressures are brought to uniformity 
by the check on the external part of the cone tube, causing a recoil 

ressure through the internal cone tube. The mode of operation is as 
ollows :—The inside of the delivery pipe having been prepared bya rimer, 
the cone tube is inserted with its external or small end facing the pres- 
sure. The force of gas strikes against the external part of the cone, 
thereby cushioning it, and causing a certain recoil pressure to take place 
against the opposing pressure. It thus produces a concentrated force 
against the sharp edge of the external cone tube. 

ImpRoveD REGENERATIVE FURNACES FOR THE MANUFACTURE OF Gas.— 
Walsh, J. E.; communicated from Ryex, A., of Ghent, Belgium. 
No. 8879; June 12, 1884. 

The object of this invention is—by an arrangement of furnaces, retorts, 
and channels for the gases and heat—to utilize heat which otherwise 
would be wasted. 








Fig. 4. gq. 2 

Fig. 1 shows an elevation of the furnace (part being a front elevation 
and part section); and fig. 2 an end elevation in section. 

In this arrangement of furnace the fire-box is composed of a space A, 
formed by walls to the right and left. These walls are of fire-brick. The 
outsides of the walls are vertical; but the insides, forming the fire-box, 
incline away from each other, leaving the fire-box wider at the top than at 
the bottom. The space forming the fire-box is closed behind by a wall B 
of fire-bricks. This wall slopes from the fire-grate towards the vault or 
arch, The front of the space forming the fire-box is closed by the fire- 
brick wall C ; this wall being prolonged outside the furnace. The stones 
of the arch D have hollows or passages E, like the mouth of a pipe, so as 
to allow the gas and hot air to mix in their hollows or passages under the 
front wall. ‘The two side walls are bound by a casting F, formed so as to 
retain a certain quantity of water. Under this casting, which is fastened 
to the two walls by notches in such a way as to be removed at will, is 
placed a rod or casting G, fastened in a similar manner, and supporting 
the grate-bars Gl. These bars rest at their other end in an iron support 
in the wall behind the fire-box. Under the head of the eighth retort is a 
Specially-formed fire-brick H, which forms the mouth of the vault of the 
fire-box. It has a sort of funnel y through which the coke is fed to 
the fire-box. The mouth of the fire-box is closed by a door K, level with 
the ground line. Above the fire-box nothing is new, except the additional 
or eighth retort. The burnt gases pass between the two retorts, and 








separate above; and one part descends to the right and one to the left of 
the furnace. Each recuperator takes the empty place formed under the 
retorts, between the prolonged right foot of the foundation of the furnace, 
the bottom of the fire-box and the wall of the fire-box. In front it is 
confined in length by the outer wall of the front of the fire-box ; its lower 
level coming about the same level as the ash-box. Each recuperator is 
composed of a series of horizontal pipes or channels m m, n n in fire-brick, 
having a separating wall at the centre, the separation stopping at a certain 
distance from the bottom of the furnace. It is in the euaneis m m that 
the burnt gases pass, making a draught or passage forwards and back- 
wards in each, so as to re-heat the air. The channels » 7 are similar in 
make ; the communication between each of the channels being formed by 
means of vertical chimneys. The number of horizontal channels varies 
according to the height to which the retorts are built; but the patentee 
remarks that when a cellar cannot be made underneath, these channels 
may be less numerous but larger, in order to have as much as possible the 
same surface of heat for the recuperator. Each channel is made in such a 
manner as to be seen in full length, by means of openings ¢, placed in 
front of the recuperator. 

The retorts are fired the same as other furnaces; the coke used for 
heating being thrown on by the higher hole of the fire-box, which opens 
out at the level of the ground of the furnace room, and falls on the grate. 
The heat which is formed evaporates the water shut in the casting E!; 
this evaporation of water being needful to prevent the clinkers from 
adhering to the fire-bricks; and filling the ash-box. When the fire-box 
requires cleaning, bars of iron must be used like those of the grate. These 
bars rest at their ends on the wall behind the fire-box, when the ordinary 
grate is pulled back; the slag and a little coke falling into the ash-box. 
On the grate and on the piece of casting, in order to prevent the coke 
falling out, are placed a few fire-bricks, shown by the dotted lines on fig. 2. 


Warter-Meters.—Nash, L. H., of Brooklyn, U.S.A. No. 9085; June 17, 
1 


884. 

In applications for patents filed by this inventor of even date with this 
one, he describes certain improvements in water-meters in which an 
eccentrically oscillating piston is controlled by means which connect it 
with the case in such manner as to form a joint with, and divide the 
latter into receiving and discharging spaces, combined with an abutment 
having an enlarged head adapted to form a joint with, and divide the 
piston into receiving and discharging spaces ; such division being effected 
at every point in the movement of the piston. 

The present improvement is based upon an eccentrically oscillating 
piston having a transverse web, within which an oval slot is formed 
opening into a side slot. The piston thus forms a joint with a fixed abut- 
ment; while the piston-web serves as the means for carrying the studs, 
which co-operate with the case studs to control the eccentric movement of 
the piston, and so effect the division of the case and of the piston into 
receiving and discharging spaces. In this construction the web slot of the 
piston forms a joint with a projecting end of the abutment in every position 
of the movement of the piston ; while the side slot forms a bearing with 
the opposite sides of the abutment. The piston slot has a form and length 
to allow the piston to move over and swing upon the fixed abutment; and 
it forms the joint to ages the communication of the receiving and 
discharging spaces at the point upon which the piston swings upon the 
abutment. 


Warter-Meters.—Nash, L. H., of Brooklyn, U.S.A. No. 9086; June 17, 


1884, 

In view of the above patent (No. 9086), it may be stated that this 
improvement consists in means for positively controlling the eccentric 
movement of an open ring-piston combined in such manner with co-acting 

arts that a division of the interior of the piston will be intermittently 
ormed at such positions in its movement as will bring its interior in com- 
munication with the inlet and outlet ports of the case. In this construc- 
tion the water will act upon the inner side of the piston, to drive it when 
the exterior pressure has ceased to act by reason of the piston having 
momentarily covered the inlet and outlet ports outside of the piston. 

The distinguishing feature of the present improvement is the means for 
controlling the dividing function of the piston, This consists in provid- 
ing the piston with an oval guide placed eccentrically therein, combined 
with a co-acting guide (of cylindrical form in cross section) having an 
eccentric relation to the case whereby to effect a constant division of the 
enclosing case into receiving and discharging spaces, and an intermittent 
division of the interior of the piston into receiving and discharging 
spaces. 





APPLICATIONS FOR LETTERS PATENT. 

11,596.—Macer, G., Govan, and M‘Guer, R., Walthamstow, “Gas 
motor engines.” Aug. 25. 

11,620.—BaracLoven, W. H., Birmingham, “Improvements in water- 
a" stand-pipes, and other like water supplying or feeding appliances.” 

ug. 26. 

11,682.—Wrnaieurt, S. H., Quality Court, London, “ Improvements in and 
taps for controlling the flow of gas through gas-fittings.” Aug. 27. 

11,711.—FetpMann, A., High Holborn, London, “ Improvements in the 
process of manufacturing ammonia.” Aug. 27. 
ae G. C., Dundee, “An improvement to gas-engines.” 

ug. 29. 

11,823.—Goopson, J. and W., Great George Street, Westminster, “ Im- 
provements in gas regulators, and in the use of materials for and method 
of manufacturing an essential part of gas regulators.” Aug. 30. 

11,837.—Cark, W., “ Improvements in gas-engines.” A communication 
from G. M. Hopkins, U.S.A. Sept. 1. 

11,895.—Gnrice, W., Staple Inn, London, “ New or improved machinery 
for charging and discharging gas-retorts and for other like purposes.” 


ept. 2. 

11.994,—Waurrenran, E. A., Handsworth, “Improvements in cocks or 
taps for controlling the flow of liquids and gases.” Sept. 3. 

11,967.—_SoLpENHorr, R. de, Southampton Buildings, London, “ Im- 
provements in apparatus employed in the treatment of coal in order to 
obtain coke and bye-products therefrom.” Sept. 3. 

11,995.—Wraieat, J. F. and G. E., Staple Inn, London, “Improvements 
in burners for gas cooking-stoves.” Sept. 4. 


PATENT WHICH HAS PASSED THE GREAT SEAL. 
8535.—Laxke, H. H., “An improved device for regulating the supply of 
gas to gas-burners.” A communication from M. L. Gaillard, Paris. 
eb. 18 





PATENT WHICH HAS BECOME VOID. 
[AFTER THE SEVENTH YEAR. | 
2105.—Repwoop, T. and T. B., “ Improvements in the manufacture of 








gas for burning.” May 80, 1877. 
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Rliscellanecous Helos. 


GAS LIQUOR WORKS AND THE ALKALI ACT. 


The Twentieth Annual Report of the Inspector under the Alkali, &c., 
Works Regulation Act, 1881 (referring to his proceedings during the year 
1833), was issued last Thursday; and it contains some of the closing work 
of the late Dr. Angus Smith, who died while the report was passing 
through the press. 

Reviewing the work of the year, the Inspector reports that no great 
increase took place in the number of factories under inspection; the total 
number on Dec. 31 being 990. Of the 49 new works which were brought 
under inspection during the year, no less than 26 are for the manufacture 
of sulphate of ammonia. The increase in the number of these works is, 
Dr. Smith says, due to the smaller gas-works finding that they can more 
ay manufacture and sell their sulphate of ammonia than send the 
yulky gas liquor to a distance. The inspectors succeeded in all the dis- 
tricts in having improvements carried out; and in two classes of works 
special attention has been devoted to alterations and improvements—viz., 
in the treatment of the sulphuretted hydrogen evolved in the manufacture 
of sulphate of ammonia, and in the washing of the gases emitted in the 
treatment of coprolites and other materials with sulphuric acid at chemical 
manure works. 

In many of the 26 new gas liquor or sulphate of ammonia works, the 
report states, oxide of iron purifiers have been erected as the best means 
of preventing nuisance from sulphuretted hydrogen. In some works this 
gas is now completely burnt; whilst formerly it was allowed to escape 
unburnt up the chimney into the atmosphere. In No.1 district this has 
been effected in 9 works. In No. 2 district great attention has been paid 
to this class of works. At one works Claus’s method of dealing with 
sulphuretted hydrogen—by burning it so as to form sulphur, which is 
collected, and not sulphurous acid—has been introduced. In 27 works the 
gas is now hendoed in oxide of iron purifiers; whilst in 1882 only 4 
employed this means. In 1882, 28 works disposed of the gas by complete, 
and 8 by incomplete combustion; whilst in 1883 only 7 of the former and 

5 of the latter burnt the gas. In all others more efficient means have 
been introduced. In No. 3 district the acidity of chimneys into which 
sulphurous acid from burnt sulphuretted hydrogen passes has been 
estimated, with a view to show the increase on that of coal smoke. In 
No. 4 district, 5 works have been partially reconstructed with the view of 
obtaining more ample condensing space. In 8 works arrangements for 
burning the sulphuretted hydrogen ; and in 2 works oxide of iron purifiers 
are being constructed. In No. 5 district, in 2 works oxide of iron purifiers 
have been put up; and in some others Claus’s process is being tried, and 
other improvements introduced. 

Dr. Smith concludes his report thus: “I have no desire to alter the 
limit mentioned in last year’s report—viz., that the process of burning the 
sulphuretted hydrogen, and pasaing it off simply as sulphurous acid, shall 
not be allowed, unless the acidity of the escaping gases does not exceed 
0°5 grain per cubic foot, calculated as SOs.” 


Among the many interesting matters dealt with in the Appendix to 
the Report, Mr. W. S. Curphey writes the following accounts of the extrac- 
tion = ammonia from blast-furnace gases and from shale in oil-works in 
Scotland :— 


The Extraction of Ammonia from Blast-Furnace Gases in Scotland. 


In regard to the recovery of ammonia from the gases escaping from coke- 
ovens, little or nothing has been done in Scotland. The use of coal in 
iron-smelting removes one of the main necessities for the production of 
coke, and has prevented this industry from assuming the important pro- 
portions which a large iron manufacture would otherwise have induced. 

This use of coal in iron blast-furnaces has caused much consideration to 
be given to the waste gases which, until recently, had been useful only as 
fuel. During the past year much has been done in extracting from these 
gases considerable quantities of tar and ammonia. 

The quantity of sulphate of ammonia manufactured has not been great, 
amounting in all to about 400 tons; but much of the work done has been 
of an experimental and pioneering nature, and cannot properly be mea- 
sured by the quantity of commercial products obtained. Whilst the tar 
contained in the waste gases has not been overlooked, the ammonia has 
proved to be the more important substance recovered, as the tar has as yet 
proved to be very poor in those constituents which are used in the manu- 
facture of colours, and which have made coal tar so valuable. 

Although the extraction of ammonia from the waste gases is a process 
still young, and has presumably a considerable expansion yet before it, the 
total pe are, comparatively speaking, limited. It has been esti- 
mated that about 27,000 tons of sulphate of ammonia may be obtained 
annually from the waste gases of Scottish iron blast-furnaces, and about 
8000 tons from a similar source in England. The smallness of this last 
figure is due to the large use of coke in English blast-furnaces; the question 
of ammonia, &c., recovery being thereby removed from the blast-furnace 
to the coke-oven. In presence of the immense and increasing consump- 
tion of nitrogen compounds in agriculture, the above figures sink into 
insignificance. 

There are two general methods in use for treating the waste gases for the 
separation of the ammonia, &c. :—(1) The washing of the gases with water 
in presence of an acid, to fix theammonia. (2) The washing of the gases 
with water alone after they have been sufficiently cooled. 

The first method aims more particularly at obtaining ammonia, and is 
carried out in two ways: Either the gases are washed with a dilute acid, 
or a gaseous acid is first mixed with the waste gases, which mixture is then 
washed with water. Previous cooling of the gases may or may not be 
ensured. 

The first method of acid washing has been carried out ona limited manu- 
facturing scale at one works, and the results are so far satisfactory that a 
large extension of this plant is at present being carried out, and a great 
increase in the production may be looked for. ‘The gases at these works 
were not previously cooled before being washed ; but this course was found 
to cause a deposition of tar and pitch in convenient parts of the plant, and 
consequently arrangements for cooling will be made in the new plant now 
being erected. 

The second method of acid washing has not made so much practical pro- 
gress as the foregoing. The products obtained have been much smaller in 
quantity; the plant in use having been of an experimental nature only. 
The results attained have been encouraging, and the erection of extensive 
manufacturing plant is on the point of being commenced. The process is 
carried out as follows :— 

A very sulphurous iron ore is roasted in a burner, somewhat as iron 
pyrites is. The gases from this operation, rich in sulphurous acid, are 
mixed in proper proportions with the blast-furnace gases. This mixture 
of acid gas and waste gas is then led into the wash-towers, down which a 
stream of water passes. As the gases proceed through the wash-towers a 


a portion of the solid matters mechanically carried forward by the blast of 
the furnace. 

The first intention was, by oxidation of the sulphite and other salts of 
ammonia, to produce sulphate of ammonia from the sulphur of bad iron 
ore and the gmmonia of the waste gases. This part of the process has 
not as yet been perfected; and at present the solution coming from the 
wash-towers is heated with milk of lime, and the ammonia so driven off jg 
absorbed by acid in the usual way. 

The method of washing with water alone, after properly cooling the 
waste gases, has undergone the greatest development, and is now in opera. 
tion on a large scale in three different iron-works. (Two of these only 
commenced to manufacture sulphate in 1884.) By this method a more 
complete separation of the tar is effected, which, however, is noi of a very 
valuable nature so far as it has as yet been examined. The ammoniacal 
liquor obtained is similar to that produced in gas-works; but is not so rich 
in sulphur compounds. It is more dilute, and there is a larger proportion 
of carbonic acid combined with the ammonia. 

The quantity of gas produced per ton of coal is said to be from 120,000 
to 125,000 cubic feet, or 11 to 12 times as much as is made in gas-works, 

The chief feature in the process is the cooling of such large volumes of 
hot gas to about 56° Fahr., in order to permit of the ready absorption of 
the ammoniacal compounds by water. For this purpose the gases first 
flow through large iron pipes exposed to the air, and afterwards pass over 
iron pipes kept cool by the circulation of cold water within them. During 
the cooling some pitch and tar subside; but by far the greater part, owing 
to its finely-divided state, passes on to the wash-tower, where it is arrested, 
along with the ammonia, by the falling stream of water. The ammoniacal 
liquor obtained is treated in a manner similar to that used for gas liquor, 
but the intimate state of division in which the tar is found increases the 
trouble of its separation. 


The Extraction of Ammonia from Shale in Oil-Works in Scotland. 


The extraction of ammonia from shale during its destructive distillation 
for paraffins, &c., has for some time received attention, and the later forms 
of retorts have had this object distinctly in view, with the result that an 
increasing proportion of the nitrogen originally present is obtained as 
ammonia. This is achieved by the passage of steam, or of steam and air, 
over the highly-heated coke remaining after the volatile products of the 
shale have been driven off. The use of steam and air in this way has 
recently been applied to coal dross for the production of a heating gas rich 
in ammonia onl also in tar. 

The dross is charged at the top of the vertical retort, which is provided 
with a lateral exit-pipe at some distance from either the top or the bottom. 
The ash is removed from the bottom. With the progress of the process 
and the removal of the ash the dross, which is fed continuously at the top, 
gradually descends through the retort. In the upper portion the fresh 
material undergoes destructive distillation, and the volatile matters 
descend towards the lateral exit-pipe, the solid matters also slowly 
descending. After a time the latter have fallen below the opening of the 
exit-pipe. At the bottom of the retort a supply of heated steam and air 
enters and passes upwards over the coke produced in the upper portion, 
The temperature being very high, the coke combines both with the oxygen 
of the air and of the water, producing carbonic oxide and carbonic acid. 
The hydrogen of the water in great part passes away as gas, but a portion 
combines with some of the nitrogen still present in the coke, forming 
ammonia. The gases produced by the oxidation of the coke pass upwards 
and mingle with the downward current of gases coming from the freshly- 
charged dross. The mixed gases are then cooled and scrubbed; a little 
tar and a large yield of ammonia being obtained, along with large volumes 
of gas. The gas, which is only of use as fuel, is used in the work for heat- 
ing a number of shale retorts. 

The volume of gas obtained in this way is said to be 172,000 cubic feet 

er ton of dross—a figure very much higher than that mentioned above as 
othe produced in iron blast-furnaces. From a consideration of the air 
required in blast-furnaces, and the large volumes of nitrogen thereby 
introduced, it is not improbable that 125,000 cubic feet of gas per ton of 
coal is too low an estimate. The limestone used will also tend to increase 
the volume of gas escaping. The proportion of sulphate of ammonia pro- 
duced in the way spoken of is considerable; from 90 to 110 lbs. per ton of 
dross being obtained. The nitrogen in the dross is equivalent to 165 lbs. 
This method of treating coal is still new; and the foregoing remarks are 
made from the working of an experimental bench of 12 retorts at Oakbank 
Oil-Works. 





THE BOARD OF TRADE REPORT ON THE GAS AND WATER 
ORDERS OF THE SESSION OF 1884. 

The Board of Trade Report on their proceedings under the Gas and 
Water Works Facilities Act of 1870, during the recent session of Parlia- 
ment, was issued last week. It states that the number of applications 
made was 17—viz., 10 in respect of gas, and 7 in respect of water—and the 
promoters sought to raise £687,125 by shares and loans. The names of 
the Orders applied for were: British Gaslight Company (Hull station); 
Colwyn Bay and District; Crays; Emsworth; Fleetwood; Frome; 
Hornsey; Kirkburton ; Quornden and Mountsorrel ; and Slough. 

The Emsworth, Kirkburton, and Quornden and Mountsorrel Orders 
(being undertakings without parliamentary authority) sought power to 
maintain and continue their existing works and to make and supply gas. 
The Colwyn Bay and District Order (being a new undertaking) sought 
power to construct and maintain gas-works, and to make and supply gas. 
The British Gaslight Company sought power to expend further capital, 
and to extend their works and acquire lands at Kingston-upon-Hull. The 
Crays and Fleetwood Orders sought power to raise additional capital. The 
Frome and Hornsey Orders sought power to construct additional works, 
and to raise additional capital; the Hornsey Order also sought power to 
purchase additional lands. The Slough Order sought power to extend the 
Company's authorized limits of supply. An Order was granted in each 
case. 

Objections were lodged against every Order; but only in the case of the 
Hornsey Order (the objections to which were very numerous) was it con- 
sidered necessary that a public inquiry should be held. The Board 
appoiated Major F. A. Marindin, R.E., one of their inspecting officers, to 
hola the inquiry at Hornsey, at which all the parties interested were 
either present or represented. After an inquiry which lasted three days 
that officer submitted to the Board of Trade an amended Order in the 
form in which he recommended it should be granted, and which in his 
opinion would remove the numerous objections that had been raised. The 
principal amendments were as follows :—The situation of the proposed 
new works for the manufacture and storeage of gas and residual products 
was altered in accordance with an amended map deposited with the 
Order; and the amount of land which may be used for other buildings 
was limited. The price to be charged for gas supplied to private consumers 
down to the 31st of March, 1887, was fixed at 4s. per 1000 cubic feet ; and 
after that date, the sliding scale, with an initial price of 3s. 9d., was to 
be adopted. Certain provisions as to the public lamps were inserted. 





solution is formed containing various sulphur salts of ammonia, along with 





The undertakers were required to submit plans of new mains and pipes to 
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the Hornsey Local Board; to prepare a map showing all mains, &c.; to 

rovide an additional testing place ; and to keep the streets in repair for 
twelve months after they had been broken up. Clauses were also inserted 
for the protection of the Tottenham and Edmonton Gaslight and Coke 
Company, and The Gaslight and Coke Company. Before the undertakers 
commence any new works at the rear of certain premises, they are to give 
such compensation as may be awarded by an arbitrator to be appointed by 
the Board of Trade. The Order was accordingly made in the form recom- 
mended by Major Marindin. 

The sliding scale of price and dividend was authorized in all the Orders 
except those for Hull and Slough; the initial prices per 1000 cubic feet 
being fixed at the following rates :—6s., for Colwyn Bay and District; 
4s. 6d., for Crays; 5s., for Emsworth (with a provision that the maximum 

rice should not at any time exceed 5s. 6d.) ; 4s. 5d., for Fleetwood ; 4s., for 
Frome; 3s. 9d., for Hornsey (after March 31, 1887) ; 4s. 4d., for Kirkburton ; 
and 4s. 7d. for Quornden and Mountsorrel. The Hull and Slough Orders 
did not contain any regulations as to the price to be charged for gas; the 
price having been fixed by a former Act in each case. In the Slough Order 
clauses were inserted providing that the price charged for gas supplied in 
the parish of Datchet should not at any time exceed by more than 3d. per 
1000 cubic feet the price charged in Slough; and that the undertakers 
should provide certain public lamps in the parish of Farnham Royal. In 
the Emsworth Order the wadertohers were authorized to make up their 
accounts to the 29th of September in each year instead of the 31st of 
December as prescribed by the Gas-Works Clauses Act, 1871. 

The usual clauses with respect to sale of shares of the additional capital 
by auction or tender were inserted in all the Orders in which additional 
capital was authorized. 

The usual clauses as to limits of dividend, illuminating power, pressure, 
testing, insurance fund, excess of profits, reserve fund, quantity of land to 
be taken by agreement, &c., were inserted. 

Two Bills to confirm these Orders were introduced into the House of 
Commons respectively on the 2nd and 28th of April. None of the Orders 
were opposed in Parliament; and they received the Royal Assent on the 
rd of June. 

The Water Orders were as follows:—Alperton and Sudbury; Dyke 
District; Hoddesdon; Market Weighton; Newmarket; Thirsk District ; 
and Wisbech. 

The Dyke District, Hoddesdon, and Market Weighton Orders (being new 
undertakings) sought power to construct water-works and to supply water. 
The Alperton and Sudbury Order (being an undertaking without parlia- 
mentary authority) sought power to maintain and continue existing works, 
to construct additional works, and to supply water. The Wisbech Order 
sought power toextend the limits of supply and to raise additional capital ; 
the Thirsk Order to raise additional capital ; and the Newmarket Order to 
construct certain works in substitution for works authorized by the New- 
market Water Order, 1583. An Order was granted in each case. 

Objections were lodged against some of the Orders; but in no case was 
it considered necessary to institute a local inquiry. In the case of the 
Hoddesdon Order, a part of the district proposed to be supplied by the 
undertakers was within the limits of supply of the New River Company; 
but that Company having consented to the Order, the Board of Trade 
authorized the limits of supply as proposed by the undertakers. 

In the case of each new undertaking, the rates for the supply of water 
were authorized to be charged on the “rateable vaiue” as ascertained by 
the valuation list. In the case of the Newmarket and Wisbech Orders, the 
rates were fixed by a previous Order and Act. 

In the Alperton and Sudbury Order, clauses for the protection of the Colne 
Valley Water-Works Company were inserted. Provisions were also inserted, 
as a condition of consent by the local authorities, that water for domestic 
purposes should be supplied by measure to any consumer on demand; and 
that the water mains should be of certain dimensions. In the Dyke, the 
Hoddesdon, and the Market Weighton Orders the undertakers are autho- 
rized to supply water in bulk, by agreement, subject to certain limitations. 
In the Thirsk Order clauses were inserted allowing the millowners on 
certain streams to have access to the gauge-weir and measuring tank of the 
undertakers for certain purposes; and prohibiting the undertakers from 
taking water from a certain stream at a certain point. 

The usual clauses as to making regulations for preventing waste or 
contamination of water, supply of water by measure, misuse of water, 
and the quantity of land to be taken by agreement, &c., were inserted in 
the Orders authorizing new works or the maintenance of existing works. 

Two Bills to confirm these Orders were introduced into the House of 
Commons on the 2nd and 28th of April respectively. A petition was 
lodged by the Colne Valley Water Company against the Alperton and 
Sudbury Water Order; but their locws standi was disallowed. None of 
the other Orders were opposed; and the two Bills received the Royal 
Assent: No. 1 on the 23rd of June; and No. 2 on the 3rd of July. 





GLASGOW CORPORATION GAS SUPPLY. 

At the Meeting of the Glasgow Town Council last Thursday—the Lorp 
Provost (the Hon. W. M‘Onie) in the chair—the minutes of the Gas Com- 
mittee and the accounts of the Gas Trust for the year ending May 31 last 
(of which a summary appeared in our Glasgow “ Notes” on the 19th ult.) 
were brought up. 

Mr. M‘Laren, in moving the adoption of the accounts, said’ the Gas 
Trust had been fairly prosperous during the past year. The revenue 
amounted to £418,775 4s. 6d., and the gross capeulibuss to £303,562 19s. 2d., 
leaving £115,213 to dispose of. The Gas Committee proposed to allocate 
this sum in the following manner:—First, 5 per cent. depreciation on 
works and pipes, and 6 per cent. on meters, taking £41,458 1s. 7d.; secondly, 
interest on annuities, £34,038 5s. 8d. ; thirdly, interest on money borrowed, 
£17,604 12s. 1d. ; and, lastly, to add to the sinking fund 5 per cent. on the 
mortgage debt—namely, £15,360—leaving a surplus of £6760 16s. 11d. 
This sum, with a balance from last year’s operations of £11,593 18s. 9d., 
would make £18,344 15s. 8d. still to dispose of. Out of this the Committee 
had paid the Corporation £335 6s., expenses incurred by them in carrying 
out the Sale of Gas Act; and taking into consideration the efforts now being 
made to perfect electric lighting, they considered it advisable to recom- 
mend a further 24 per cent. depreciation on works, taking £17,166 4s. 2d., 
and leaving £843 5s. 6d. to be carried forward to next year’s account. The 
amount _ osed to be written off for depreciation of works and the 
sinking fund might appear large; but the Committee had gone on the 
Principle of reducing their liabilities when they had a good year. In 
1869 and 1870, the first year the Corporation had the gas undertaking in 
their cwn hands, they only took off 2 per cent. depreciation on works, and 
for the next seven years 1 per cent.; so that, taking the percentage of 

epreciation and sinking fund to capital liabilities, the average percentage 
was 2°68 over all these years. Very extensive alterations had been made on 
the various works during the past year; converting the ordinary retorts at 
Dalmarnock and Dawsholm to Sir W. Siemens’s regenerative system—a 
system that had been perfected under the able superintendence of their 
Engineer and Manager (Mr. W. Foulis). Judging from the time the 
aces have been in operation, a saving in labour was apparent, and the 





saving in fuel is considerable. He thought he could say the works of the 
Corporation were never in a better condition than now—fitted with every- 
thing calculated to produce gas of the best quality at the lowest cost—and 
yet for years nothing had been added to the capitalaccount. Ten years ago 
the capital liabilities stood at the highest point—£1,589,000—valuing the 
annuities at 27 years’ purchase. At the present time the capital liabilities 
stood at £722,000; or, taking the value of the annuities at the price they were 
selling for in the market at the present time—27 years’ purchase—it stood at 
£1,245,574, or a reduction of £343,790 in 10 years. In 1874 the price of gas 
was 5s. 5d. per 1000 cubic feet; at the present time, 3s. 6d. In 1874 there 
were sold 1,305,811,000 cubic feet of gas; in 1884, 2,051.219,009 cubic feet 
were disposed of. In 1874 it took 11°2 to pay dividends and interest 
per 1000 cubic feet sold; in 1884, 6°04 per cent. In 1874 the capital per 
million cubic feet of gas sold was £759; and at the present time 
it was only £374. The coals carbonized in 1874 were 181,49) tons; 
last year, 243,849 tons. In 1874 they made 1,649,616,000 cubic feet of 
gas; in 1884, 2,324,700,000 cubic feet. In 1874 the gas made per ton of 
coal was 8653 cubic feet; in 1884, 9533 feet. Leakage per cent. in 1874, 
18°7 per cent. ; last year, 11°76 per cent. In 1874 the productive power of 
the three stations was 11 million cubic feet in 24 hours; at the present 
time it was 16 millions. In 1874 they received for the residue products 
£22,922 ; last year, £48,909. In 1874 the greatest quantity of gas consumed 
in any 24 hours was 9,262,000 cubic feet; last year, 13,700,000 cubic feet. 
In 1874 they had 106,483 meters in use; at the present time, 130,019. 
They did not charge meter-rent ; but meters cost, to provide and maintain, 
nearly 4d. per 1000 cubic feet. The annual rate of increase in the con- 
sumption of gas during the past 10 years had been 5°7 percent. During 
the present year the Committee calculated they would require 250,000 
tons of coal, the greater part of which they had secured, but at an 
increase of 1s. to 1s. 6d. per ton, which represented nearly 2d. per 1000 
cubic feet. Notwithstanding, the Committee recommended that the price 
of gas should remain at 3s. 6d.—the same as last year. It had been 
remarked that 3s. 6d. per 1000 cubic feet was a high price for Glasgow. 
He had taken the trouble of examining the gas accounts of several 
large cities, and he found Glasgow would stand comparison withany. Take 
London, for instance, where 16-candle gis was supplied at 3s. 4d. per 1009 
cubic feet, or 2°5d. per candle, and where meter-rent was charged. Man- 
chester, similarly situated to Glasgow, supplied 20-candle gas at 2s. 8d. per 
1000, or 1°6d. percandle. Or take Newcastle, with 16-candle gas at ls. 104d. 
per 1000, or 1:4d. per candle; and then Glasgow, with 27-candle gas at 
3s. 6d., with no charge for meters; but if the 4d. were taken off, that left 
them with gas at 3s. 2d. per 1000, or 1'4d. per candle—the same as New- 
castle. Many other illustrations might be given; but he would content 
himself with moving the adoption of the resolution. 

Mr. Forrester said he was glad to see that the leakage had been reduced 
from 18°7 to 11°75 per cent., representing a considerable sum of money ; but 
he thought that it could be still further reduced. 

Mr. M‘Laren pointed out that during the previous year the leakage was 
even less than last year, and the difference was made up on account of the 
change that took place in the pipes in connection with the constraction of 
the districtrailway. A great many of the pipes had been found outof their 
places, and consequently there had been a great amount of leakage. 

Mr. Forrester asked whether the Committee were going to make a claim 
on the Railway Company. 

Mw, M‘Laren said the Committee had not yet made up their minds on 
the point. 

The minutes were then agreed to. 


THE “MURDOCH COMMEMORATION” GAS EXHIBITION 
IN CORNWALL. 

In the Journat for May 27 last an announcement appeared that the 
Royal Cornwall Polytechnic Society for the Encouragement of Science 
and the Fine and Industrial Arts purposed commemorating the discovery 
and application by William Murdoch (who for some time resided at 
Redruth) of coal gas as an illuminant, by combining with their annual 
Fine Art Exhibition, which was fixed to take place last month, a display 
of models, diagrams, and historical or other objects, having special 
reference to the use of gas. Prizes were to be awarded; a medal being 
offered by the Society for the best historical essay “‘On the Progress of 
Gas Manufacture from the Time of Murdoch’s Experiments to the Present 
Day.” Manufacturers were invited to send exhibits in any of the follow- 
ing classes:—(1) Gas Distribution. (2) Measuring and Testing of Gas. 
(3) Gas Lighting. (4) Gas Fittings and Apparatus for Lighting Dwellings. 
(5) Gas-Burners. (6) Gas Heating-Stoves. (7) Gas Cooking-Stoves. (8) 
Accessories of Various Kinds. (9) Residual Products. In response to 
this invitation, a goodly collection of gas appliances was sent in by 
(amongst others) Messrs. W. and B. Cowan, Messrs. Willey and Co., 
Messrs. W. Sugg and Co., Limited, Messrs. J. Wright and Co., and Mr. J. 
Somerville; and these having been effectively arranged in the Drill Hall, 
Falmouth, the Society’s Exhibition was opened on the 12th ult. by the 
Earl of Mount Edgecumbe. The Judges in the Gas Department have 
since made the follo wing awards :— 


First Silver Medal.—W. Sugg and Co., Lim., London, Sugg’s “‘ Taj ” lamp. 

Second Silver Medals.—W. and B. Cowan, Edinburgh, model of Cowan's 
patent gas governor; J. Wright and Co., Birmingham, instanta- 
neous spiral water heater; Ashmore and While, Stockton-on-Tees, 
slide-valve steam-pump. 

First Bronze Medals.—J. Somerville, London, working model of machine 
used in drawing and charging gas-retorts, full-size patent dip reducer ; 
J. Wright and Co., “Eureka” gas cooking-stoves (enamelled), [for 
improvement] ; also “ Kyrle” heating-stoves ; also “ Phoenix” heating- 
stoves [in competition] ; Arden Hill and Co., Birmingham, gas-bath, 
[in competition] ; also patent steam washer; Willey and Co., Exeter, 
stand of gaseliers; W. and B. Cowan, Edinburgh, 3-light patent 
measuring drum for gas-meters. 

Second Bronze Medal.—J. Thomas, Bodm in, model of patent anti-dip, 
with moveable ascension-pipe. 

Highly Commended.—J. Somerville, regenerator furnaces for ground-floor 
retort-houses. 





Mr. T. Hoteare, of Burnley, has been appointed to succeed Mr. Charles 
Eastwood as Manager of the Batley Corporation Gas-Works. 
At their meeting on the Ist inst., the Oswestry Town Council agreed to 
a request of the Water Committee of the Liverpool Corporation for a further 
extension (for one year) of the period within which the Corporation are to 
apply to Par liament for the confirmation of the agreement as to the supply 
of water enter ed into with the Town Council in July, 1880. The Corpora- 
tion asked for this extension of time as their application to Parliament will 
include a number of other matters in connection with their water under- 
taking, which are not at present ripe for settlement. Oswestry will not in 
any way be prejudiced by agreeing to the request now made; as it will not 
be practicable for Liverpool to give a supply of water under the terms of 
the agreement before the date when parliamentary sanction can be obtained 
in the session of 1896. 
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THE GAS QUESTION AT HARROGATE, 


With reference to certain statements made at the recent meeting of the 
Harrogate Town Council, when the question of the gas supply of the 
borough was under discussion, as reported in the Journat for the 26th 
ult. (p. 388), the Secretary of the Company (Mr. P. H. Wilkinson) has since 
written to one of the local papers a letter in which he categorically denies 
their accuracy, and expresses the astonishment of his Directors “ to find 
the Council committing themselves to a sweeping and exaggerated reso- 
lution, based on unwarrantable assertions, without giving them an oppor- 
tunity of refutation.”” In moving the adoption of the resolution referred 
to (which, it may be remembered, set forth that, in consequence of the 
high price charged by the Company for gas, and the general dissatisfaction 
with the supply, the Council should appoint a Committee to advise them 
as to the desirability of acquiring the gas undertaking, or of introducing 
some other means of lighting the borough) Alderman Dawson stated that 
“the Compary made 50 millions of thousand feet only two years ago, and 
it was paid for in the town.” This statement was, of course, obviously 
incorrect; for, as Mr. Wilkinson points out, if true, the Company’s income 
would exceed £36,000 daily throughout the year, instead of amounting, as 
it does, to only £40 a day. The Alderman further stated that “ negotia- 
tions had been going on for three months for the present contract [for the 
= lighting]; but it still remained unsettled.” According to Mr. 

ilkinson, however, the negotiations only commenced on the 2nd of July, 
were completed on the 15th of that month, and reported in a local paper 
on the iliooton day—making a period of 13 days. As to the allegation 
that there had been “numerous complaints, public and private, as to the 
gas, and general dissatisfaction arising from the method of supply,” it 
seems that the Company’s complaint-book has never been so free as at 
present ; and there has not been for a very long period one complaint of 
the nature specified. In reference to the price charged, Alderman Dawson 
asserted that within an “area”—of course he meant “radius”—of 25 
miles “the average price charged for gas did not reach two-thirds of that 
charged in Harrogate,” which was “ unreasonably and unjustifiably high.” 
These assertions the Secretary denies; adding that “ it is not even true that 
they are charging more than other places similarly situated in cost of 
material, capital, and other needful charges.” Coming to the remarks of 
Mr. Oxley, who seconded the motion, Mr. Wilkinson denies the truth of 
the statement that the Gas Company made not less than 25 per cent. 
profit. The Company, he says, have never yet divided 8 per cent. per 
annum on the paid-up capital; and this is borne out by the dividends 
declared at the last half-yearly meeting of the Company, held on the 30th 
ult., which were at the rates of 64, 4}4, and 4g on the various stocks of the 
Company. On the occasion referred to it was pointed out that these 
dividends, with preferential charges, did not exceed 72 per cent. per annum 
on the total paid-up capital. Comparing Harrogate with other places, 
Mr. Oxley stated that “the little town of Knaresborough supplied gas at 
3s. 4d. per 1000 cubic feet; and the Commissioners cleared a profit, besides 
lighting the town, of £1000.” Against this, however, Mr. Wilkinson sets 
the parliamentary return, which shows that £230 is received for the public 
lamps, the profit is £146, and the total charge on capital only £69. He 
concludes his letter as follows: “What reliance can be placed on the 
statements of persons who make such misrepresentations? It is true, 
however, that the Company have reduced the price from 6s. to less than 
4s. in nine years, besides giving an excess of 15 per cent. in illuminating 
power above the parliamentary standard. We doubt if any place has 
made a similar reduction. The Gas Company are satisfied with a 
reasonable dividend, do not desire to sell their property, and will (as in 
the past) continue to reduce the price whenever practicable; it being their 
interest so to do. The Commissioners have twice had the opportunity of 
purchase at about par; and if the Borough Council desire to sell gas at 
2s. 6d. per 1000 feet or less, let them follow the example of Leeds, and other 
West Riding towns, or as Hartlepool, Hull, and Lincoln are about to do. 
They may thus have the price at their own fixing. If the objectors to the 
Gas Company think they could manage better, they can introduce another 
mode of lighting at their own risk andadvantage; but the ratepayers will, 
we think, object to pay the cost of another ‘ Silber light,’ e¢ hoc genus 
omne, experiment. he Gas Company, being incorporated, have strict 
parliamentary privileges, powers, and obligations; therefore, if they pay 
unauthorized dividends, charge above ‘ standard price,’ neglect to supply 
gas under specified conditions, or do any acts unauthorized, there is a 
summary mode of dealing with them. Alderman Dawson and Mr. Oxley 
would not be the last to take proceedings against the Company if they 
credited their own statements, as penalties of very serious amount would 
follow the proof thereof before a magisterial Bench.” 





ILKESTON LOCAL BOARD GAS SUPPLY. 


At the last Meeting of the Ilkeston Local Board, the Gas Manager (Mr. 
}’, C. Humphrys) presented his annual report on the working of the gas 
undertaking. It showed that in the twelve months ending June 30 last 
there had been carbonized 3684 tons of coal, from which 35,505,700 cubic 
feet of gas had been produced. The Board had sold 26,219,900 cubic feet of 
gas to private consumers; they had consumed 3,491,600 cubic feet in the 
public lamps; and used 430,200 cubic feet on the works. The number of 
consumers was 812; and the number of public lamps 177. The length of 
mains was 17 miles, 3 furlongs, 64 yards. The leakage during the year had 
been 14 per cent. They had made 10} cwt. of coke, 11 gallons of tar, and 
29°5 gallons of liquor per ton of coal. With regard to the expenditure, the 
amounts were as follows :—Coal, £1983, as against £1589 in the previous 
year; wages, £629, as against £500; interest, £1662, as against £1418; 
rates and taxes, £207, as against £205; carriage of coal, £90, as against 
£39; salaries, £211, as against £180; repairs and renewals, £241, as against 
£165; instalments of loans, £124, as against £118; discounts and allow- 
ances, £50, as against £103. These, with smaller amounts, brought the 
expenditure up to £5364 18s. 2d. The receipts were: For gas, £4841 4s. 10d., 
as against £4658 4s. 6d.; coke, £539, as against £432; tar, £572, as against 
£434; liquor, £344, as against £300. The total receipts were £6317 6s. 8d., 
as against £5876 6s-2d.; and the net surplus was £952 8s. 6d. They had 
reduced the balance against them at the bank from £4000 to £500, and this 
had caused the plant and property account to rise from: £31,242 to £37,111. 
They had now invested in the Bank of England £891, as against £354 last 
year. They had in the reserve fund £283 7s. 5d.; and in the sinking fund 
£609 8s. Taking into consideration that they had made a reduction of 2d. 
per 1000 cubic feet in the price of gas, that they had laid out more for coal, 
and had had to pay additional interest, the proceeds altogether were about 
the same as in the previous year. The profits in 1883 were £1308, or £356 
more than last year. 





Tue death is announced, as having taken place on the 30th ult., of Mr. 
Edwin Bedford, of 1 and 2, Bucklersbury, E.C., the Clerk and Solicitor of 
the Worshipful Company of Tallow Chandlers, and who for upwards of 24 
years fulfilled the duties of that office. The deceased gentloman—as one 
of the firm of Messrs. Curtis and Bedford, and latterly of Messrs. Bedford 
and Monier-Williams—was Solicitor to The Gaslight and Coke Company. 








LANCASTER CORPORATION GAS AND WATER SUPPLY. 


At the last Meeting of the Lancaster Town Council, the report of the 
Gas Manager (Mr. C. Armitage, F.C.S.), and that of the Gas and Water 
Committee, on the working of the gas undertaking of the Corporation 
during the twelve months ending June 30 last, as given in the Journar 
last week, were brought up, together with a report on the progress of the 
water undertaking during the same period. The latter stated that the 
revenue from the sale of water for domestic purposes had exceeded that of 
the previous year by £212 16s. 6d. The revenue from water supplied by 
meter for trade and other purposes was in excess by £472 16s. 4d.; being a 
total increase of £685 12s. 10d. The total water-rental was £7672 16s. 7d, ; 
from the sale of water-fittings £336 19s, 2d. had been derived ; rent brought 
in £15 4s.; the amounts debited to revenue in 1882-83 not paid were 
£62 15s.; sundries, 6s.; amounting in the whole to £8088 Os. 9d. _ To this 
must be added the balance from last year, less the sum of £500 paid to the 
renewal fund, £298 3s. 8d.; and a sum allowed by the bank for interest 
of £3 2s. 2d.; making a total of £8389 6s. 7d. On the other side of the 
account the expenses of management were £467 8s.; maintenance of 
reservoirs, &vc., £315 4s. 6d. ; renewals and repairs, £281 12s. 4d. ; prevention 
of waste, £300 ls. 9d. ; extension of mains, meters, and services, £210 4s, 5d, ; 
water-fittings, £173 15s. 7d.; rents, £496 11s. 8d.; rates and taxes, 
£352 8s. 1d.; and sundry payments amount to £161 13s. 7d.—total, 
£2758 19s. 11d. To this must be added for interest on capital, £2983 6s. 64, ; 
amount due to sinking fund, £1550 12s.; amount expended on the 1852 
pipe-line, £264 16s. 10d., beyond that defrayed from the renewal fund; 
making a total of £7557 15s. 3d., and showing a net balance in hand of 
£831 1ls. 4d. The Committee decided to place to the reserve fund, in 
accordance with the statutory provisions, a sum of £500, and to transfer 
the balance of £331 11s. 4d. to the credit of the renewal fund, in order to 
meet any expense that might be incurred in connection with the examina- 
tion of the 1864 line of pipes. Accompanying the Committee’s report was 
one by the Borough Surveyor (Mr. A. Creer), in the course of which he 
said that the result of his efforts to reduce the waste of water which was 
found to take place in one portion of the borough, owing to leakages from 
burst pipes and defective fittings, had been a saving equal to an average 
consumption of 34°6 gallons of water per head per day in a district having 
a population of 458. This had been effected mainly by the use of Deacon's 
waste-water meters. : : 

Alderman Roper, in moving the adoption of the reports, said, with regard 
to gas, that they had not incurred any expenditure on capital account 
during the past year, but had paid for everything out of revenue, and had 
realized a profit of about £3000. They had now reduced the price of gas 
by 6d. per 1000 cubic feet. This would make a difference of £1500 in the 
profits. During the past year the residuals had brought in a less sum by 
£800 than in the previous year, owing to a reduction in the price of sul- 
phate of ammonia. This, however, was improving; and there was also 
an increased consumption of gas going on. The Council must not suppose 
that this was due to heavier bills to general consumers so much as to addi- 
tional consumers of a very large amount. There was an increased con- 
sumption of 15 per cent. over the previous year, and about 5 per cent. of 
the entire quantity of gas sold had been consumed for cooking, heating, 
and motive power. The latter was a new feature in connection with gas, and 
had led to an increased sale. The total capital expenditure on account of 
the gas-works had been £101,124 18s. of the authorized capital of £115,000. 
In the Water Department they had expended on capital account £101,938 of 
the £120,000 authorized, which was about £800 more than upon gas. There 
had been a considerable increase in the sale of water; and the Committee 
hoped that this state of things would continue, as further expenditure 
would have to be incurred. : 

Mr. E. Storey, in seconding, congratulated the Council upon the satisfac- 
tory position in which the business of the Gas and Water Departments 
stood at the present time. 

The reports were adopted. 





THE ACCOUNTS OF THE MANCHESTER CORPORATION. 


In the course of a report recently made on the accounts of the Man- 
chester Corporation for the past year, by the Mayor’s Auditor (Mr, W.T. 
Windsor) and the Citizens’ Auditors Ben J. Scott and F. R. Hollins), 
the following remarks occur :—“ We have during the past ten years taken 
steps to induce the Council to close the gas and water accounts on the 
31st of March, in order that the whole of the corporate accounts might be 
made up to one and the same date. The gas accounts are for the first 
time so made up; and we trust that the Council will insist upon the water 
accounts being made up to the same date. We have considered it our 
duty to require the submission to us for examination of the books of the 
Gas and Water Departments, in the belief that no distinction can be drawn 
between these departments and others directly paid out of the city fund, 
and that the duties of the Municipal Auditors are to satisfy themselves as 
to the correctness of all the cash transactions of the Corporation. Not- 
withstanding the refusal at first met with, these books have been placed 
by the Council at our disposal. Each of these departments has its accounts 
audited by a firm of Auditors recommended by itsown Committee. We think 
that such an audit is open to many objections; and, further, we consider 
that the importance and magnitude of the transactions of this Corporation 
imperatively require a continuous audit, which can only be obtained 
by the establishment of an independent audit department, in lieu of the 
employment of three separate firms of paid Auditors as is now the case. 
We suggest that such department be placed under the supervision of the 
Municipal Auditors, and be entirely independent of any Committee. Such 
audit department would provide an examination of the books and accounts 
of the Corporation to an extent not now possible. It would also provide 
machinery for an efficient check upon contracts and 4 and that no 
expenditure was aap beyond the estimates approved by the Council. It 
would also be the most efficient check upon needless and illegitimate 
expenditure by any Committee. The cost of such a department would 
not much, if at all, exceed the amount paid this year to professional 
auditors. But we have no hesitation in asserting, from our examination 
of the accounts for the past year, that, if armed with reasonable powers, 
the proposed audit department would affect a further saving in ithe 
expenditure of this Corporation of many thousand pounds per annum. 


At the Meeting of the Manchester City Council last Wednesday, on the 
minutes of the Water-Works Committee coming up for confirmation, | 

Mr. Winpsor moved their adoption with the exception of the resolution 
in which the Committee gave it as their opinion that no public advantage 
would be derived from their altering the date to which their accounts 
were made up. This, he said, he wished sent back to them for further 
consideration. The position of affairs was that, while the accounts of all 
the other Committees were now made up to the 31st of March, 1 
accounts of the Water-Works Committee were made up to the 3st 0 
December, so that all the accounts of the Corporation could not be brought 
down to one date, which was very desirable. He knew no reason why 
this one Committee should obstinately refuse to carry out the request _ 
merely of the Finance Committee, but also of the Local Governmen 
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Board and of the Auditors. The only thing necessary to effect the change 
was to have a clause inserted in one of their Acts of Parliament, 

Alderman Grunpy seconded the motion. 

Alderman Patreson (Chairman of the Committee) said he did not think 
the Committee cared much about the matter; but they did not wish to 
apply for an Act of Parliament. If the Council really decided to have all 
the accounts made up to the March quarter, the Water-Works Committee 
would fall in with the plan. 

The motion was agreed to. 





THE HULL TOWN COUNCIL AND THE ELECTRIC LIGHT. 

At the last Meeting of the Hull Town Council, on the minutes of the 
Lighting Committee coming up for confirmation, 

The Mayor (Mr. Rollit) moved—“ That the general question of the 
electric lighting of the borough be adjourned for the further consideration 
of the Committee, and to enable them to fully report for the guidance of 
the Council; and that, in the meantime, the lighting of the Town Hall by 
electricity be continued by and under the direction of the Committee and 
the Borough Engineer, with full power to purchase new, or any of the 
existing plant necessary or useful for that purpose.” He said the cost 
would not exceed, under any circumstances, £1250; and this included the 
purchase of the engine and all accessories. The outlay per annum would 
not exceed £130. 

Alderman SEATON seconded the motion. 

Mr. Poot said there was no necessity for hurry in this matter. They 
could very well afford to wait; and he moved, as an amendment, the 
adoption of the resolution submitted with the exception of the portion 
relating to the continuance of the lighting of the Town Hall by electricity 
with full power to purchase the necessary plant. 

Mr. LaRarpD, in seconding the amendment, said in view of the existing 
distress in Hull, he could not vote for a scheme which would cost £15 or 
£16 for lighting at every one of the twelve meetings held in the Council 
Chamber during the year. 

Alderman CuHapman said it was felt the rates would be considerably 
higher (probably 1s. in the pound) next year; and, in face of this alarming 
increase, he could not vote for such an expenditure of money. 

Mr. Exam (the Chairman of the Lighting Committee) contended that the 
introduction of lighting by electricity into Hull had acted beneficially, as 
it was mainly through this that improved gas-lamps were being brought 
into use. 

On a vote being taken, the amendment was declared lost; but a division 
was demanded, which resulted in 19 voting for and 19 against it. The 
Ex-Mayor (who was presiding) gave his casting vote against the amend- 
ment. 

The vote was then taken on the Mayvr’s motion, which was declared 
lost. A division was demanded, which resulted in 19 voting for the motion 
and 20 against it. The amendment was therefore lost. 

The minutes of the Lighting Committee, which authorized the Com- 
mittee to obtain tenders from other electric light companies for the supply 
of electric lighting in Hull were also rejected ; 11 voting for and 20 against 
their adoption. 


THE BRIGHTON TOWN COUNCIL AND THE ELECTRIC LIGHT. 

At the Meeting of the Brighton Town Council last Thursday, the Gas 
Committee presented a special report in regard to a letter received on the 
12th ult. from the Hammond Electric Light and Power Supply Company, 
Limited. The letter contained an intimation that electric lighting in 
Brighton was increasing; and that in order to enable the Company to 
cope with new orders it will be necessary for them to increase their plant. 
They therefore suggested that, before they incurred this expenditure of 
additional capital, their Managing Director (Mr. Hammond) should wait 
upon the Gas Committee with the view of submitting to the Corporation 
a scheme by which the Company should, in conjunction with the Corpora- 
tion, carry into effect the provisions of the Brighton Electric Lighting 
Order, 1883, with such modifications as, under the circumstances, the 
Board of Trade might sanction. The Committee granted the interview 
applied for. It took place at the Town Hall on the 13th ult. ; and resulted 
in the Committee requesting Mr. Hammond to put his proposals into 
writing for their consideration, which he afterwards did. The letter was, 
in the first place, submitted to the Electric Lighting Sub-Committee, to 
whom the Gas Committee have referred the question of electric lighting. 
This Sub-Committee reported that they had very carefully considered the 
proposal, but did not think it would be advantageous to the town to agree 
to it. The Gas Committee concurred in this view; and recommended 
that Messrs. Hammond’s offer should be declined. 

Alderman Lamp, in moving the adoption of the report and the recom- 
mendations contained therein, said the Committee did not think that it 
would be at all advantageous to the town to agree to the proposals, which 
were, in fact, thoroughly inconsistent with the Order which the Council at 
present had. And, in addition, if they agreed to the proposals, they did 
not for one moment suppose the Board of Trade would sanction them. 

Mr, G. SmrrH seconded the motion, and it was carried. 





We understand that in the offer made to the Corporation by the 
Hammond Company (with the view of putting into operation the Pro- 
visional Order obtained by the Corporation for the lighting of a district 
including part of the King’s Road ‘and the centre of the town), it was 
pointed out that the expense of carrying the Order into effect was expected 
to amount to something like £60,000; and when the matter came before 
the Council they decided to let it rest for six months, pending further 
improvements, or more definite knowledge of house-to-house lighting. 
The result has not been considered satisfactory ; and the Committee with 
whom the matter was left have not stirred in it. The Council have, how- 
ever, on the other hand, laid down a system of electric lighting at the 
Royal Pavilion, where both in the rooms and in the grounds on the 
occasion of out-door fétes in the evening it is said to have proved effective. 
The supply of electricity for illuminating purposes in the town generally 
has from the first been left to the Hammond Company, who have a station 
at an iron-foundry near to the railway. The Company now proposed 
to take over the powers of the Corporation under their Provisional Order, 
which they suggested should be varied. They desired to abolish the area of 
compulsory supply, leaving them to supply electricity only where it could 

done at a profit; to nearly double the maximum price; and to make 
other considerable variations, regarding which they expressed the opinion 
that the Board of Trade “ would be happy to vary the terms of the Order, 
80 that one Corporation in England at least should put into force, in a 
modified form,” a Provisional Order granted under the Electric Lighting 
Act, 1882, “ which unfortunately, and to their great disappointment, has 
up to the present been practically a dead letter.” As to the profits, the 
Compan proposed that the first 10 per cent. should go to them, and any 
surplus be divided between them and the Corporation; the latter having 
— to purchase the undertaking at six months’ notice. The Committee 
owever did not consider it would be advantageous to the town to agree 
to the offer, and (as stated above) recommended the Council to refuse it. 





THE QUALITY OF THE METROPOLITAN WATER SUPPLY 
DURING THE PAST YEAR. 
AnnvuaL Report or Messrs. Crookes, OpLING, anp Trpy. 

The report of Mr. W. Crookes, F.R.S., and Drs. W. Odling and C. 
Meymott Tidy to Col. Sir Francis Bolton, the Official Water Examiner 
for the Metropolis under the Metropolis Water Act, 1871, describing the 
composition and quality of daily samples of water supplied to London 
during 1883, was issued last week. It states that the three gentlemen 
named have, at the expense of the Water Companies, analyzed 2224 
samples collected by them from the mains and reservoirs of the seven 
Companies taking their supply from the Thames and Lea. From the 
time of beginning their monthly reports, in December, 1880, they had up 
to December, 1883, examined altogether 6524 samples of water supplied to 
the Metropolis. Of the 2224 samples analyzed last year, 32 werevery slightly 
turbid, 5 were slightly turbid, and 2187 were perfectly bright, clear, and well 
filtered. In the case of three out of the five slightly turbid samples, the tur- 
bidity was confined to the locality whence the samples were drawn, and was 
dependent 7 the carrying out of work at the time, in connection with 
the supply of the neighbourhood. The proportion of samples found to be 
bright, clear, and well-filtered amounted to 91°4 per cent. in 1881, 97°6 in 
1882, and 98°3 in 1883. Practically, the water was found throughout the 
past year to be fully aérated or oxygenated. Concerning the quantities 
of free or saline ammonia present in 318 of the samples examined, 
the reporters —_ out that on two occasions the 1-333rd of a grain 
per gallon, and on five occasions the 1-500th of a grain per gallon 
were recorded ; on 48 occasions the 1-1000th of a grain per gallon was 
recorded; while 263 examinations failed to reveal any appreciable trace of 
ammonia whatsoever. The proportion of samples free from recognizable 
ammonia amounted, in 1881, to 60°6 per cent. of the whole ; in 1882, to 70°9 
per cent. ; and in 1883, to 82°7 per cent. There was found to be a succes- 
sive gradual yearly diminution in the small proportion of organic matter 
present in the Thames-derived water supplied to the Metropolis. This 
diminution was dependent to a considerable extent on the continuously 
increased efforts made by the Water Companies to improve their filtration 
and subsidence processes and arrangements. The quantity of nitrogen, in 
the form of nitrate or nitrite, found in the samples ranged from about 
0°150 to 0°225 of a grain per gallon; the quantity being, on the average, 
somewhat lower in the summer and autumn than in the winter and spring 
quarters. Adding together the nitrogen in the form of ammonia, that in 
the form of organic matter, and that in the form of nitrates and nitrites, 
the total combined nitrogen of the water was obtained, from the quantity 
of which Dr. Frankland calculates what he calls the “ previous sewage 
contamination” of the water; amounting in the case of the river supply 
of London to about one-third of that met with in the spring-water supply. 
The quantity of chlorine amounted throughout the past year to either 
close upon, or a little more than 1 grain per gallon ; corresponding to about 
12 grains per gallon of common salt. The mineral matter in solution 
consisted mainly of the carbonates of the alkaline earths, with a small 
quantity of sulphates, nitrates, and chlorides. These salts, there was 
reason to believe, were beneficial rather than prejudicial to the animal 
economy, supplying, as they did, constituents required for the organism. 

In the course of some “ General Observations” which conclude their 
report, Messrs. Crookes, Odling, and Tidy complain that Dr. Frankland, 
in his reports to the Registrar-General on the Metropolitan Water Supply, 
does not seem to them to “ recognize the judicial character of the position 
he occupies as a quasi-referee between the public and the Water Com- 
panies ; and, accordingly, that he does not hesitate to use his position as a 
means of directly or indirectly advocating his own individual views on 
water supply, and thereby of contributing, as far as he is able, to bring 
about what he personally conceives to be, in the interests of the public, a 
much desired change.” To the actual analytical results set forth in 
Dr. Frankland’s reports Mr. Crookes and his colleagues did not, in general, 
take exception; though they considered it to be unadvisable that work of 
such an official character should be conducted in the private laboratory of 
the reporter’s own son, and “more than thorough-going disciple,” rather 
than, as heretofore, in a public laboratory by independent assistants. 
Despite, however, the occurrence of occasional discrepancies, to which 
attention was called at the time, the general results of the two sets of 
experiments—those of Dr. E. Frankland and those of Messrs. Crookes, 
Odling, and Tidy—agreed fairly well; making allowance for the fact that 
the samples taken by the latter gentlemen for complete analysis were 
collected on every day throughout the year (excluding Sundays and holi- 
days), while those reported on by Dr. Frankland to the Registrar-General 
were all collected on a single day in every month. Taking the two sets 
of estimations of organic carbon as an example, the mean results in grains 
per gallon, obtained by Mr. Crookes and his colleagues for the year 1883, 
are given in the first column of the accompanying table, those reported to 
the Registrar-General in the second column, and the differences (ranging 
from only 0°006 to 0°016 grain per gallon) in the third column. 





Differences. 


Organic Carbon. 
Grains per Gallon. 


Grains per Gallon. 





| C.,0.,& T. Frankland | 
| 0°059 ee 0° 


New River Company .. .; 069 0°010 
East London Company. .. . | 0-088 oe 0-094 } 0°006 
Thames Companies. . «+ « «+ 0-099 ‘e 0°115 0°016 





The difference in the two sets of results, even in the case of the Thames 
Companies’ waters, where it was largest, was admittedly of no practical 
consequence; and it was not to Dr. Frankland’s actual results, and 
certainly not to his general results, that the reporters took constant 
exception. They, however, “protest most strongly against the peculiar 
modes of statement and comparison employed by him, with obvious 
intent to disparage the river-water supply and exalt the well-water supply 
of the Metropolis.” “It is, indeed,” they add, “ but rarely that any direct 
charge of unwholesomeness is preferred. A direct charge admits of a 
direct answer, such as that with which we concluded our annual report for 
1882. But, persistently, scales of comparison not in general use among 
chemists are resorted to, and statements are made in such language and 
in such a form as to excite prejudice and lead to unwholesomeness being 
inferred. Statements and comparisons of which the verbal accuracy 
cannot be impugned are made use of to suggest conclusions which would 
not bear being put forward definitely on the strength of the analytical 
results made use of for their suggestion.” In illustration of this, several 
extracts are given from their monthly reports, in which they had called 
attention to the kind of disparagement by suggestion against which they 
once again renewed their hitherto ineffectual protest. 

In conclusion, the reporters discuss the question whether the minute 
proportions of organic matter in the water supply are prejudicial to health ; 
and on this point they make the following remarks :— 

“It was explained in the report of the Royal Commission on Water Supply, 
thata minute proportion of organic matter, variable in amount with season, 
is a normal constituent of river water ; that there is no reason whatever to 
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consider this proportion of natural organic matter as in any way preju- 
dicial to health; and that there is absolutely no chemical evidence to 
indicate that the minute proportion of organic matter present in the water 
supply of London is different, either in quantity or kind, from the natural 
organic matter of the river, as met with, for instance, at Lochdale, where 
the main stream of the Thames is formed. Of the typical varieties of 
water, other than river water, resorted to for town supply, lake water is 
characterized by containing, for the most part, about the same small pro- 
portion of organic matter that is present in river water ; while good spring 
water is characterized by containing a considerably smaller proportion of 
organic matter than either river water, or lake water, and at the same time 
of containing a considerably higher proportion of total nitrogen ; this last 
constituent being taken by Dr. Frankland as the measure of what he calls 
the ‘ previous sewage contamination’ of the water—a matter of which we 
formerly heard so much when soft lake water was held up to our admiration 
as the one desirable supply of the future, but of which we have lately heard so 
little, since hard spring water has, somehow or other, become first favourite. 
Disregarding the objection to the phrase itself—and the use of catchpenny 
expressions, like ‘ previous sewage contamination’ and ‘amounts of organic 
impurity,’ seems a little out of place in what purports to be official state- 
ments of the results of shantiael suaiotie~ieh us see what is implied in the 
statement, paraded month after month, that the ‘amount of organic 
impurity ’ contained in individual samples of Metropolitan water is two, 
three, or four times as large as a particular average amount present in the 
Kent Company’s water; and consider, further, what is the basis of fact on 
which this statement reposes. In the first place, the statement clearly 
implies that spring water is the proper type of what river water (or, at any 
rate, of what Metropolitan water) should be—a notion entirely without 
foundation, and discordant with the reporter’s own strong recommendation 
of soft lake water for the supply of London. It further suggests the 
notion that the wholesomeness and desirableness of different water 
supplies are inversely as the ascertained quantities of organic matter 
which they respectively contain—that a water containing 0°2 grain of 
organic matter per gallon is twice as unwholesome as a water containing 
only 0°1 grain, and a water containing 0°1 grain twice as unwholesome as a 
water containing only 0:05 grain—and this irrespective of any ascertainment 
of the chemical nature and hygienic character of the organic matter, and 
irrespective of any regard to the absolute smallness (one might almost say 
insignificance) of even the largest quantities habitually met with. If the 
statement has not this implied meaning, it would seem, as we take it, to 
have no meaning at all. With a view to show what are the facts of the 
matter, we have made an abstract of the monthly results published in 
the Registrar-General’s returns for the year 1883, in respect to the quantities 
of organic carbon present in the water supplies of London, Birmingham, 
and Glasgow; these results, so far as London is concerned, being, as we 
have already pointed out, fairly in accordance with, though somewhat 
higher than our own. The following table shows the actual quantities of 
organic carbon, expressed both in parts per 100,000 and in grains per 
gallon, and the estimated quantities of organic matter in grains per gallon, 
present in the several supplies of water, as determined by monthly 
analyses of the London waters, made by Dr. Frankland; of the Bir- 
mingham water, made by Dr. Hills; and of the Glasgow water, made by 
Dr. Mills. For the calculations giving the figures in the second and third 
columns of the table, we are responsible :— 

Means of Monthly Analyses, 1883. 


Organic Carbon.|Organic Matter 
| 








| 
| 
Source. Proprietary. | 
| Parts Grains | Grains per 
| per per gallon 
| 100,000. | gallon. | (estimated). 
Chalk springs . . .|Kent Company. . . .| 0°050 | 0°035 0°087 
River Lea and springs ..New River Company . .| 0°099 | 0°069 0°173 
RiverLea. .. . East London Company .| 0°135 | 0°094 0-235 
Loch Katrine. . . .|Glasgow Corporation . .| 0°148 | 0°100 | 0°250 
Mixed . . . . . .|Birmingham Corporation| 0°148 | 07103 | 0°259 
River Thames . . ./The Five Companies . ‘| 0°164 | O°115 | 0°287 


| 


“It be seen that the organic matter of the Kent Company’s spring water 
is less than 0°1 grain per gallon; that the organic matter of the New River 
Company’s water (which is to the extent of about four-fifths river water 
and one-fifth spring water), is considerably less than 0°2 grain per gallon; 
that the organic matter of the East London Company’s water, which is a 
river water, that of the Glasgow Corporation’s water, which is a lake water, 
and that of the Birmingham Corporation’s water, which is a mixed water, 
supplied in varying proportions from reservoir, stream, and well, are alike 
about 0°25—.e., one-quarter—grain per gallon; while the organic matter 
of the Thames Companies’ supply of river water is less than 0°3 grain per 
gallon. It is to be noted, however, that, although the average proportion 
of organic matter in the Thames-derived water supplied to London, is, to 
the extent of 0°03 or 0°04 grain per gallon, in excess of that in the 
Birmingham and Glasgow Corporations’ supplies, this excess is entirely 
due to the effect of the winter floods. Comparing the results for the eight 
months, March to October, 1883, the proportion of organic matter in the 
Glasgow Corporation’s supply, or 0°247 grain per gallon, is somewhat in 
excess of the proportion found in the Thames supply, or 0°224 grain per 
gallon. In view of the importance which is sometimes attached (though, 
as we maintain, unwarrantably) to the relative variations in the always 
minute proportion of organic matter present in the London supply, it is 
satisfactory to note that, at periods of summer heat and drought, the 
natural agencies at work to keep down the proportion of organic matter 
existing in the water of the river are at their maximum of activity. It 
results, in this way, that the water supply of London is at its best at 
those seasons of the year when any failure in the quality of the supply 
might be considered likely to be of exceptionally serious import. 

“The above statements as to the particular fraction of a grain of dis- 
solved organic matter present in a gallon of different kinds of water, serve 
to convey some idea of the habitual exceeding smallness of the quantity. 
Whether or not variations—it may be relatively large, but always falling 
within the limit of a very small absolute quantity per gallon—are matters 
of any real significance, must obviously depend on the character of the 
dissolved organic matter present in the different waters, or in the same 
water at different times. We are not unmindful of the predominant 
importance of this consideration; and should any charges be made 
impugning the wholesomeness of London water by reason of the ascer- 
tained nature of the small proportion of organic matter which it is found 
to contain, we shall, as we believe, be prepared to meet these charges ; or, 
undoubtedly, failing this, to admit them. But it is not from the results of 
any experimental investigation as to the nature and influence of the small 
proportion of organic matter present in London water that its wholesome- 
ness is month after month (by suggestion) attacked. Neither is it, save in 
the case of a few samples collected at periods of flood, that any charge of 
unwholesomeness is preferred against the water by reason of the absolute 








quantity, or increase of quantity, of organic matter which it contains 
But month after month it is held up to reprobation, because, being a riyer 
water, it has not the characters of a spring water. Month after month 
with a view to its disparagement, it is subjected, in an official return, to g 
popular ‘clap-trap’ comparison of such barefaced worthlessness, that jts 
application to other than London waters is not ventured on, for fear of its 
exposure. Tried by this standard of comparison, peculiar in every way to 
the reporter, the highly esteemed—and deservedly esteemed—Loch Katrine 
water supplied to Glasgow would, during the summer months, take rank 
below, and on the average of the year take scarcely equal rank in whole. 
someness with, the much-decried Metropolitan river supplies.” 

It should be added that Mr. Crookes and his colleagues make their tests 
by means of the “ colour meter,” in which the tint of colour exhibited by 
a thickness of 2 feet of water under examination is compared with the 
conjoint tint of so many millimetres of a particular blue solution, and 
of so many millimétres of a particular brown solution ; both solutions being 
coloured with definite mineral salts, and made of a specific strength, so ag 
to be reproducible of exactly the same shade and depth of tint after any 
interval of time. As a general rule, the degree of brownish tint in the 
same supply of water is found to vary with the proportion of jorganic 
matter present in the water, as determined by the combustion and per. 
manganate processes. To this general rule occasional exceptions are, 
however, presented by individual samples of water. The results of the 
various tests made during the past year are recorded in 27 tables; the 
colorimetrical examinations being represented in a series of coloured 
diagrams. 

THE WATER SUPPLY OF BRIGHTON. 
ConsTANT v. INTERMITTENT SUPPLY. 

At the Meeting of the Brighton Town Council last Thursday—the 
Deputy Mayor (Alderman Davey) in the chair, 

Mr. StyER moved, in accordance with notice previously given—* That 
the water supplied to the inhabitants by the intermittent system be turned 
on daily for two hours in the afternoon, in addition to the morning 
service.” He said that he moved this resolution in the interest of the 
inhabitants ; but at the same time he gave the Water-Works Committee 
credit for having the same object in view. He had, after repeatedly men- 
tioning the matter in the Chamber, written to the Committee on the 
subject, with the view of bringing it before the Council. It had, however, 
been excluded from the agenda ; and he had received a letter from the 
Town Clerk, in which it was stated the Committee desired that all water 
for domestic purposes should be used by the constant service system. 
With this he (Mr. Styer) entirely agreed; and he felt that it would be of 
the greatest advantage to the town if the whole of the inhabitants were 
supplied by the constant service mains. But it so happened that little 
more than half the houses were so supplied; and 10,818 had only water for 
two hours out of the 24. 

Alderman Reeves (interrupting) : During four hours. 

Mr. StyeR said from information he could gather it was for two hours 
only ; but he would, for the sake of argument, take it at four hours. This 
circumstance must subject a number of people to great inconvenience, 
and it seemed to him extraordinary that the Water-Works Committee did 
not do the next best thing for these people to their having a constant 
service—viz., give them water more frequently during the day. He knew 
they could not give them a constant service; for, as it had been explained 
in the Chamber, the cost of the alteration of the fittings, &c., would be no 
less than £100,000. But the plan the Committee seemed now to be fol- 
lowing was to induce those having the intermittent to change it to the 
constant service, by refusing to study their convenience. This, however, 
did not seem to him to have the desired effect. In July, 1872, when the 
water-works were taken over by the Corporation, there were 13,546 inter- 
mittent services; and in August, 1884, twelve years and a month later, 
there were still 10,818. So that during the twelve years that had passed 
since the Corporation had taken over the works, 2728 intermittent services 
only had been changed for constant service mains; and, at this rate, he 
had computed that it would take no less than 48 years to have all the 
intermittent services changed. He, therefore, asked them was it fair, 
when the remedy was so easy, to let the occupants of 10,818 houses suffer 
as they must do, simply because in 48 years’ time they might all be 
induced to have their services changed? The expense attached to his 
proposal would be trivial as compared with the benefit which would be 
conferred on large numbers ; and he believed the ratepayers could demand 
as a right what he now asked for on their behalf. He would have them 
bear in mind that the water-works were purchased with the ratepayers’ 
money, and a profit of £4000 yearly was made from them; this amount 
being used, he believed, for the remission of a portion of the rates. In this 
remission the people who had the constant service participated to an equal 
extent with those who only had the intermittent supply; and surely it 
was not fair then that some people should only have the water for two or 
four hours in the day, while others had it at hand for all the 24 hours. 

Mr. Berry seconded the motion. 

Mr. R. DE would have liked the resolution to go farther than it did, for 
he wished to have the supply on till six o’clock in the evening at the earliest. 
There were, he said, 10,000 houses under the intermittent system, with an 
average of six or eight people living in each; so that some 60,000 or 80,000 
people in the town had to do without any water beyond that which they 
stored. Many, too, were without cisterns at all, and had to store their 
supplies in whatever vessel they could get. 

Mr. Booru said the statement made by the previous speaker was a very 
serious one. The town could not possibly be healthy without a pure and 
abundant water supply ; and he maintained that it was very desirable, in 
every sense of the word, that the Council should give this matter earnest 
consideration. They had an almost inexhaustible supply of water; and he 
did not think there could be any harm in giving the townspeople an addi- 
tional allowance of that which was so necessary to health and comfort. 

Alderman Martin said, in the absence of the Chairman of the Water- 
Works Committee, he must move an amendment to the proposition. Good 
results had followed the discussions they had recently had on the matter; 
and large numbers of people were having their intermittent system changed 
to the constant service system. Indeed, such an effect had been produced, 
that the changes were now taking place at the rate of 1000 a year, which 
was more than treble the numbers in previous years. He considered that 
the turning on of the water in the afternoon as well as in the morning 
would have evil effects from a sanitary point of view, for cisterns were, in 
too many cases, seldom cleaned out. With this extra supply in the after- 
noon, the water that was there in the morning would not all be run off, but 
be left in the cistern with the sediment which naturally accumulated; and 
the Council would agree that such a thing as this must be injurious. He 
moved an amendment, to the effect that the Council being of opinion, that, 
for sanitary reasons, all houses in the borough and district should be 
supplied with water from the constant service mains, desired to induce 
persons having the intermittent system to make the necessary alterations 
to change it for the constant service mains as early as possible, and there- 
fore deemed it inexpedient to take any steps that would tend to perpetuate 
the intermittent supply. 
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Alderman REEVES seconded the amendment. 

Mr. BostEL supported the amendment, on the ground that it would tend 
to efiect the object he had always had in view—viz., the abolition of the 
intermittent system. 

Alderman Reeves said he certainly had no knowledge of the want of 
water that some members had spoken of; and if there was any want, the 
Sanitary Committee should make it known at once. He could not believe 
that there were so many houses without cisterns as Mr. Dell asserted, for 
the healthy condition of the town directly contradicted such a statement. 
Mr. Styer computed 48 years as the time which would elapse before all the 
intermittent services were done away with; but he (Alderman Reeves) 
could say, without fear, that if this proposition was carried out they never 
should get rid of them. If people wanted water in the town it was their 
own wilful wickedness that caused it; for the water was laid on to their 
very doors. 

Mr. Devi said the proposition was made to benefit the poor people 
living in houses which were not worth any outlay in the eyes of the land- 
lords, and who would not in consequence alter the fittings. 

Mr. Haut thought it was not desirable for the Council to do anything 
that would be likely to prolong the intermittent system, which, with its 
other evils, had an underground waste which they could not control, and 
which accounted for a large portion of the 8 gallons of water per head per 
day which was used beyond that used for legitimate purposes. 

Mr. SauNDERS mentioned that the Works Committee now never passed 
plans of houses unless they were properly supplied with the constant 
service. 

Mr. Suarp thought the Committee were doing all they could for the 
town; and, for similar reasons to those set forth by Mr. Hall, he should 
support the amendment. 

After a few remarks from Mr. Berry in support of the resolution, 

The Deputy Mayor mentioned that the number of changes from the 
intermittent to the constant service system had so increased that during 
the first six months of this year no less than 632 such changes were 
effected. This showed the results of the discussions the Council had had 
on the subject. 

Mr. Styer having replied, the amendment was put and carried by 
15 votes to 8. 


WATER SUPPLY. 
By Epwarp Easton, M. Inst. C.E. 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

The object of this paper is to put before the Conference, in as concise a 
form as possible, the considerations which should govern the supply of 
water for domestic and other purposes—not with the intention of enuncia- 
ting any new thing, but with the hope of drawing attention to well- 
recognized principles, which are too often forgotten or neglected. 

The three chief points which have to be considered in relation to this 
subject are—(l1) The source of the water. (2) Its distribution. (3) The 
conditions under which it is used. With regard to the source, it is evident 
that, in designing water-works, the engineer has to provide that the water 
shall be adapted to the purposes for which it is intended to be used, both 
as regards quality and quantity. The question of quality will depend 
upon circumstances. It is essential, of course, that in every case the 
water shall be free from contamination by organic and other impurities ; 
but the necessity of its being chemically free from other constituents will 
depend, to some extent, upon the purpose for which it will be used. For 
instance, in a manufacturing district, where the water is required for 
dyeing and such-like purposes, it must be free from certain mineral 
ingredients; whereas for the supply of drinking water, and for general 
purposes, this is a qualification which need not be insisted on. 

It is now generally admitted that a soft water is preferable to a hard 
water, provided that the storeage and distribution are properly carried 
out; and in every case where there is a choice of supplies, that which is 
soft, or which can be softened by simple means, should be chosen. The 
process invented by Professor Clark, for softening hard water by the 
deposition of a portion of the lime, is of a very simple character ; and it has 
been successfully adopted in many cases. 

Sources of water proper for use may be ‘classed under two distinct 
heads—(1) those which are afforded by Nature in a state absolutely pure 
and fit for use, such as water drawn from wells and deep-seated springs ; 
(2) those derived from watercourses or gathering-grounds which are open 
to the atmosphere, and which must necessarily be exposed to the risk of 
contamination from external agencies. In the case of the former, no 
works for storeage or purification are necessary; the stratum of rock, or 
other material from which the water springs, forming a natural reservoir 
and filter. In the second case, it is necessary that all direct pollutions 
shall be prevented from coming into the source; and that, in almost 
every instance, efficient means of filtration should be provided. The 
filtration ought, wherever it is found impossible to altogether prevent the 
chance of contamination, to include the use of some deodorizing agent, of 
which there exist more than one capable of practical application. As 
instances may be mentioned, the filtration at Wakefield, where, for many 
years, by the use of Spencer’s magnetic carbide of iron, a water very much 
contaminated was rendered perfectly wholesome; and that at Antwerp, 
— Professor Bischof’s spongy iron is employed with an equally good 
result. 

Essential as it is to ensure that the source of supply is proper for the 
required purposes, it is equally essential that the mode of distribution shall 

such as shall prevent its deterioration before being used. To effect 
this, it is absolutely necessary that the reservoirs, into which the water is 
collected for distribution, should be covered, and that the mains and pipes 
should be perfectly air-tight, and laid at a proper depth below the surface, 
80 as to preserve the water in its original state of purity, and as much as 
possible at the same temperature, during its passage from the source to 
the consumer. 

One great cause of the complaints of the quality of the water in most 
large towns is the use ofcisterns for storing it in the houses. It is impos- 
sible to employ these receptacles without the risk of some injurious effect 
upon the water. In the session of 1877-8, two Bills were introduced into 
Parliament, at the instance of the Metropolitan Board of Works, for pur- 
chasing the undertakings of the London Water Companies, and for pro- 
viding a separate supply of drinking water from the chalk. During the 
exhaustive examination of the waters supplied by the Companies, made by 
the eminent gentleman who now so fitly and ably occupies the chair (Sir 
Frederick Abel), assisted by Dr. Dupré, Mr. G. H. Ogston, Professor 
Voelcker, and the late able Chemist of the Metropolitan Board, Mr. T. W. 
Keates, it was found that, while the water delivered in the mains was in 
almost every case excellent, the position and condition of the cisterns too 
frequently rendered it utterly unfit for human consumption. A great 
number of cistern deposits from all quarters of London were examined by 
the five gentlemen named, with the general result just stated. 

It is scarcely credible that the favourite place for fixing the cistern from 
which the water for drinking and culinary purposes is drawn is immedi- 
ately over the water-closet or next the dust-hole; while even in the better 








class of houses, where the cisterns are located in the roofs, they are very 
rarely sufficiently covered, and are open to contamination from soot, dust, 
inroads of blackbeetles, and other abominations. The latest researches 
of scientific men show that there is no more fruitful source of disease than 
such a condition of things affords. Although, doubtless, a great deal has 
been done, by the expansion of the system of constant service in London 
and elsewhere, to remedy this frightful evil, the following extract from 
Col. Sir F. Bolton’s report for the month of May shows that there is still 
much room for improvement. He says: “In the monthly and annual 
reports on the Metropolitan Water Supply, attention is drawn to the 
necessity which exists for a regular cleansing of cisterns, and also to the 
fact that contamination of water from gases generated by sewage is of far 
more frequent occurrence than is generally understood. Waste-pipes from 
cisterns are still to be found which are in direct communication with 
drains; so that gases may flow back into the cistern, and become absorbed 
by the water. ‘T'o prevent this, an overflow-pipe should be brought outside 
each house, and the end left exposed tc the air, instead of being carried 
into a drain, as is often the case. By the adoption of this plan, poisonous 
effluvia and gases from drains will be got rid of, which would otherwise 
ascend through the pipe, and not only be partly absorbed by water in 
cisterns, but be mixed with the air in the houses; thereby becoming a 
cause of disease. ‘The attention of consumers has been drawn to the fact 
that, in houses supplied on the constant system, all danger of drinking 
stale or contaminated water from cisterns may readily be avoided if the 
following recommendation is carried into practice—viz., to attach a small 
draw-off tap to the communication-pipe which supplies the cistern from 
the main in the street, from which water may be drawn at any moment, 
day or night, direct from the works; thereby taking full advantage of any 
efforts made by the Companies to purify the water to the utmost extent. 
This water should be used for drinking and cooking, and the contents of 
cisterns made use of for washing, flushing, baths, and similar purposes.” 
An abstract from these reports of the Water Examiner is printed by the 
Companies at the back of the collectors’ rate-papers ; so that no consumer 
of water can now be exonerated from the charge of negligence if this abuse 
is allowed to continue in his house. 

This consideration naturally leads up to the third division of the subject 
—viz., the conditions under which water should be used. And, first, it is 
essential that a constant supply should be given, without which it is 
difficult to avoid the deterioration of the water above alluded to. Not 
only is it impossible to give an adequate supply by the intermittent 
system, without having storeage cisterns in the houses, but there is also a 
serious danger of contamination by the possible admission of foul air or 
gas into the mains when the water is turned off. There have been several 
instances of a water supply being seriously affected from this cause. But, 
to give constant service, it is absolutely necessary also that the supply 
should be under proper regulations which shall ensure the prevention of 
undue consumption and misuse of the water. Not only are the difficulties 
of providing this supply greatly increased where waste is allowed to 
prevail, but the cost to the community is augmented without the slightest 
corresponding benefit to health. 

Nothing is more fallacious than the idea, prevalent among a large 
section of consumers of water, that allowing taps in water-closets to remain 
on, and the water to run to waste, assists in the flushing and cleansing of 
the sewers, and therefore conduces to health. These continuous dribblings 
of water can have no effect whatever in removing any obstructions or 
accumulations which may exist in the large drains. The only proper and 
effectual way of removing fxcal matter is to so regulate the use of water 
that it shall be proportionate to the work it has to do at the moment. 
Where this is done, by the use of properly constructed water-closets, well- 
proportioned drains, and by keeping out from the system of sewers the 
rainfall on the streets and houses, the ordinary quantity supplied to a town 
is quite sufficient to perform this service without having recourse to extra- 
ordinary means. The question of dealing with the sewage of large com- 
munities, which is now so full of difficulty, would be much more easy of 
solution if these principles were more generally acted upon. For these 
reasons, it is not desirable that the supply should be unlimited in quan- 
tity; on the contrary, every precaution should be taken to make the 
quantity commensurate with the real wants of the consumers, 

It is quite certain that in almost every town a very large proportion of 
the water delivered through the mains runs needlessly to waste. To take 
an example on the largest scale, the quantity supplied to London, according 
to Colonel Sir F. Bolton’s return for May, amounts to 32 gallons per head 
per day. About 20 per cent. of this, or (say) 6 gallons, it is estimated is 
used for other than domestic purposes; Jeaving 26 gallons per head as the 
quantity supposed to be abeolately consumed in the houses. Now, it has 
been ascertained that, on the average, the water really required is not half 
this quantity ; and there is also no doubt that, by taking proper precautions, 
the amount delivered can be made to approximate very nearly to the actual 
use. In Liverpool, by means of careful inspection of fittings, aided by the 
use of Deacon’s waste-water meter—a most ingenious arrangement, by 
which it is easy to localize, and therefore detect waste—the consumption 
of water has been reduced from 33 to 22 gallons per head per day; and 
within my own experience the adoption of the same system has, in six or 
seven instances, produced even more satisfactory results. — 

The waste of water, whether it arises from leaky joints in the mains and 
service-pipes, or from defective fittings inside the houses, can only be 
injurious to health, from the increased humidity which is thereby imparted 
to the atmosphere, and which, as is well known, contributes so much to the 
spread of infectious diseases and the establishment of epidemics. At the 
present time, when we are suffering to a greater extent than usual from the 
contamination of the Thames (owing partly to the presence of a large 
quantity of sewage, but also to the abstraction of so large a proportion of 
the summer flow of the river), it is manifest that the reduction by 33 per 
cent. of the quantity drawn from and discharged into the river would go 
far to ameliorate the condition of things now complained of. 

Among the different proposals which have been made for the introduc- 
tion of a system which would ensure the prevention of waste, is that of 
furnishing the supply by meter. This is open to the grave objection that, 
in order to save money, people would be tempted to go to the other extreme, 
and to content themselves with an insufficient quantity. To obviate this, 
some such arrangement might be effectual as that proposed by the writer 
to the Select Committee of the House of Commons over which Mr, Ayrton 
presided in 1867. The following extract from the evidence given before 
that Committee will explain the proposal :—‘I think a better method 
altogether might be devised of supplying the houses in London with water 
—a better system might be adopted to prevent waste. I should provide a 
constant service by meter, but under different conditions to any hitherto 
proposed. I think it could be designed with perfect fairness to the Water 
Companies and to the consumers, by making certain arrangements ; and 
the general principle upon which I would propose that this should be done 
would be that there should be a sliding scale adapted to the class of house 
—each house should have a certain amount of water allotted to it. I 
would take a £100 house, and allot to it 150 gallons per day, while to a 
£200 house I would allot 300 gallons of water per day ; and so on, upwards 
and downwards, provided that no house should have less than 50 gallons. 
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Let the Companies charge the same rate as they do now for thisminimum 
quantity of water; and if more is consumed or passes through the meter, 
the consumer would have to pay for the additional quantity.” Although 
at first sight the expense of the meters would appear to be prohibitive, 
both the consumer and the suppliers would soon be reconciled to the outlay 
—the one because he would know that he was paying in proportion to the 
water he received, and the other because they were only supplying water 
for which they were paid. 

The consideration of the subject of this paper would not be complete 
without a reference to the important question of the conservancy of our 
rivers. It is useless to discuss the method and conditions of supply, if 
the sources of water are not to be preserved to us; and it is quite certain 
that, with the immense growth of the population of this kingdom, it will 
not be long before this preservation becomes a pressing necessity. In the 
report presented to Parliament by the Duke of Richmond’s Select Com- 
mittee on Conservancy Boards, in 1877, a very workable scheme was 
recommended by their Lordships. The Committee say that: ‘In order 
to secure uniformity and completeness of action, each catchment area 
should, as a general rule, be placed under a single body of conservators, 
who should be responsible for maintaining the river, from its source to its 
outfall, in an efficient state. With regard, however, to tributary streams, 
the care of these might be entrusted to district committees, acting under 
the general directions of the conservators; but near the point of junction 
with the principal stream they should be under the direct management of 
the conservators of the main channel, who should be a representative 
body, constituted of residents and owners of property within the whole 
area of the watershed.” 

But although the question of improving the water supply, by pre- 
venting the pollution of the rivers, was incidentally mentioned by their 
Lordships, it is evident that the main object of the report was the pre- 
vention of floods, and not the conservancy of water for the supply of 
populations. Now, it may well be said that the one subject is at least as 
important as the other; and just as the recurrence of a number of wet 
seasons at that time brought the question of the floods prominently before 
the Duke of Richmond’s Committee, it may safely be asserted that a 
corresponding succession of dry seasons will compel the serious attention 
of the Government to the other part of the subject. We need go no 
farther than the Metropolis for a proof of this; for if, in addition to the 
saving of water by the prevention of waste, the flow of the Thames were 
properly regulated by works in the higher parts of its watershed, there is 
no reason why the river should not be in a condition which, although 
leaving very much to be desired in the way of improvement, would yet be 
= and, according to past experience, not absolutely injurious to 
health. 

When presiding over the Mechanical Section of the meeting of the 
British Association, at Dublin, in 1878 (on which occasion the opportunity 
was taken to very fully discuss, from a variety of aspects, this question of 
rivers conservancy), I made a suggestion which, I believe, is worth repeat- 
ing at the present time. In my address to the section it was stated :— 
“When it is considered that many lives are annually sacrificed, either 
directly by the action of floods, or by the indirect but no less fatal 
influence of imperfect drainage—when it is remembered that a heavy 
flood, such as that of last year, or that of the summer of 1875, entails a 
monetary loss of several millions sterling in the three kingdoms; that 
during every year a quantity of water flows to waste, representing an 
available motive power worth certainly not less than some hundreds of 
thousands of pounds ;! that there is a constant annual expenditure of an 
enormous amount for removing débris from navigable channels, the 
accumulation of which could be mainly, if not entirely prevented; that 
the supply of food to our rapidly-growing population, dependent as it is at 
— upon sources outside the country, would be enormously increased 

y an adequate protection of the fisheries; that the same supply would 
be further greatly increased by the extra production of the land, when 
increased facilities for drainage are afforded; that, above all, the problem 
of our national water supply (to which public attention has of late 
been drawn by H.R.H. the Prince of Wales) requires for its solution 
investigations of the widest possible nature—I believe it will be allowed 
that the question, as a whole, of the management of rivers is of sufficient 
importance to make it worthy of being dealt with by new laws to be framed 
in its exclusive behalf. A new department should be créated—one not 
only endowed with powers analogous to those of the Local Government 
Board, but charged with the duty of collecting and digesting for use all 
the facts and knowledge necessary for a due comprehension and satisfactory 
dealing with every river-basin or.watershed area in the United Kingdom 
—a department which should be presided over, if not by a Cabinet 
Minister, at all events by a member of the Government who can be 
appealed to in Parliament. It is earnestly to be hoped that no further 
time will be lost in passing an Act to deal with this subject, and that no 
considerations of a party or private nature will be allowed to prevent a 
scheme of so important and imperial a character being made as complete 
and comprehensive as possible. 

In conclusion, as I commenced by remarking, I have not attempted to 
say anything new; indeed, the subject has already been in the hands of 
far abler exponents than myself. Especially would I refer to Dr. Frank- 
land’s very able and comprehensive Sixth Report of the Rivers Pollution 
Commission, the careful study of which is recommended to everybody who 
wishes to master the details of the question. 





WATER FOR DOMESTIC USE. 
By Mr. S. C. Homersnam, 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

Water for domestic use, and for distribution through pipes into dwellings 
in cities, towns, villages, and other places, should be derived from sources 
that afford adequate quantities at all seasons, characterized as being 
(1) wholesome for drinking, for culinary, and for other uses; (2) soft, 
without having the power to dissolve or injure lead, and well adapted for 
washing the person, for use in baths, and for use with soap; (3) of a 
normal uniform temperature at its source, equal to the average of the 
climate for the year, which in England differs but little from 50° Fahr.; 
(4) well aérated, holding in solution 8 or more cubic inches of gases per 
gallon—viz., about 2 of oxygen, 6 of nitrogen—and agreeable and refreshing 
when drunk; (5) clear, transparent, colourless, bright, and, when seen in 
large bulk, pure blue—the natural colour of uncontaminated water; (6) 
unable to cause a deposit or fur in the utensil in which it may be heated 
or boiled ; and (7) free from organisms, animal or vegetable, living or dead, 
and any matter in suspension. 

Water, in its natural or normal condition, characterized by all these 
seven qualities, may be abundantly obtained in some portions of the globe. 
It abounds in parts of Brazil and New South Wales, and doubtless in 
other places. Such water, however, is not abundant in the United King- 
dom. Here it is difficult to find a source that will yield a considerable 
quantity of soft water associated with the other six named qualities; or 
to find a source that will yield an abundant quantity of soft water 
associated with qualities 1, 3, 5, and 7. 





Water, inland, is all derived from rains that fall on the surface. Lang 
composed at or near its surface of sand, gravel, chalk, and some other 
limestone, absorbs nearly all the rain that falls upon it, and stores in its 
pores the greater portion below ground. Other land, consisting of clay, 
granite, millstone grit, and other impervious rock, absorbs hardly any of 
the rain or snow that falls upon its surface. For the most part it flows 
off the land into valleys, and forms brooks, rivers, or floods. Sometimes 
the rivers or floods are collected in natural impervious hollows or basing 
thus forming natural lakes. Sometimes artificial hollows or reservoirs, or 
lakes, are constructed in valleys, to catch and impound river and flood 
water, to supply or feed canals, or to be stored for domestic use. 

Thus the sources from which water can be obtained for the supply of g 
population, or for manufacture, or other uses, are—(1) Brooks, rivers, and 
natural or artificial lakes. These may all be called surface waters, (9) 
Springs that often naturally issue from the sides of valleys into brooks or 
rivers ; and other subterranean water stored in the pores of rocks below 
ground may be collected above ground or by means of wells, bore-holes, 
and underground adits-or tunnels. Such water may all be termed subter. 
ranean or spring water. Water, however, whether surface or spring, is al] 
derived from rain falling on land, mostly on uplands or hills. 

All brook, stream, or river water ultimately finds its way by gravitation 
into the sea through uncovered channels or rivers, that may be seen, and 
are often navigable, providing inlets and outlets for vessels from the land 
into the ocean, or from the ocean inland. All deep subterranean water also 
ultimately finds its way into the ocean, through subterranean pores, fis. 
sures, or channels, often penetrating to great depths before doing 50, 
Thus, at present, a bore-hole at Richmond, in Surrey, derives a supply 
from the surface carried down to a depth of more than a quarter of a mile 
below the surface of the ocean. ‘The water from this bore-hole wil] 
naturally rise to an altitude of more than 120 feet above Ordnance datum, 
or the mean level of the sea. 

As a rule, for domestic uses, subterranean or spring water is greatly to 
be preferred to river or surface water, more especially when it is derived 
from certain beds of sand, as then the water often possesses the whole of 
the seven characteristics before described. Large quantities of subter- 
ranean water, however, are derived from the chalk formation in the south 
and south-east of England, and in Yorkshire, and used for the supply of 
urban and other populations. Thus a considerable portion of inner and 
outer London, and numerous towns situated on or near the chalk forma- 
tion, are supplied by subterranean water absorbed by the chalk. Ayles- 
bury, Brighton, Canterbury, Charlton, Deal, Dover, Greenwich, Gravesend, 
Hull, Margate, Plumstead, Ramsgate, Tring, Woolwich, and many other 
places, are entirely supplied by spring or subterranean water obtained in 
this way from the chalk formation. This water has five out of the seven 
characteristics I have mentioned, but is wanting in two—viz., softness 
and inability to deposit fur when boiled. By a simple process, however, 
invented by the late Dr. Clark, both the quality of hardness and the power 
to deposit fur when boiled are got rid of. The process has now been in 
practical use with much success for more than a quarter of a century, 
‘Water so treated is greatly admired and valued by those who are supplied 
with it. 

Surface water, whether derived from brooks, rivers, or lakes, though the 
latter be natural or artificial, is usually soft, and less liable to deposit a fur 
when boiled than most spring or subterranean water. On the other hand, 
it is not well adapted or so wholesome for drinking ; it being cold in winter, 
and liable to freeze in the distributing-pipes, warm in summer, and per- 
vaded by numerous living organisms; it is not always clear and bright 
without being filtered ; and it dissolves lead. Thus, in these most important 
respects, spring or subterranean water is to be preferred to river, lake, or 
surface water. 

It is obvious, also, that all brook, river, or lake water is liable to be 
greatly contaminated by becoming mixed with faded blossoms and fallen 
leaves; by mud, mainly composed of decaying vegetable matter, and per- 
vaded by numerous living organisms; by manure from off the land; by 
the excreta (both liquid and solid) of fish, animals, and men, washed into 
it, and more especially in times of floods; and by the action of frost and 
other contaminating causes which it would be difficult or impossible to 
prevent. Indeed, streams and rivers, in a greater or less degree, must 
always remain the sewers of a district, and the means by which surface 
washings are conveyed to the ocean. All river, lake, or surface waters, 
more especially in warm seasons of the year, are found to be pervaded by 
minute living organisms, vegetable and animal, none of which are found 
in uncontaminated spring water. : 

In the session of 1852 a body of householders deposited plans, and applied 
to Parliament for powers to supply a large portion of London with softened 
spring water at a very moderate charge for drinking and personal ablution ; 
ys leaving the old established Companies who supplied the Thames 
water to continue to send out such water for watering roads, flushing 
sewers and closets, and similar purposes. At that time, however, the 
Water Companies had great influence in the House of Commons; so much 
so that the Government of the day (very much, as I know, to their regret) 
felt themselves obliged to exert their influence to prevent the powers 
sought being granted, in order to secure the passing of a Government 
measure affecting Imperial interests. 

As respects the Metropolis, no physical difficulties exist to prevent the 
whole of the four millions of souls inhabiting the inner and outer circle 
from being copiously supplied with uncontaminated softened spring water, 
possessing all the seven characteristics I have named. Indeed, a consider- 
able portion of the inner and outer circle is already supplied with uncon- 
taminated spring or subterranean water, though not of a soft character or 
free from depositing a fur when boiled. It is not from want of ability to 
supply the Metropolis most abundantly with subterranean or spring water 
possessing all the seven characteristics that the inhabitants are not 80 
supplied. The want of an uncontaminated supply to the greater portion 
of the inhabitants mainly results from want oP the necessary technical 
information among those who have to put up with the present supplies. 
Such conferences and discussions as these we are now concerned with 
cannot fail to afford much useful information to many; and it is to be 
hoped they will ultimately result in securing a more wholesome, soft, and 
cheap supply carried into the dwellings of the mass of the population. 





DaRLIncTon Corporation Gas snp WaTER Suppiy.—At the meeting of 
the Darlington Town Council last week, Mr. Robson, in presenting the 
accounts of the Gas Committee, remarked that the profit made on the 
supply of gas during the first half of the year had been £2468 10s. He 
congratulated the Council on an increased consumption, representing 1 
money £117, and in bulk of gas 4,490,000 cubic feet, as compared with the 
corresponding half year of 1883. He expressed regret that though the Gas 
Committee had considered the question of a reduction in price, they had 
not been able to see their way to it. Alderman Pease on the same occasion 

resented the water-works account, which also showed a profit of £1964 
or the first half of the year, while in the corresponding half of the previous 
year the profit was only £1827. The net profit would be £584 16s. 7 
after meeting the cost of liquidation for the half year. The reports of bot 
the Committees were adopted. 
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THE WATER SUPPLY OF MILTON AND SITTINGBOURNE. 

A Special Meeting of the Sittingbourne Local Board was held on the 
0th ult., to receive and open the award of the Arbitrator, Major Tul- 
loch, R.E., with respect {to the dispute between them and the Milton 
Improvement Commissioners in regard to their water agreement. The 
matter has already been referred to in our columns; the facts being as 
follows :—Some three or four years ago an agreement was entered into by 
the two Authorities, by which the Sittingbourne Local Board undertook 
to supply Milton with water, in consideration of the Milton Commis- 
sioners paying a lump sum down as a contribution towards the cost of 
the erection of the Sittingbourne works, and agreeing to pay “ one-third 
of the annual working expenses and costs of maintaining the works.” 
Some time after the Sittingbourne Board extended their works, by con- 
structing @ new well and duplicating the machinery; but the Milton 
Commissioners objected to pay one-third of the cost of these improve- 
ments, on the ground that they were not a “maintaining of the works,” 
but an extension, which extension they alleged had been rendered neces- 
sary by the Sittingbourne Board supplying water to the parishes outside 
the two towns. With reference to this out-district supply, the agreement 
provided that a rebate of one-third of the actual cost of “pumping and 
obtaining ” the water for such supply, should be allowed by the Sitting- 
bourne Board to the Milton Commissioners. In the account sent in to the 
Commissioners, the Sittingbourne Board allowed 1d. per 1000 gallons as 
“one-third of the actual cost of pumping and obtaining” the supply for 
the out-district. The Commissioners objected that the rebate was insuffi- 
cient. The Sittingbourne Board, on consideration, admitted that they 
had made a mistake, and offered to put their account-books into the hands 
of an auditor to be mutually agreed upon, for him to say what was a fair 
rebate to allow. The dispute, however, went to arbitration on both 
points; Major Tulloch, one of the Inspectors of the Local Government 
Board, being appointed Arbitrator. The Sittingbourne Board, at the 
inquiry which took place, again admitted that they were wrong 
in the amount that had been allowed as rebate; and left the matter 
in Major Tulloch’s hands, without troubling him with any arguments 
upon it. His award is as follows:—‘ (1) The cost of maintaining the 
water-works, including the working expenses and any alterations or 
additions for the improvement and extension and for keeping the works 
in proper working order are to be borne in the proportions following (that 
is to say): Two-third parts thereof are to be borne by the Sittingbourne 
Local Board, and the remaining one-third part is to be borne and paid by 
the Milton Commissioners. These costs for the year ending March 25, 
1883, being taken at £798 Os. 6d., are to be borne as follows: —viz., 
£532 Os. 4d. by the Sittingbonrne Local Board, and £266 Os. 2d. by 
the Milton Commissioners. (2) All receipts and profits of whatever 
kind arising from or incidental to the supply of water by the Sittingbourne 
Local Board are to belong to, and be retained and paid in like proportions 
(that is to say): Two-thirds of such receipts are to belong to, and be 
retained by the Sittingbourne Local Board ; and the remaining one-third 
is to belong to, and be paid to the Milton Commissioners.” Thus it will 
be seen that Major Tulloch decides in favour of Sittingbourne as to the 
definition of the term “ maintaining the works.” The result of this is 
that the Sittingbourne Board will be able to charge the Milton Commis- 
sioners with one-third of certain expenses which they have hitherto paid 
wholly themselves—as, for example, the insurance and taxes upon the works, 
which amount to between £30 or £40 perannum. As to the supply of water 
to the out-district, Major Tulloch’s decision is, as it was expected it would 
be, favourable to the Milton Commissioners. Instead, however, of entering 
into any calculation as to the ‘“ actual cost of pumping and obtaining” 
water for the out-district, one-third of which should be allowed the Com- 
missioners as rebate, Major Tulloch has decided that for the future the 
Commissioners shall take one-third of the receipts from such extraneous 
business. This will remove a very sore point with the Commissioners. On 
the whole, the award is a very fair one; and it is believed will satisfy both 
parties. As to the costs, it is understood that both sides will pay their 
own Counsel, while the Arbitrator’s expenses—about £40—will be charged 
to the water-works accounts; so that two-thirds will be paid by Sitting- 
bourne and one-third by Milton. 





THE SEWAGE POLLUTION OF THE LOWER THAMES. 

Dr. C. A. Cameron, Vice-President of the Royal College of Surgeons of 
Ireland, and of the Institute of Chemistry of Great Britain (who is at 
eas engaged in an inquiry concerning the state of the Liffey, which 

isects Dublin), recently made an examination of the state of the River 
Thames between London Bridge and Crossness, in a vessel placed at his 
disposal by Mr. W. J. Dibdin, F.C.S., the Chemist to the Metropolitan 
Board of Works; and he records the result of his investigation thus :— 

Shortlyfafter passing under London Bridge, the colour of the river was 
a rather light yellowish brown. Its water, looked at in a glass vessel, was 
very light yellow. It contained very little suspended matter, which soon 
became for the greater part a sediment. The very faint odour I perceived 
was that of brackish water, but not of sewage. I frequently examine 
examine potable waters (so-called), havi.g a worse appearance and odour. 

Abreast the sea my nose was much offended; but I soon found that I 
was passing a barge laden with steaming stable dung. A few minutes 
later the offensive emanations from an artificial manure works enforced 
attention. These were at short intervals followed by the characteristic 
malodours of gas, ammonia, tar, glue, fish and blood manure, and other 
works, Throughout my voyage the bad odours always seemed to come 
from the banks, not from the waters of the river. 

About 12 miles from London Bridge I rather suddenly noticed that we 
were entering a dark-coloured and sharply-defined reach of water on the 
northern side of the river. I was informed that we were in Barking 
Creek, and surrounded by sewage. Some of the liquid was lifted and 
examined. It was yellowish, and contained a small amount of suspended 
matter. It exhaled the very faintest odour of chlorine, but not of sewage. 
I could scarcely believe that I was at the outfall of the sewers draining an 
area occupied by 24 millions of people. I was informed that since the 
10th of July last the sewage of North London has been treated chemically 
in vast underground chambers, and discharged at high water beneath the 
surface of the river. The deodorizer employed is chloride of lime, at the 
rate of about 5 grains per gallon of sewage. The quantities of chloride of 
lime used are enormous—from 25 to 100 tons per day. More than 100 
million gallons of sewage are, on the average, daily discharged into the 
river. That this enormous quantity is perfectly deodorized I can testify 
80 far as the Ist of September, 1884, is concerned. Nor can I see any 
Treason why the process should not always be a success. 

I next visited the outfall of the South London area at Crossness. Here 
the sewage from an area occupied by 1} million of people is deodorized by 
manganate of potash and sulphuric acid. The sewage is raised from tanks 
by means of the largest pumps I have ever seen. Each engine works 
eight pumps, and lifts 10 tons of sewage per stroke of 11 per minute. The 
Sewage was delivered on the water; and, as I approached closely to it, I 
noticed a distinct odour of sewage. This sewage had been treated with 
manganate of neon alone; and it would seem that the oxygen is not 
evolved from this compound sufficiently rapidly to oxidize the offensive 








art of the sewage as quickly as chloride of lime does. At a little distance 
rom the shore, however, the sewage was practically odourless. When 


sulphuric acid was added to the solution of the manganate, it was thereby 
converted into permanganate (identical with Condy’s solution), which 
immediately deodorized the sewage. From 4 grain to 2 grains of manga- 
nate of soda per gallon are used. So great is the quantity employed, that 
Mr. Dibdin could not procure it in sufficient quantities; but he is now 
manufacturing it himself at the rate of 3 tons per day, and by an econ- 
omical and improved process, 


I am quite satisfied that the problem of deodorizing the sewage entering 


the Thames has been well-nigh solved; but it must be admitted that an 
enormous amount of organic matter, temporarily inodorous, enters the 


river. The by far greater portion is soon carried out to sea; but a portion 


lingers in the river long enough to become offensive under certain con- 


ditions of the weather and the river. The removal of all the suspended, 
and some of the dissolved matters of the London sewage by means of 
screens, chemical precipitants, and other agencies, is a problem with which 
the Metropolitan Board of Works ought now to grapple. 





CALCIUM HYDROSULPHIDES. 

The following is the account of the experiments which our correspondent 
of last week, Mr. C. W. Folkard, published in June last; and which are 
confirmatory of the results arrived at by Dr. E. Divers and Tetsukichi 
Shimidzu, as recounted in the Journat for the 19th ult., p. 329 :— 

In an attempt to prepare and isolate the particular sulphide of calcium 
which is capable of combining with bisulphide of carbon vapour, a series 
of compounds were obtained, which, so faras I am aware, have not yet 
been described ; and they arethe more interesting inasmuch as bleaching 
powder appears to have a somewhat analogous constitution. 

On passing a mixture of dry hydrogen and sulphuretted hydrogen (the 
gas obtained by acting on ferrous sulphide with dilute sulphuric acid) over 
hydrate of calcium for some hours, until no more gain of weight is observed, 
a grey powder is obtained consisting of CaH,O2 and HeS in a very feeble 
state of combination; the CaH2O2 increasing in weight about 32 to 33°5 
per cent. This corresponds nearly to the equation— 

4CaHe02-+ 3H2S = 4CaH202.3H2S. 

On passing coal gas over this compound, sulphuretted hydrogen is 
oneal; and by raising the temperature to 100° C. water is eliminated, and 
a grey-green salt is left. 

(Catiso. 
— JaH202 . , 
4CaH202.3H2S = + CaO.HeS + HS + 2H20. 
(Ca0.H.S 
The grey-green compound by a gentle heat in a stream of coal gas loses 
its water, leaving a yellowish-white salt of the composition— 
(CaH202 
CaH202 
) CaO.H2S 
(Cas 

By a red heat (air being excluded) the water is eliminated, leaving a 

compound of the formula— 
2CaO 


5 CaO.HeS 

(CaS 
which, when ignited in air, glows and burns like tinder ; sulphate of calcium 
being formed. 

These bodies are probably molecular compounds of hydrate and oxy- 
hydrosulphide of calcium ; and, if this be the case, bleaching powder may 
have a constitution represented by the formula— 

' 4 _ {CaH202 
2CaH202+ Cly = | Ca0.Clo.H20 ; 

it being well known that the lime absorbs only 50 per cent. of its weight of 
chlorine, which agrees fairly well with the above. It is unfortunate, how- 
ever, from a manufacturing point of view that there is apparently no 
chlorine analogue of the sulphuretted compound— 

{4CaH202 

(3H2S; 
otherwise there would be a possibility of forming a “ bleach” containing 
36 per cent. of available chlorine. ; wanes 

The above compounds are rational, and their constitution may be 
expressed by graphic formule in which sulphur is a hexad (the molecules 
of CaH202 being separate). ; 

The grey-green salt was analyzed, with the following results :— 


Theory. Obtained, 
Ca, itm =e = « oe ee 48°5 
thie « « » @).* 19°5 os 18°9 
(H20)3 ° . . ° ° . . 16°5 ee 16°7 
aes « « fe ce te OO ee 10°0 (calculated from 


Caand § found). 


H,0 not expelled by red heat 5°5 5°9 (by difference). 


100°0 -- 1000 





THE WENHAM PATENT GAS-LAMP. 

We recently noticed the registration of a Limited Liability Company 
formed for the purpose of purchasing the patent for, and manufacturing 
the Wenham Gas-Lamp, the main points of the construction of which 
were described in the Journat for April 24, 1883, p. 731. The Manager of 
the Company (Mr. J. H. Sheldrake) has since sent us copies of two reports 
as to the capabilities of the lamp. 

The first, dated July 21, is from Dr. John Hopkinson, F.R.S., and 
Mr. George Livesey, who say: “‘ We have carefully experimented at the 
South Metropolitan Gas Company’s works on Wenham’s lamps of different 
dimensions, ranging in their consumption of gas from 6 to 15 cubic feet 
per hour. The standard of light was in all cases the Methven screen ; 
and the gas used was the ordinary 16-candle gas supplied by the Company. 
The photometrical arrangements were made by Mr. Hartley with his 
usual skill, so that a considerable number of observations were made in a 
comparatively short time. The construction of the lamp itself is such 
that the best light is directed downwards. The lamp is intended to be 
supplied to the public with a shade reflector of opal glass, which inter- 
cepts the light radiated in a horizontal direction, and directs the major 
portion of it downwards, and a part upwards on to the ceiling of the room. 
At Mr. Wenham’s express desire the experiments were made with the 
lamps complete—with their reflectors just as they would be used; and 
the light was tested both at the vertical and angularly at 45°. The results 
obtained show how eminently adapted these lamps are for downward 
illumination; and it may be added that experiments without reflectors 
(made for our own satisfaction, but not here detailed) proved that they are 
remarkably economical of gas. We were much struck with the great beauty 
of the flame; and particularly by the absence of any of the smoky spires 
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which always indicate imperfect combustion. The light is exceedingly 
steady; and the lamp complete, with the reflector, produces a most 


agreeable downward illumination.” 
The results obtained are given in the following table :— 


Test at 45° from the Vertical (with Reflectors). 
: ecice 








Lamp. Feet per Hour. | Total Light. on ~ © Cubic 
No. 1 6°4 54°1 candles. 8°5 candles. 
o8 | 12°8 | SO. | 4 
“= 15°1 og aaa ae » 


N.B.—The average light directly under the lamps at the same distance from the 

flame was about 55 per cent. more than at 45°. 

The following is the report made by Mr. F. W. Hartley :—‘‘ Appended 
hereto I submit the results of the tests which I have made with the 
Wenham patent gas-lamps. In conducting the tests, no effort was made 
to ascertain what special rates of gas consumption suited each lamp best ; 
it being preferred that the lamps should be treated just as they would 
be in actual every-day use by a consumer of gas. The results obtained 
demonstrate beyond doubt that in the Wenham lamps the principle of 
regeneration (by which much of the heat ordinarily wasted is practically 
converted into light) has been applied with remarkable success. The 
intention of the inventor to attain the maximum of lighting in all direc- 
tions downwards is completely realized; while the glass reflectors with 
which the lamps are furnished, serve to radiate the light in the directions 
required, and also cause the space or ceiling above the lamps to be 
adequately illuminated. In form the lamps are elegant, and are admirably 
suited for lighting either small or large areas below them. No troublesome 
or delicate manipulation is required. The flames are soft, white, steady ; 
and, in the highest possible degree, smokeless. The economy in gas con- 
sumption of the Wenham lamps, as compared with ordinary methods for 
the production of a given amount of illumination, combined with their 
efficiency, must, in my opinion, ensure for them a rapid and extensive 
adoption.” 


Wenham’s Patent Gas-Lamps, tested at 45° from the Vertical. 








An amount of Light equivalent to 
; Tish ver that evolved from 1000 Cubic Feet of 
Lamps} Gas Burnt Total Light Cubi Bo , Gas when Burnt from average Burners 
Tested. per Hour. Obtained. ¢ * 00% in use (see Note 3) at a cost of 36 pence 
| may be obtained by the use of Wen- 

ham’s Lamps at a cost of— 


of Gas. 





Cub. Ft. | Candles. Candles. Pence. 
No. 1 6°4 55°00 8°60 10°47 
a 12°9 | 122°50 9°50 | 9°47 
» 38 150 | 171-00 11-40 | 7-89 








Nores.—1. Vertical lighting power on the average of tests was more than 50 per 
cent. greater than angularlighting. 2. “ Total Light” and “ Light per Cubic Foot” 
mean the light of standard sperm candles; and the figures give the number of these 
which it would have been needful to burn at one time to produce a light equivalent 
to that of the “Wenham” lamp. 38. The average amount of light yielded per cubic 
foot of gas burnt from an average burner does not exceed the equivalent of 2°6 
standard sperm candles. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinsureu, Saturday. 

“ Gaseous firing” is beginning to attract the attention of manufacturers, 
if not of gas engineers, in Scotland; and, in respect of its economy in the 
use of fuel, it is worthy of every consideration. It is all very well for 
statisticians to point to America, with 200,000 square miles of coal; but 
when this country has to depend upon this supply, gas lighting will cease 
to be. Great Britain, it is calculated, has about 5400 square miles of coal, 
which is now being used up at the rate of some 100 million tons annually ; 
and while even this enormous consumption need not disturb the equani- 
mity of the present generation as to the exhaustion of the supply, there 
are other obvious practical and commercial considerations. A new system 
of gaseous firing was tried the other day for the first time in Scotland at 
the Forth Bridge works—an undertaking which will be one of the greatest 
triumphs of science and engineering. Crude shale oil—almost a waste 
product—is the substance designed to be used in a specially constructed 
retort for heating purposes. The inventor is Mr. E. C. Burgess; and the 
experiments were considered very satisfactory by Sir T. Tancred, the 
principal partner of the firm who are building the bridge. The grates or 
fire-bars of the furnace are taken out, and instead of them a cylindrical 
retort is suspended in the furnace ; this retort being surrounded by a spiral 
tube. From a reservoir of crude oil (which is always under pressure), and 
from a water-main, two pipes with valves convey respectively oil and 
water to the retort and the coil or tube. The retort being warmed by any 
convenient method, the water-valve is slightly opened, and a fine stream 
passing into the retort is at once converted into steam, which is 
carried through a superheating coil to a jet or burner underneath the 
retort, and from this jet it issues in a powerful stream by the force of 
its own expansion. The oil is then admitted in the same manner, and 
carried by another heating-tube to the same jet, which it reaches in a 
nearly gaseous condition. It is then caught by the superheated steam, and 
impinged against the convex bottom of the retort; the force of the impact 
breaking up into finely divided vapour any portion of the oil which the 
heat may not have already converted into gas. In a short time the retort 
and heating tubes become red, and now begin a chemical change and nearly 

rfect combustion. The steam has become a dry gas (or oxygen and 

ydrogen), which is thoroughly intermixing with heated carbon. The im- 
mediate effect of this appears to be the formation of carbonic oxide and 
free hydrogen. The force of the jet produces a partial vacuum, and sucks 
into the centre of these flaming gases a powerful current of air, which 
apparently completes their combustion ; converting them into carbonic 
acid and water vapour, without smoke, dirt, or residue. The result of the 
whole process is almost perfect combustion; there being an immediate 
and intense heat, leaving no residue to be cleared away. The advantages 
claimed by the inventors of this system over other methods of burning 
hydrocarbon liquids are, first, that the retort acts as a boiler or steam 
generator to start the fire, while by other methods a steam-boiler with 
steam up is necessary ; secondly, the retort is an atomizer, breaking all 
possible lumps into atoms; thirdly, the retort is a deflector or director of 
the flame, distributing it equally to all parts of the furnace ; and, lastly, its 
internal cubic area acts like the air chensber of a pump to keep a steady 





flow from the jet. Instead of taking moist steam from the boiley 
to hurl the oil into the furnace, dry superheated steam is furnished 
by the apparatus itself, and a directed forced air supply added to the 
natural draught; the result being greater economy and better combustion 
The crude shale oil is plentiful and cheaper than coal, except in the most 
favoured districts; and there is further the saving in storeage and labour 
with cleanliness in its application. The circumstance that the fire is put 
out by simply cutting off the supply of oil and water is also an advantage 
on the side of economy; and the circumstance that the fire can be started 
in the morning by a process extending over five minutes is one on the side 
of facility in mts Pi It is estimated that the equivalent of this fuel to 
coal will occupy only one-fifth of the space; and for ocean-going steamers 
the system will, it is thought, prove invaluable—certainly a revolution 
among the stokers. The inventor claims that out of 70 stokers to handle 
200 tons of coal per day and put out the ashes, 60 may be left at home: 
and, instead of 2000 tons of deadweight in coal, the steamer will he 
freighted with only 400 tons of fuel. This matter may be worth the 
attention and criticism of the Investigation Committee of the North 
British Association of Gas Managers. 

I understand that there is some prospect of a substantial reductioy 
being made in the price of gas in St. Andrews. At a meeting of the 
Directors of the Gas Company held last Tuesday, various propositions 
were considered as to the disposal of surplus revenue; and an under. 
standing was come to that the consumers were to have the benefit. The 
net price at present is 4s. 2d. per 1000 cubic feet; and the reduction spoken 
of is 5d.—thus making the price 3s. 9d. per 1000 cubic feet. The residual 
products are, it is said, realizing so well, that the above moderate price 
still leaves a handsome dividend to the fortunate holders of stock in this 
flourishing Company. 

The twenty-ninth annual general meeting of the shareholders of the 
Carnoustie Gaslight Company was held last Wednesday afternoon—Mr, 
Borrie in thechair. The Directors’ report for the past financial year (which 
was approved of) showed the clear profit for the year to be £503 14s. 1d., 
which, after carrying £128 14s. 1d. to the reserve fund, gave a dividend of 7} 

r cent. upon the share capital of the Company. Mr. David Kyd, who has 
| soe the Rocvchery and Treasurer of the Company since its formation, 
nearly 30 years ago, having been obliged to resign these offices in conse- 
quence of infirm health, it was resolved to record in the minutes the high 
appreciation entertained by the shareholders of the faithfulness and 
ability which he had displayed in these offices. 

The balloon of Mr. Dale, the aéronaut, to which I referred last week, in 
three ascents (one of which led him and a ——_, to the shores of Fife), 
disposed of 117,000 cubic feet of gas, retailed to the Directors of the Forestry 
Exhibition at the usual os of 3s. 9d. per 1000 cubic feet. No deduction 
is — by the Edinburgh Gas Company, except upon accounts of £100 and 
upwards. 

Fhe valuation of water-works is again arousing general attention; and 
recently a general meeting of representatives of the various water corpora- 
tions of Scotland was held in the Royal Hotel, Edinburgh. Edinburgh, 
Glasgow, Dundee, Aberdeen, Dunfermline, Galashiels, and various other 
burghs, were represented. A general opinion was expressed to the effect 
that the valuation was inequitable. Appeals are to be taken to the Lord 
Ordinary in the Bill Chamber during the vacation of the Court of Session, 
In resolving to take this step on Thursday, Provost Moncur, of Dundee, 
said that the anomalies of the present system were strongly commented 
upon at the meeting in Edinburgh, where it was stated that the valuation 
of the mansions in Midlothian was to a large extent nominal. Dalkeith 
Palace, for instance, the seat of the Duke of Buccleuch, was put down in 
the valuation roll at something like £400 or £500, although the edifice and 
offices must have cost from £200,000 to £300,000. This valuation was made 
in the same class as the water-works; and the latter, on the same basis, 
should amount to only £10,000 or £12,000. It was of the utmost import- 
ance to the burgh ratepayers that the assessable value of the water-works 
should be kept as low as possible, seeing that five-sixths of the money went 
for the benefit of country parishes. 








(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

The Port-Glasgow Town Council, sitting as the Gas Commissioners, on 
Wednesday, had under consideration the Gas Committee's minutes, one 
item of which was a proposed addition to the salary of the Gas Manager 
(Mr. M‘Cubbin). In referring to the subject, two or three of the members 
seemed to be rather in favour of another reduction being made in the price 
of the gas. Bailie Simpson, speaking in favour of the recommendation, 
urged that the Committee had not acted prematurely ; and he said that if 
they were to trace the history of the gas-works during the last few years, 
they would see that the revenue had been enormously increased, and 
that they had been making strides in the production of gas. It was true 
that they had not yet abolished meter-rents; but they had reduced the 
price of the gas and added a surplus, while the works were now in a better 
pre than at any former time. Eventually the recommendation was 
agreed to. 

At a meeting of the Dumfries Gas Commissioners held on Thursday, a 
long discussion took place in regard to the terms on which the Maxwell- 
town Police Commissioners should be supplied with gas for the supply of 
their street lamps; and the result was that the authorities of the transpon- 
tine — were to be informed that they must either light their street 
lamps all the season round, the same as in Dumfries, irrespective of the 
times when the moon ought to shine, or they will not be supplied with gas. 
One of the speakers made a somewhat amusing interlude in the course of 
the discussion. He said that not long since he had occasion to go over to 
Maxwelltown on a dark night, and, running up against a policeman, 
asked why the lamps were not lighted; to which the policeman replied 
that the Commissioners and the moon were not on good terms with each 
other. The Maxwelltown Commissioners anticipated the moon; but 
owing to the stress of weather, it could not get forward. The speaker 
further remarked that a misunderstanding had arisen, and that the —_ 
going between the two burghs were the sufferers. When the Maxwelltown 
people came to Dumfries they found light, because when the moon di 
not come after it had been advertised in the almanacs, the lamps were 
lighted. There was no doubt that the Gas Commissioners would please 
every inhabitant of Maxwelltown if they tried to get the lamps lighted. 

The very fine gas-lamps which used to adorn the west-end residences of 
a number of ex-Provosts of Greenock, and which were removed by & 
resolution of the Police Board, have just been taken out of store, and 
burnished up anew. They are to be utilized in another direction—viz., 
the lighting up of the front of the new Municipal Buildings in Hamilton 
Street. A couple of them have already been placed in position, and the 
remainder are to be set up immediately. 

At the meeting of the Airdrie Town Council held on Thursday, 2 letter 
was read from the Secretary of the Airdrie Gas Company, stating that he 
had pleasure in intimating that the Directors had made a reduction of 
6d. in the price of gas supplied to each street lamp within the burgh, 
making the cost for each lamp 7s. Mr. Arthur said he thought the Council 
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should meet the Directors of the Gas Company, and arrange as to a 

more brilliant gas illumination at the New Cross. After some conversation, 

the matter was remitted to the Fire and Lighting Committee to meet with 

the Gas Company ; the Town Clerk being instructed to thank the Com- 
ny for their present concession. 

In the early part of the present week a desire was shown in the Glasgow 
pig iron market to buy warrants ; and a very extensive business was done 
at improving prices. But the advance was not maintained; half of it 
peing quickly lost. Outside speculation is still quite dormant; and at 

resent there is not much in trade to encourage it. The foreign reports 
indicate a@ quiet demand, and in the local trades there is not much new 
work offering. Yesterday's closing prices were 41s. 54d. cash, and 41s. 73d. 
one month. 

Dulness has gradually overtaken the demand for shipping coals in the 
Glasgow market during the past two or three weeks. A slight improve- 
ment in the demand for household qualities is now showing itself; and 
furnace coal and dross are moving off more freely. 


CURRENT SALES OF GAS PRODUCTS. 
; Liverpoot, Sept. 6. 

Sulphate of Ammonia.—The excitement of last week has completely 
passed away; and depression rules instead. Parcels from both first and 
second hands are being freely offered at £15 10s.; but buyers evidently 
look for still lower values, as bids are slow in forthcoming. Several 
forward contracts are pressing on the market. There is, however, no 
inclination on the part of the buyers to operate. The nitrate market is 
very flat. Afloat prices are 3d. to 6d. per cwt. lower. 

giles 2.08 5 Mancuester, Sept. 6. 

Our anticipation, in our quotation of Aug. 9, that £16 per ton for sulphate 
of ammonia would shortly be touched, has been realized; and since our 
report transactions have taken place at this figure. Shortness of supply 
has had much to do with this. Just at present there is rather more 
offering ; and the average price is nearer £15 10s., f.o.b. Hull, than £16. 
It is not probable that any great change either way will take place in the 
immediate future. 

Tue LightHouse ExPeRIMENTs AT THE SouTH FoRELAND.—An esteemed 
correspondent, writing on this subject, says: “ Oné thing has been made 
substantially evident—that the electric light (which is the most powerful 
electric light that has ever been shown—resulting from the action of three 
huge De Meritens machines) is really of no use in fogs. In clear weather, 
this light was incomparably brighter than either gas or oil; but in fog, 
gas was first, next oil, and then the electric light.” 

Waste oF WaTeR at LovGuHsorouGu.—At the last meeting of the 
Loughborough Local Board a report was presented from the Waste Water 
Committee, which, after stating what work had been done by the Com- 
mittee, added that the supervision exercised with the co-operation of the 
householders had caused the loss of water by waste to be already mate- 
rially diminished—i.e., from an average of 346,416 gallons per 24 hours 
before the Committee began their work, to an average of 290,814 gallons 
per 24 hours during the week from the 2st to the 28th of August. 

PROPOSED EXTENSION OF THE Dover Gas-Works.—The Dover Gas 
Company are about to apply for a Provisional Order to authorize an exten- 
sion of their Buckland works. At the last meeting of the Town Council it 
was stated that the Company had given notice to certain of the owners 
of property round the works of their intention to ask for compulsory 
power to purchase the land for the purposes of their undertaking. One 
member of the Council thought that this would be a fitting time for them 
to consider as to the advisability of the town acquiring the works; but no 
action was taken on his suggestion. 

Repuctions In Price.—The Rugby Gas Company have decided to reduce 
the price of gas to private consumers, and also to the Railway Company, 
2d. per 1000 cubic feet, making the net price to the former 3s. per 1000 feet 
for cash within a month. The cost of lighting the public lamps will be 
reduced 1s. per lamp; leaving the price at 47s. per annum each. At the 
last half-yearly meeting of the Company a dividend at the rate of 11 per 
cent. per annum was declared; and the reductions now made will, if the 
profits admit of it, allow of the declaration of an additional 4 per cent. per 
annum.—The Peebles Gas Company have resolved to reduce the price of 
any gas,as from the Ist of May last, from 5s. 10d. to 5s. per 1000 cubic 

eet, 

Tue Water Suppty or AsHrorp (Kent).—At a special meeting of the 
Ashford Local Board last Thursday week, a plan for the improvement of 
the water-works was submitted by the Water Committee, who had called 
in Messrs. Shone and Ault to prepare it. Mr. T. Hawkesley had been 
employed to advise the Board as to a method of connecting the water in 
their present three wells; and he propounded a plan involving an outlay 
of some £3000. The largest well, however (yielding upwards of 220 gallons 
& minute), could only be partially reached by the pumps; and as much as 
14 feet of water would have to be left in it. Messrs. Shone and Ault pro- 
posed to exhaust this water by an ingenious application of their syphon 
(the ends being inverted), at a cost of only about £340. It was unanimously 
resolved that this plan should be carried out at once. 

Tieton Locat Boarp Gas Suppty.—The accounts of the Gas Department 
of the Tipton Local Board of Health for the year ending March 25 last, 
which have just come to hand, show that a net sum of £8068 was received 
from the sale of gas, £4425 was produced by the residuals, and miscellaneous 
nary made up a total of £12,655. The expenditure in the manufacture 
and distribution of gas amounted to £6759; the public lighting cost £152; 
rates and taxes (two years) came to £666; and miscellaneous items made 
up a total of £8158; leaving a balance of £4497. The Gas Manager 
(Mr. V. Hughes) states that the coal carbonized in the year was 7906 tons, 
from which were produced 79,152,000 cubic feet of gas; the make per ton 
being 10,012 cubic feet. The price of gas is 2s. 3d. to 2s. 9d. per 1000 cubic 
feet, less 5 per cent. discount; and no meter-rents are charged. 

THE Mancnester City Council AND THE PURIFICATION OF RiveRs.—A 
deputation from the Manchester Rivers Committee visited the sewage 
works belonging to the Salford Corporation at Mode Wheel, Weaste, last 
Wednesday, for the purpose of acquiring information which may be of use 
to the Council in any steps they may take to purify the Rivers Irk and 
Medlock. The deputation were shown over the works by Mr. Jacobs, the 
Borough Engineer of Salford, who explained the system in operation. 
Alderman Bowes also pointed out the sanitary improvements which had 
been effected by the Salford Council at a cost of about £200,000; and 
appealed to the Manchester Committee to set about purifying their sewage 
and rivers. Alderman Hopkinson replied, expressing the satisfaction of 
the deputation with the works, and intimating the intention of the City 
Council to deal with the sanitary question. 

Tue Late Mr. Eiprincr.—At the conclusion of the business at the half- 
yearly meeting of the Richmond (Surrey) Gas Company, on Thursday 
week, a special meeting was held for the purpose of considering a proposal 
of the Directors to grant one year’s salary (£350) to the widow of the late 
Mr. Eldridge. The Chairman (Mr. F. Chapman) said, just before the 





death of Mr. Eldridge, the Directors came to the unanimous conclusion to 
advise the shareholders to give him a retiring pension of £240 a year; and 
the usual course would be to give one year’s pension to the widow. Butafter 
looking carefully into the matter, and having regard to the state of their 
finances, the Directors thought they would be justified in recommending 
that one year’s full salary should be given to the widow in acknowledg- 
ment of the services of te late husband; and this he proposed. The 
motion was seconded and at once agreed to. 

THe WATER SuppLy or HanpswortnH Woopnovse.—At the meeting of 
the Handsworth Local Board last Wednesday, the Clerk said he had for- 
warded to the Sheffield Water Company the resolution of the Board 
accepting the offer of the Company for a supply of water for the district, 
subject to the approval of the Local Government Board; and he had 
received a reply from the Company acknowledging the receipt of the letter, 
but stating that they were unable to regard it as an acceptance of their 
offer until it had received the sanction of the Local Government Board 
for the advance of the money. The Company also drew the attention of 
the Board to the fact that the time allowed for the acceptance of their 
offer would soon expire, and they could not promise to keep the matter 
open an indefinite time, in consequence of the varying prices of material, 
&c. The Clerk added that he had communicated with the Local Govern- 
ment Board, informing them of the present position of the matter, and 
requesting them to send down an Inspector at the earliest possible date ; 
and they had replied that they would do so. The Clerk was instructed 
to again urge the necessity of prompt action being taken. 

SALE OF SHARES IN THE SUNDERLAND Gas Company.—Last Wednesday 
Mr. G. Bulman sold by auction, at Sunderland, 1000 shares (£5) in the 
Sunderland and South Shields Gas Company ; being part of the additional 
capital authorized by the Company’s Act of 1857, the maximum dividend 
on which is limited to 84 per cent. The shares were offered in lots of 50; 
and the whole of them were disposed of in about a quarter of an hour, at 
prices ranging from £8 10s. to £8 15s.each. It may be mentioned, as a 
reason for the high opinion in which this stock is held, that at the annual 
meeting of the Company, held just before the sale, full dividends at the 
rates of 10 and 84 per cent. per annum were declared; the Chairman 
remarking, as evidence of the prosperity of the undertaking, that in the 
ten years 1874-84 the consumption of gas had increased from 231 to 426 
million cubic feet, or about 844 per cent. Notwithstanding this great 
increase, the revenue from the sale of gas and residual products in the 
former year was, he said, £57,306, while last year it had diminished to 
£55,768; being a decrease of £1558. They were thus making nearly double 
the quantity of gas, and yet taking less money. But the public had had 
the advantage, in the shape of reductions in price. 

Tue Gas AND WATER Supply or ALpERsHoT.— The Directors of the 
Aldershot Gas and Water Company, in the report presented at the half- 
yearly meeting of the Company held on the 27th ult., state that, being 
anxious to meet the wishes of the Local Board of Health, they have agreed 
to charge them 3s. 6d. per 1000 cubic feet for the gas consumed in the public 
lamps from the Ist of July last; and, with a view of creating a larger con- 
sumption of gas during the daytime, have also decided to supply gas for 
cooking and heating at 3s. 9d. per 1000 cubic feet to those private customers 
who will have separate services and meters fixed, so that the supply shall 
be kept quite distinct from that used for lighting. When requested, the 
Company will lay on such separate service at cost price; and thereby they 
hope to induce their customers to pay more attention to the great advan- 
tages of cooking by gas. The Directors express themselves exceedingly 
anxious to make a reduction in the price of gas to the general consumers ; 
but the position of the water question, “ unsettled by the decision of the 
House of Lords in the Dobbs case,” still makes it impossible todo so. At 
the very earliest moment, however, compatible with a due maintenance of 
the revenue of the Company such a reduction will be announced. The sale 
of water. was improving, and the Government had ordered a temporary 
supply, the provision of which had necessitated the sinking of another 
well. 

Tue Dustin CorporaTION AND THE ALLIANCE Gas Company.—At the 
meeting of the Dublin Municipal Council yesterday week, Mr. Dennehy 
brought forward the following resolution, of which he had given notice at 
a previous meeting of the Council (see ante, p, 255) :—* That, inasmuch as 
the Alliance Gas Company have no legal monopoly for the manufacture of 
gas for the lighting of the borough of Dublin as against this Corporation, 
and as the entire cost of gas-works to supply the city with gas, including 
the distributory system, would not much exceed £250,000, this most 
important subject be referred to a Committee of the whole house, to 
inquire into the entire question of the lighting of Dublin, the legal powers 
with reference thereto conferred by legislation on the Corporation and the 
Gas Company respectively, as well as to the advisability of the Corpora- 
tion, if they have the power to do so, erecting gas-works for themselves.” 
He remarked that he now wished to alter the terms of the motion, so that 
the question should be referred to the Paving and Lighting Committee, 
instead of to a Committee of the whole house. The motion having been 
seconded, Mr. Doherty proposed, as an amendment, that the matter should 
be referred to the Law Agent, to report on its legal aspect, and take 
Counsel’s opinion as to whether the Corporation would have power to 
supply gas to private consumers. After a short conversation the amend- 
ment was carried. 

THE Water Suppty or Horsrortru.—Great complaints have of late 
been made by the inhabitants of Horsforth, near Leeds, of the water 
supply of the town, which is in the hands of a private Company. The 
supply is derived from a small stream which rises near Rawdon ; and the 
water is stored in two reservoirs, from which the town is supplied. The 
condition of the stream and reservoirs is now stated to be most deplorable. 
The quality of the water has long been the subject of complaint ; and some 
two years ago it was strongly condemned by Mr. Fairley, of Leeds, to 
whom a sample was submitted for analysis. The drainage of the town 
has been in an equally unsatisfactory condition ; and it is rather singular, 
and speaks volumes for the natural salubrity of the district, that no out- 
break of disease has taken place. The death-rate has, in fact, averaged 
only 17 per 1000 for the past six years; and now that drainage works are 
being carried out by the Local Board, the sanitary condition of the town 
may become even more satisfactory. Public pressure has been repeatedly 
brought to bear upon the Water Company, who, it must be said, have in 
their own way, and with the means at their disposal, done their best to 
meet the requirements of the community. The Company complain that 
the congumers have wasted the water; and, in order to keep up the 
service, they have hit upon the plan of turning on the supply for two hours 
a day only. Many suggestions have been made with the view of obtaining 
a better supply. One (the outcome of a meeting of ratepayers recently 
held on the subject) seems to be worth considering—viz., that the Leeds 
Corporation should be asked to furnish a temporary supply from their 
mains at Newlay or at Kirkstall; and that, in the meantime, measures 
should be taken to prevent the recurrence of the state of things now 
existing. Adopting the terms of another suggestion, the meeting referred 
to decided to solicit the help of the Loca] Government Board. In any case, 
it is clear that something must speedily be done to relieve the township of 
the inconvenience from which it is now suffering. 
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qualified satisfaction in 


EXHAUSTERS & ENGINES 
GAS VALVES, 
VACUUM GOVERNORS, 





work, and can be referred - 
to. 





In use in all the 


REGULATORS, PUMPS, 
Largest and most Modern 


Gas-Works in the World, ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. — 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel, 

Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES, 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at Tas 4 -_ oe ; Can be made on their 
E= if NN a ESS s Le Patent principle, to 

j = ; . pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 





G. WALLER & 60.8 esters GAS EXHAUSTER. 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already in use and on order for 40 different Works, equal to 1,160,000 
Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 
1. It will deliver fully one-third more per revolution than the Beale Exhauster. 
2. It has not any Segments or Rings to cause friction. 


8. The Cylinder being a circle, and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 


4. No heavy Fly-wheel needed, and one-third less power required for same work. 
5. The only system by which Existing Exhausters can be altered to pass 


from 30 to 50 per cent. more with the same Driving Gear, Connee- 
tions, and using less power. _ 

















OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHOENIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 


Wetted surface consists of Tubes open at ends 
and side, combined with Discs. The Gas passes 
through and over these Tubes into the hollow 
shaft, and thence outwards alternately the whole 
length of the Washer. 














SPECIAL ADVANTAGES : 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 
SMALL POWER TO WORK IT. 


| ALL THE INTERIOR CAN BE REMOVED 
ee Mt WITHOUT DISTURBING THE CASING. 
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un SSS ECONOMY IN COST. DURABILITY. 

aes SMALL SPACE. BEST RESULTS. 

PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, §.E. 
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OXIDE OF IRON. 
HE Gas -Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxideare Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Fsq.,and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 

Street, Lonpon, E.C, 
Joun Wm. O’NEIL4, 

Managing Director. 





QuDaEw STEPHENSON begs to call 
attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 
PyANtren, by the Advertiser, aged 35, 
a situation as Carbonizing, Purifying, Yard, or 
General FOREMAN of a GAS-WORKS. Thoroughly 
understands the Manufacture and Distribution of 
Gas in all its branches, including the management of 
Generator Furnaces, Can use the Photometer. Good 
references given. | 
Address D. W., 2, Rothsay Villas, South-Eastern 
Road, RAMSGATE. 


WANteD, by the Advertiser, a situa- 
tion as WORKING MANAGER of a small 
Country Gas-Works, or as a SMITH, SERVICE- 
LAYER, and GAS-FITTER. Ten years’ experience. 
Good testimonials from last employers. 

Address No. 1087, care of Mr. King, 11, Bolt Court, 
Fixer Street, E.C, 


WANteED, by a Gas Company in Derby- 

shire, a WORKING FOREMAN. Must be a 
good Carbonizer ; accustomed to control Stokers ; and 
capable of taking charge of the works. The duties 
include weighing coals, selling coke, tar, &c., manag- 
ing an exhauster, regulating pressures, and the 
general routine of a Gas-Works. There is a good house 
provided, with coals and gas free; and the person 
selected will be required to reside therein, and devote 
his whole time to the duties indicated. Wages 28s, 
per week, of seven days, with probability of increase as 
areward for efficiency. 

Applications, in own handwriting, accompanied by 
copies of not more than two testimonials, or references 
to Gas Engineers of repute, stating age, whether 
married or single, with number of family (if any); and 
none need apply who have not held a similar appoint- 
ment previously, and whose antecedents will not bear 
the strictest investigation. 

Cuar.Les Epwin Jones, Consulting Engineer. 

Chesterfield, Sept. 5, 1884. 


G ITUATION Wanted by a competent 
Man, as GAS-FITTER. Understands Main and 
Service Laying, Inspecting Meters, and Lacquering. 
Excellent testimonials, 

: Address G. Everitt, 41, Cornwall Road, Brixton Hill, 
JONDON. 


ANTED, a small Portable Boiler (on 
wheels), with Fire Box, and Steam and Water 
Gauges, for use in Steaming Out Connections on a 
small Gas-Works. A second-hand one would answer 
the purpose. 
Address No. 1085, care of Mr. King, 11, Bolt Court, 
Freer Street, E.C, 


TO GAS-METER MANUFACTURERS. 
GENTLEMAN, with a thorough 


knowledge of an extensive British and Foreign 
Gas-Meter, &c., Trade, and moderate capital, is pre- 
pared to undertake the Management of the Commercial 
Department in an Established Concern, with a view to 
Partnership. 
For particulars, address, No. 1086, care of Mr. King, 
ll, Bolt Court, FLEET STREET, E.C. 


TO SMALL GAS COMPANIES AND OTHERS. 
THE Advertiser wishes to Rent or 


7 LEASE a Small GAS-WORKS, where the make 
18 not less than 1 million or over 4 millions per annum. 
_Address No. 1088, care of Mr. King, 11, Bolt Court, 
Finer Street, E.C. 








OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 

((OMPANIES and Corporations who have 

been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort Setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
. Address: CrowrHer Bros., Contractors, 13, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 





tia taken off, Drawings, 


Specifications, Tracings, and Schedules prepared 
g Estimates made at moderate cost by Engineering 
Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 
_Address No, 1066, care of Mr. King, 11, Bolt Court, 
FLEET Street, E.C, 


ANTED, by the King’s Lynn Gas 
tl Company, a WORKING FOREMAN. One who 
Merely understands the whole process of Gas 

aking. Wages 80s. per week, with cottage, coals, and 
gas. He must be steady and obliging. Make about 





BOROUGH OF LEEDS. 
(Gas. DEPARTMENT.) 


HE Corporation invite applications 
or the appointment of ASSISTANT GAS 
ENGINEER, who is also to act as Manager of the 
Works at New Wortley, Leeds, where he will. reside. 
Salary £250 per annum, with house, coals, and gas. 
Applications, stating age, with not more than four 
testimonials of recent date, to be endorsed “ Assistant 
Gas Engineer,” and sent not later than the 12th of 
September next, addressed “‘ The Town Clerk, Leeds.” 
Aug. 21, 1884. 


BOROUGH OF OLDHAM. 
HE Gas and Water Works Committees 


are prepared to receive APPLICATIONS for the 
appointment of Two FOREMEN, at weekly wages of 
£2 10s. each. 

They will be required to look after the Gas and 
Water Inspectors, Fitters, Watermen, Main Layers and 
Service Men, and to see to their work being properly 
and efficiently done ; and to carry out the instructions 
of the Superintendent of the Gas and Water Works. 
Applicants must have had practical experience in 
Gas and Water Fitting, Main Laying, &c. 

Applications, stating age and experience, with testi- 
monials, to be sent in on or before Saturday, the 13th of 
September next, addressed to the Superintendent, Gas 
and Water Offices, Oldham. 


A. NicHoison, Town Clerk. 
Oldham, Aug. 28, 1884. 


MANAGER. ‘aur: ; 
ye HE Kingston-upon-Hull Gaslight 


Company require a new MANAGER of their 
Works, who must be prepared to enter on his duties 
forthwith. He will be required to conduct the corre- 
spondence, to superintend and assist in keeping the 
books and accounts, to make all necessary designs and 
drawings, and to act as Manager of the Works under 
the Committee of Management. 

Annual make, about 80 millions of cubic feet. 

Salary, £200 per annum. 

Security for the due performance of the duties will 
be required. 

Applications (enclosing testimonials), stating age and 
former employment, to be made on or before Monday, 
the 15th of September, 1884, to the Chairman of the 
Company, WILLIAM PrasgGoon, Esq., The Park, Hut. 


BANK METER-WORKS, OLDHAM. 


TO GAS-METER MANUFACTURERS, TIN-PLATE 
WORKERS, BRASSFOUNDERS, AND OTHERS. 


R. ALLEN MELLOR announces the 


receipt of instructions from Messrs. T. G. 
Marsh and Co. to prepare a Catalogue and Sell by 
Auction on Wednesday, Sept. 17, 1884, at the Bank 
Meter-Works, situate in Boardman Street, Oldham, 
the whole of the valuable Meter and other Patterns, 
Tin and Metal Smiths’ Tools, Lathes, &c., comprising 
ten Brass-Finishing Lathes with Tools, Upright Drilling 
Machine, Buffing Machine, Wheel-Cutting Machine, 
Worm-Cutting Machine, three Clockmakers’ Throws 
and Tools, large quantity of Meter Fittings and Meters, 
Gas-Stoves, Brass, Copper, and Block Tin, and Brass 
Moulding Boxes, Patterns with Chill Moulds and Tem- 
plates for all sizes of Wet and Dry Gas-Meters, Steam 
Cocks and General Brass Work. The Tin-plate 
Workers’ Tools include Steam Stamp with Dies, Guillo- 
tine, Burring, Bending and Folding Machines, Stores, 
&e., &e. 
Sale at Eleven for Twelve o’clock promptly. 
Catalogues are in course of preparation, and may be 
had seven days prior to date of Sale, upon application 
to the AvcTIONEER, 21, Queen Street, OLDHAM. 


GAS SHARES. 


R. ASHMOLE will Sell by Auction, 

at the Angel Hotel, Ilford, on Thursday, the 

25th of September, 1884, at Six for Seven o’clock p.m., 

in 40 Lots, 200“B” SHARES of the nominal value of 

£5 each, in the Ilford Gaslight and Coke Company, 

Limited, 

For particulars and conditions of sale apply to the 

SECRETARY OF THE Company, Ilford; or to Mr, ASHMOLE, 
Auctioneer and Estate Agent, Ilford, Essxx. 


OR SALE—Two New Purifiers, 24 ft. by 
20ft. Never been used. Will be sold at a very 
reasonable price. 
Apply, by letter, to No. 1081, care of Mr. King, 11, Bolt 
Court, FLEET STREET, E.C, 


0 BE SOLD, at the Gas-Works, Great 
Barfield, Essex, one small GASHOLDER, 20 ft. 
diameter by 9 ft. lin, deep; two small PUREBIERS, 
8 ft. square, with Connections to each. 
Application to be made to Mr. 5S. Warner, Gas- 
Works, Hoddesdon, Herts. 


WALLASEY LOCAL BOARD GAS-WORKS. 


TO TAR DISTILLERS AND OTHERS. 
‘FHE Wallasey Local Board are prepared 


to receive TENDERS for the purchase of the 
AMMONIACAL LIQUOR (about 1000 tons per annum), 
and also of the surplus GAS TAR (about 700 tons per 
annum), produced from time to time at their Gas- 
Works, Great Float, near Birkenhead, during a period 
of One, Two, or Three years, from the 30ch of Septem- 
ber inst. Any further information may be obtained on 
application to Mr. H. Ashton Hill, Gas and Water 
Manager to the Board. 

Sealed tenders, endorsed “ Tar, &c.,” and addressed to 
the Chairman of the Gas and Water Committee, to be 
left at my Office, as below, not later than Five o’clock 
in the afternoon of Wednesday, the 24th inst. 

The Board do not bind themselves to accept the 
highest, or any tender, 

By order, 
T, SoMERVILLE Jones, Clerk to the Board. 


TOTTENHAM AND EDMONTON GASLIGHT AND 
COKE COMPANY. 


WN oOtrcE is hereby given that the 

ANNUAL ORDINARY GENERAL MEETING 
of the Shareholders in this Company will be held at 
the Company’s Offices, Willoughby Lane, Tottenham, 
on Saturday, the 13th day of September next, at Three 
o’clock in the Afternoon, precisely, to receive the 
Report of the Directors, the Statement of Accounts for 
the Half Year ended the 30th of June, 1884, to declare 
Dividends for the same period, and for the Election of 
two Directors and an Auditor for the ensuing year— 
Messrs. James Warren and Corbet Woodall being the 
Directors, and Mr. Alexander Nicol, the Auditor, who 
retire by rotation, and, being eligible, offer themselves 
for re-election—and for transacting such other business 
as the Act of Parliament directs. 
The Transfer Books will be closed from the 29th of 
August to the 15th day of September, both days in- 
clusive. 

By order of the Board, 
James RanpDALt, Secretary. 
Willoughby Lane, Tottenham, 
Aug. 29, 1884, 


Offices: 





BRITISH GASLIGHT COMPANY, LIMITED. 


N°?! CE is hereby given that the 

HALF-YEARLY GENERAL MEETING of 
the Proprietors of this Company will be held at this 
Office on Wednesday, the 24th inst., at Half-past Twelve 
o’clock precisely, to transact the usual business; to 
declare the Dividend for the Half Year ended the 
30th of June last; and to elect two Directors and one 
Auditor in the place of those who go out by rotation, 
but who are eligible to be re-elected. 

Notice is hereby also given that the Transfer Books 
of the Company wil! be closed on the 11th and re-opened 
on the 25th inst. 

By order of the Court of Directors, 
Freperic Lane LinGine, Secretary. 
Chief Office: No. 11, George Yard, Lombard Street, 
London, E.C., Sept. 3, 1884. 


TENDERS FOR TAR. 


THE Directors of the Exeter Gaslight 

and Coke Company invite TENDERS for their 
surplus TAR for One, Two, or Three years, from the 
14th day of October next. 

Delivery on Company's Works, filled into purchaser's 
tanks. 

Payments cash, monthly. 

Sealed tenders, endorsed “ Tender for Tar,” will be 
received by the undersigned on or before Monday, the 
29th day of September next; but the Directors do not 
bind themselves to accept the highest or any tender. 

By order, 
W. A. Papriexp, 
Secretary and Manager. 

Gas Offices, High Strect, Exeter, Aug, 27, 1884. 


HALIFAX CORPORATION GAS-WORKS., 


TO OXIDE MANUFACTURERS, MERCHANTS, 
AND OTHERS. 
HE Gas-Works Committee of the 
Halifax Corporation are prepared to receive 
TENDERS for the supply of the whole of the OXIDE 
required at the above Works for a period of Three 
years, commencing the Ist of October next. 
Particulars and forms of tender may be obtained on 
application to Mr. William Carr, Gas-Works Manager. 
Parties tendering will be required to furnish samples 
of the Oxide proposed to be supplied. 
Tenders, endorsed “ Tender for Oxide,” must be sent 
to the undersigned on or before the 25th of September, 
1884. 





By order, 
Kr1GHLEY Watton, Town Clerk, 
Aug. 29, 1884. 


AMMONIACAL LIQUOR. 


HE Directors of the Wakefield Gaslight 
Company are prepared to receive TENDERS for 
the purchase of the AMMONIACAL LIQUOR produced 
at their Works, commencing from the Ist day of Sep- 
tember inst. Estimated annual make, 3900 tons. 
The liquor can be delivered f.o.b. in the river. 
Tenders to be in my hands not later than Saturday, 
the 13th inst., stating the price per oz. strength, from 
8 to 12 oz. (tested by “ Wills’s test”), and whether for 
One, Two, or Three years. 
By order, 
Joun W. Wuitaker, Manager and Secretary. 
Gas Office, Sept. 1, 1881. 





TO MANUFACTURING CHEMISTS, TAR 
DISTILLERS, AND OTHERS. 


HE Gas Committee of the Smethwick 
Local Board of Health invite TENDERS for the 
purchase of the surplus TAR produced at their Ga:- 
Works, Rabone Lane, Smethwick, for a period of Onc, 
Two, or Three years, commencing on the Ist of Octobir 
next. 

Tenders, endorsed “ Tender for Tar,” addressed to 
the Chairman of the Gas Committee, to be delivered at 
the Gas Offices, Public Buildings, Smethwick (where 
conditions of contract can be obtained), not later than 
the 23rd of September inst, 

By order, 
Wu. J. Stunces, Secretary. 

Gas Offices, Public Buildings, Smethwick, 

Sept. 2, 1884. 


TO TAR DISTILUERS. 


tHE Directors of the Gloucester Gaslight 

Company are prepared to receive TENDERS for 
the surplus TAR made at their Works, for One, Two, or 
Three years, from the lst of October next. 

The tar will be delivered into boats or barges at their 
Wharf on the Gloucester and Berkeley Canal. 

Offers to be per ton of 200 gallons. 

Payments—cash monthly. 

Further particulars may be obtained on application to 
Mr. R. Morland, the Company’s Engineer. 

Sealed tenders, endorsed “Tender for Tar,” to be 
addressed to the Chairman of the Company, Gas 
Offices, The Quay, Gloucester, on or before the 29th of 
September next. 

The Directors do not bind themselves to accept the 
highest or any tender. 








50 millions per annum. 
Apply to the Manaaer, Gas-Works, Krvo’s Lyxn. 





Public Offices, Egremont, Cheshire, Sept. 5, 1884. 


Wittram C. Vinson, Secretary. 
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SEVENTH EDITION, ENLARGED, 


HE GAS CONSUMERS’ MANUAL. 

By R. A. Metsom. Contents: The Gas-Meter 

and its Management fully explained ; How to Prevent 

Freezing of Wet Meters; Hints on Burners, Gas-Fit- 

tings, Regulators, &c.; Gas asa Domestic Agent, &c., &c. 
Price (for single copy), 2d., by post 24d. 





WALTER KrnG, 11, Bolt Court, Fleet Street, Lonpon, E.C. 


00D’S COMPOS. Red, Green, Brews, 
YELLOW, or BLACK, Samples free, For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 
Gas-Meters, Waggons, Machinery, &c. They hide Tar 
and Varnisu thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
20s. to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes:—* Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c.; and I estimate them very highly asa great 
labour-saving agent. Another valuable item is that 
you do not represent them beyond their capacity.” 
E. Woop, Talbot W panne Hatcham Road, Lonpon. 


NOW READY, PRICE 7s, 6d., 
A TREATISE 


ON THE 


PURIFICATION OF COAL CAS, 
AND THE 
ADVAN PAC r+ES 
COOPER'S COAL-LIMING PROCESS. 
a 2. Sore E, M. Inst. C.E. 
With Illustrations. 
DEDICATED TO THE LonpOoN Gas REFEREES. 











Contents: Chapter I., Modern History. Chapter IL, 
Cooper's Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter V., 
Concluding Remarks. Appendices. 





Published by 
E. & F. N. SPON, Lonpon ann New York. 
Copies may be had of 
WALTER KING, 
At the Office of the JournaL or Gas LiGnutine, &e., 
11, Bott Court, FLEET Street, Lonpon, E.C, 


Now Ready. Price 1s. 6d. (Free by Post). 


GAS BURNERS 


OLD AND NEW. 


A Historical and Deseriptibe Treatise 
ON THE 


PROGRESS OF INVENTION IN GAS LIGHTING. 


EMBRACING AN ACCOUNT 
OF THE 


THEORY OF LUMINOUS COMBUSTION. 
“OWEN MERRIMAN.” 


Reprinted from the JourNat oy Gas LicHtine, 


LonpDon: 
WALTER KING, 11, Bott Court, Fiteet Srreet, E.C. 


. LASS’S 
ANALYSIS OF THE ACCOUNTS 


OF THE 


METROPOLITAN WATER COMPANIES 


FOR THE YEAR 1882-83: 
Showing the 
CAPITAL, INCOME, EXPENDITURE, 

PROFITS, anp DIVIDENDS per 1000 GALLONS oF 

WATER SUPPLIED, 

Together with the 
Quantity of Water Supplied, the Estimated Daily 
Quantity Supplied for Domestic and other Purposes 
the Quantity Supplied per Head of 

Population, &c., &c. 

In continuation of the Two previous Issues. 


Priczk . . . 15s8.,1N LIMP CLOTH, 








COMPILED AND ARRANGED BY 
ALFRED LASS, 


Fellow of the Institute of Chartered Accountants, 





SPECIAL NOTICE.—The Current Issue contains an 
excellent Coloured Map of the Various 
Companies’ Districts, 





Lonpon: 
WALTER KING, 11, Bott Court, FLeeT STREET, E.C. 





ESTABLISHED 1835. 
LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 
BROTHERS & MASON, 


ORLANDO BROTHERS, 
MANUFACTURERS OF ORLANDO BROTHERS’ 








PATENT FIRE-CLAY GAS RETORTS. 





-ORGE ORME & 


ZAILAS METER-WORKS, OLDHAM 


MANUFACTURERS OF 


Wet re 


F STATION METERS, GOVERNORS 4 


PRESSURE & EXHAUST REGISTERS, 
LAMP-METERS INCAST-IRON BOXES , 
PATENT LAMP RECULATORS, 








E. aeons PATENT 


UNIVERSAL INJECTOR 


FOR FEEDING BOILERS. 
Works with High or Low Steam Pressure. 


Forces the water into the boiler considerably above boiling point, 
thereby increasing the durability of the boiler. 


IS STARTED BY SIMPLY TURNING ONE LEVER, 


KORTING BROS., 


ll, PANCRAS LANE, QUEEN ST., | 17, LANCASTER AVENUE, 
LONDON, E.C. MANCHESTER. 


S. CHANDLER & SONS, 


GAS AND WATER ENGINEERS, 
















“STANDARD” WASHER 
COMPANY, 






GAS AND WATER 
APPARATUS 


SS R 


GAS & WATER FITTINGS 


GENERALLY. 
SPECIAL ATTENTION GIVEN TO MAIN LAYING. 
S. C. & S. will be glad to send every information, with Estimates and 
Drawings, on application to 


CENTRAL WORKS, KENNINGTON OVAL, LONDON, SE. 


LLOYD & LLOYD, 


Albion Tube-Works, BIRMINGHAM, & Coombs Wood Tube-Works, HALESOWEN; 


MANUFACTURERS OF 


WROUGHT-IRON WELDED TUBES & FITTINGS, 


FOR GAS, STEAM, AND WATER, PLAIN OR GALVANIZED. 


CONTRACTORS 


FOR THE 





Hydraulic Tubes, Boring and Lining Tubes for Wells, &c., Tuyere Coils. 
BOILER TUBES IN IRON, HOMOGENEOUS METAL, AND STEEL. 


LLOYD & LLOYD’S LARGE TUBES up to 4 ft. DIAMETER. 





Lonpon Orrice: 90, CANNON STREET, E.C. 
Warenouses: LONDON, LIVERPOOL, MANCHESTER. 





Es 


~~ -sser-n ff wo 


— ae: or ot OU 


_s 











R 
} 


eel 











Sept. 16, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


493 





= 

co NTE TENTS. 

EDITORIAL Notres—Gas, Lighting, &c. PaGE 
Mr. Valon’s Theory—A om thar tie @ @ » ve = ee * 3 26 
Electric Lighting Memoranda:— 

The Failure of the Electric Lighting Business . . o « « 4 

The Proposed Introduction of the Electric Light at Harrogate 494 
The South-Western District Association and the Rules of The Gas 

Institute. [* ae ak - 494 
The South Foreland Lighthouse Experiments. Sie ©. Cle oe ae 
The Violle Platinum Unit of Light . 495 


The Scheme for the Amalgamation of the Woolwich Companies with ‘the 


South Metropolitan Company .. . eee 6 e 6 oe + Oe 
Water and Sanitary Affairs :— 
More Groundless Charges against the London Water Companies . . . 495 
What is a Legal “Tender” by a Water Consumer? . . . . . + + «+ 495 
The State of the RiverLea. . . . . +. +. «© «© « coc eos 
Plymouth Water Supply. . . cb Cee ete erences ‘« <4 
Essays, COMMENTARIES, AND Reviews: _ 

Mr. B. Baker on Wind Pressure . cae, ee oe eo 
The Lighthouse Experiments at the South Foreland . ..... . 497 
Gas and Water Companies in the Money Market. . . . .« «© « « «+ 498 

OTES:— 
The Fluid Hydrocarbons obtained by Compressing Petroleum Gas. . . 498 
The Products of the Distillation of Baku and American — o « « 8 
A Perfect Filter. . jee os oo « & 
A New System of Electrical Distribution - &¢ @ 6 64 Oo 88 
Me tepeovetGeeTiame. 1.26 «© se esc eevee veen wn en os 


CoMMUNICATED ARTICLE :— 
Strains on Large Purifiers. 

TECHNICAL RECORD:— 
South-West of England District Association of Gas sre nasreaiaaaas 


By F.S8. Cripps, of Lilleshall. . . . . . 499 


Yearly Meeting at Bournemouth .....++ -. 501 
CoRRESPONDENCE :— 
Mr. Valon on Gaseous Firing . . . i «6 «© «© © © © © «© © «© « 505 
REGISTER OF PATENTS:— 
Gas-Engines—Welch, E.J.C.,and Rapier,R.C.. . . « »« «© «© « «+ 506 
Pipe Joint—Hassall, W. . . sane «3 cs & 6 ek oe Oe 
Purifying Water—Anderson, wW. oe) # fle Séeoe ee ee 8 
Watermeoeme—Welner,F.. ws e's tc ee ee ee tee tll 


DEED ss «© see eo waste een een en a ee eo BF 
Legal INTELLIGENCE :— 
High Court of Justice—Chancery Division—Machlin v. The East London 


Water-Works Company pie ee « 

Batley Borough Police Court—Ilegal “Consumption ot Gas eee oo 
MisceLLANEOUS NrEws:— 

Gas Liquor Works and the AlkaliAct . . oeosesnocse so 
Meeting of the Crystal Palace District Gas Company Ys. 2 2 + « Oe 
The Tenders for Lighting Rio de Janeiro withGas . . . . . + + + Oil 
The Proposed Extension of the Dover Gas-Works . ... + + + «+ Oil 
The Gas Supply of Dukinfield and Denton. . se ts « &- se 
Gas Affairs at Bristol . . ee eo 6 2 & ot OCR 
Darlington Corporation Gas ‘and Water Supply ° 512 
The Proposed Electric Lighting Experiment af the Bradford Corporation 512 
Proposed Introduction of Electric Lighting in the Streets of Cardiff . . 512 
Coal Gas v. Coke for Steam Raising . o « « 
Metropolis Water Supply—Registrar- -General’ 3 Return for August o «© « 
The Stockton and Middlesbrough Corporations’ Water Board . . 513 


The Society of Arts Conference on Water Supply at the International 
Health Exhibition—Mr. E. Bailey- mare on “ Water insanghe to V — 


and Rural Districts . ° . 513 
The Recent Scarcity of Water at Bradford. : “ae «3 - 615 
The Failure of the Electric Lighting Act of 1882 : . “— » 515 
WotesfvomGesMema . . «+ es ts eo ee eo ve vee eis od 

. 5 ‘ 


Current Sales of Gas Products. . . 

The West Kent Gas Company and the Erith Local Board, 517— “Reductions in 
Price, 517—Bischof’s Water Purification Patent, 517—The Water Supply of 
Drogheda, 517—The Falmouth Gas Company and their New Holder, 517— 
Maidstone Water Supply, 517—Collapse of a Gasholder Tank at Lincoln, 517— 
Waverley Association of Gas Managers, 517—Presentation to Mr. 8. Barratt, 
of Manchester, 517. 


TO ADVERTISERS. 


ADVERTISEMENTS for the next number of the JOURNAL 
must be received by Monday, 12 o’clock noon, to ensure 
insertion; but, as the Advertisement Sheet of the Journau is sent to 
Press the first thing on Monday Morning, Advertisers will please bear in 
mind that Orders for Alterations in or Stoppages of PERMANENT 
Advertisements should be received Not Later than Two o’clock 
on SATURDAYS. 


Undisplayed Advertisements—Situations Vacant or Wanted; Appa- 
ratus Wanted or for Sale; Contracts; Tenders; Public Notices, &c.— 
cost 3s. for the first six lines (about 42 words) or less ; and 6d. for each 
additional line. 





THE JOURNAL OF GAS LIGHTING, 
WATER SUPPLY, & SANITARY IMPROVEMENT. 


TUESDAY, SEPTEMBER 16, 1884, 





MR. VALON’S THEORY—A SUGGESTION. 


Tue discussion of Mr. Valon’s theory of gas-retort heating, 
and the advantages of so-called regeneration, has now reached 
a stage when it is possible to take account of what has been, 
and of what remains to be done in the matter. In the words 
that have been frequently used amid similar circumstances, an 
anxious enquirer may well ask—Where are we now? And 
it is by no means easy to answer the question in a sense 
satisfactory to all parties. When the matter was last men- 
tioned in these columns, we intimated that we did not desire 
to sit in judgment between Mr. Valon and those who find it 
impossible to follow his deductions from the facts that he has 
laid so fairly before our readers. It will not excite surprise 
if we now repeat that intimation. The point at issue is 


exceedingly simple; but a determination of it in any sense is 
surrounded with so many difficulties, inherent and extraneous, 
natural and artificial, that there is a wide opening for the 
importation of feeling which is ruinous to the character of the 


| decision arrived at. 





Men will read these lines who are 

already disposed to side with Mr. Valon; there are others 

who regard him as ridiculously misled; and there is a still 

larger number who scarcely know what to think, but who 

desire above all things to know the truth. We ask all these 

classes of readers to weigh well these few words, written with 

the full consciousness that the issue is of the gravest import- 

ance, and imbued with the single purpose of suggesting an 

acceptable way out of a present difficulty. The importance 
of obtaining a true solution of the problem as propounded by 
Mr. Valon is soon appreciated from the following statement : 

After some years of experimental propagandism, the advan- 

tages of heating gas-retorts by gas-furnaces have been so 
generally accepted, that in the great majority of gas-works 
throughout the world the adoption of this principle, accord- 

ing to some favoured system or design, is now merely a 
question of opportunity. The task of adapting the principle 
in a form suitable for gas-works has been discharged during 
the past three or four years by various practical gas engineers, 
who have sought perfection in diametrically opposite direc- 

tions. They have thus become divided into two schools—one 
developing gas generation, and the recovery of heat from the 
waste products of combustion, by structural arrangements of 
progressive complexity and cost ; the other striving after the 
simplification of structure and the reduction of cost. The 
former finds its highest development in a plan of setting for 
which the heating arrangements may cost from £20 to £30 
per mouthpiece in excess of the ordinary expense of a direct- 
acting furnace; while the latter, in its latest shape, costs no 
more than the old-fashioned design which it supersedes. It 
is clear that there can be no agreement between the followers 
of such diverse paths. Public attention has been directed 
almost exclusively to the former school of practitioners. 
All the great names were on their side; yet it took a 
long time before they could persuade the general mass 
of gas engineers to contemplate the outlay necessary 
for providing the elaborate structures whereby their stan- 
dard of working could be realized. It was done, how- 
ever, in many instances; people growing content to lay out 
large sums in the first cost of structures which promised 
to return the expenditure, with advantages, in a compara- 
tively brief time. Meanwhile, the professors of the other 
school were working away quietly ; and now, in the person 
of Mr. Valon, they declare that their rivals have gone a 
costly, tedious, and roundabout way to achieve results which 
they can equal if not surpass without extra expenditure. It 
is a direct challenge upon a definite issue; but, as already 
indicated, is complicated by the fact that to admit the truth 
of Mr. Valon’s contentions will involve the unlearning of all 
that the other school have taught with infinite pains and 
great expense. Thousands of pounds have been spent in the 
erection of elaborate furnaces; and every penny of this, if 
Mr. Valon is right, has been wasted. The special pressure 
in the present crisis in the development of generatbr firing 
lies in the fact that within the next five or seven years hun- 
dreds of thousands of pounds will go in the same way. 

It is hard for men who have learned a lesson, and applied 
it in a certain manner, to see and confess that they have been 
misled; yet this is precisely what Mr. Valon asks his oppo- 
nents todo. There can be no truce between claims so con- 
trary. Mr. Valon may be wrong; but if so, it is absolutely 
necessary that he should be suppressed and silenced, or 
converted, for while the minority represented by him has 
a voice and a vitality, the application of the new prin- 
ciple will be arrested by the irreconcilable division of its 
leading practitioners. Fortunately, there is a simple basis of 
experimental fact at the point where the two schools diverge, 
which may be examined by independent authority. Mr. Valon 
has startled everybody by declaring that dry air cannot be 
heated by passing through hot channels under the slight 
traction of a chimney draught. The first enunciation of 
this proposition was naturally hailed with derision. We do 
not wish to exalt Mr. Valon as a discoverer; but if he has 
really discovered anything, it is only in accordance with the 
practice of the world that he should be derided. Time has 
passed, however; and this astounding assertion, though dis- 
believed by most men, has not been disproved. Mr. Valon’s 
first opponents talked airily of Marriott, Boyle, Maxwell, &c. ; 
but this talk has subsided in the singular absence of chapter 
and verse citations from any of these writers directly bearing 
on the conditions of the problem. So far as our researches 
have extended, the commonly received data relating to the 
heating and expansion of gases have all been made with 
receptacles in which the gases have been held while under 
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examination. From these data the performance of free gases 
has been calculated; but in the advance thus made there has 
been room for assumption, and it is this assumption that is 
now specifically challenged. 

We have already declared that Mr. Valon may be wrong ; 
it is only fair to add that he may be right. Arguments in 
favour of his views might be cited; but as the case cannot 
be conveniently argued here—even if it were a matter for 
argument, which it is not—-we will merely cite one. Every- 
body knows that water may be heated; yet in the pyrometer 
designed by MM. Boulier, water exposed to the fiercest heat 
of a porcelain furnace, while enclosed in a thin metal tube, 
is scarcely warmed. Of course, the water is in constant 
motion; but so is the air in the flues of a furnace. This 
illustration merely goes to show that if the conditions of the 
water-current pyrometer are paralleled by the air-current fur- 
nace channels—a position which is not absurd on the face of 
it—then Mr. Valon is right. 

It is not a question of who is right or wrong, however, 
that so intimately concerns the gas-making world. Whether 
people agree or differ in respect of these things, they all 
desire the truth; especially when the truth is susceptible of 
interpretation in money. ‘Therefore, let this matter be lifted 
out of the personal atmosphere in which it now lies, and 
settled in a fashion that shall be above suspicion. If every- 
body who is interested takes to experimenting for himself, 
the results will be inconclusive and disorderly. Let the 
matter be taken up in a business-like manner and a 
scientific spirit. The President of The Gas Institute, 
Mr. Newbigging, is not identified with any particular party 
in this controversy ; and personally, as well as by virtue 
of his office, he is eminently qualified to deal with it. A 
special Research Committee might be named, composed 
of Mr. Newbigging, and two other eminent and impar- 
tial engineers, who should be authorized to investigate 
the whole matter, with the paid assistance of some disin- 
terested man of science—preferably one who is acquainted 
with the latest developments of the theory of heat. Such an 
one might be found in Dr, Hopkinson, Dr. Carnelly, or any 
of their compeers. By this means a light that has hitherto 
been absent, would be thrown upon more than one aspect of 
generator gas heating. The cost of such an inquiry would 
be insignificant in comparison with its possible results; and 
would be collected in a few days from those who find the 
difficulty pressing upon themselves, and who would prefer to 
have their doubts relieved by an authority in whom they could 
unreservedly trust. We recommend this course to the earnest 
consideration of all interested persons, in the confident hope 
that by its adoption a grave controversy may be brought to a 
satisfactory conclusion. 


ELECTRIC LIGHTING MEMORANDA. 
Tue very interesting letter on the Electric Lighting Act, 
which is reproduced elsewhere from The Times, is one of 
several that have recently been published, although not 
always in the same sense. The question has been asked, in 
The Times as elsewhere, Why does not electric lighting go on ? 
The favourite reply is to abuse Mr. Chamberlain and the 
Board of Trade. For some time this excuse was accepted, 
even by those who regarded the Act as in the main a failure. 
It was not wanted ; but at least it helped to keep in check the 
host of vampires who thought to feed upon the unsuspecting 
ratepayer in different towns where advanced opinions, or a 
standing quarrel with the gas company, offered an opening 
for speculation. The general public have been slow to per- 
ceive the truth concerning electric lighting. They were 
dazzled by the beauty of the light itself in some of its various 
developments ; and could not understand why the promises of 
possession which they received were not fulfilled. Now, how- 
ever, the usual excuse is seen to be hollow; and the truth has 
at last been stated in the editorial columns of The Times as 
plainly as it has been here during the past two years. If, as 
The Times puts it, the Electric Lighting Act is the cause of 
all the trouble, why does not electric lighting make better 
progress elsewhere in the world? Why does not the new 
system fare better (in competition with gas) than it does in 
Calcutta, Melbourne, Cape Town, and other places which are 
not subject to the Board of Trade in this matter? There 
is no answer except the one that is well understood by our 
readers—electric lighting is not, and never has been fitted for 
distribution as a business in towns. All the existing Com- 
panies were born too soon. The only people who have made 
a legitimate profit in this direction are the bond fide manufae- 
turers of plant who have abstained from entering upon lighting 





contracts except by way of advertisement. The general press 
is just beginning to see this; and the public will therefore gee 
it too—especially that portion of it which lost money in the 
recent disgraceful gambling transactions. How it is that some 
of the gamblers are not in prison for obtaining money under 
false pretences is one of the mysteries of modern financial 
management. The greatest credit that can be assigned to the 
Electric Lighting Act of 1882 is that it shortened the life of 
the swindle. 

It will probably be announced, with the usual flourish of 
trumpets, that electric lighting is to supersede gas in some 
part of Harrogate. The facts are, briefly, that the Town 
Council have fallen out with the Gas Company ; and, as a 
firm of Leeds electricians happen to be carrying out a con- 
tract for lighting the ‘‘ Spa,” they have seized the oppor. 
tunity for coaxing the Corporation to try a three months’ 
“experiment,” at a cost of £50. Of course, the usual argu. 
ments have been used in connection with this notable adyen- 
ture. ‘Harrogate must move with the times ;” the presence 
of the electric light for three hours of a night would bring the 
Gas Directors to reason; and soon. The age of experiment 
has passed away in most parts of the country, although the 
age of practical lighting as a business has not dawned. It 
could not be a cause for wonder if, in the present state of 
affairs, the electricians magnify this little Harrogate experi- 
ment into a great advance. 


THE SOUTH-WEST DISTRICT ASSOCIATION AND THE 

RULES OF THE GAS INSTITUTE. 
Tue South-Western gas managers had a successful meeting 
on Tuesday last at Bournemouth; and among the business 
that engaged their attention on this occasion—and which 
will be found reported as usual in another column—the sub- 
ject of the new rules of The Gas Institute was prominent. 
Although there are no very great centres of gas production in 
the pleasant counties represented by this flourishing Associa- 
tion, it is numerically important; and therefore the opinions of 
the members in relation to the national organization of which 
they form a noteworthy contingent are deserving of respect. 
It will be observed that the Association have appointed a Com- 
mittee to exchange views on this topic with the other local 
societies. This is a very wise step; and there can be no doubt 
that whatever the District Associations may agree upon will 
in due time be accepted by the Institute in which they are 
individually, though not politically, such an irresistible power. 
Herein, however, a word of warning may be uttered, which 
will not be deemed superfluous by anyone who has observed 
the set of prevailing opinion on this matter. The local 
societies are so strong that it is not for them to consider how 
to make their voices heard, but rather how they may frame 
their criticisms so as to help and not perplex the Council of 
The Gas Institute. There is some danger lest the criticism 
should be more destructive than constructive. It is compara- 
tively easy to declare this or that proposition inadmissible ; 
what is wanted is at the same time to take account of the 
reasons for any such proposition, and then to examine 
whether it meets the requirements or supplies the want 
better than any other device. It is very helpful to the Insti- 
tute that the local societies are taking such an interest in 
this matter ; because the chances for obtaining an acceptable 
settlement next year are thereby much increased. At the 
same time, while criticising what the Council have proposed, 
it is desirable that the antecedent position should be fairly 
grasped ; and that objections should be accompanied by a fair 
measure of suggestions. The spirit in which the matter has so 
far been handled—and which will doubtless animate the other 
gatherings yet to come, in which the same topic will be brought 
to the front—supplies the best guarantee that the authorities 
of the Institute will be helped and not discouraged by this 
general manifestation of interest in their task of reform. 
Everyone who resolutely faces the situation, and thinks out 
a suggestion for a fair settlement of any debateable points that 
may occur to him, will be by so much removed from the 
danger of unprofitable fault-finding which increases bitter- 
ness instead of allaying it. In the course of a few weeks 4 
better opportunity will arise for taking account of the general 
progress made by the question since it was left at the close of 
the last meeting of the Institute. 


THE SOUTH FORELAND LIGHTHOUSE EXPERIMENTS. 
Ir is announced that the photometrical observations of the ex- 
perimental lighthouse lamps at present on trial at the South 
Foreland have been completed; and that the tests now being 
carried on are visual comparisons of the three lights—gas, 
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oil, and the electric are—by masters of vessels, pilots, &c., at 
sea in various states of the weather. These observations will 
be kept going for some time longer, in order that the widest 
range of climatic changes may be taken into the account; and 
the net result of the independent testimony thus collected is 
to be embodied in the final report on the trials. Very little 
information has as yet transpired concerning the character of 
the photometrical work ; but it is stated that the standard of 
comparison employed was pentane gas, used with the form of 
photometer devised by Mr. Vernon Harcourt. On the general 
question of the comparative serviceability of the different 
lights in all weathers, it has been already made substantially 
evident that the electric light (which is one of the most 
powerful ever used, being produced from a bundle of carbons 
and the current from three large De Meritens machines (is of 
no use in fogs. In clear weather the carbon are is incom- 
parably brighter than either gas or oil; but directly a fog 
comes on—which, it may be said, is not at all unusual in the 
Channel—the electric light drops to the lowest place, below 
the oil lamp, and gas becomes most visible. The full report 
of the Committee of Investigation can scarcely fail to be 
exceedingly interesting, as it will deal authoritatively upon 
so many debateable subjects. 


THE VIOLLE PLATINUM UNIT OF LIGHT. 

Tre Journal des Usines a Gaz has translated the last few 
remarks on the Violle standard of light that appeared in these 
columns, for the purpose of appending to them a fresh attack 
upon us for refusing to accept without question this last 
triumph of French science, the fused-platinum unit. It may 
be remembered that on the 12th ult. we complained, in 
gentle terms, of the manner in which our previous comments 
on this result of M. Violle’s labours were received in France. 
Once more this vile insular prejudice has been called to 
account in the same quarter; but this time with somewhat 
less virulence and more reason. Fresh arguments have been 
found on behalf of the proposed standard unit, which may 
be condensed as follows : —It will be easier, if this standard is 
adopted, to compare the illuminating power of gas made in 
different countries ; and also to find a common value for gas 
tested by various secondary standards, the relation of which 
to each other is ill-defined. As to this latter contention, it 
would appear just as easy to compare different practicable 
standards directly with one another, as to refer them to an 
impracticable unit which differs from them all. There is no 
difficulty in translating Carcels into English, German, or 
French candles, provided that we know their relative 
powers; and this must be known before we can state 
them in the terms of some common standard. Our 
contemporary is, moreover, a little behind in this respect, 
for it says: ‘‘We ask M. Violle to make, as soon as 
“possible, direct comparisons between the different units 
“In common use and his standard; we think that when the 
“results are published, our confrére will make use of them as 
“we shall ourselves.’ This comparison has been made, and 
was republished in our columns, from M. Violle’s pamphlet, 
on July 22 last (p. 145). There is consequently nothing 
more to be learned under this head. As to the international 
comparison of illuminating gas, this would be an undoubted 
gain in many respects; but it would be dearly purchased at 
the price. Our main objection, however—that the Violle 
standard had never been sufficiently tested out of its author's 
hands before its adoption, with enthusiasm, by the electricians 
at Paris—is ignored by the Journal des Usines. Has the 
standard been used even to this date and favourably reported 
on in France by anybody else besides the author? Have 
M. Leblane’s objections been overcome? This is the point, 
after all. Together with our French contemporary we have 
no desire to ‘‘ eternalize this controversy ;”’ but must repeat 
that nothing has been advanced so far to show why the fused 
platinum unit should be regarded as above suspicion ; and, 
further, why it should be used as a standard of reference for 
so-called secondary standards, which, if they are sufficiently 
steady to be used in this way, are steady enough to stand 
alone for what they are worth. 





Ir is with much satisfaction, on account of all the interests 
mvolved, that we record the intelligence that the Board of 
Trade have passed the Scheme for the Amalgamation of the 
Woolwich Equitable and the Woolwich Consumers’ Gas 
Companies with the South Metropolitan Gas Company. The 
Board of Trade have not found it necessary to modify the 


details of the Scheme, as arranged between the Companies ; 


and the assent of the Queen in Council, after which the 
Scheme has the same force as an Act of Parliament, was 
given last Tuesday. 


Water and Sanitary Affairs. 


A specimen of the groundless and often disingenuous com- 
plaints made against the London Water Companies has 
lately been presented, in the shape of a letter to The Times, 
from ‘‘ A Ratepayer,’’ who asserted that the Southwark and 
Vauxhall Water Company had commenced collecting three 
quarters’ rates at once, with a**‘ stand and deliver” notice 
that, uniess the money was paid within fourteen days, the 
supply would be cut off, and proceedings taken to recover the 
arrears. The Chairman of the Company, Sir Henry E. Knight, 
being in the enjoyment of a holiday tour, failed to see this 
startling communication until a week had elapsed, during 
which interval the public were left to conclude that the 
London Water Companies were even more tyrannical than 
had been supposed. But at last the incriminated Chairman 
took up his pen, and wrote and explained that if the corres- 
pondent of The Times were indeed a ratepayer, he must 
have received at least five notices, besides sundry visits from 
the collector, before the admonitory demand was served upon 
him. Furthermore, the claim made by the Company would 
be “for two quarters to Lady-day last, and one quarter to 
“Midsummer, all of which were due last Lady-day.” 
Accordingly it would seem time that something was paid, if 
ever the consumer was to pay at all. We may well believe 
the statement of the Chairman, that the Company never dis- 
continued the supply except as a last resource; the cases 
of this kind during the last half year being scarcely twenty 
among the 107,000 houses supplied. The rate is frequently 
excused where the tenant was too poor to pay, or where 
default had been made by the landlord. Sir H. Knight has 
too much reason to complain that ‘‘no charge respecting a 
‘‘ Water Company is too absurd to find ready acceptance, 
‘‘ while it is next to an impossibility to get anything credited 
‘in reply.” 

A decision given in the High Court of Justice last week, 
in a case which will be found fully reported in our “ Legal 
‘‘ Intelligence” column, recognizes in a very emphatic form the 
right of a Water Company to cut off the supply when the 
consumer refuses to pay the sum demanded. In this instance 
there was a dispute between a consumer and the East London 
Water-Works Company as to the annual value of the pre- 
mises concerned ; and a sum was tendered in payment of the 
supply, based on the lower estimate adopted by the con- 
sumer, a gentleman residing at Leytonstone. This deficient 
amount the Company refused to receive; and the supply was 
ultimately cut off. The consumer thereupon made applica- 
tion in the Chancery Division for a mandatory injunction to 
compel the Company to restore his supply, pending the settle- 
ment of the dispute. Of course, the consumer could get his 
supply restored at once, by paying the few extra shillings 
required by the Company's estimate. Any possible wrong 
thus suffered would be rectified in due time. But the party 
in question preferred an immediate application to the Vaca- 
tion Judge; obtaining a result which, however disappointing 
to himself, is clearly capable of vindication by common 
sense as well as by law. The Judge remarked that, unless 
there was strong reason to the contrary, an injunction should 
only go to the extent of maintaining the status quo of the 
parties until the question at issue could be determined. But 
here something more was demanded, without any reason to 
sustain it. It was asked that the statutory right of the 
Company should be interfered with, in order that the applicant 
might keep a few shillings in his pocket pending the legal 
settlement of the dispute. The Judge felt it his duty to 
refuse the application, and plainly intimated that he thought 
the party making it ought to pay the costs; but he allowed 
that question to be reserved. On the whole a very fair rebuke 
was administered to the litigious gentleman who thus moved 
the Court, and who was distinctly told that his application was 
‘an unreasonable one.” To grant it would be to inflict mis- 
chief and wrong on the Company; while to refuse it was to 
do nobody any harm. Such was the view taken by Justice 
Wills ; and certainly if the popular notion on the subject had 
been adopted on this occasion, the Water Companies would 
have found themselves almost powerless in dealing with a 
certain class of consumers. Of this we feel assured, that the 
right which the Companies exercise under the statute, is 














exactly that which a public authority would assert if in pos- 
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session of the water supply. It is to be hoped that certain 
of the London police magistrates will modify their notions on 
this subject, so as to accord with the principles laid down by 
the learned Judge. 

While controversy rages as to the state of the River Lea 
and who is responsible for it, Dr. Frankland reports that the 
water supplied by the New River and East London Companies 
last month was of the same quality as in July, and contained 
less organic matter than any of the Thames waters. In both 
cases the water was delivered in a clear and bright condition. 
The truth is, as we have already remarked, that the Lea is in 
a good condition where the intakes are situated; and the chief 
complaint has reference to the lower part of the stream, 
where the pollution cannot possibly affect the water supply. 
Yet ‘‘ A Hertfordshire Landowner” writes to The Times, offer- 
ing the remarkable explanation that the Lea is in an 
unwholesome state, because the expense of complying with 
the Lea Conservancy Act of 1868 is more than ‘‘a com- 
‘* paratively poor agricultural district ’’ can afford. Hence we 
are given to understand that sewage still flows into the river, 
and will continue to do so, let the law be never so stringent 
to the contrary, if the cost of keeping it out is to be a charge 
on the localities where the sewage is produced. The ‘ Land- 
‘‘owner’”’ argues that all this legislation is intended for the 
purpose of giving London a pure supply of water; and he 
complains that he himself has been mulcted in a thousand 
pounds for the purpose. If sewage is to be kept out for the 
benefit of London, let London “pay the bill.” This sounds 
a little plausible. But Hertford can scarcely plead poverty, 
and is not likely to do so. Assuredly Tottenham is not a 
poor agricultural townlet. But the assertion that the Con- 
servancy Act has failed, and the suggestion that the water 
supply of East London is impregnated with sewage, cannot 
be justified by an appeal to facts. If the Conservancy Act has 
failed, it is in the lower part of the river, far removed from 
the sources of the water supply. The remedy for this state 
of things has already been pointed out; and consists in the 
construction of a suitable intercepting sewer, towards which 
the Hertfordshire “Landowner” will have to contribute 
nothing, unless he happens to own certain property in the 
contiguous towns. The Lea Conservancy Act has rendered 
good service, and is a decided success so far as the Metropo- 
litan Water Supply is concerned. A letter from Mr. Fritz 
Hillé, in The Times of Saturday, shows the actual state of the 
case, and confirms the report of Major Flower. 

The Plymouth Town Council have once more been debating 
the question of the local water supply; and have now adopted 
a resolution confirmatory of one which they passed two years 
ago. That is to say, they propose to construct a storeage 
reservoir on what is called the Harter site. In addition, the 
water of the leat is to be carried in pipes along its course 
between Knackersknowle and Roborough. Some members of 
the Council are of opinion that the piping of the leat, by pre- 
venting waste, will furnish a supply equal to the wants of the 
town. But the chief difficulty in this matter is shown by the 
preference of the ratepayers for what is called the Head Weir 
site. This spot being on lower ground than Harter, collects 
a larger volume of water, and would therefore be more valu- 
able. Mr. Hawksley reported in favour of the Head Weir as 
the place for a storeage reservoir ; but afterwards made a report 
stating that while the Head Weir site was the best, Harter 
would be sufficiently good, and would meet all the wants of 
the borough. A statutory meeting of the ratepayers unfor- 
tunately decided in favour of the Head Weir site; but Sir 
Massey Lopes, to whom it belongs, declares he will never 
part with it, except under compulsion. On the other hand, 
he is willing to let the Town Council have possession of 
Harter, on the terms which were provisionally settled in 
October, 1882. The subject has been under discussion by 
the Town Council for twenty years; and the Chairman of the 
Water Committee has just told them it was time they came 
to some decision upon it. The misfortune is that three 
parties have to be brought into agreement upon the subject 
—the Town Council, the ratepayers, and Sir Massey Lopes. 
Even the Town Council themselves are divided, the resolu- 
tion to abide by the Harter site being only carried last week 
by 19 votes against 11. The necessity for taking action is 
shown by the fact that during the recent dry weather the 
inhabitants suffered great inconvenience through the deficiency 
of the water supply ; the quantity falling short both for domestic 
and manufacturing purposes. If only the Town Council were 
a Water Company, how great would be the outcry! We 
might possibly hear of a Local Government Board Inspector 
being sent down to investigate the facts. 








¢ + 
Essays, Commentaries, and Rebiets, 
MR. B. BAKER ON WIND PRESSURE. 

THE question of wind pressures upon gasholders, railway bridges, 
and other large exposed structures has dropped out of sight during 
the past few months. There have been for a long time no storms 
worth mentioning ; and although the winter is fast approaching, 
the certainty of coming south-westers does not disturb engineers 
whose ideas on the subject, quickened by the Tay Bridge disaster, 
have subsided into the old grooves since that catastrophe was 
proved to be exceptional. The ascertained safety and steadiness 
of all the huge gasholders that have been erected during the past 
few years in London and in different parts of the country has 

acified the timorous minds who saw in them a new public danger; 
but the subject of storms and their effects never drops so com. 
pletely out of remembrance that a story of new experiments, and 
authoritative reasoning thereon, ceases to be of interest. For this 
reason attention may profitably be drawn to a portion of the very 
instructive paper on the Forth Bridge, read by Mr. B. Baker, who 
is one of the Engineers of this monumental structure, before the 
British Association at Montreal. It may be remembered that 
Mr. Baker was consulted with regard to the stability of the large 
three-lift holder of the South Metropolitan Gas Company ; and his 
report was published at the time in the Journat.* This document 
embodied all that was known at the time in relation to wind pres- 
sures and their effect upon large structures. Since he has been 
engaged upon the Forth Bridge, however, Mr. Baker has found it 
necessary to investigate the matter afresh; and his latest con- 
clusions are expressed, with the freedom which is characteristic 
of the author, in the paper now under notice. 

In a former paper on the’ bridge, Mr. Baker said the maximum 
wind pressure upon the main 1700 feet span across the Forth, 
was assumed to be equivalent to a pressure of 56 lbs. per square foot 
upon the double surface. He regretted at the time that this 
assumption involved many matters of pure conjecture, which 
rendered the factor of safety of the bridge uncertain. Even now 
he confesses to a lamentable lack of data respecting the actual 
pressure of the wind on large structures. So far as his own 
opportunities have permitted, Mr. Baker has taken great pains 
during the past two years to contribute something to the general 
fund of information. For two years he has had under observation 
three wind gauges or pressure boards on the island in the middle 
of the Forth, near the central pier of the bridge. The large board, 
800 square feet in area, is fixed square to the east and west winds 
and of the two small ones of 14 square feet area, one is fixed as 
above, and the other is free to swivel square to the wind in any 
direction. It was Mr. Baker’s expectation that the large board 
would show a smaller average pressure per square foot than the 
small ones. He now finds that the summarized readings of the 
gauges for the past two years fairly bear out his anticipations. He 
gives a table of these observations, in which the average readings 
of the revolving gauge are classified between 0 to 5lbs., 5 to 101bs., 
and so on for successive increments of 5 lbs. per square foot. The 
corresponding average readings of the other gauges are shown 
opposite, as follows :— 





Revolving Gauge. | Small Fixed Gauge. Large Fixed Gauge. 


| 











| 
(One observation only | 
above 32°5 lbs.) | 


Mean Pressure. Easterly. | Westerly. Easterly. | Westerly. 

lbs. Ibs. | lbs. Ibs. Ibs. Ibs. 
Oto 5 3°09 | 8°47 | 2°99 2:04 | 1:90 
5,10 7°58 4°80 | 7°70 854 | 4°75 
10,,15 12°40 6-27 | 13°20 4°55 | 8°26 
15 ,, 20 17°06 | 7°40 17°90 5°50 12°66 
20 ,, 25 21°00 | 12°25 22°75 8-60 19°00 
25 ,, 30 27°00 te 28°50 ans 18°25 
30 ,, 35 32°50 38°50 21°50 
Above 65°00 41°00 | 85°25 





Mr. Baker confesses that neither he nor Mr. Fowler places im- 
plicit confidence in the accuracy of the registrations of these or 
any other kind of wind-pressure gauge; although the working of 
them is tested most carefully. But, at the same time, he regards 
it as pretty well proved by the two years’ experiments, that the 
effective pressure on a large and heavy board averages only about 
two-thirds of that indicated by an ordinary light anemometer. He 
also notices that the heaviest gales come from the west, during 
which the revolving and the fixed gauges indicated nearly the same 
pressures. This latter circumstance justified Mr. Baker’s pre- 
viously held opinion, that, having reference to the direction of the 
prevailing winds, swivelling was of no consequence at the site of 
his bridge. 

During the period covered by the experiments, there have been 
some heavy gales. The two heaviest storms occurred on Dec. 12, 
1883, and Jan. 26, 1884. The latter was exceptionally severe; 
great damage being done in various parts of the country. The 
small fixed gauge at Inch Garvie was reported as registering 65 lbs. 
per square foot; but on inspection it was found that the index 
pointer could not travel farther, or it might possibly have registered 
more. During the same gale at Valencia, very strong squalls, 
covering short periods, were stated to have attained a rate of 
upwards of 150 miles per hour. At Holyhead lengthened squalls 


* See Vol, XXXVIL,, p. 141. 
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of 120 miles, and short squalls of higher velocity were reported. 
At Alnwick the record was similar. According to the usual formula 
for converting velocity into pressure, these records would lead us to 
believe that at Valencia and Alnwick wind pressures of 112 lbs. per 
square foot were reached on Jan. 26 last. Mr. Baker prefers to 
believe that the readings of anemometers as at present obtained 
are quite misleading and valueless for all practical purposes. He 
mistrusted the 65 lbs. record of his own pressure board, even before 
he knew that the index was at the end of its travel. On ascer- 
taining the latter fact, however, he experimented with the gauge, 
and finally, in the presence of the inspecting officers of the Board 
of Trade, made it register 65 lbs. by the sudden application of a 
pressure not exceeding 201bs. The momentum of the light index 
needle, and not that of the pressure plate, which was bridled back, 
sufficed to cause the error. 

Mr. Baker therefore looks upon the 65 lbs. record as valueless, so 
far as regards the specific maximum pressure attained during the 
great storm, but as of considerable value in respect of the evidence 
it affords that the highest pressure, whatever it might have been, 
partook of the character of a smart jerk of too instantaneous dura- 
tion to affect a structure of any size or weight. From the general 
records, and also from his own watching of the movements of the 
three gauges, Mr. Baker concludes that uniform velocity and 
pressure in a wind, whether prevailing or not at cloud heights, 
can never obtain near the surface of the earth or in the neighbour- 
hood of any bridge or other structure capable of causing eddies. 
“Unsteady motion must be the rule in air as in water; and the 
threads of the currents moving at the highest velocity will strike 
an obstruction successively rather than simultaneously. So that the 
mean pressure per square foot on a large area must be less than 
that on a small surface from this cause alone, irrespective of pos- 
sible differences in the partial vacuum at the back of the planes.” 

This is a very important statement; and it carries the argument 
as to the inefficiency of anemometers far beyond the question of 
imperfect construction of the details of such instruments, which is 
the only one involved in the test previously mentioned by the 
author, when, in the presence of the Board of Trade inspectors, 
he made the small pressure board give a misleading reading. That 
was a mere question of good or bad construction of the instrument, 
and left it open for others to advance the claims of instruments 
that could not be so tampered with. Now, Mr. Baker says that 
whether small anemometers be good or bad, the forces which they 
are capable of measuring, however correctly, are essentially unim- 
portant and misleading, because they are confined to what he calls 
“the threads of currents,’ and cannot apply to the whole surface 
of large structures. 

In support of this statement Mr. Baker says that in the spring 
of this year, when running into Dublin harbour during a heavy 
broadside gale, he took the opportunity when in still water, but in 
the full blast of the wind, to measure the heel of the vessel, and 
from her elements to calculate subsequently the mean pressure 
required to produce this angular inclination. Mr. Baker is a pro- 
found mathematician, and evidently delights in exercising his skill. 
In this case he had a pressure board, ship and sails included, of 
about 6000 square feet area; and the deduced mean pressure was 
only 12lbs. per square foot. From other data he estimated the 
corresponding anemometer pressure at fully double this amount; 
and this would not be the fault of the anemometer, because while 
the ship was kept steadily down at the constant heel, heavy local 
gusts of very small area were distinctly recognizable in different 
parts of her. In short, the large area and heavy mass of the sails 
and hull equalized the jerky action of the numerous small blasts of 
high intensity ; and a similar action takes place in other large and 
heavy structures. 

As a result of these various tests and calculations, therefore, 
Mr. Baker thinks the assumed pressure of 56 lbs. per square foot 
over the whole of the bridge is considerably in excess of anything 
likely to be realized. Having arrived at this determination, how- 
ever, it remains to be seen what allowance, as an equivalent to a 
plane surface, should be made for a structure composed of many 
members, some rounded, and others flat, with a number of compli- 
cations in the shape of flanges, &c. In the present case double the 
exposed plane surface has been taken, with a deduction of one-half 
for cylinders; and Mr. Baker thinks that this is a sufficiently near 
ne of the truth, for many reasons which he briefly sets 
orth. 

It was a question from the first how much a surface exposed to 
the wind protects other similar surfaces behind it in parallel planes. 
The Wind Pressures Committee of the Board of Trade held that 
the front girder or surface sheltered the others; but Mr. Baker 
did not agree with this view, which was not supported by experi- 
ment. He therefore determined to find the equivalent value of the 
bridge members to flat surfaces; and for this purpose devised an 
admirably simple pendulum arrangement, which deserves to be 
placed upon record, as it may form a precedent for other experi- 
ments of a similar nature. He put a model of the structure on one 
end of a bar, and at the other end fixed a plane surface of exactly 
equal weight. The bar was then suspended at the centre, so that 
the only resistance to turning was the torsion of the suspending 
cord. On oscillating this pendulum arrangement, if the flat sur- 
face was not the exact equivalent in area, and, consequently, in 
air-resistance to the model, one or the other would advance; and 
the sensitiveness of the balance was such, that different observers 
would rarely vary more than 8 or 4 per cent. in their results. This 
simple apparatus was tested with thin flat surfaces and cubes; and 
the results agreed within 2 or 8 per cent. of those obtained in the 














most elaborate manner by Dubuat many years ago. Similarly, 
the results obtained with spheres, cylinders, and inclined planes 
were in strict accord with those obtained by previous observers 
working in a different manner. The results with pairs and sets of 
plates and discs, arranged to represent the successive members 
of framed structures, were different from those of which any record 
exists; which are singularly few, considering the importance of the 
subject to engineers. 

Summarizing the author’s conclusions on this matter, it would 
appear that the effective surface of a plate girder bridge ranges 
from 90 per cent. to 180 per cent. of that of the front surface, 
according to the distance apart of the girders, the degree of openness 
of the floor, and its position relative to the main girders. In many 
respects these remarks would apply to lattice girders; but the 
varying extent of the openings between the bars introduces an 
additional complication. With two specimens at four diameters 
apart, the resistance was double that of a single specimen. The 
resistance of a complicated structure of many members, in many 
planes and at various angles, is not so great as would appear from a 
glance at the intricacies of the design; for, in fact, the innumerable 
and conflicting eddies set up in and around such a structure almost 
appear to neutralize each other as regards some of the sheltered 
surfaces. On the other hand, in simple isolated structures, such as 
a pair of bars or tubes, the shelter is practically nil at distances 
equal to about six diameters; and the members might as well be 
abreast. Mr. Baker has demonstrated this fact by experimenting 
with models on the skew, so as to imitate the effect of a wind 
blowing at an angle to the horizon, when constant results were 
obtained with widely different angles. 

After all, however, Mr. Baker does not claim to have settled 
everything by his anemometers and models. At the same time 
they have thrown a little daylight to him upon many obscure ques- 
tions respecting the actual wind pressures upon bridges and other 
structures. With the modesty of the true man of science, Mr. 
Baker declares that while he is practically satisfied on the all- 
important present point of the stability of the Forth Bridge in a 
gale, even of 561bs. to the square foot all over the structure, his 
experiments have served to show how little is known about wind 
stresses ; and he points out how necessary it is that every engineer 
should seize such opportunities as may offer for contributing some- 
thing to the general store of information. 





THE LIGHTHOUSE EXPERIMENTS AT THE SOUTH 
FORELAND. 

Wuewn Dr. Tyndall resigned his position as Scientific Adviser to 
the Board of Trade and the Trinity House, he did so chiefly on 
the ground that he could not be a party to what he considered a 
one-sided investigation as to the respective values of gas, oil, and 
electricity as lighthouse illuminants. Inasmuch as Sir James N. 
Douglass, the Engineer to the Trinity House, had a pecuniary 
interest in oil lamps which he had patented, Professor Tyndall 
thought he ought not to have any voice—through his Board or 
otherwise—as an adjudicator in regard to the respective merits of 
the three illuminants. That Dr. Tyndall was right in urging this 
point soon became apparent, for the Illuminants Committee would 
not allow the Commissioners of Irish Lights to exhibit in the 
experiments the most powerful form of gas-light which Mr. Wigham 
had devised; and believing that the experiments would be quite 
futile unless this were done, the Irish Commissioners withdrew, 
and the Committee was dissolved. 

Strange as it may appear, the Board of Trade subsequently 
entrusted the whole inquiry to the Trinity House ; and the experi- 
ments frequently referred to of late in our columns have been 
organized and conducted by them with the assistance of their 
Engineer. So far, they have carried out.the programme precisely 
as the Illuminants Committee intended it to have been carried 
out. They have erected at the South Foreland three lighthouse 
lanterns—“ A,” containing the electric light; “*B,” the gas light ; 
and “C,” the oil light. The towers were placed sufficiently far 
apart to enable the lights to show to the horizon without blending. 
The Trinity House, being of the same mind as they were whensin 
the majority of the Illuminants Committee, still, we understand, 
refused to allow Mr. Wigham’s double quadriform gas-light to be 
shown; alleging, as their reason, that it had not yet been used as 
the illuminant in any lighthouse. They, therefore, in the “B” 
tower, fixed an ordinary quadriform gas-light, such as is used at 
Galley Head. In the “A” tower they fixed an electric light of 
enormous power, produced by the action (combined or separate) of 
three of De Meriten’s largest dynamos. No such electric light has 
ever been exhibited before at a lighthouse ; and in showing this one 
at the South Foreland, the Trinity House seem to have forgotten 
the rule under which they excluded Mr. Wigham’s best gas-light. 
In like manner, in “C” tower, they tenet three of Douglass’s 
patent oil-burners over each other, although no such arrangement 
had ever been adopted at any lighthouse. The nearest —— 
is at the new Eddystone lighthouse, where two such oil burners 
have been used. Thus at the very outset of these experiments, 
gas seems to have been placed unfairly at adisadvantage. Never- 
theless the observations of the lights which have been made (now 
extending over many months) have shown that, in the ordinary 
state of the atmosphere, the electric light is the brightest (next 
comes gas, and last oil) ; but in hazy weather, and more especially 
in fog, the order has been: Gas, first; oil, second; electric light, 
last. If this be so, how much more markedly may we suppose gas 
will come to the front for lighthouse purposes when Mr. Wigham 
shows his double quadriform light. 
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The arrangements of the Trinity House for the observation of the 
lights have been very elaborately and carefully made. Huts have 
been erected at various distances from the lights; and lines of 
observation staked out between them and the lanterns. Intima- 
tion of the experiments has also been given to mariners navigating 
the Channel; and they have been requested to observe the lights, 
and transmit their reports to the Trinity House. The observers in 
the huts are lightkeepers in the service of the Trinity House; and 
the masters of the lightships belonging to the Corporation have also 
been requested to send in reports of their observations. The 
American and French Governments have appointed representatives 
to observe and report upon the experiments. . 

It would, of course, Be premature to pass any conclusive judg- 
ment respecting the usefulness of these three lights for lighthouse 
purposes until the various reports have been completed, and made 
public. But enough has transpired to warrant us in the expression 
of our belief that a great victory has been won by gas; and that if 
this mode of illumination be given full scope by lighthouse authori- 
ties, methods for its application as yet unthought of will speedily be 
adopted, to the great and lasting benefit of seafaring men. 





GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Matters in the Gas Market have been of the liveliest description. 
Not only have the inequalities of price, which we pointed out last 
week in some of the leading stocks, been to a certain extent cor- 
rected by a material advance in the quotations, but there has been 
a general upward movement enhancing the values of all classes of 
stock. The growing strength of these securities has now for some 
time been so steady and apparently irresistible, that that noisome 
beast, the Gas “‘ Bear,” which not very long ago, in ‘his haleyon 
days of electric scares, used to prey upon timid investors, may for 
the present be almost disregarded as if he were an extinct animal. 
But his disappearance is, of course, temporary only; and it is not 
to be expected but that he will some day or other, like a phoenix 
rising from his ashes, reappear upon earth and infest the happy 
market. The list below will show the numerous alterations in 
prices effected in the week. Among the rare exceptions to the 
general movement, the most noticeable is Commercial. Seeing that 
so soon as the 3rd prox. (the day of the Company’s meeting) a 
dividend at the rate of 13} per cent. will be paid, the quiescence of 
this stock is remarkable. 

The buoyancy of the Gas Market has been far transcended by the 
state of things in the Water Market. It is hardly an exaggeration 
to say that ina few days a complete revolution has been effected in 
the position of water securities. The tendency to a restoration of 
confidence in the prospects of the Companies, which began to show 
itself about a month ago, has, after quietly gaining strength week 
by week, culminated in a violent revulsion from the shy feeling 
which had so long prevailed, and all stocks have almost rushed into 
strong favour again. The figures given below show the advances 
in price effected in the various stocks; and their significance is more 
apparent when it is understood that they mean an increase (in 
round numbers) of £650,000 in the market value of the stocks, as 
compared with last week. 

The markets closed at the end of the week as follows :— 
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Ir is reported that last Thursday the town of Cork was, at nine o’clock 
at night, suddenly plunged into darkness; all the gas ii the streets and 
shops being extinguished. Considerable excitement prevailed; and those 
who had friends at the theatre rushed in that direction. The theatre was, 
however, the only building in which the gas remained lighted. 
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Tue Fiurp HypROCARBONS OBTAINED BY COMPRESSING 
PETROLEUM GaAs. 


Mr. Greville Williams, F.R.S., has found that when the gaseous 
hydrocarbons produced by subjecting petroleum to a high tempera. 
ture are compressed into cylinders (as in the Pintsch system of 
lighting railway carriages), a volatile fluid is condensed, containing 
benzene, toluene, and certain olefines. The plan adopted for the 
separation of the olefines from the benzene and its homologues ig 
as follows:—The vapours of the hydrocarbons are first passed 
through a powerful rectifying column; and the portions distilling 
below 66° C. are put aside for the preparation of the olefines 
required for conversion into hydriodates. The portions distilling 
above 66° C. are used for the preparation of benzene and toluene, 
The olefines may be separated from the latter by agitating the 
hydrocarbons with a cold solution of permanganate of potassium 
(as shown by Berthelot); or, preferably, by distilling from dilute 
nitric acid. By this last method nitro-compounds are produced, 
which are even now under examination. The nitric acid process 
properly carried out yields results of considerable precision ; the 
amounts of benzene and toluene obtained in repeated experiments 
being within 1 per cent. of each other. The specimens of the 
hydrocarbon from the various stations where the Pintsch process is 
carried out differ considerably in the amount of benzene and toluene 
they contain. Seven specimens which Mr Greville Williams exam. 
ined gave the annexed numbers :— 
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Tue PRopUCTS OF THE DISTILLATION OF Baku AND AMERICAN 
NAPHTHA. 


When submitting Baku naphtha to fractional distillation carried 
on at each 2°, Professor Mendeléeff showed that the specific weight 
of the products of distillation, while rising on the whole together 
with the temperature, decreases three times—viz., between 55° and 
62°, between 80° and 90°, and between 105° and 110°. He has 
more recently shown that the same decrease of specific weights is 
displayed by the American naphtha, if this last be submitted to 
fractional distillation at each 2°; and that the phenomenon is pro- 
duced at nearly the same temperatures. The products that boil 
below 60° were insufficiently represented in Professor Mendeléeff’s 
samples; but from 60° (where the specific weight, reduced to 17°, 
like all following, was 0°6642) until 124° (where it was 0°7322), 
there are two decreases of specific weight. Thus, at 80° it was 
0°7347 ; but only 0°7069 at 92°—that is, the same as at 75°. After 
that it increases until 104°, where it reaches 0°7543; but it soon 
decreases for a second time, and at 115° to 117° it reaches 0°7270— 
that is, the same figure as it had between 85° and 98°. Beyond 
117° it continues to rise. Both kinds of naphtha—Caucasian and 
American—however different their origin, thus display the same 
phenomena at nearly the same temperatures. The corresponding 
specific weights, however, are not the same. The portion at 80° 
has, in the Baku naphtha, a specific weight of 0°7486, and only 
0°7347 in the American; and at 100° the respective densities are 
0°7607 and 0°73880. The amounts of substance distilled at each 
temperature are also different. 


A Perrect FILter. 

Yet another water filter for domestic use has been introduced, 
by M. Chamberland, who claims for his arrangement absolute per- 
fection. This gentleman is Manager of M. Pasteur’s biological 
laboratory; and is therefore qualified to speak authoritatively on 
the question of the filtration of liquids. It is laid down by 
M. Chamberland that water is capable of carrying disease germs; 
and he also recognizes the possibility of killing these germs by 
boiling the water. He points out, however, that boiled water has 
necessarily lost in the process its normal constitution ; a part of the 
dissolved salts has been precipitated, and its gases have been driven 
off. If, therefore, water can be divested of its germs by any other 
process, boiling is not desirable. In M. Pasteur’s laboratory the 
liquids in which microbes are cultivated are filtered, for the purpose 
of separating the latter. For this work specially constructed tubes 
of unglazed porcelain are used. In the laboratory the liquid to be 
filtered is placed in the tube, which is then put in a vacuum glass, 
so that filtration takes place under atmospheric pressure. The 
water that escapes in this way is absolutely pure, for it can be in- 
oculated without danger into animals which would be infallibly killed 
by the smallest quantity of unfiltered liquid. Itis upon this principle 
that M. Chamberland has constructed his domestic filter, the modi- 
fication being simply of a nature required for the practical use of the 
apparatus. The arrangement consists of a tube of unglazed porcelain 
closed at one end, and connected at the open end, which is turned 
downwards, with a nozzle of enamelled porcelain. This tube 15 


contained in an outer annular metallic casing, which screws directly 
upon the water-supply cock. The lower end of the casing is closed 
by a screw-cap, which, by means of an india-rubber ring, holds the 
nozzle in position, and permits of the whole being disconnected by 
a turn of the hand, and removed for cleaning. Nothing could be 
simpler than the apparatus and its working. 


When the cock is 
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opened, water runs into the annular space between the casing and 
the porcelain tube, which is called by M. Chamberland the “ filter- 
ing candle.’ The water slowly filters through from the outside to 
the inside, under the pressure from the main, leaving on the outer 
surface of the “candle” all solid impurities and microbes, and 
runs out from the nozzle perfectly pure. With an apparatus in 
which the filtering candle is 20 centimétres long and 2°5 centi- 
métres in diameter, about 20 litres of water pass daily, when the 
pressure in the pipe is about two atmospheres. This quantity is 
sufficient for the supply of drinking water to an ordinary household ; 
while for schools, hospitals, &c., the tubes are associated in a battery 
of the power required. It is not desirablé to increase the speed of 
filtration by using a more porous porcelain. The filtration by this 
arrangement being absolutely perfect, it is to be expected that it 
will rapidly become foul on the outside. The operation of cleaning, 
however, is very simple, consisting merely of taking out the tube, 
removing the deposited matter by wiping or scraping, and then 
washing in boiling water or burning in a gas-flame to destroy the 
smaller germs that may have penetrated its substance. While 
recognizing the perfection of working of this form of filter, a 
suspicion arises as to whether its efficiency would not be impaired 
by the gradual deposition within its pores of the mineral con- 
stituents of a hard water. 


A New System or Execrricat Distrisurion. 

It is announced in the Electrical Review that Mr. Edison and 
Dr. Hopkinson have simultaneously, but independently, devised a 
new method of connecting dynamos and circuits, by which the 
cost of distributing electrical energy for incandescent lighting is 
materially reduced. In the usual system of. connecting lamps in 
multiple arc, the lamps with their service wires form bridges 
between the positive and negative leads from the dynamo. In this 
way the outgoing current is conceived as traversing the positive 
main and all its connecting services to the lamps, and returning 
after doing its work by the negative main to the dynamo. In such 
a system the mains must be of ample capacity to convey the whole 
of the energy from the dynamo; and this means great weight of 
copper and perfect insulation. Even then the loss in distribution 
from the Edison central stations, when the mains are taxed to 
their utmost capacity, is from 10 to 20 per cent. It is now pro- 
posed to couple two dynamos of the same type together, instead of 
supplying a circuit with one, as heretofore. The two dynamos are 
belted to the same engine, and a third main is run from the wire 
which connects them. The lamps in the combined system, instead 
of simply bridging the two main conductors, as before, are con- 
nected at one pole to one of the mains, and at the other to the 
middle wire, which, as already stated, is common to both dynamos. 
The effect of this is to divide the circuit into two parallel sections ; 
each being served primarily by its own dynamo, although, when 
both are at work, the one helps the other. The economical result 
is that one-half the current necessary in the old system does the 
same work with the new. By this arrangement, moreover, to 
secure the same carrying capacity, a wire need only have half the 
cross section used before. Thus the two main conductors need 
weigh but one-quarter as much as those in the older system ; but 
the addition of the middle or equalizing wire raises the necessary 
outlay to three-eighths of the former plant. In this way it is 
hoped that considerable saving in distribution will be effected ; 
thus showing that, by the triplication of main conductors, their 
combined weight may be considerably reduced. Outsiders, mean- 
while, will regard this statement as an additional indication of the 
experimental and imperfect condition of our present knowledge of 
electrical distribution. 

An Improved Gas FLAME. 


At the last Congress of the Société Technique de 1’Industrie du 
Gaz en France, M. Amirl read a communication on an improved 
method of using a batswing burner. The idea of doing something 
for the batswing burner, in the same way as the Argand has been 
improved, has been taken up by M. Doré, and M. Amirl showed 
the result. A batswing burner was enclosed in a flattened glass 
box, which was covered at the top with a copper cap pierced with a 
hole of the necessary size. The base of the glass was held ina 
grooved dish, provided with a series of plates or metallic sheets for 
warming the admitted air. After the gas has been alight for some 
minutes, everything is warmed up ; and the influence of the warmth 
1s noticeable in the burner. A regulation Paris batswing burner is 
said to give 27 per cent. more light in this way than when 
exposed. A steatite burner of better construction similarly treated 
was described as showing an economy of 50 per cent., in compari- 
son with the exposed regulation batswing. The protected flame, of 
course, was much steadier than one exposed to currents of air; 
and it was claimed as an additional advantage that the same 
arrangement could be modified to allow of the employment of 
reflectors, which would be easily protected from the damaging 
effects of the products of combustion. 








Tue Directors of the Elland Gas Company have appointed as Secretary 
and Manager of their works, Mr. H. S. Pike, for many years Manager of 
the Hinckley Local Board Gas Department. 

Tue Directors of the Rio de Janeiro Gas Company, Limited, have 
decided to pay (on and after the 11th prox.) an interim dividend at the 
rate of 10 per cent. per annum, free of income-tax, for the half year ended 
the 30th of June last. 

At the meeting of the Cardiff Town Council on Monday last week, the 
contract Gaeetnsnelly entered into by the General Purposes Committee) 
for completing the construction of the storeage reservoir and other works 
at Llanishen, for £54,543 19s. 4d., was confirmed. 





Communicated Article. 


STRAINS ON LARGE PURIFIERS. 
By F. 8. Cripps, of Lilleshall. 
(Continued from p. 419). 

Part III.—Tue Srrarns oN THE Cover. 

Purifier covers are of such variety that it is scarcely possible, 
within the compass of the present paper, to deal separately with 
every form of construction. The subject is therefore treated some- 
what generally ; but the few examples that are noticed in particular 
may, with judgment and a little modification, be sufficient to indi- 
cate the method of finding the strains on any other cover of a 
different design and shape. 

Covers may be classified as follows:—(1) As regards general 
form, they may be either square, rectangular, or round. (2) The 
top sheeting is either riveted to the rafters orloose. (3) The top is 
either flat, arched, pyramidical, or spherical. (4) The rafters and 
trussing may be either outside or inside the top sheets, or partly 
out and partly in. (5) The cover is held down at close intervals all 
round, or only at the corners. (6) It is lifted either from the two 
sides or ends, or from the centre. , 

I can do little more than indicate in outline the course to be 
pursued in determining the strains, which it is evident vary accord- 
ing to all the varying conditions mentioned above. 

There are two positions to which all covers are subject, and 
which set up entirely different strains—viz., (1) when the cover is 
fastened down and the pressure of gas is upon it; (2) when the 
cover is lifted and held in suspension from one or more points. 

The form of cover most frequently adopted for very large purifiers 
is the square, or rectangular, having an arched top thus— 





Strain on Top Sheeting and Curb.—If the sheeting be loose 
—i.e., attached to the curb only—the tensile strain on the sheets, 
as well as the pull on the curb, can be found by the following 
formula :— 

2 2 
(?+)p_g (1) 
26 
Where S = the actual tensile strain per lineal foot in pounds. 

a = half the span of cover in feet. 

b = the rise of are in centre in feet. 

p = the pressure of gas in pounds per square foot. 

Note.—It will be found that the strain is considerable, especially 
if the full depth of the lute be taken as the pressure; and it 
depends very much upon the “rise” of the are (). The greater 
the rise, the less will be the strain upon the sheets and curbs. 

If the safe strain (S) on the sheets through the joint has been 
fixed upon, and it is required to know the minimum rise () that 
can be given to the cover without exceeding this strain, the follow- 
ing formula will determine the rise :— 


8-4 “S?— a? p? 

p 
If the rise (b) and safe strength (S) be known, and it is required to 
find the maximum span (2a) without exceeding the strength of the 


sheets, then— 
gA/ 2b8—-Yp_oq 
Pp 

Strain on Curb.—As before stated, it can be found by formula 1, 
which gives the pull per foot of length. This multiplied by the 
length of side would give the total pull for the entire length. 

It can be resisted (1) by making the curb strong enough to resist 
the transverse strain as a horizontal girder the full length of cover, 
independently of any assistance from rafters, &c.; or (2) it may be 
made strong enough to resist the pull between two rafters or struts 
only ; or (3) the strain may be divided between both rafters and 
curb. 

The first plan would be too heavy and costly. The second would 
not do, as the curb would not stand the strain upon it when 
the cover is lifted. Therefore the third plan is best; although, 
perhaps, it is advisable to make the struts or rafters strong enough 
to take the entire pull, and make the curb equal to the strain upon 
it when the cover is lifted. 

Strain on Rafters.—The rafters act the double purpose of sup- 
porting the sheets when réquired, and of struts to prevent the top 
curb pulling in. A mere T-iron trussed with light rods, although 
amply strong enough to carry the weight of top sheets, is certainly 
insufficient to resist great end thrust. 

The exact amount of thrust is the horizontal component (c) of 
the pull of the sheeting at the curb, as shown by fig. 2:— 


=b (2) 
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Here f is the holding-down force; @ is the pull of sheet—viz., 
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S (formula 1) multiplied by the space between the rafters (in feet). 
The resultant force on the rafters is horizontal (c), not inclined 
upwards ; consequently, with an arched T-iron only there is great 
tendency to bend upwards thus :— 


In a large cover, a series of strong double-flange girders should 
be put across, having either a thin web-plate or close cross-bracing. 
These should be further stiffened by purlins running at right angles 
to them along the top, and secured to each. There should also be 
ties connecting all the bottom flanges of the girders running from 
end to end of the cover, to prevent them twisting out of shape 
sideways. The bottom flange should be stronger than the top one, 
as it takes the direct horizontal thrust. 

When the sheeting is riveted down to the top framing, the strains 
are quite different. The curb is then relieved of almost all the strain ; 
there being scarcely any pull upon it, unless the rafters bend up- 
wards and pull it in. There is no end thrust upon the rafters 
from the pull of the sheeting. They act as a long girder, uniformly 
loaded, and may be treated as such by the ordinary formule. The 
bottom flange should be stronger than the top one, because the top 
one obtains strength from the sheeting being attached to it. The 
distributed load is the pressure of gas per square foot multiplied by 
the length of rafter and by the space between them; and the weight 
of the rafter and the area of sheeting over it should be deducted 
from this, to give the exact total distributed load on the rafter. 
The load acts upwards. 

The strain on the top sheets depends upon the distance between 
the rafters, and the amount the sheets will bulge upwards under 
the pressure. In this case the top assumes a series of little arches ; 
the rise of each being very slight. Formule 1, 2, 3 will solve all 
questions with regard to strain, except that a must be taken as the 
distance between the rafters. 

Square or Rectangular Covers with Spherical Tops.—Some- 
times the top is arched both ways. It then approaches the 
spherical form. There is probably a little less strain upon the 
sheeting and curb. The curb is pulled at on all four sides, to an 
equal extent; whereas only two sides of the arched top cover get 
the bulk of the strain. This form of cover is well adapted for 
lifting in the centre. It is obvious that this cannot be done with 
the crown arched only one way. There are corner rafters as well 
as cross ones in large purifiers. Perhaps the greatest objection to 
this shape is the difficulty of construction; the rafters having to be 
bent to various and varying arcs, and it is awkward for sheeting. 
The top cannot be made the true surface of a sphere without 
arching all the four sides, which, of course, is never done. 

The strain on the sheeting may be found as follows :— 


a* + b?’) : 
Se (4) 
sa v2 S? — a*p? =} (5) 
Pp 
2 4/ “ae =2a (6) 


In the above formule, a must be taken as half the distance 
across the corners of the cover. All the other letters are as before 
employed. 

Round Purifier Covers.—Formule 4, 5, and 6 are applicable to 
the spherical tops of rownd purifier covers. In a round cover the 
rafters are arranged radially, meeting in the centre, similarly to a 
gasholder top. The pull of the sheets is easily resisted by a strong 
top curb, the compressive strain on which is given by the formula— 

(a* — b*)pD _ 
3b Cc (7) 
Where D = diameter of cover in feet. 
C = actual compressive strain on the section in pounds. 


The curb row of plates aid the top curb in resisting compression. 
There is very little end thrust upon the rafters in such acase; their 
duty being to support the sheets when the purifier is out of use, 
and there is no pressure within, and to take also the bending strain 
due to lifting the cover in the centre. If, however, the sheets are 
riveted to the rafters, there is considerable bending strain upon 
them, due to the transmitted pressure of gas. 

It must be noted that the pressure on the rafter from this cause 
is not uniformly distributed. The pressure in the centre is nil, 
and gradually increases as it nears the curb, thus— 





The strains caused by lifting in the centre are considerable. 
Diagonal rods taking hold about half way down the rafters, and 
meeting together in the middle, are perhaps the best plan. (See 
fig. 5.) 

The strain is somewhat complicated. Thereis bending at A and 
A. Between A and B there is tension; and from A to C there is 























Fug. 8. 


compression. The rafter must be strong enough at A to resist the 
bending due to the weight of the sides acting at the end of a canti- 
lever A Blong. The attachment to the curb at B must be strong, 
to resist the pull. 
The thrust on AC = wi 
n 
ad 
ne 
Where w = total weight of cover 
nm = number of lifting-rods. 

There should be several lifting-rods; and, in determining the 
section, not more than 3 tons per square inch should be allowed, 
as it is difficult to get all the rods to take an equal share of the 
work. ‘ 

Flat Tops.—If a cover has a flat top, or is made up of a series 
of flat surfaces, when the pressure comes upon them they will 
swell out. The rise they will assume can only be guessed at, as it 
depends so much upon the slackness of the sheets and the extent 
of the unsupported area. 

In a square cover with loose flat top, formula 4 can be used; 
assuming a reasonable rise, and taking a as being equal to half the 
distance across the corners. If the top be pyramidical, thus :— 


Li Ly a0 


each of the surfaces can be treated separately, taking the rise and 
span as judgment directs. This latter form is excellent for covers 
up to about 24 feet square, and lifted in the centre. . 

Outside Rafters—Some covers have the rafters outside, in 
‘which case the sheets are always riveted to them. An advantage 
is that there is very little strain on the rivets. Perhaps the chief 
objection is that they make the cover deeper over all, and so 
require more lifting space. } 

Strains on the Sides of Covers.—The sides are not only subject 
to severe strain when lifted, but also from the pressure of the gas 
when at work. Fig. 7 represents the side under pressure :— 


The pull on the lifting-rod g = 


























. 
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Fig.7 





In this figure p is the pressure of water on the outside, acting at 
two-thirds the distance from the top of d; p’ is the resultant pressure 
of gas on the inside, acting at half the distance, d’ ; p’ is equal to the 
length of the side, multiplied by the depth d’ (both in feet), and the 
pressure of gas per square foot in pounds. This is met by the’pressure 
of water on the outside (viz., r multiplied by length of side and 623), 
and the resistance of the side to bending outwards. Then p, multi- 
plied by its distance from the top curb, must be subtracted from 
the moment of p’ about the same point; and the result will be the 
bending moment outwards. 

Though this bending moment is slight in most cases, yet, when 
the cover is a large one with deep lutes and high pressure, it 
has a strong tendency to bend the bottom edge outwards. The 
ways of resisting this are as follows :—(1) Strong bead or bottom 
curb. (2) Thick side plates, well attached to the top curb all along. 
(3) Ties running right across the cover, connecting the arched 
ends, as low down as the side plate will admit of. (4) Wedging 
tightly down by fasteners, so as to cause frictional resistance, at 
the bottom of the lute, to slipping out. (5) Vertical stiffeners or 
uprights firmly fixed to the top curb and top sheets, and riveted to 
the sides and bottom curb. ‘These stiffeners are most essential in 
a very large cover, to preserve the side from twisting when the 
cover is lifted, as well as for the above purpose. : 

Fasteners should be placed as close together as convenient. 
Having only a few fasteners is very bad, as it not only throws 
great strain upon the cover and the fasteners themselves, but also 
upon the purifier; and this, being of cast iron, should not have 
the strain concentrated in a few spots, but distributed uniformly 
allround. The lift on one fastener, when they are placed at equal 
distances apart for a cover arched one way, is equal to the total 
upward lift of the cover divided by the number of fasteners on the 
two sides only. The end fasteners have much less strain. If the 
cover has a spherical top, or one sloping equally to all four sides, 
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the total lift may be divided by all the fasteners, to get the strain 
on one. It is important that fasteners should be very strong, and 
take well hold of the side plate of the purifier, because if a few fail 
a great deal of damage may be done to the purifier plates by the 
others breaking away. 

Lifting should be done from two points on the two ends of a 
rectangular purifier, in preference to the two sides; as the over- 
hanging part is shorter, and consequently there is less strain upon 
the side. For the same reason the lifting eyes should be as far apart 
as possible. The strain may be found by treating it as a girder 
supported at the centre, uniformly loaded, and with the weight of 
the sides of the cover hanging on the extremities. 

The cover is frequently lifted in the centre; in which case it is 
best to have long truss-rods from each corner, and meeting in the 
centre with a truss-cup or bolt. The cover should have corner 
rafters. The strain on the rods and rafters can be found thus :— 


N wa ) 
Strain on rod = de? tension, 


pe wb . 
Strain on rafter = qe? Compression, 


where w= weight of cover, and a, b, and c the length of each 
respectively. (See fig. 8.) It will be noticed that there is considerable 





strain upon the corner rafters. This is, however, partly met by the 
top curb. When a cover is lifted from the centre in this way, there 
is less strain upon the sides, as they are supported at each end, 
and only have to carry the intermediate uniform load. 

In conclusion, it must be borne in mind that, although the 
formule, &c., contained in these articles provide for the actual 
strains upon the structure, yet it may be necessary, for other and 
well-known practical reasons, to increase the sectional areas and 
thicknesses, in some instances, beyond that which would be 
required merely to resist the strains. 


OF GAS MANAGERS. 

The Half-Yearly Meeting of this Association was held at Bourne- 
mouth last Tuesday, when there was a large number of members, 
and a few visitors, present. The arrangements for the day con- 
sisted of a visit to the works of the Bournemouth Gas and Water 
Company, followed by luncheon at the house of Mr. W. W. Monk, 
the Manager of the works. The business meeting, of which a 
report is given below, then took place; and subsequently the 
company were driven to the celebrated Winter Gardens, where a 
photographic group was taken. Later in the afternoon the members 
and friends dined together (at the invitation of Mr. Monk) in the 
Town Hall. The whole of the programme was successfully carried 
out, thanks to the admirable preparations made by Mr. Monk, in 
conjunction with the Honorary Secretary of the Association— 
Mr. T. W. R. White, of Sherborne. 


The business meeting was held in the station-meter house at the 
gas-works—Mr. Tuomas Harpick, of Salisbury, the President of 
the Association, in the chair. 

The Honorary Secretary having read the notice calling the 
meeting, the minutes of the previous meeting (at Salisbury) were 
taken as read and adopted. 

The meeting then proceeded to the election of new members ; 
and the following list of applicants for membership was read :— 

Mr. J. H. Gray, Gas-Works, Weston-super-Mare. 


Mr. J. H. Ineson, ig Ventnor. 
Mr. W. Parlby, si ‘Hereford. 
Mr. W. E. Vinson ae Gloucester. 


On the motion of the PresmpEent, these gentlemen were unani- 
mously elected members of the Association. 


In accordance with the new rules of the Association, the mem- 
bers present personally handed in their voting papers for the election 
of officers for the ensuing year. The Auditor, Mr. H. Sainsbury, of 
Trowbridge, and Mr. J. H. Lyon, of Cosham, were appointed 
Scrutineers; and they retired for the purpose of examining the 
papers. They subsequently reported the result of the voting to be 
as follows :— 
President.—Mr. T. W. R. White, of Sherborne. 
Vice-President.—Mr. G. Garnett, of Ryde. 
Honorary Secretary and Treasurer.—Mr. N. H. Humphrys, of 
Salisbury. 

Members of Committee.—Mr. J. W. Phelps, of Marlborough ; 
Mr. R. Ashton, of Barnstaple. 

Auditor.—Mr. H. Sainsbury, of Trowbridge. 


Mr. Ware said he desired to express his gratification at the 
honour which the members had offered him by recording their votes 
in his favour; and hoped that the Association would not suffer 
during his year of office. He would do all in his power to further 
its advancement ; and hoped they would have a: good year. But 





speaking from a novel standpoint, he felt something of the same 
kind of trepidation that he experienced on making his maiden 
speech many years ago. It was a difficult task to follow such an 
able President as Mr. Hardick, who was so highly respected by all 
the members, and of whom he would say, after an acquaintance 
of 18 years’ duration, ‘‘to know him was to love him.” In retir- 
ing from the office of Honorary Secretary and Treasurer of the 
Association, he wished to thank the members for the kind assis- 
tance he had always received from them during his seven years of 
office. Of the work involved in the discharge of the duties con- 
nected with the office, it was probable that but few of the members 
had any idea; but to give them some insight, he might mention 
that he had answered no less than 103 letters, on matters connected 
with the Association, during the previous week. He again thanked 
the members for the honour they had conferred upon him by 
electing him President. 

Mr. Garnett thanked the meeting for the kindly way in which 
they had taken notice of him. Already he had, he said, enjoyed 
the privilege of occupying the presidential chair; and if he had a 
full measure of health, strength, and energy (he spoke advisedly), 
so as to be able to ask the Association to meet him as President 
again, he trusted to have the meeting in a novel place—viz., on a 
steamer in the Solent. 


The President then invited suggestions as to the next place of 
meeting. 

Mr. H. F. Wrttry (Exeter) said that he should be glad if the 
members would select the city of Exeter as their next place of 
meeting; and several members had stated that they would be 
pleased to support his motion. Exeter, as the capital of Devon, 
commanded a considerable centre; and it was excellently situated 
as a place of meeting for business. As regarded recreation, too, 
there were plenty of places of interest, and beautiful scenery, to be 
visited. He moved that the city of Exeter be the place for the next 
meeting. 

Mr. J. Lowe (Weymouth) remarked that it was usual—and a 
very good custom—to hold the first meeting of the year at the 
town where the President for the year resided. This rule had 
always been followed in the past; and it might, therefore, seem 
invidious now to break it. 

Mr. Wuirte said that, before the proposition was put to the 
meeting, he wished to be allowed to invite the Association to 
meet him next time at Sherborne. He hoped Mr. Willey would 
not press his proposition. 

Mr. Wrtey said that, after the kind invitation made by the 
President-elect, it would be most ungracious to press his proposal, 
and he cheerfully withdrew it. 

The PrestpENT requested Mr. Willey to allow the Association to 
bear in mind that Exeter should be the place for the Autumn 
meeting of next year. 

Mr. WILtey assented to this. 

It was then agreed that the next meeting of the Association 
should be held at Sherborne. 


The PrEsIDENT, in the course of a few introductory remarks, said 
that the gas industry was continually increasing in importance, 
not merely in a numerical sense, but also as to the manner in 
which gas undertakings were conducted. Time was when compe- 
tition in gas supply was desired in every town; but this had now 
been abandoned as unnecessary. Emulation, however, existed in 
the ranks of gas managers—everyone trying to outstrip his brother 
in the production of good gas at a cheap rate; and this enmulation 
had accomplished that which competition never had, and never 
could have accomplished. The competition had ended in amalga- 
mation, as particularly instanced in the City of London. But the 
emulation he had alluded to was stronger than ever; and he hoped 
that in this emulation gas managers would uphold all that was 
honourable and righteous. If one man was able to produce results 
better than others, it was his duty to help others up to his level ; 
and not to seek to produce an impression that he was better or 
cleverer than others. An effort had been made in connection with 
The Gas Institute to establish an Examining Board, which 
should be in a position to say that some of the members of the 
Institute were better qualified than others. But he was happy to 
say that the President, at the last annual meeting, had as good as 
promised the proposition should never come to light. It would be 
a very difficult matter to decide that one man was more qualified 
to take the management of a gas-works than another; and every 
gas manager had peculiar qualities that could only be brought out 
—not by examination—but by peculiar circumstances. A better 
education, for example, placed a man in a better position to deal 
with things financial; and under existing circumstances it was 
necessary to calculate from time to time not merely how to raise 
means to pay the dividend, but also how to conduct the business in 
the most satisfactory manner. But above all things “ they should 
do unto others as they would that others should do unto them.” 
He did not intend to occupy the meeting longer, for it was his 
opinion that long addresses or papers had the effect of killing 
meetings by taking up time that should be spent in discussion and 
comparison of experiences. At many gas managers’ meetings the 
time had been frittered away in listening to long addresses ; and 
while he did not depreciate the talents of the speakers, nor the 
advantages of listening to a well-digested speech, he maintained 
that the object of these meetings was business, and not to listen to 
fine elocution. On the present occasion they were to hear a paper 
by Mr. Willey, which was forced by lack of time to stand over at 
the last meeting. And while he might again apologize to Mr. Willey 
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for putting him off on the previous occasion, it was better for the 
Association, as his was the only paper to come before the present 
meeting. Mr. C. 8. Ellery, of Bath, had consented to read a 
paper; but a telegram had been received from him saying he was 
not able to be present. Then referring to the minutes of their last 
meeting, held at Salisbury, he found Mr. Garnett had promised a 
paper; but as that gentleman was not prepared with one, and also 
as they were a paper short to-day, he would call on Mr. Garnett 
to make a few remarks—one of his impromptu speeches that were 
so much better than a paper. 


Mr. GARNETT said he had somehow overlooked the fact, as stated in 
the minutes, that he had promised a paper for this meeting; and did 
not know he would be expected to read a paper, or requested to make 
any remarks. He was sure that he should express the sense of the 
meeting, when he mentioned the pleasure it afforded him once more 
to have an opportunity of meeting their “‘ grand old President ’’—a 
man of whom of all others he entertained the greatest amount of 
love (love was the proper word, for Mr. Hardick did all his work 
in a lovable way). It was really difficult to know what to talk 
about. At previous meetings the subject of scrubbers and washers, 
retorts, purifiers, &c., had all been pumped dry. Yet here they 
were to-day, still men of progress, still intent upon fully realizing 
the meaning of the words mens concientia recti, in their dealing 
not only with those who employed them, but also as regarded the 
consumers whose wants it was their duty to supply. He thought 
the President had just made a very able observation with respect 
to the positions which the members of the Association occupied as 
engineers of gas undertakings. They had been selected to occupy 
their positions because they possessed special knowledge of a 
peculiar kind—because probably they knew more than others in 
their respective districts, as to the way in which-a gas undertaking 
should be managed. But as Mr. Hardick had said, the chief 
thing was that they should be very direct and honest as regarded 
the manner in which they discharged their duties, alike to direc- 
tors and consumers. It was thus that they would gain the highest 
point to which any man could attain. There were many things 
they could do, such as many members of the Association had 
already done; and if everyone did not attain to a high and 
respectable position in his own district, all he (Mr. Garnett) could 
say was, that it was his own fault. 


Some conversation having taken place as to papers for the next 
meeting, 


Mr. H. F. Wittey (Exeter) read the following paper :— 


NOTES ON CONSUMERS’ METERS, WET AND DRY; THEIR 
RESPECTIVE MERITS. 

Having been invited by your respected ex-President (Mr. J. Lowe), 
I cheerfully promised a paper; but I must confess my time and 
opportunities have been very limited to prepare such a paper as 
may command that interest for you which you may desire. But 
nothing can, I think we must all agree, tend more to promote the 
usefulness of this Association, than the contribution of a paper 
giving our experience for the advantage of that profession in which 
we are all so actively and earnestly engaged. I have, therefore, 
collected a few observations on wet and dry consumers’ meters for 
the subject of my paper to you. 

Although travelling outside the gas-works proper, I feel that 
nothing within it can exceed in importance the subject of the con- 
sumer’s meter, it being the medium instrument between the gas 
company and the consumer, and in which both parties should have 
a mutual confidence. Indeed it is within my experience, that 
prejudices often exist, aided by a want of knowledge of the con- 
struction of a gas-meter—causing consumers to believe that the 
meter is under some secret influence of the gas company; and, by 
some unknown means, directing the register adverse to the con- 
sumer. If my paper can remove any of such prejudices, I shall 
do much to accomplish that confidence so mutually desirable by 
both parties. 

The general principle of gas measurement through a consumer’s 
meter—either wet or dry—-is familiar to most gas engineers. 
There are, nevertheless, so many points of detail in the construction 
of both these beautifully scientific machines, that a short description 
of'them may prove highly interesting; and it will probably assist 
managers to account for any cause of derangement which may 
occur in their working. 

In order to properly illustrate this subject, I must go back to the 
first discovery of gas. About the middle of the seventeenth 
century, Magic (or the power of obtaining any object by super- 
natural means) as well as the art and mystery of Alchemy (by 
which it was supposed that it was practicable to convert all the 
baser metals into gold) were studied as the highest branches of 
education. The celebrated Van Helmont commenced his career 
by these studies; and being possessed of independent means, he 
was so disappointed with the progress he made, that he renounced 
them for more practical experimental philosophy. In the course 
of his various experiments, he ascertained that there existed an 
aériform body or spirit, entirely different to our atmosphere, 
produced by burning wood, and in the process of fermentation— 
invisible spirit, which he said, ‘I call by the new name Of ‘ Gas.’ ”’ 

The attention of the philosophers of the day was directed to this 
spirit about 40 years after its first discovery; and we learn that 
Dr. Clayton made some experiments in the distillation of coal, and 
in confining the spirit or gas in a bladder. When he was inclined, 
he amused his friends by pressing the bladder ; and pricking a hole 
therein, he inflamed the spirit. Hence the bladder was the first 








dry gasholder. But as science progressed, it became desirable to 
discover a method of expelling the gas automatically; and this 
was accomplished by placing the bladder within a closed cylinder, 
having a tap at the top. Beneath the bladder was a disc, attached 
to a spiral spring affixed to the bottom of the cylinder. The 
bladder was filled by the tap ; and, when the gas was required, it 
was expelled by the action of the spiral spring, until the whole of 
the gas was consumed, and the bladder became flattened—com. 
paring, in some degree, to the action of the diaphragms of the 
ordinary dry gas-meter; and, if we suppose the capacity of the 
bladder to be known, it is evident that this simple apparatus was 
in effect a dry gas-meter. 

To follow the history and practical development of the dry meter, 
from the first attempt made by John Malam (for which he obtained 
a patent in 1820) to its. present high state of perfection, would so 
extend my paper, as to occupy more time than there is at my dis- 
posal; but it is deeply interesting to watch the progress made by 
the several inventors from the period I refer to, with the numerous 
failures and disappointments which throughout attended their skill 
and perseverance. 

Beyond the experimental stage of Malam’s meter, it never came 
into commercial use. In 1833, however, the invention of an 
American, named Bogardus, was patented; and so sanguine was 
its early promoter, that Bogardus sold his patent to Thomas Edge 
(then in a large way of business in the Metropolis); and he, after 
making some alterations and improvements, sold it to the Dry 
Gas-Meter Company for the sum of £10,000. Extensive premises 
were erected, and a capital floated, representing £80,000, to 
develop this meter. 

A patent following this was that of George Sullivan, in 1836, 
A Company was also formed to develop this meter, of which Com- 
pany the late James Sharpe, the pioneer of cooking by gas, was a 
most influential and interested member. One important feature in 
this invention was to guard against a supposed evil in the destruc- 
tion of the leathers by the action of the gas. For this object it 
was varnished and coated with gold leaf—the natural result of 
which was that, when the varnish became dry, the leather became 
hard, and cracked. 

Nathan Defries brought out a dry meter (and obtained a patent 
for it in 1838), which consisted of three leather diaphragms and 
three slide valves. At the period to which I refer, there was a 
scientific institution in London called the Adelaide Gallery, where 
mechanical apparatus of every kind was exhibited, and lectures 
given in the theatre adjoining. Defries availed himself of this, and 
secured the services of a Dr. Atkins to illustrate the advantages 
of the dry, and demonstrate the defects of the wet meter, which 
instrument, as then made, certainly was not entitled to much 
confidence. 

In 1843, William Richards held the appointment of Surveyor of 
Mains at the Brick Lane station of the Chartered Gas Company; 
and in this capacity was responsible for testing the accuracy of all 
the meters supplied to the Company. Frequent inaccuracies in the 
dry meters then in use caused Richards to direct his attention to 
improving the dry meter, which he effected; and, after numerous 
experiments, he obtained a patent (with Mr. Croll) in 1844. This 
dry meter I will presently describe, as it is substantially the same 
as is now universally manufactured. I regret to say that the 
inventor, after resigning his appointment in order to manufacture 
these meters, and after having made upwards of 1000 of them of 
all sizes, with an incredible small capital, derived but little benefit 
from his invention.. Gradually, however, the great advantages of 
Richards’s meter began to be recognized; and now this instrument 
has become a great rival to the wet meter. 

Of the various other patents for dry meters may be mentioned 
those of Hutchinson, the Engineer of the London Gas Company, 
taken out in 1845; and for which a Company was formed, with a 
reputed capital of £100,000, called the British Dry Gas-Meter 
Company. 

Among the names of other patentees of dry meters are those 
of Alexander Wright, Sugg, Hyam, Meacock, Jones, Smith and 
Taylor, King and Medhurst, Boulton, and others—all of whom, in 
their turn, introduced what were considered improvements, although 
the principal features of their meters remain the same. 

I shall now refer to the construction of the dry meter as gene- 
rallyin use. Everyone who is at all familiar with its construction 
must express admiration for the delicate arrangement of this 
instrument, which has attained a high state of perfection as a 
practical measuring machine. Its success is certainly due to Mr. 
W. Richards, whose connection with the improvements effected 
in its regularity of action, and greater accuracy in its registration, 
was greater than had hitherto been achieved. 

The two most important features in the dry meter are the leather 
diaphragms, and the metal valves. The action of the dry meter, 
I need scarcely remind you, is produced by two diaphragms formed 
of a metal disc surrounded by leather and connected to the vertical 
rods, passing through a stuffing-box, actuating the levers, and 
giving rotary motion to the upright crank, which is connected to 
the valves; the latter opening and closing with the action of the 
diaphragms. , 

The selection of the very best leathers used in the diaphragms 1s 
highly important; those known as the Persian goat-skin being 
found most suitable. It is necessary to saturate them thoroughly 
with the best almond oil to render them perfectly flexible. There 
is an impression in the minds of many that the leathers quickly 
decay ; but in my experience, I have found them invariably very 
durable, and as long as the leathers remain perfect, and the valves 
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sound and clean, the registration of a dry meter is acquired with 
great accuracy. 

The possibility of defective leathers and unsound valves, are the 
principal objections alleged by many to the dry meter. The valves 
as well as the leathers are a source of anxiety; and the greatest 
care must be observed to have them made with a proper propor- 
tion of a metal composed of tin and antimony. They require to be 
ground and fitted with the utmost care by a skilful hand, so as to 
acquire polished surfaces, and to work with the greatest freedom, 
avoiding any friction. 

One of the difficulties attending a dry meter often presents itself 
in a deposit from the gas on the face of the valves, which produces 
an unsteady light, particularly during a low pressure. It is fair to 
say, however, that my attention was recently directed to a dry 
meter, bearing the date of 1862, which had been in use from that 
period ; and which showed the leathers sound, but the other parts 
of the meter decayed. 

It is important that in the fixing of dry meters the utmost care 
should be observed that any condensation from the pipes and fittings 
should be prevented flowing back to the meter. If not, as a conse- 
quence, many excellent dry meters, which have come under my 
observation, havé stopped; and this was the cause of their defective 
action. ‘ 

A very high and eminent authority—our late friend, Mr. Johnson, 
of the Chartered Gas Company—speaking on Mr. Douglas’s paper 
read before the British Association of Gas Managers at Leeds in 
1875, offered his experience, and some startling statistics, on the dry 
meters in his district. He spoke as to the grave percentage of error 
he discovered (adverse to the Gas Company) in the testing of a 
large number of dry meters; the greatest inaccuracy existing in 
the larger-sized meters. He attributed to the valves the principal 
evil. The testimony of a gentleman with such large and varied ex- 
perience—having had charge of more than 25,000 meters—is most 
valuable and interesting. He stated that, after testing more than 
10,500 dry meters, only 48°77 per cent. were found correct; and 
marvellous to say, there were 2728 (or 254 per cent.) of them fast. 
Then there were 2300 (or 22°6 per cent.) slow; their average 
percentage of error being 8°21. But more serious errors than 
these were discovered, especially in the large meters. He believed 
that dry meters up to 10 lights were sufficiently correct for 
use, and might be depended on, supposing (and mark, please, 
the conditions) that they were periodically tested and examined. 
He concluded his remarks by saying that the wet meter was 
undoubtedly the most accurate instrument; it could always be 
depended on; and he scarcely knew an instance in which a wet 
meter had allowed gas to pass unregistered. His views were 
strongly supported by other speakers who followed, and who were 
engineers of various very large works. Such a severe indictment 
against the dry meter, threatened to shake the confidence of its 
patrons; but, on reviewing this experience, no evidence was then 
given us of the time the unfaithful meters had been in use ; neither, 
if ever they had been tested, cleaned, or examined, throughout the 
long period they had probably been in use, and which may have 
been for a number of years. Had this been done, doubtless the 
large disparities in their registration would have been discovered 
and corrected. 

Now let us see how highly important this systematic periodical 
examination and testing are to both the gas company and the con- 
sumer. I will briefly refer to the most instructive and interesting 
paper read by Mr. Douglas, of Portsea, before the same meeting at 
Leeds in 1875, when he gave some valuable and practical sugges- 
tions, and useful lessons, on both wet and dry meters. He 
said that dry meters, with certain precautions, could be made 
to meet the gas manager’s needs, which are a proper return 
to the company, and satisfaction to the consumer; but it is 
imperative that all meters should be periodically examined. It 
was his practice to do this once in three years; and if such a 
system were followed, the percentage of error would be practically 
inappreciable. His observations appeared to be very satisfactory 
when he stated that, with systematic testing, and the use of dry 
meters principally in the town, he had in six years reduced his 
unaccounted-for gas from 11°13 to 5°07 per cent.; and these 
figures—re dry meters—certainly appear in favourable contrast to 
those given by Mr. Johnson. 

Temptations are frequent, particularly in these days of keen 
competition, by the offer of low priced meters; but I would 
respectfully guard my friends, not to avail themselves of this 
attraction. There is such a thing as “Commercial Value ;” and I 
know of no article manufactured where more strict regard should 
be paid to manufacture (and the very best material and highly 
skilled labour is necessary to ensure perfection and durability) than 
in both the wet and dry meter. Those makers who have sustained 
& high reputation for years deserve the highest commendation. 

Gas engineers and gas companies are divided in opinion as to 
which is the better meter, the wet or the dry. The dry has its 
advantages under certain conditions; but, I believe it to be the 
prevalent opinion among gas engineers, that the more reliable 
Instrument in the interest of the gas companies, at the same time 
doing justice to the consumer, is the wet meter. 

I will now treat briefly of that beautifully constructed automatic 
machine the wet meter; and I must, in passing, pay a high tribute 
of respect to the memories of Clegg, Malam, Crosley, and those 
other early inventors who did so much, by their skill and persever- 
ance, towards the perfecting of the wet meter. I find that Clegg 
patented, in 1815, a wet meter from which the present one is 
undoubtedly derived. 








The principal features.in the wet meter are the metal drum, the 
worm, and the index. It is important that the drums should be 
constructed of the purest metal, and chiefly composed of the best 
refined tin, with a small percentage of antimony to harden it. Any 
inferior compound used for this purpose, it must be apparent, would 
soon decay, because the slightest perforation or defect would at 
once render the meter inaccurate. A drum recently came under 
my notice which had been in use for more than 40 years; and 
although the metal was discoloured, the drum was perfectly sound. 
The trained hand of a skilful workman is indispensably necessary 
in its formation, for should the slightest irregularity or undue 
pressure of the tool, cause indentation or projection, the measuring 
chambers would immediately become affected. Here the superiority 
of the wet meter is asserted aver the dry, by the advocates of the 
wet meter; inasmuch as the gas, being received into and delivered 
from a metal chamber, passing thence direct to the outlet, it 
encounters no variable areas of measuring capacity, no valves 
likely to derange it—in fact, no interruption whatever, but a free 
communication to the consumer’s fittings. Its measurement or 
registration becomes strictly correct ; and for all scientific registra- 
tion, it is generally admitted that the wet meter is the best instru- 
ment at present available. 

The drum of the wet meter performs the essential work ; and, 
assuming the water-level to be maintained at its proper height, the 
measurement of gas is as simple and positive as the measurement 
of liquids by the most ordinary operation. Each cubic foot of gas 
is as capable of being ascertained by the meter, with the same 
precision that liquids are defined in quarts and gallons. Here I 
am touching on the most delicate point, which brings its sister 
rival, the dry meter, into collision with the merits of the wet 
meter—viz., the maintenance of the water level. To accomplish 
this, various and innumerable ideas have been propounded, and 
put in practice, by modes of compensation; but in the experience 
of many eminent engineers, any system of compensation means 
only an apology for the non-visit of the meter inspector. These 
visits should be made periodically, in order to see that the meter is 
properly charged with water; while, at the same time, it causes 
the meter otherwise to come under observation. Further objections 
to compensating meters have been made—viz., that it not only 
adds cost to the meter, but what is considered of higher import- 
ance, contributes greater friction and pressure in its working; 
and, when we remember the delicate work it has to perform, the 
greatest possible simplicity in the construction of every meter is 
most desirable. 

The measuring drum of a gas-meter being made with great 
accuracy, and its speed of revolution conforming to the “Sale of 
Gas Act,’ a meter of 10-light size should not be required to supply 
more than 10 burners, consuming 6 cubic feet of gas per hour; and 
other sizes in proportion, according to the table laid down. If this 
rule is strictly observed, no machine can excel it for registering the 
gas passed, with unerring exactitude. 

It must be evident that when a meter is worked beyond a certain 
speed, it necessarily requires an increased pressure; and under 
these circumstances it indicates slightly adverse to the gas com- 
pany. I would therefore strongly advise managers not to allow 
smaller meters than necessary. Every stamped meter possesses a 
capacity-badge—the quantity of gas it is required to supply, as 
provided by the “‘ Sale of Gas Act,” used by a burner averaging 
6 feet per hour. Thus a 3-light, 18 feet per hour; 5-light, 30 feet 
per hour; and other sizes in accordance therewith. I repeat, it is 
most unwise in the fair treatment of the meter, or in the interest 
of the gas company, to allow meters to supply a larger quantity 
than herein specified. 

I now invite your attention to the index. An opinion has been 
strongly expressed that it should bear a certificate of correctness 
as well as the meter itself, and with this I agree. Manufacturers, 
however, are most careful in this essential part of the meter, by 
having each index proved accurately before being fixed in position 
in the meter. 

The improved float, by hydraulic seal, is amongst other improve- 
ments, and not the least important, which has brought the wet 
meter to that high state of perfection it has attained. It is now 
enclosed in a separate chamber, and free from the inlet pressure ; 
working most steadily and sensitively, acting only on the valve 
when the water falls. 

When the “ Sale of Gas Act” was put in operation, there can be 
no doubt that the sole patrons of the dry meter had contemplated 
by its severe provisions in reference to the water-level, that it 
would entirely supersede the use of the wet meter; but great con- 
fidence has always been entertained in the accuracy of the measure- 
ment of gas by the drum of a wet meter. 

The freezing of the water has its objections; but this is readily 
obviated in inclement seasons by the meter being protected. I think, 
therefore, this objection is not an important one. 

Under the strict provisions of the ‘‘ Sale of Gas Act,” the manu- 
facturer has to use the utmost care and observation in the testing 
of the meters; having to deal with both pressure and temperature. 
The latter is most important; and he must, to ensure accurate 
registration, have the temperature of the room in accord with that 
of the gas, in testing both wet and dry meters. The water in the 
wet meter as well as the water in the test holder must also be of 
the same temperature, and any variation must be corrected by 
adding to, or deducting from the quantity of gas measured ; and 
we find, as an approximation, that a difference of 4° in temperature 
will account for a variation of about 1 per cent. 

We test all meters, for internal and external soundness, at a 
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pressure of 3 inches, and for registration at 5-10ths inch. The 
testing room is furnished with a test gasholder; and I desire to 
add that it would afford me great pleasure at any time to receive 
any members of this Association should they call and see the 
process of the manufacture, testing, and parts of both the wet and 
dry meters. To those engaged in our profession this would, I 
believe, be most entertaining and interesting. 

I will now bring my remarks to a close, and briefly recapitulate 
what I wish to convey in this paper—that, if the wet meter is 
adopted, periodical attention to the water-level will certainly ensure 
accurate registration; and if the dry meter is preferred, systematic 
examination and testing at given periods should be given. Each 
meter has its special merits and value; and every gas manager 
should allow his judgment in selection to be supported by that 
great and safe adviser, experience, to direct him as to which he 
considers the most reliable and advantageous in the common 
interest both of the consumer and the gas company. 


Mr. G. Garnett said that the time allotted for the meeting had 
nearly elapsed; but he could not help rising to thank Mr. Willey 
for his excellent paper. It gave them an account of the parentage, 
birth, education, and history of wet and dry gas-meters—he 
believed that was the order in which the subjects were dealt with. 
The present meeting comprised a body of practical gas engineers ; 
and as a practical man, having had 36 years’ experience, he would 
call attention to one important practical point. The testing of the 
meters was not everything. His advice was: ‘‘ Thoroughly con- 
dense your gas in the first place; and having done so, then 
thoroughly wash it ; you will then find that there is a great amount 
of durability in dry meters.’’ The members of the Association 
had to serve the gas companies on the one hand, and the consumers 
on the other; and as gas engineers they had to stand, in medias res, 
between the two bodies. The consumers demanded dry meters ; 
-but he had no hesitation in saying that, if the nearest approach to 
absolute correct measurement was called for, the wet meter was 
the thing. They had, however, in these matters to meet the 
demands of the consumers. 

Mr. 8. W. Durkin (Southampton) was, practically speaking, 
‘a, wet-meter man.”’ He had been brought up in the wet-meter 
school, and possibly with some degree of prejudice. The dry 
meter, however, had been so wonderfully improved from time to 
time, that at last it really had found a place at Southampton. As 
Mr. Garnett had said, the public demanded dry meters; and the 
dry-meter makers had to thank ‘Tom Blowpipe” and “ Billy 
Rushes ’’—in other words the jerry gasfitter—for developing their 
demand. In his experience it was a frequent cry, ‘‘ Let me have 
a dry gas-meter ;” and the cause was not far to seek. The jerry 
gasfitter took contracts to lay pipes in houses at low rates; and 
put down possibly too small pipes in a hurried manner, not always 
taking care to leave a fall towards the meter. If under such cir- 
cumstances a wet meter was used, condensed water soon accumu- 
lated, in the fittings (not being able to drain back to the meter), 
and complaint arose. Dry meters had been used in his district for 
several years past; and he had lately taken some out for testing, 
and, of course, renewal if necessary. Some results, taken promis- 
cuously from his meter-book, would possibly interest the meeting. 
Out of a lot of seven 3-light meters that had been in use from 6 to 
7 years, two were correct, two fast, two slow, and one leaky and 
therefore not in a condition to be tested. Of thirteen 5-lights, in 
use for about a similar period of time, nine were correct, three 
were fast, and one slow. And of five 10-lights, that had been used 
for about ten years, four were correct, and one fast. It would thus 
be seen a large proportion of the meters proved to be correct. 

The PresIDENT had not expected that the valuable paper contri- 
buted by Mr. Willey would excite a léngthy discussion, or any- 
thing of a controversial nature ; and, as he was exceedingly pleased 
to notice, Mr. Willey had kept himself well out of the way of 
anything that was prejudiced or one-sided. A paper recently read 
before The Gas Institute, on the same subject, was altogether a 
one-sided affair. As a gas engineer, he was not inclined to take one 
side or the other in the matter. He had tested dry meters that 
had been in use for no less than 30 years, and found them to be 
perfectly correct. As for wet meters, they all knew that meters on 
this principle depended for correct registration on the maintenance 
of the proper water-line. Some years ago great efforts were made 
to impugn the accuracy of wet meters. Someone had obtained 
twelve wet meters from Salisbury—it was previous to his connec- 
tion with that city—and taken off the back plates, with the object 
of showing, before a Parliamentary Committee, that the wet meters 
registered against the consumer. He happened to go into an office 
in London, and saw the meters previous to their being made use 
of. On examining the meters he said: ‘I should not advise you 
to put these meters in evidence. The incrustation on the inside of 
the cases shows the height of the water line when the meter is in 
action; and in each meter the incrustation is below the proper 
water-level.’ This showed, as they would readily comprehend, 
that, so far from the meters registering against the consumer, they 
had registered against the Company. After that dry meters acquired 
@ position in the meter trade. He sincerely congratulated Mr. 
Willey that his paper could appear in the records of the Associa- 
tion, as an embodiment of good feeling towards all gas-meter 
makers, whilst he was himself a meter manufacturer. There had 
been a disposition to keep out manufacturers of gas appliances from 
the Association ; but in the case of gentlemen such as Mr. Willey 
and Mr. Cockey, who came amongst them without vaunting their 
own wares, there could be no necessity for such a regulation. He 





would now propose that the best thanks of the meeting be given to 
Mr. Willey for the excellent paper he had read. 

Mr. Durkin seconded the proposition, which was unanimously 
carried. 

Mr. Witiey thanked the meeting for their kind reception, and 
for the respectful attention with which they had listened to his 
paper, which possibly contained a number of little points of detail 
that would be best digested at home after the perusal of the report 
of the proceedings. He thought the success already attained by the 
dry meter was sufficient to guarantee the interest and co-operation 
of gas managers in its favour. 


Tue Routes or Tue Gas INsTITUTE. 

The PresIDENT said that the next matter he had to bring forward 
was of importance to them all—not merely to those who were also 
members of The Gas Institute, but to every member of the Associa- 
tion. He referred to the propositions brought forward at the last 
meeting of The Gas Institute with regard to alterations in the rules, 

He supposed all of them who were also members of the Institute 

had received a copy of certain alterations to be brought forward, 

sent in order that they might be prepared to say what they thought 
of them. But unfortunately the circular came so late to many of 
them who lived in the country, that they scarcely had an oppor- 
tunity of reading it before the meeting of the Institute. . The 
matter was abandoned at the meeting, after some time had been 
spent in endeavouring to patch the rules up and alter them, in 
order that several members, as well as the District Associations, 
might be prepared to give a definite idea of their requirements; 
and some of the District Associations had already held meetings 
for the purpose of considering the proposition. The Committee of 
this Association met a fortnight since, and the suggested alterations 
in the rules of the Institute were then discussed, with the result 
that it was resolved that the matter should be brought before the 
meeting that day, so that all might have an opportunity of express- 
ing an opinion. He would ask the Honorary Secretary to read the 
list of the alterations which the Committee had decided, after dis- 
cussion, to recommend the meeting to adopt and support. 
Mr. WHITE read as follows :— 

Tue Gas InstiTuTE.—Suggested Alterations in Rules. 

Rule 2.—The Institute shall consist of members, honorary members 
associate members, and extraordinary members. 

Rule 4.—Read same as rule 5. 

Rule 44.—Associate members shall be persons, not under 18 years of age, 
holding responsible positions in gas-works, or pupils of gas 
engineers, having the object or intention of becoming gas 
engineers or managers. 

Rule 10.—The President shall be, ex officio, a member of all Committees ; 
and shall take the chair at all meetings at which he is pre- 
sent. The President of each District Association, for the time 
being, shall be, ex officio, a member of the Council of The Gas 
Institute. 

Rule 19.—A general meeting of the Institute shall be held annually, at 
such time and place as shall be arranged at the previous 
general meeting. At least fourteen days previous to each 
general meeting the Secretary shall issue a circular to each 
member of the Institute, containing a list of the papers to be 
read, a statement of the business to be brought forward at 
the meeting, and also a list of the candidates for admission to 
the Institute. ‘ 

Rule 21.—Extra-ordinary general meetings may be convened at any time 
by the President and the Council; the circular calling such 
meeting to state the object thereof, and to be sent by post to 
each member of the Institute at least fourteen days previous 
to the date of the proposed meeting. 

Rule 24.—Insert as rule 41a. 

Rule 274.—The Council shall, for the furtherance of the objects of the 
Institute, and for investigation into matters connected with 
the manufacture and application of gas, have = to appoint 
Special Committees, which Committees shall be subject to the 
control of the Council, and shall not have control of any funds 
of the Institute other than such as be voted for their use by 
the Council. Such Committees shall consist entirely of mem- 
bers of the Institute ; any member, whether on the Council or 
not, being eligible for selection. : 

Rule 28.—Every application for admission shall be made in writing to the 
Secretary, not later than the 30th day of April in each year, 
on a printed form to be supplied by the Institute, and shown 
in Schedules A, B, and C, appended to these rules; and after 
such applications shall have been considered and approved of 
by the Council, a list of such applications, setting forth the 
description of such proposed new members, shall be sent to 
each member of the Institute, at the least fourteen days prior 
to the annual general meeting ; and every such member shall 
be allowed to erase from such list the name of any person that 
he may object to; and every person whose name is contain 
in such list who shall not have been objected to by one-fourth 
of the returned papers shall be declared to be duly elected ; but 
no mention shall be made of those persons who may have been 
objected to by members. 

Rule 38.—Every member shall subscribe a sum of one guinea per annum. 
Every associate member shall subscribe a sum of one guinea 

r annum. f 

Rule 41.—No member, extra-ordinary member, or associate whose subscrip- 
tion is in arrear shall be entitled to vote or receive a copy of 
the transactions. 

Rule 414.—Insert rule 24. 

Rule 42.—Any member or associate, &c. 

Rule 43.—Any member, extra-ordinary member, or associate member may 
compound for his annual subscription by the payment in one 
sum of twenty guineas; all such compositions, &c. 


The PresipEnt briefly commented upon the list just read. First, 
as to rule 2, The members would comprise gas managers oF 
gas engineers. The honorary members were not altogether orna- 
mental ; they had been very useful in the past, and no doubt would 
be so in the future. The associate members were a young class— 


not perhaps at once eligible for an appointment as manager of gas- 
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works, but intending to become so—and articled or otherwise 
engaged as assistants to an ordinary member or to a gas engineer. 
Extra-ordinary members were gentlemen who perhaps were entitled 
in some circumstances to membership, not managers of gas-works, 
but indirectly gas engineers—being manufacturers of appliances. 
He might refer to Mr. Cockey and Mr. Willey as specimens of 
eligible candidates for extra-ordinary membership. Rule 4a was an 
addition from themselves. They preferred to abandon the term 
“ graduate ”’ because it meant leading up to something, presumably 
by certain superior persons whose existence as such they did not 
admit. The Committee considered that the alteration relating to 
the formation of an Examining Board should be entirely struck 
out; and he did not, therefore, think it worth discussion—the less 
they said about it the better. The Committee had their special 
reasons for the total abandonment of rule 278. They considered 
there should be an equality between the members of allranks; and 
therefore proposed that all should contribute a similar amount 
(21s. per annum), and also that all ranks should be entitled to vote. 
Rule 41 was absolutely necessary as a protection for the funds of 
the Institute. Returning for a moment to rule 10, he might 
remark that the Committee attached great importance to the 
addition they proposed to it—viz., “that the President of each 
District Association for the time being should be ex officio a member 
of the Council of The Gas Institute.’’ This was not altogether 
novel, for a suggestion of a similar nature had been made; but it 
was coupled with the proposal that each District Association should 
pay for the privilege a sum of £20 per annum. The idea of asking 
an Association composed, or almost entirely composed, of members 
of The Gas Institute, for a further contribution to the funds of the 
Institute beyond the fees which, according to the rules, they were 
liable to pay, was not for a moment to be thought of. 

Mr. GARNETT, in common with the rest of the Committee, con- 
sidered that these proposals, which had been arrived at after very 
careful consideration, should be adopted by the meeting; for it 
seemed as if in the opinion of the Council of The Gas Institute, the 
District Associations generally should be sent about their business. 
He would urge the meeting to let The Gas Institute see, at once, 
that they were prepared to demand that every President of every 
District Association should be ex officio a member of the Council 
of the Institute. If the Council consented to this, he would say 
that all would be right; if not, farewell to all wisdom in their 
Council and to all success in their undertaking. He had much 
pleasure in proposing that the resolutions read by the Honorary 
Secretary be adopted as resolutions of the present meeting. 

Mr. A. THomas (West Cowes) said he would like to ask one 
question. There were six District Associations. Was it intended 
that the Presidents of these Associations should form an addition 
to the present number of gentlemen on the Council of the Institute ? 
Assuming for the moment that number to be 12, as he under- 
stood it, the effect of this resolution would be to increase the 
number to 18. 

The PRESIDENT said Mr. Thomas was right as to the meaning. 

Mr. THomas (continuing) said he certainly thought that the 
District Associations should have some sort of representation at the 
Council of the Institute. The necessity for this was clearly evident 
at the last meeting of the Institute, when, in his opinion, the District 
Associations were decidedly snubbed. He, for one, did not approve 
of the way in which the proposed alterations had been brought 
forward, or the pooh-poohing of the District Associations when the 
question of their rights was mooted; and the Council of the Insti- 
tute must not imagine that all the wisdom amongst the members of 
the Institute was confined to London and one or two large centres 
which he would not mention for fear of being personal. He begged 
to second Mr. Garnett’s proposal. 

The PresipENT requested the Honorary Secretary to again read 
the special alterations and additions made by their Committee. 
He said there should be a definite opinion from the South-West 
District Association of Gas Managers, and before asking the 
meeting to sanction Mr. Garnett’s proposal, which had been 
seconded by Mr. Thomas, he wished to afford full facility to each 
member present for the expression of his views. 

_The Honorary Secretary having read the alterations as above 
given, and their being no response to the President’s invitation, 

The proposal was put to the meeting, and carried unanimously, 
with applause. 

Mr. H. Cocxey (Frome) thought that there should be unity 
of action between the various District Associations; and it was 
important that they should have some sort of conference for this 
purpose. It would lead to a great deal of difficulty if each 
Association was to act independently. So it was desirable to have 
a meeting of the Committees of the different District Associations, 
or, at any rate, of a deputation from each Committee. Such a 
deputation from their Association would, of course, be guided by 
the resolution that had just been accepted by the meeting; and 
which indicated the main features of their requirements. He 
therefore moved—** That a Committee be formed from their own 
body, and that it be empowered to invite the other District Asso- 
Ciations to form similar Committees, and to have a general 
meeting or conference.” 

The Presipent said he approved of the motion, for he quite 
agreed with Mr. Cockey that a Committee should be formed, and 
that there should be a general conference of the District Associa- 
tions. He suggested that the meeting should proceed to appoint a 
Committee—it need not number more than two or three members 
—selecting gentlemen who would fairly represent the opinion of 
the meeting at the consultation. 








Mr. Wurre thought the Standing Committee might be left to 
act in the matter. 

The PresipEnT said that it would be best for the meeting to 
sanction the appointment of a Special Committee, and to select 
the same. He was sure the Standing Committee would be glad 
for the meeting to make their own choice in the matter. It was 
important that only a small Committee should be appointed ; but 
at the same time it should be thoroughly representative. It would 
also be well that the Special Committee should be independent of 
the Ordinary Committee. 

After some conversation, a Special Committee was appointed in 
accordance with the proposal made by Mr. Cockey, comprising the 
following gentlemen :—Mr. T. W. R. White, Mr. G. Garnett, and 
Mr. H. F. Willey. 

Mr. J. Lowe (Weymouth) said that one pleasant duty remained 
for the meeting to discharge ; and it was to express a most cordial 
vote of thanks to their esteemed President, for the genial manner 
in which he had presided over the affairs of the Association during 
the past year. 

Mr. H. G. Crowe (Wellington) seconded the motion, and it was 
carried with applause. 

The Presipent : Gentlemen, as our time is up, I must ask that 
—_ of your kindness and courtesy may be “ taken as 
said.” 


As already stated, the arrangements made by Mr. Monk for the 
reception and entertainment of the visitors, were most conducive 
to their comfort and enjoyment. On arriving at the works, the 
members were invited into his house immediately adjoining, where 
they were entertained to an elegantly served luncheon, their require- 
ments being attended to in a most hospitable manner under the 
superintendence of Mrs. and Miss Monk, who personally exerted 
themselves to the utmost in their attentions to their guests. At 
the conclusion of the meeting, carriages were waiting to convey 
the visitors to the Winter Gardens, where a pleasant half hour 
was spent in admiring the hot-house plants, and the tastefully 
laid-out grounds. Here a group of the members and their friends 
was photographed. [Mr. Monk will be happy to obtain copies of 
the photograph for any member ; and those requiring the same are 
requested to communicate with him.] At the invitation of Mr. 
Monk, the company then adjourned to dinner at the Town Hall, 
where they were joined by several local gentlemen. Mr. Monk 
occupied the chair, being supported by Mr. G. F. Whiteley, one of 


‘the Directors of the Bournemouth Gas and Water Company; 


Mr. H. Beechey, of the Bournemouth Improvement Commissioners ; 
Mr. Thomas Hardick, the President of the Association, &c. After 
dinner the following toast-list was gone through :—‘* The Queen,” 
proposed by the President; ‘‘The Army, Navy, and Auxiliary 
Forces,” proposed by Mr. H. Cockey, responded to by Mr. W. 
Osmond and Mr. G. Garnett; “Success to the South-West of 
England District Association of Gas Managers,” proposed by Mr. 
G. F. Whiteley, responded to by the President; ‘‘ The President- 
Elect,” proposed by Mr. W. H. Willey, responded to by Mr. White ; 
“The Bournemouth Gas and Water Company,” proposed by the 
‘President, responded to by Mr. Whiteley; “The Engineer and 
Manager of the Bournemouth Gas and Water Company,” proposed 
by Mr. 8S. W. Durkin, responded to by Mr. W. W. Monk; ‘“ The 
Commissioners, Town, and Trade of Bournemouth,’ proposed by 
Mr. Garnett, responded to by Mr. Beechey; and ‘The Press,” 
proposed by the Vice-President.” 


Srr,—As Mr. Foulis does not desire to continue this discussion, I will 
reply only to those points to which he has called attention, for my con- 
sideration. In doing so, I may say it was the very knowledge of the 
laws referred to (which are perfectly correct) that, in the first instance, 
prevented my earlier understanding the behaviour of air passing through 
a red-hot channel under atmospheric conditions. 

Mr. Foulis says: The temperature due to the 4 or 5 lbs. (?) of com- 
pression of the air in a blast furnace does not exceed 150° Fahr. ; while 
the air is heated to about 1000° Fahr.—the test being the melting point 
of zine. 

I reply: It is my contention that air to be heated must be called 
upon to work, and under the condition named by Mr. Foulis it reaches 
1000° ; while it is also claimed by him to raise the temperature in a 
channel to 1200° without compression. The 150° is the heat rendered 
latent by compression only ; and is not the sum of the benefit received 
by that operation. Following this law logically, to what volume must 
air be expanded to carry 1200° with chimney pressure ? 

Again Mr. Foulis says: When air is made to do work, it is lowered in 
temperature ; the heat is converted into energy. It may be raised in 
temperature by having work expended on it; the energy in this case 
being converted into heat. 

I reply: I have already pointed this out, more than once, in other 
words. If air is called upon to do work by which its temperature is 
eventually lowered, it must take up heat first, which is part of the same 
operation. 

Mr. Foulis proceeds to remark on air at constant pressure, which has 
so often been referred to in this correspondence. There is no practical 
pressure in a channel ; the air is simply under an exhaust of 5-10ths of 
an inch, and no greater pressure than this exists in any air conductor to 
the point of combustion in the furnace. Finally he says: “ Air is not 
dried in being heated ; the power of absorbing moisture is increased.” 
But the air not being heated cannot absorb moisture ; and the moisture 
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being the only thing that can be acted upon in air passing through a 
channel without pressure is separated from it, and the air is dried in the 
same way. The air being in constant motion without pressure, but little 
effect is therefore made upon it by convection, ; 

In closing this correspondence I would thank Mr. Foulis and all others 
who have taken part in it, as also those gentlemen from all parts of the 
kingdom who have written me privately. I also desire to thank those 
who have troubled to come here to see the experiments tried practically ; 
and who have in turn tried them for themselves—in some instances not 
agreeing with the whole of my conclusions. But the majority, among 
whom are many careful men of high standing, are convinced of their 
general correctness. 

And now I would like to somewhat repeat myself, and give a few 
additional hints to those who have not yet gone through the experi- 
ments, but still intend doing so; and which may save so much [private 
correspondence. 

The principal error made in trying these experiments arises from want 
of care in having the particular experiment under identical conditions with 
the passage of air through the channel of a regenerator furnace. Some 
have compressed the air before passing it through ; others have blown it 
through under pressure. Air has been drawn from regenerator channels 
by an aspirator charged, in the first instance, with water; the inlet from 
the furnace being much smaller than the outlet through which water was 
run full bore. This consequently created a vacuum, or inversely 15 lbs. 
pressure. Combustion has also been allowed to take place in the channel 
or pipe; and consequently conflicting results. 

Now just a few words on chimney draught, which will doubtless make 
this plain. When the chimney is at rest—that is in equilibrio—there is a 
pressure on the top of 15 lbs., and there is a pressure on the bottom of 
15lbs. When the fire is started, the heat creates a draught or exhaust in 
the chimney of from 4-10ths to 6-10ths of an inch; and this is the only 
pressure that can be at any time exerted on the channel while the air is 
passing through it. This may be ascertained by hermetically closing all 
air-ways, and fixing a gauge on the bottom channel. Whatever exhaust 
is found, transfer to the apparatus to be experimented with. Puta tap 
on the pipe or channel to be experimented with, and regulate the flow to 
4 inch, or whatever the chimney shows, before any air is allowed to pass ; 
then open the taps, and allow the air to circulate. The non-observance of 
this condition has been a fruitful source of mistake. Some experimenters 
exhaust, or press, the air through the channel with an open-ended pipe, 
until the gauge shows pressure; thus getting, when the gauge is acted 
upon, either a pressure or exhaust of at least 15 lbs. on the square inch. 
In one case this was insisted upon as the correct condition of things; but 
this will be seen to be erroneous, because when the air-way of the regene- 
rator is opened while the gauge remains fixed, the exhaust shown on the 
gauge immediately disappears, which means that the channels are only 
breathed through. 

I have ventured to state this at length, as much inconvenience will be 
saved intending experimenters if they will only carefully carry out the 
conditions. 

It will be borne in mind by your readers that, in the article and all 
correspondence that has followed, I have invariably referred to air under 
atmospheric conditions, unless otherwise specially stated. I mention this, 
as some confusion has arisen in the minds of more than one corre- 
spondent with regard to the term used—viz., ‘‘air is expanded not 
heated.”’ This is strictly true as regards the atmosphere; the air 
expanding, and the moisture carrying the heat. If applied to heating 
air under constant volume or constant pressure, it is not true. ‘* Constant 
volume” means heat applied to a closed vessel; the air not being allowed 
to expand. ‘‘ Constant pressure”’ is heat applied to air in a closed vessel ; 
but allowed to expand under a known pressure. In both these cases the 
air is heated by convection. Neither of these conditions, however, exists 
in the air-channels of a so-called regenerative gas-furnace for heating 
retorts; and the very law quoted—viz., expansion—forbids the possi- 
bility of a limited quantity of air being heated to 1000° or 1200° Fahr. 
without expansion of its volume so enormously as will show it to be an 
impossibility under the slight pressure of chimney drag. 

I shall at all times be happy to go through the experiments with any 
gentleman interested—professionally or otherwise—and show, by the most 
crucial tests, that air under atmospheric conditions passed through the 
sides of a regenerator furnace, supported by all the assistance that can 
be obtained from the heat of the waste gases, is only raised in tempera- 
ture a few degrees; and that to heat beyond this, under the conditions 
imposed, is an impossibility. 

Since sending my article to you on Aug. 5, my trials of heats have 
been carried out daily by myself and assistant; and I have no reason to 
modify any statement then made. I would only advise, instead of an 
air-pump or gasholder, that a piece of iron pipe be usec as a chimney, 
6 to 10 feet long, through which a draught may be induced by gas-jets. 
pa seg pipe will then be under the exact condition of an air-channel; 
and the complication of using gauges removed. 7. 7 

Ramsgate, Sept. 12, 1884. Wittam A. Vaton. 
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Gas-EncinEs.—Welch, E. J. C., and Rapier, R. C., of Westminster. 
No. 5928; Dec. 29, 1883. 

This invention relates to that class of gas-engine in which the gas is not 
consumed explosively, but is burned under pressure, quietly and con- 
tinuously, in a combustion chamber; the whole products of combustion 
being utilized in the working cylinder, and an excessive temperature being 
avoided by the admixture of water with the hot gases, 

The pumps for compressing the air and gas are so arranged that their 
working capacity can be varied by the action of the governor, which also 
controls the admission of the hot gases to the cylinder. The work to be 
done by the pumps can thus be always varied in accordance with that 
required to be done by the engine. The pumps are made, by preference, 
double-acting, and they consist jof cylinders and pistons with covers at 
each end; the valves being placed in the covers so as to be, as nearly as 
possible, approached by the piston, upon which projections .are formed so 
as to fill up clearances as close to the valves as possible. The pumps for 
compressing the air and gas are placed in a direct line with one another ; 
= iston-rods forming an extension of the piston-rod of the working 
cylinder. 





The gas and air, after compression, are conveyed separately to the 
furnace, which is adapted for use when working under pressure, and also 
for working under the ordinary atmospheric pressure (for the purpose of 
heating up the several parts preparatory to starting the engine), The 
furnace is preferably composed of rings of fire-clay arranged s0 ag to 
ensure the circulation of the products of combustion; the upper part of the 
innermost ring being filled up with broken pieces of any refractory materia] 
piled loosely amongst and above the gas-burners. ‘The mass becomes 
highly incandescent, and thus ensures combustion notwithstanding any 
unsteadiness in the delivery of the gas and air from the pumps; and even 
if the delivery be interrupted for a short time, the gas would be relighted 
by the heat on the re-starting of the pumps. The gas issues from g 
number of small holes pierced in the fire-clay burners; and the air rises 
through fine apertures in close proximity to the gas. Intense.combustion 
is thereby produced, not only in the immediate neighbourhood of the 
burner but also in the material higher up in the furnace. 

For starting the engine, gas (at the ordinary pressure of the mains) is 
admitted, a allowed to burn quietly until everything is sufficiently 
heated ; the supply of air to support combustion being drawn in through 
a valve at the bottom of the apparatus, and the products of combustion 
escaping through a valve at the top. When all is thoroughly heated, the 
valves are closed; and then a few turns of the engine by hand suffice to 
start the whole in action. 


Pire Jornt.—Hassall, W., of Beeston. No. 4357; March 4, 1884. 
According to this invention, as shown in fig. 1, one end of the pipe A is 
provided with a socket B of an extra depth. At the extreme inner end of 
the socket, the body of the pipe is made with a shoulder C; and at the 
inner end, and adjoining the shoulder, a ring D of composition is cast in 
from a mould, the face of which is perfectly cylindrical. A similar ring 
E is cast in the mouth of the socket. Between these two rings there is 
an annular groove F, through which an opening G is made to run in the 














fig: 7. Fug. 2. 

filling-in material. The spigot end of the pipe is thickened and made 
perfectly cylindrical by casting on two rings of composition H I, in such 
positions as brings them exactly opposite to the rings D E in the socket, 
when the pipes are driven together. A portion of the ring I, at the 
extreme end of the spigot, is curved so as to prevent it driving the 
filling-in material before it into the pipes when ote pressed together. 
A collar J is formed near the spigot end at an angle with the body of 
the pipe. 

Fig. 2 shows another method of jointing pipes, where the joint is not 
required to be so elaborate as fig. 1. In this the collar J is omitted from 
the spigot end of the pipe; also the annular space is omitted in the rings 

,E,H,I. These are made short, and the filling-in material is placed on 
them as before; the other material being run round to close the mouth of 
the socket. seater +6 
Purirying WatTer.—Anderson, W., of Whitehall Place, London. No. 7665; 

May 13, 1884. 

According to this invention, the water to be purified is caused to pass 
upwards through a vessel, preferably cylindrical, with a conical bottom, 
charged with spongy iron or metallic iron in a divided state; the water 
entering the vessel with such velocity as to keep the spongy iron in 
constant movement. The purified water is drawn off from the top of the 
vessel, where the dimensions are such that the current is not sufliciently 
rapid to cause the spongy iron to be carried away. The escape of the 
spongy iron is further prevented by the use of a screen of perforated 
metal. At the lower part of the purifying vessel there is a valve to be 
closed when the apparatus is not at work, so as to prevent the descent of 
the spongy iron into the inlet pipe ; and there is also a door at the bottom 
by which the spongy iron. can be discharged whenever desired. The 
purification is completed by means of a sand filter, or by subsidence. 



































The illustration shows a vertical section (1 inch to the foot) of an app4- 
ratus constructed according to this invention, adapted to purify about 250 
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ons of ordinary water per minute. The spongy iron is contained in 
the vessel ‘A, the lower part of which is conical, and terminating in a 
flange supported on a box-like base. The water to be purified is admitted 
by the opening B, which is in connection with the supply by a passage, on 
which there is a valve for shutting off the flow when desired. C isa cover 
easily removed to allow any solid material which may accidentally be 
allowed to descend into the box to be taken out. There is a disc or valve 
to separate the box from the vessel A, and actuated by the lever shown. 
Dis a cylindrical strainer, consisting of wire gauze enclosed in a drum of 
perforated zinc, and placed within the upper partof the vessel A. At E is 
the outlet for the purified water. At the commencement of the operation 
the vessel A is filled with spongy iron up to or about the line a. The flap 
valve between the upper and lower vessels is not opened until the water 
has been turned on; and as soon as it is opened, there being a sufficient 
head of water (say 10 feet or thereabouts), an upward current is started 
amongst the spongy iron, which is sufficient to support it and prevent it 
descending into the lower box. The ascending column of water is brought 
into intimate contact with the purifying material, which is kept in con- 
stant motion, and when purified passes out through the strainer D, which 
serves to keep back any of the smaller masses of spongy iron that other- 
wise might be carried on with the water. The water level on the inside 
should be about on the line z,and on the outside on the line 2’. 


Water-Meters.— Walker, F’., of Tombstone, Arizona, U.S.A. No. 10,176; 
July 15, 1884, aa 
The illustration shows a perspective view of a water-meter constructéd 
according to this invention, with the cap plate removed. 





The body A of the meter is cylindrical, and is provided with a flange 
around its upper edge, to which is bolted the cap plate. The interior is 
divided into three chambers, of which the first B is the main working 
chamber separated from the inlet chamber B! and the outlet chamber B? 
by a transverse partition C. The inlet chamber communicates with the 
main chamber fee passages in both the bottom plate and cover; the 
main chamber being in communication with the outlet chamber through 
similar passages in the bottom plate and cover. On the main-chamber 
side of the partition C recesses are formed, adjacent to the entrance ports ; 
and adjacent to the outlet ports are somewhat larger recesses into which 
the outlet ports extend, as shown. In the centre of the cylinder is a fixed 
post or pin D on which a squared hub E is free to turn; and on this hub 
is fit the piston G, having a central elongated rectangular slot and 
rounded outer ends, so that while the piston will make half a revolution 
with the hub in the direction of the arrow, it is free to slide longitudinally 
onthe hub. The upper end of the hub is slotted for the reception of the 
coupling on the lower end of a shaft which passes through a stuffing box in 
the cover and is geared to the usual registering mechanism. 
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Legal Intelligence. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
WeEpNEsDay, Sept. 10. 
(Before Justice Wiius, Vacation Judge.) 
MACHLIN VU. THE EAST LONDON WATER-WORKS COMPANY. 

This case raised the important question of whether water companies 
have a right to withhold a supply in the event of the water-rate not being 
paid, and an insufficient tender being made. It was admitted that the 
action was a test one; and that the decision would affect many persons 
besides the plaintiff. 

Mr. GopErro1 appeared for the plaintiff; the defendant Company being 
represented by Mr. R. 8. Wricur. 

r. GODEFRO!, in opening the motion, said he was instructed to move 
for an injunction to restrain the defendant Company from continuing to 
withhold a supply of water to the premises of the plaintiff at Leytonstoue, 
Essex, What had happened was this: The plaintiff was lessee, under an 
agreement for three years from Christmas, 1883, at a rent of £36 per 
annum ; and on the 13th ult. notice was given by the defendant Company 
for the payment of two quarters’ water-rate—from Christmas, 1883—at the 
rate of 38s. perannum. On the 18th ult. the plaintiff tendered to the Com- 

any 2ls. for three quarters’ water-rate down to the 29th inst.; this sum 
| an calculated upon the basis of 5 per cent. upon an annual value of 
£28 per annum, which the plaintiff contended was the net annual value of 
the property. This tender being refused, vive voce, by the Company’s 
officer, the plaintiff on the same day wrote to the Company, enclosing the 
sum of one guinea, upon the same principle; and upon the 20th ult., the 
Company sent back the money by post, saying it was returned because 
the amount was not correct. Shortly afterwards the Company cut off the 
ney. of water. He (Mr. Godefroi) contended that the tender having been 
made, the plaintiff had put himself in a position to call upon the Company 
to continue the supply ; that they had no right to cut off the supply after 
such tender had been made; that it was their duty to go to the proper 
authorities (which, as his Lordship was no doubt aware, was not the High 
Court of Justice but the Justices) to get the bond fide dispute which existed 
between the parties determined by the Justices; and that the defendant 
Company had: no right, under section 74 of the Water-Works Clauses Act, 
to take into their own hands the law, and to administer it in so high- 
handed a manner. It was plain that some meaning must be given to the 
word “ tender” in the Act, because it was coupled with the word “ paid” 
—‘ paid or tendered.” If the plaintiff paid the rate, that was a payment 
which was, or was not accepted by the Company; and it might or might 
not be.a good payment. But if it was tendered, it must mean some sum 
as to which there had been a dispute. If he tendered a reasonable amount, 
based upon some principle to which the Courts had given some kind of 
sanction, then the dispute was in such a position as that the jurisdiction of 
the Justices took effect and came upon the scene. What had been done in 
all the cases which had been decided upon this — could hardly touch 
this particular case, because as far as he (Mr. Godefroi) could find—except 
in one case which turned simply upon the question whether arrears were 
recoverable, and the Company were entitled to cut off the supply when 
there were arrears due from a former tenant—there had been no case in 
which a tender had been made so as to give the Court an opportunity of 
oe what was the meaning of the word “tender” in the Act. The 
16th and 17th Vict., cap. 166, sec. 74, provided that the defendant Com- 
pany should, at the request of the owner or occupier of a house, or any 
part of a house occupied as a separate tenement, or of any person who 
under the Act was entitled to demand a supply of water for domestic pur- 
poses, furnish to such person a sufficient supply of water for domestic 
purposes at a rate not exceeding 5 per cent. per annum on the annual 
value. Therefore the-plaintiff had tendered the maximum amount under 
the Act. 

Justice Witts: No; because the rent of the house is £36. 

Mr. GoprError said that £36 was the gross rental ; and according to the 
decision of the House of Lords in the Dobbs case, the percentage was not 
to be upon the gross rental. According to the notices sent round by the 
Company a deduction was to be made from the rental value for repairs. 

Justice Wits: The Company say that, after making the deductions, 
the annual value is £38 per annum; and you say it is £28. 

Mr. GoprFrrot1: I say the house is not worth more than £28 per annum, 

Justice Witts: There is thus a dispute between you. The Company 
cut off the supply at their risk ; and you tender at your risk. 

Mr. GopreFrRor: Quite so. The remedy is one which I cannot imme- 
diately apply; but on their side it is a remedy which they can apply. 

Justice Wiis: The statute, I suppose, gives them power, if the proper 
amount is not tendered, to cut off the supply. 

Mr. Goperrot said the Act did not contain the words “ proper amount.” 
The 74th section of the Water-Works Clauses Act provided that if the 
person who was liable to pay the water-rate neglected to do so at the 
proper time, the Company might cut off the supply. The 53rd section, 
which obliged the Company to supply, imposed a statutory obligation 
upon them to continue supplying water, when it was laid on, so long as the 
rate was “‘ paid or tendered.’ 

Justice Wits: I thoroughly agree with you there. 

Mr. Goperrot said the Act gave no clue or guide whatever as to what 
the rate should be until it had been demanded; so that, until it had been 
demanded, no tender could be made which would be anything of a valid 
tender. In the present case no notice was given to the plaintiff of the rate 
at ; ig water would be supplied until after the expiration of two quarters 
at June. 

Mr. Wricut said this was not so, because the Company had not altered 
the rate at which the plaintiff had been supplied. 

Justice Wixus said the plaintiff knew that;the Company were demand- 
ing the rate on the basis of £38 per annum. , 

r. GopEFRo! said he only knew it when the rate was demanded, on the 
expiration of the two quarters. He contended that the 74th section of the 
Act only applied where the rate was one to which a person was liable; and 
this was the legal water-rate as demanded. If there was a dispute, then it 
was for somebody to say what was the right amount; and the proper 
tribunal to settle that point was the Justices. 

Justice Writs asked what was the section which related to the jurisdic- 
tion of the Justices. 

Mr. Goperro! said the 68th section provided that the water-rate was to 
be charged according to the annual value of the tenement; and, if any 
dispute arose as to such value, the same was to be determined by two 
Justicés. Nothing was stated as to any penal measure, such as had been 
enforced in the present case. In the case of The New River Company 


v. Mather (10 Law Reports, Common Pleas), the Court decided that it was 
the duty of the Company to get the dispute decided before they cut off the 
water supply. 

Mr. Wricur observed that, in the case mentioned, the Company were 
suing under a Local Act; and the case was thus entirely different to the 





present one, 
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Mr. GopError said in that case, as in the present, there was a bond fide 
dispute ; and the Court decided that the dispute must be first settled. This 
being so, it was a fortiori that where the Company took upon themselves 
to exercise their extreme statutory power, they should have the dispute 
decided in the first instance. No doubt his learned friend who appeared 
for the defendant Company would rely upon the case recently decided by 
Justice Smith of Whiting v. The East London Water Company, which 
turned upon the same section of the Act of Parliament; but that case was 
clearly distinguishable from the present one. Another point that might 
perhaps be taken was that the tender was not a good tender because the 
two quarters having expired, the one guinea could only be a tender for the 
two quarters to the full extent of what the Company then claimed; and 
that being so the plaintiff had not tendered more than 3s. in advance, for 
the third quarter. But with regard to this point, he (Mr. Godefroi) should 
submit that the tender must be considered to be one sum; and that the 
plaintiff could not tender until he knew what the claim would be. Upon 
the whole of the facts he submitted that the plaintiff was entitled to an 
injunction, of a mandatory character, calling upon the Company to restore 
the supply ; the plaintiff being willing, when this was done, to do all that 
was in his _— to get the question decided by the Justices. 

Justice WiLts thought that the tender of a few more shillings would 
set matters straight. 

Mr. Goperro! said no doubt that was so; but the present was a test 
case. 

Justice WiLLs remarked that the plaintiff was asking the Court to do a 
very serious thing—viz., to grant a mandatory injunction which would 
alter the status quo of the parties; and which could only be justified by 
the plaintiff being held to be in the right. If the plaintiff should turn 
out to be in the wrong, the Company would have been compelled to do 
that which they ought not to have done; and they might lose their 
security for the rents due to them. If, on the other hand, the plaintiff 
should turn out to be in the right, the only inconvenience that could 
happen to him from refusing to grant the injunction would be that he 
would have had to pay a few more shillings than he ought to, which, of 
course, would be returned to him by the Company. 

Mr. Wricut said that, on behalf of the Company, he had offered, if the 
plaintiff would continue to pay on the old rate, to let the motion stand 
until the trial of the action; but this had been refused. 

Mr. Goperror replied that the difficulty was this, that it had already 
been decided that the Company were not bound to return any sums paid 
in excess. 

Justice Wits failed to see the difficulty, if the money paid in excess 
was paid under duresse. 

Mr. Wricut thought that his Lordship would not, upon a mere mo- 
tion, decide the question, which was one of very serious importance with 
regard to the relations between water companies and consumers; and 
certainly not upon a motion of this character, which was admitted to be of 
a mandatory character, without carefully going into the whole question. 
If his Lordship left the question to be decided at the trial, the plaintiff 
would be in no very great danger if he paid the 2s. or 3s. extra. 

Mr. Goperror: But supposing the Company are held to be in the wrong, 
or they stand upon their rights at the trial, the plaintiff has no security 
that they will go to the Justices and get the question determined unless 
the Court puts them upon terms. 

Justice Wiits asked whether there was anything in the Act of Parlia- 
ment which prevented the plaintiff from going to the Justices. 

Mr. WriGurt said that it was expressly provided he could go. 

Mr. Goperror said, supposing the Company next year were to contend 
that the property had risen in value, was a householder bound to be con- 
stantly going before the Justices to see at what price he was to buy his 
goods from other people—because that was what it came to? The case, 
upon the face of it, might appear to be a trivial one as regarded the 
amount in question; but it really was a test action. 

Justice W1LLs said no doubt the point was one of great importance. 

Mr. Goperrotr said possibly the plaintiff was quixotic in bringing the 
case before the Court for decision; but the only way in which he could 
raise the question was by asking that he should be put in the position in 
which he submitted the Company were bound to put him—viz., that 
before taking this high-handed measure, they should go before the Justices 
as‘soon as possible, in order to have the bond fide, honest dispute with 
reference to the claim for rent settled. 

Justice WiLLs (without calling upon the Counsel for the defendants) said 
this was a case in which he thought he ought not to grant an injunction 
of a mandatory character. So far as he knew it was not the practice of the 
Court to grant a mandatory injunction except in cases of the direst neces- 
sity, and where it was likely that the greatest wrong might be done. He 
could quite imagine such cases; and no doubt the Court had jurisdiction, 
in a proper case, to grant an injunction in the terms asked. But this 
power ought to be exercised with exceeding caution. The principle was 
the same as that which laid at the bottom of all cases in whieh injunctions 
were granted—viz., that, unless there was strong reason to the contrary, 
the status quo of the parties should be maintained until the question at 
issue could be determined ; and in the present case, if the Court were to 
grant an injunction, the status quo of the parties would not be maintained. 
Upon the question of the balance of convenience and inconvenience, no 
one could have any doubt at all. He thought the inconvenience and 
wrong done to the Company, by interfering with their statutory rights 
for enforcing payment, would be extremely great; while, on the other 
hand, the inconvenience to the plaintiff, in not having the injunction 
asked for, was that during the few months which might elapse before he 
obtained a final judgment upon his case, and the question between him 
and the —— settled, he, and the other persons who were in a similar 
position, would have to pay a few shillings more than they considered 
just—with the certainty that, if the case were decided in their favour, the 
money paid in excess would be returned to them under order of the Court. 
Therefore, upon the balance of convenience and inconvenience to the 
parties, it was his duty to refuse the application ; reserving the question of 
costs to the hearing. If he were to follow his own unaided judgment in 
the matter, he should refuse the motion with costs, as he thought the 
application an unreasonable one; but, upon the whole, he thought it better 
to reserve the question of costs for the Judge who tried the case. 

Motion refused ; costs reserved. 


BATLEY BOROUGH POLICE COURT.—Monpay, Sept. 8. . 
(Before Mr.G. StockweEtu, Mr. G. M. Hirst, and Mr. 8. Juss.) 
ILLEGAL CONSUMPTION OF GAS. 

Joseph Hawkhead, the keeper of a refreshment house, was charged with 
fraudulently using gas, the property of the Batley Corporation. He pleaded 
guilty to using the gas, but not with the intention to defraud. 

A meter inspector in the employ of the Corporation stated that on the 
25th ult., on visiting the defendant’s house, he found the main disconnected 
from the meter and a small pipe inserted, by means of which the gas was 
supplied from the mains without being measured. A short time after- 
wards, on returning to the house, he found the small pipe taken away, and 
the connection with the meter re-established. 








The defence was that on the Sunday night, when he had the house ful] 
of company, the gas went out. Not being able to get the meter to work 
he put on the small pipe to get gas from the mains; and on the following 
morning he went to Dewsbury and purchased another meter. When 
however, he got back he found that one had been put in by the servants of 
the Corporation. 

The Bench considered the charge proved, and fined defendant 30s, and 
costs, or one month’s imprisonment. 





GAS LIQUOR WORKS AND THE ALKALI ACT IN 1883, 

In last week’s issue (p. 464) some extracts were published from the report 
of the Chief Inspector under the Alkali, &c., Works Regulation Act of 
1881, on his proceedings during the past year. To-day it is proposed to 
give a few of the remarks of the District Inspectors under the Act—both 
as to their general observations and as to particular cases reported to the 
Chief Inspector. 

Mr. Atrrep E. Fuirrcuer, F.C.S., the Inspector for District No. 1— 
England (West) and Wales—says that the number of sulphate or muriate 
of ammonia works is rapidly increasing ; 14 new ones having been regis. 
tered during the year—bringing the number up to71. Many of these are 
gas-works in small towns, where being far distant from any chemical 
works, which could provide & market for their gas liquor, they find it 
advantageous to make sulphate of ammonia, as this is an article of more 
easy carriage. In most of these smaller works, the sulphuretted hydrogen 
generated during the saturation of the ammonia with sulphuric acid is 
disposed of by burning; but in the larger works, by absorption in oxide of 
iron. In three works in his district, he found this gas passing unchecked 
into the atmosphere; but this is now no longer the case anywhere, 


Mr. Georce E. Davis, F.1.C., F.C.S., the Inspector for District No. 2— 
England (Midland)—says: “‘ The greatest advance we have made, and one 
which I look to with most satisfaction, is our work amongst the sulphate 
of ammonia manufacturers. Still there are a few works which have not 
thought fit to follow our suggestions; and, in my opinion, they will only do 
so when compelled.” He gives the following particulars to show how the 
sulphuretted hydrogen is now dealt with, as compared with 1882 :— 

1882. 1883. 
. Treated by the Claus process . a * 
. Complete combustion . .... . . 28 
3. Incomplete combustion. a 
. Passed into hydraulic main 
. Purified by oxide of iron 
; Pee NS. 5 ee te we le 
. Burned to form oil of vitriol . . . . . 
. Passed direct intochimney . .... 8 ain 8 
He then reports on each individual works separately; the following being 
a few of those dealt with :-— 

D. 6.—Last year I reported having impressed upon the manager the 
necessity of absorbing the sulphuretted hydrogen in oxide of iron. The 
gases were then consumed ; but at times the combustion was incomplete. 
The sulphate is now made in a closed saturator, and the gases passed 
through a horizontal condenser ; being finally conveyed under the bars of 
a furnace, and there burned. The manager expresses his opinion that this 
method is more effective in destroying the foul gases than passing them 
through oxide of iron. I have, however, striven to put him right on this 
matter. 

D. 7.—The question of the best method of dealing with the waste gases 
from the sulphate of ammonia manufacture is still unsettled at this 
works. A few experiments have been made in the direction of Claus’s 
process ; but no regulation of the air was observed. No sulphur was thus 
obtained ; and the chimney, when tried, contained 8°75 grains SOs; per 
cubic foot, which is higher than last year’s tests of 7 grains SOs on two 
separate occasions. A proper and systematic trial of the Claus process is 
now to be made. 

D. 21.—This is a large works, making about 14 tons of sulphate per week. 
The gases from the saturator are passed directly intothe chimney. Ihave 
on several occasions protested against this; and have sent Mr. Carpenter, 
the Sub-Inspector, to talk with the manager when I could not go myself. 
But it is evident nothing will be done until they are compelled to abate 
what must be, at times, a very great nuisance. Before writing this report, 
I wrote to the manager on the subject; and the following is an extract 
from his reply :—“ I beg to say that no cause of complaint having occurred, 
it has not been considered necessary to take further precautions in the 
direction indicated in your letter.” It seems strange that this large and 
powerful gas company cannot spend a few pounds in helping to free the 
atmosphere of a most deleterious gas. 

D. 22.—Now that the gases from the saturators are properly cooled, the 
working of the oxide purifier at this works has been most satisfactory; 
880 cubic feet of oxide (in a purifier 16 feet square, and in one layer 
18 inches thick) having purified the gas from the manufacture of 60 tons 
of sulphate of ammonia. The best oxide turned out contained 36 per cent. 
sulphur ; and will go into the purifier again, when the present 380 cubic 
feet, which on Sept. 28 was still unexhausted, shows signs of foulness. It 
is worthy of remark that one morning a nuisance was noticed from unab- 
sorbed H2S gas, when it was discovered there was no water running on 
the cooling pipes. This shows the necessity for thorough cooling of the 
gases to air temperature before these are allowed to enter the purifier. The 
rest of the sulphate plant has been maintained in efficiency. ; 

D. 49.—This is perhaps the best sulphate of ammonia plant in the district. 
In my last report, I expressed my doubts as to whether the condenser was 
large enough. My fears have been realized; and now many decided 
improvements have been simultaneously introduced. A water condenser 
has been added, in addition to the air condenser; the spent liquor is 
cooled before being conveyed into the public sewer; and the oxide purifiers 
have been covered over with shedding to enable the oxide to be properly 
vevivified. There are two oxide purifiers here, which can either be worked 
separately or together. The dimensions of each are 21 ft. 8in. by 20ft. 
by 6in. deep, with three tiers of grids, upon each of which oxide is placed 
to the depth of 1 foot. One of these is found to be quite sufficient for the 
work ; the second being kept ready for changing over as may be required. 
The maximum quantity of sulphate made in a week is about 10 tons. 

D. 57.—This works is conducted extremely well. The manager has made 
many experiments with a view to burn the sulphuretted hydrogen and 
send the resulting sulphurous acid into the vitriol chambers; but the 
quantity of nitre used was so excessive that he has built two purifiers, 
each 12 feet square and 5 feet deep, with three tiers of sieves, each of 
which has a layer of 6 inches of oxide spread over them. I think these 
purifiers will be found fully small in practice; but if so, there is no doubt 
more will be erected. There are 50 tons of sulphate made here per week. 
Vitriol chamber escape, 2°16 grains SOx. 
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D. 71.—This is a newly registered works. On first starting the plant, 
the owners endeavoured to consume the sulphuretted hydrogen under the 
boiler fire; but this was not found an easy task. In fact, the gas passed 
away unconsumed, and gave rise to serious complaints from the neigh- 
pours. Directly I heard of the complaints, the works were visited, and 
the owners persuaded to give up all idea of burning the foul gases. I 
insisted upon their breaking off all connection with the boiler fires, and 
putting the oxide purifier to work at once; building another purifier, and 
giving up tlie experiments of passing the heated liquors through the 
horizontal boilers. All these alterations having been effected, the works 
are now in good order. The neighbours have complained very strongly of 
the works; and doubtless with good reason. As, even when the brick 
purifiers were put in action, the work was leaky; some of the gas finding 
its way through the brickwork and escaping at a low level. The walls 
have now been cemented and coated with pitch. 

In an epee, Mr. Davis gives particulars of certain works, not 
included in his main report, as he was hopeful to be able to state that all 
of them had agreed to adopt improved methods. He says: “I am now 
glad that there are only a very few in this district which have not 
taken active steps to prevent the emission of sulphuretted hydrogen during 
the manufacture of sulphate of ammonia. The question of the absorption 
of sulphuretted hydrogen has been much studied by us during the year; 
and some of our observations, if published, may be of use in guiding others 
to a good work. They are: 1. The steam must be thoroughly condensed 
before the gases reach the oxide of iron. 2. The oxide is preferably used 
in one layer 3 feet in thickness. 3. The purifier may be (and, indeed, we 
advise it) open; but, of course, the rain must be kept away. 4. A good 
rule as to purifier capacity is: 10 square feet for Pro: 4 ton of sulphate of 
ammonia made weekly ; the layer being 3 feet in thickness. At one works, 
where the operations are well conducted, the manager informed us that 
880 cubic feet of oxide purifying material absorbed the gases from the 
manufacture of 60 tons a sulphate of ammonia.” 


Mr. Epwarp Jackson, F.C.S., the Sub-Inspector for District No. 3— 
England (North)—says, as to the gas liquor works: “I do not feel that I 
can express myself as being satisfied with the improvements in this class 
of works during the year; although the method generally adopted has 
been improved upon by either increasing the size of the condensers for the 
steam, or passing the sulphuretted hydrogen into larger fires, where the 
heat is greater and more constant. In some cases where a coal fire has been 
employed solely for the purpose of burning the H2S, I have found that the 
fire has not been started soon enough to ensure the complete burning of 
this gas, and has been at its greatest heat when the greater portion has 
been evolved. A number of determinations of the acidities of the chimney 
gases at the various works where SO, from the combustion of HeS is 
allowed to escape, have been made; and will be seen in the annexed table. 
In the case of gas-works where coke is used for heating the retorts, the 
acidity from this source alone appears to vary from 0°50 to 1:00 grain. In 
the other chimneys, where the products of combustion from the firing of 
boilers, &c., escape, it is below 0°50 grain. In all cases, the figures in the 
second column may be taken to represent the time when the maximum of 
H2S is generally considered to be evolved—except in No. 9, which has a 
continuous process of distillation. At No. 5, the HyS after leaving the 
condenser passes into the fireplace of the still; and thence into a chimney 
where the only diluting gases are those from a steam-boiler. Nos. 3, 4, 6, 
7, 9, and 13 are gas-works’ chimneys, where there is great dilution. If, 
however, similar determinations could be made of the sulphur gases 
passing into the chimney from the manufacture of ammonia sulphate (as 
in the case of sulphuric acid works), the figures might then be eonsidered 
to represent more exactly the magnitude of the evil. This in nearly all 
cases would require to be a determination before an attempt has been 
made at burning. It is by no means easy to convince the proprietors and 
managers of some works that, when condensers have been erected, they 
cannot be considered as using the best practicable means so long as the 
residual sulphuretted hydrogen is burned.” 

The following is the table above alluded to, as giving the acidity of the 
chimney gases where sulphurous acid from the burning of sulphuretted 
hydrogen is admitted :— 





Acidity of Chimney 


Acidity of Chimney 
Gases when 


| Ammonium Sulphate) Gases when 





No. | per Annum. Sulph. Ammonium Plant’ Sulph. Ammonium Plant 
| is idle. is working. 
| Tons. | Grains SOg per Cub. Ft. | Grains SOs per Cub. Ft. 
1 25 — 0°38 
2 160 0°20 0°57 
3 | 100 0°90 1°25 
4 | 220 0°62 0°73 
| (0°68 
5 | 200 0°28 - 2°00 
| ( 4°46* 
6 800 } 0°50 0°77 
7 55 | 0°63 0°92 
8 | 25 0°20 0°68 
9 497 1-05 1°14 
13 10 0°55 0°83 


‘ * For explanation see No. 5 (below). ; 
The dilution of the SOg from the combustion of H2S varies very greatly in the 


chimneys examined. 


The following are a few of Mr. Jackson's particulars as to specific works 
(including No. 5 works, referred to in the table) :— 

No. 9.—This is a large works. The sulphuretted hydrodgen is evolved 
by a continuous process of distillation. The chimney gases have been 
examined on several occasions ; and 1°14 grains total acidity, as SOs per 
cubic foot, was found to be the figure when the still was working, and 1°05 
grains when idle. This difference is small, considering the magnitude of 
the works ; but I think the explanation will be found in the fact that where 
a Coffey still is employed in the process of distillation, the HaS is con- 
tinuous; and therefore the large increase in the acidity, as in some works 
of this class when a large quantity of ammoniacal liquor is beginning to 
boil, never occurs. In the latter class of work the HeS comes over in great 
quantities at first, whereas at this works the supply is not variable. The 
condenser for the steam and HS here is also larger and more complete 
than is usual. This is the only works in the district where continuous 
stills are employed. 

Note.—The total acidity determinations in the other works have been 
made when it-was considered the maximum of sulphuretted hydro- 
gen was being evolved. 

No. 5.—The SO from the burning of H2S passes into a chimney where 
there is little dilution. Acidity when ammonium sulphate plant is idle = 
0-28 grain; when sufficient water is kept running through the condensers 
80 as to condense the steam = 0°68 grain. On one occasion, however, 4°46 
grains were found. It was discovered that the condensers were very hot, 





owing to a deficiency in water supply, and to the fact that two stills were 
at the time in work; the condensing space being sufficient only for one. 
Thus, much steam, and along with it H2S, was passing into the fire. 
Another determination showed 2 grains when the works were visited on a 
later date. 

No. 6 (Sulphuric Acid and Gas Liquor).—The sulphuric acid depart- 
ment at this works has been idle for several months during the year, for 
repairs and various alterations. This being connected with a gas-works, 
the manager is anxious to use a waste product (spent oxide) for making 
the sulphuric acid used in the ammonium sulphate manufacture. For 
the first five months of the year sulphur was used for this purpose; and 
the escape was, I think, very satisfactory considering that the plant con- 
sists of one small chamber. Early in November the percentage of sulphur 
in the oxide then used varied from 40 to 60; and difficulty was experi- 
enced. However, the manager is very anxious to keep the escape low, 
and has daily tests made; and should it be found that the present chamber 
space is too small, it will be enlarged so as to decrease the acidity of the 
outlet. The make of acid has been much less since November; and 
the escape lower. A new and improved form of saturator has been built 
in the ammonium sulphate department, by which ail the sulphuretted 
hydrogen and steam passes on to the condensers, and thence to the 
sulphur burners. On visiting the works in November, I found that during 
the recent changes at the works the men had, without the consent or 
knowledge of the manager, connected the pipe from the sulphuretted 
hydrogen washers directly to the chimney, instead of to the sulphur 
burners. This the manager ordered at once to be changed. 


Dr. Cuartes Buatuerwick, the Inspector for District No. 4—Scotland 
and Ireland—reports on 189 works coming under the Act in his district; 53 
of which are sulphate of ammonia works. Concerning these, he says that 
15,198 tons of sulphate have been made— 

7,949 tons from gas liquor. 
7,249 ,, -from shale. 





15,198 tons. 
The general plan of dealing with the escaping gases from the saturator 
is to condense the steam as far as practicable, and burn the sulphuretted 
hydrogen in a fire. In some cases the waste ammoniacal gas is caught in 
a tank of weak vitriol. In five or six cases the sulphuretted hydrogen is 
decomposed by the use of oxide of iron. There is, however, considerable 
hesitation about the employment of oxide. Without continual supervision 
it is apt to become foul; and in two cases it had to be abandoned owing to 
practical difficulties in the working. Many of the works are small—in 
operation only a few weeks in the year; 10 out of the 14 Irish works pro- 
ducing under 20 tons per annum each. Many improvements have been 
effected. In nine cases the works have undergone coniplete reconstruction ; 
in five, larger condensing space has been supplied; in two, oxide of iron 
purifiers have been erected; and in four, the burning of the escaping 
sulphuretted hydrogen has been more effectually performed. The number 
and magnitude of the oil works, says the report, has led to the considera- 
tion of these works, apart from the others manufacturing sulphate of 
ammonia in Scotland. That they are a cause of offence is very apparent to 
all in their neighbourhood ; but the means of removing their offensiveness 
is less apparent. With the wind in the proper direction, their existence 
may at times be readily perceived miles away; although the odours 
accompanying the large Mt monoen of smoke are not sulphurous, but arise 
from volatile compounds of carbon. That the cause of smell is not 
sulphuretted hydrogen is clearly shown by the fact that, in the case of the 
few works where rectification of the crude oil is alone prosecuted, the 
characteristic and persistent smell associated with the other oil-works is 
readily perceived. There are several points in the manufacture which are 
fruitful as sources of offensive vapours. The prominent are, perhaps, the 
charging and discharging of the shale retorts, the heaps of spent shale, 
the purification of the crude oils, and the manufacture of sulphate of 
ammonia. In withdrawing the spent shale from the bottom of the retorts, 
there is always a large escape of the volatile products of the distillation ; 
and although this escape is of short duration, the large number of retorts 
in use at most works renders its recurrence frequent. The extent to which 
the carbonaceous portion of the shale is removed during distillation varies 
in different works ; but in most cases there is still a considerable propor- 
tion of carbon remaining—a proportion sufficient to produce combustion 
in the heaps of spent shale, and from which there is thus, as a rule, a con- 
stant evolution of incompletely burned gases. The proper cooling of the 
shale, after leaving the retorts, would obviate the last source of nuisance ; 
but it isa matter of consideration whether the accumulation of combustible 
material is to be desired, when it is remembered that daily additions are 
made, any carelessness in the handling of which might entail the com- 
bustion of all previously accumulated. The Act, however, being directed 
against the undue escape of noxious gases incidental to the manufacture of 
sulphate of ammonia, attention has been given more to this department. 
It was thought to be of some interest to know what proportion of the 
sulphur which exists in the shale passes along with the ammonia to the 
sulphate of ammonia department. The absence of laboratory conve- 
niences has hindered this being properly carried out.. But in the case of 
works No. 14, the proportion of sulphides in the ammoniacal liquor had 
been found to be 0°0172 per cent. on the shale worked; or assuming the 
shale to contain 1 per cent. of sulphur, this would show that 1°72 per 
cent. of the sulphur in the shale can escape from the manufacture of 
sulphate of ammonia. In the case of works No. 20, the proportion is 1°49 
per cent.; and in the case of works No. 23, the proportion is 2'2 per cent. 
Thus, roughly speaking, about 00°2 of the sulphur present in the shale can 
escape during the manufacture of sulphate of ammonia. No account has 
been taken of the sulphur escaping from the works, through the combustion 
of coal used as fuel; and it has to be noted that many qualities of shale 
have more than 1 per cent. of sulphur. On the other hand, in the majority 
of works, a certain proportion of the sulphur in the shale is not expelled 
during the manufacturing operations. The total quantity of sulphur 
given off from these works is very large; and in the three cases above 
cited the actual quantities of sulphur existing as sulphide in the ammonia- 
cal liquors, and which are driven off in the form of sulphuretted hydro- 
gen during the manufacture of sulphate of ammonia, are— 
For works No. 14, 760 Ibs. per week. 
No. 20, 1872 ,, 
” ” No. 23, 610 ” ” 


These quantities are large, and are the more worthy of attention when the 
repulsive and poisonous nature of the escaping gas is considered. In 
addition to the sulphuretted hydrogen, which is the chief noxious gas 
escaping, there are also present small quantities of volatile organic basic 
bodies. The ammoniacal liquor of these works is obtained by simply cool- 
ing the gases coming from the retorts. The large quantity of steam used 
at the latter part of the distillation furnishing sufficient water in most cases. 
The processes in use for treating this liquor are practically the same as 
those in use in gas liquor works. The process is either continuous or 
intermittent. In the former case an adaptation of the Coffey still is 
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510 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Sept. 16, 1884, 





employed, down which the ammoniacal liquor passes, meeting on its way 
an upward current of steam, which carries with it the volatile ammonia 
and gases to the “cracker boxes.”” When the process is intermittent, boilers 
are filled with the ammoniacal liquor; and, by the application of heat, the 
volatile contents are driven off from the liquor, and (as in the continuous 
method) conducted into the “cracker boxes.” The “cracker boxes” are 
. lead-lined covered tanks, containing dilute sulphuric acid, which retains 
the ammonia driven off from the liquor, whilst the gases escape by a pipe 
leading through the cover. The gases ultimately escape into the atmo- 
sphere through the high chimney or chimneys of the work. Of the two 
methods, the continuous one is much to be preferred; as the evolution of 
gases is steady, and their treatment prior to their escape by the chimney 
is more under control. By the intermittent method there is a considerable 
evolution of gas after the still begins to boil, which, however, is tem- 
porary, and during the latter part of the distillation this almost entirely 
ceases. At present the more common custom is to destroy the sulphu- 
retted hydrogen and other gases by combustion, before permitting them 
to escape with the ordinary chimney gases. The recovery of the total 
quantity of sulphur volatilized is receiving attention in some cases, but 
no definite steps taken in this direction can be reported upon. 





CRYSTAL PALACE DISTRICT GAS COMPANY. 

The Ordinary Half-Yearly General Meeting of this Company was held at 
the Albion Tavern, Aldersgate Street, on Friday last—Mr. Henry PALFREY 
STEPHENSON in the chair. 

The Secretary ( Mr. Magnus Ohren) having read the notice convening 
the meeting, the following report of the Directors was taken as read :— 


The Directors have with great regret to announce the death of Sir Erasmus 
Wilson, who for so many years was Chairman of the Company. 

The Directors report that the general working of the Company during the half 
year has been satisfactory. 

The reports of the Gas Examiners of the parishes supplied by the Company, as 
to the illuminating power of the gas, its freedom from sulphuretted hydrogen and 
ammonia, and the limitation of the sulphur to the amount prescribed by the 
parliamentary standard, continue to be satisfactory. 

The Directors have purchased about 4 acres of land, which will become useful in 
the future development of the works. 

The price of gas was reduced to 2s. 11d. per 1000 cubic feet from Lady Day last, 
which has caused a decrease in the amount of gas rental, although the quantity of 
gas sold shows an increase. 

On the Ist of July the Company commenced selling coke by weight; and coke will 
be sold by the hundredweight for the future, 

The accounts annexed show the financial position of the Company. 

The Directors recommend the declaration of a dividend for the half year ending 
80th June last at the following rates per annum, viz. :—6 per cent. on the preference 
stock ; 7 per cent, on the ordinary 7 per cent. stock ; 10 per cent. on the ordinary 10 
per cent. stock; and 7 per cent. on the new ordinary 7 per cent. shares—all less 
income-tax ; amounting to £12,015 8s. 1d.; and that the warrants, for the dividend 
declared, be forwarded by post to the proprietors, or their authorized agents, before 
the 19th of September, inst. 

Dr. Revenue Account, for the Half Year ended June 80, 1884, Cr. 
Coals, including all ex- | Sale of Gas— 

penses ... . + . £23,00811 5, Private rental. « £36,876 7 9 
Purifying materials,wages, Publicrental . . . . 3868416 6 
&e 1,261 19 2 Rentalofmeters .. . 71213 5 


Cc. . . . . . . . 
Salaries of Engineer and | Residual Products— 


e@ieems « « « 0's 847 10 0 Coke, less labour and 
Wages and gratuitie: - 8,750 11 2 cartage .... . 8,74519 2 
Maintenance of works, &c. 6,254 14 6 a - + os « « % 24915 9 
Salaries of inspectors, &c.. 776 2 8 Ter. + csc eo « « CFT 
Maintenance of mains and | @aumivies. «. « « © 0 168 0 
service-pipes . . . . 1,583 14 9 Sulphate and ammonia- 
Repairing meters and gas- cal liquor—less acid, 
stoves . ...- - . 1,29911 6 labour,&c. . . . . 1,895 8 8 
Lighting and _ repairing DO Goa a s # * 9% 0 8 
publiclamps ... . 869 9 7 
ns + « + * 6 80 610 
Ratesandtaxes. . . . 2,481 12 11 
Directors’ allowances . 750 0 0 
Salaries of Secretary, Ac- | 
countant, Clerks, &c.. . 641 4 0 
Collectors’ commission. . 940 811! 
Stationery and printing . 27315 5 
Establishment charges. . 889 3 8 
Auditors ..=.+e«« « 50 0 0 
Law charges . Tr ae 12415 0 
Baddebta. . . « « « 208 6 2 
Insurancefund... . 282 5 7 
Horsesandcarts .. . 65 0 0 
Workmen’s sick fund . 514 0 
vs superannuation | 
fam is ew sw tw ew 58 4 7 
Total expenditure. . £45,978 10 


9,388 19 2) 


£55,367 1 0 Total receipts . . £55,867 1 0 


The Cuareman said: I feel sure that all those among the shareholders who 
knew Sir Erasmus Wilson will mourn with the Directors his loss. He 
created for himself a European reputation, not only by his great pro- 
fessional talents and the professional works that he wrote, but by the 
large-handed generosity with which he devoted the riches that he had 
accumulated to purposes connected with his profession. Within my know- 
ledge, independent of the bringing over of the Egyptian monolith on the 
Thames Embankment, during his lifetime he devoted nearly £100,000 to 
these objects; and, if I am rightly informed, ultimately a very considerable 
sum more will also go for similar purposes. You all knew him well. He 
was in this chair for 30 years. He was a firm and true friend, always 
eloquent and courteous—a perfect gentleman in all respects ; and those who 
have seen him in this chair must have noticed the ready tact, good temper, 
and humour with which he conducted the business of the Company. We 
had hoped that we should have seen him here again, but we have been dis- 
meee. Turning from this mournful subject to the business character 
oO 
4 more acres of land, which ultimately, we believe, will be useful to the 
Company. Then you will notice that we have reduced the price of our 
gas to 2s. 11d. per 1000 cubic feet; and as I forshadowed to you on the last 
occasion, we expected that the effect of this reduction would be that we 
should have to encroach somewhat upon our money carried forward, 
in order to maintain our dividend. This has been the case. The amount 
of the reduction during the -half year, if there had been no recoupment in 
increased rental, would have been about £2300; but our actual loss in rental 
has only amounted to £1576. We have thus recouped ourselves about 
£700 of this loss of rental; and that has chiefly taken place in the first 
quarter of the half year, and arises from this cause, that our increased 
rental of this half year comes upon the very large increase in the previous 
corresponding half year, when the electric and gas exhibition was open at 
the Crystal Palace. During the year ending June 80 last, our increase in 
gas has only been 3 per cent., but. during the year ending June, 1883, our 
increase upon that year was 10 per cent. ; sojthat our increase of 3 per cent. 
comes upon an increase of 10 per cent. in the previous year, and so far is 
satisfactory. The only other point in the accounts I have to mention is 


Balance . ... « « 





the report, the first point that I should refer tois that we have acquired . 





this, that we have received something like £1650 less from sulphate of 
ammonia. As you know, sulphate of ammonia has had a very heavy fal] 
indeed in the market; and the result has been that our receipts from this 
product have considerably decreased. We have been lately trying to open a 
sort of retail market for sulphate of ammonia among farmers, market 
gardeners, and even private gardeners, and to a certain extent, although we 
began at the wrong season of the year, we have commenced selling a smal] 
quantity retail at rather a higher price than we sell wholesale, and this we 
hope ultimately may improve our price. But the loss of £1650 from sulphate 
is balanced by the sum of £484 from coke, £32 from breeze, and £943 from 
tar, making a total of £1468 as against the reduction of £1650 on sulphate, g9 
that about £200 less has been obtained by the Company from residual] pro- 
ducts. On the other side of the account, our maintenance of works comes to 
something like £1000 more. Under these circumstances we have to take from 
our undivided balance carried forward something like £1900 in order to pay 
the usual dividend. To my mind it is somewhat satisfactory in one sens 
because we could never go on continually accumulating an undivided 
balance, an excess balance like that; and looking at the position of the Com. 
pany and the progress we have made in past years, I have very little doubt 
myself that, probably in the next half year—certainly in the half year suc. 
ceeding—we shall recoup the large reduction that we have made in the 
price of gas. What we have to think of at present is that we should 
rest and be thankful as regards these reductions; and probably twelve 
months hence we may begin to renew our old system of continuing the 
reduction. In order to show you the position the Company occupies in this 
matter, I have a few figures before me showing what the progress of the 
Company has been during the last ten years; and the figures to my mind 
are exceedingly satisfactory. In the year ending June, 1874-5—I will only 
give you the millions—we sold 311 million feet of-gas; in the year ending 
June, 1883-4, we sold 560 millions. This shows an increase of 79°83 per 
cent. for the ten years. That is as regards the sale of gas. Now as to the 
price. In the year 1874-5 we were charging 4s. 2d. to the general consumer, 
we are now charging 2s. 1ld.; making a reduction of ls. 3d. during the 10 
years, or an average of 14d. per 1000 feet every year. The reductions have 
gone on more rapidly of late; but you see from these figures that my anti- 
cipation is most likely to be carried out, and that — this current 
half year, certainly the following half year, we shall be able to recoup our. 
selves the last reduction. With these remarks, gentlemen (either myself 
or my colleagues will be happy to answer any questions that may be put), 
I have to move—“ That the report of the Directors, and the balance-sheet 
confirmed by the Auditors, be received, adopted, and entered upon the 
minutes.” 

Mr. GeorcE Livesey: I have very great pleasure in seconding the motion 
so ably put. I should like to ask whether the figures referred to do not 
apply tothe last nine years,and not ten? Taking the increase from 1874-5 
to 1883-4, would not that be 79 per cent. in 9 years ? 

The CHArRMAN admitted that Mr. Livesey was correct. 

Mr. R. H. Jones said he also had to correct the Chairman. He under- 
stood him to say that the increase of the past half year was chiefly in the 
first quarter. 

The Cuarrman : No;*the chief loss. 

Mr. Jones said that, in that case, he had misunderstood the Chairman. 
He could not understand how the reduction in the revenue could have 
taken place; but he found that, for the first quarter of the past half year 
—viz., January, February, and March—their private consumption was 
something like 1603 millions, as against 162 millions in the previous year, 
showing a reduction in the first three months of this year of 1} millions, 
which he attributed to the decreased consumption at the Crystal Palace at 
the commencement of the year. It was extraordinary that they made a 
reduction of 3d., resulting in an increased rental of £108; and last year of 
2d., with a reduced rental of £1536, chiefly, he presumed, from the Crystal 
Palace Gas Exhibition. j 

Mr. Bencoucu thought it would be a good thing if the Directors paid 
the dividendfree of income-tax. . 

Mr. Howse asked whether the Directors had not dropped the price of 
gas at the expense of the shareholders; and had they not really lost £3000? 
Certain items of expenditure had increased, which should hardly be the 
case, considering the improved appliances at the disposal of the Company. 
The late Chairman had been alluded to in a most satisfactory way. He 
(Mr. Howse) hoped that, when the Board filled up the vacancy, they would 
do it from the ranks of the older shareholders. } 

The CHarrman said he could hardly follow Mr. Howse in all he said. 
The profit and loss account did not show a loss of £3000, as Mr. Howse 
alleged, because he had not taken into account the fact that they had 
brought in the interest on the reserve into the account at the end; and he 
was quite correct in the statement he had made, that the balance carried 
forward had been reduced by something like £1900. He was quite aware 
that he mentioned at the last meeting that they had gone probably a little 
too fast in the reduction of the price of gas on the present occasion; but 
they had done so with the full knowledge that they would recoup them- 
selves in a very short time. They had only reduced the price one penny. 
The point raised by Mr. Bengough was that they should pay their income- 
tax, just as the cemetery companies did with which he was connected. 
He believed that cemetery companies could do so; but he did not think it 
was the case with gas companies. He thought the practice was unusual, 
unless it was a company that had no parliamentary powers. Parliamentary 
companies could not pay more than 10 per cent.; and that must be less 
income-tax. 

The motion was then unanimously adopted. , 

Mr. F. L. Livery (Deputy-Chairman) proposed—“ That a dividend for 
the half year ending June 30 last, be now declared, and be made payable 
at the following rates per annum—viz., 6 per cent. on the preference 
stock, 7 per cent. on the ordinary 7 per cent. stock, 10 per cent. on the 
ordinary 10 per cent. stock, and 7 per cent. on the new ordinary 7 per 
cent. shares, all less income-tax; and that warrants for the same be for- 
warded to the proprietors, or their authorized agents, before the 19th inst. 

Mr. C. Lea Wison seconded the motion, which was carried unanimously. 

Mr. Cuar.es A. SwrnsuRNE proposed a vote of thanks to the Directors for 
their able management of the affairs of the Company. He thought the 
balance-sheet spoke for itself as to the way in which they had managed 
the affairs of the Company. The price of gas had now been reduced to 
the smallest possible sum for some time tocome. Directors who serv 
the interests of their customers, as the Directors here did, and who studied 
also to do so, in an indirect way served the interest of their shareholders. 
He knew the late Sir Erasmus Wilson well, and he often spoke to him of 
the harmony and unanimity that ever existed on the Board of this Company; 
and to that he (Mr. Swinburne) had little doubt the success of the Com- 
pany was to be attributed. 

Mr. BrotuHeRs seconded the motion, and also paid a tribute of respect to 
the late Chairman, and said he was likely to have a worthy successor in 
the person of Mr. Stephenson. 

The motion was carried, the Derury-CHarran returning thanks. 

The CHarRMAN moved—“ That the thanks of this meeting be given to 
the Auditors and officers of the Company for the efficient discharge of their 
duties.” He'said that no comment on his part was necessary to show how 
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the staff had done their duty. They saw how the accounts were kept, and 
now the working of the Company was carried out. They had had officers 
with them for many years, particularly the Secretary and the Engineer, the 
latter of whom was now becoming an “ old servant” of the Company. 

Dr. HeTLEy seconded the motion, which was agreed to. 

Mr. Layron returned thanks, and said that all the officers had endea- 
youred to do their duty. He rejoiced in the reduction in the price of gas, 
and he had not the slightest fear that the Company would ever regret it. 
He would point out one thing, and it was that they had added to the strength 
of the Company by carrying the interest on the reserve fund and insurance 
fund—a sum of £500—which had gone in reduction of the sum which was 
supposed to be lost. 

Mr. Jones proposed, and Mr. Bencoves seconded, a vote of thanks to 
the Chairman. 

The Cuartran briefly replied, and the meeting was brought to a‘close. 





THE TENDERS FOR LIGHTING RIO DE JANEIRO WITH GAS. 

The difficulties between the Rio de Janeiro Gas Company, Limited, and 
the Brazilian Government have not yet been by any means adjusted, as 
the following circular addressed to the shareholders by the London Board 
last week will show :— 

“ Although the position of this Company’s affairs in Rio de Janeiro is, 
with one exception, much the same as at the date of their last circular, the 
Directors address a few lines to their fellow-shareholders to inform them of 
what has since then occurred. 

“Our telegraphic information received from Rio has been as follows :— 
On the 28th of July, that an amendment to the Agriculture Budget had 
passed the second reading in the Senate on the 26th idem, authorizing the 
Government to contract with this Company on basis of (Government) 
Edital. On the: 15th of August, that an altered amendment obliging the 
Government to contract with this Company, passed the third reading in 
the Senate on the 14th idem. On the 27th of August, that the Senate 
project had been rejected by a large majority in the Chamber of Deputies 
on the same day ; and which involved a ‘ junction’ or meeting between the 
Chamber and the Senate to vote as one. On the 30th idem, that such 
‘junction’ having been granted by the Senate, their amendment was 
rejected by a large majority, and that notices for new tenders were to be 
issued (being for the third time); and also advocating arbitration to deter- 
mine our right to a an end to our provisional contract. On the 1st inst., 
explanation regarding arbitration and asking instructions. 

“We had, on the 30th of August, telegraphed to our Manager for an 
explanation of the above mentioned arbitration ; and on the Ist inst. we 
wired him to await instructions to be sent after a Board meeting. On the 
4th inst. we telegraphed him as follows:—‘ Board alarmed at persistent 
delays and changes by Brazilian Government. Throw upon them sole 
responsibility for all disasters that may thereby be caused to our works. 
Please therefore withdraw our tender, Inform us, and we will apply here 
for return of our deposit. Exchange having seriously declined, will require 
a if renew tender. Avoid arbitration. Await letters of the 3rd 
and 8th.’ 

“On the 5th inst. we received a reply wire approving of the Board’s 
decision ; and having awaited the arrival of our letters up to the 15th ult., 
per Equateur, and which came to hand the same day with accounts of 
the passing of the amendment in the third Senate reading, we found that, 
although there had been some discussion in the Chambers and in the 
press, our affairs at that time wore a favourable aspect. That was, of 
course, dispelled by the succeeding telegrams ; and with the sole exception 
that we have withdrawn our own tender, matters are in the same position 
as at the end of July. 

“ The Board have written full and positive instructions to their Manager 
to obtain the best legal advice in Brazil upon the all-important point of 
the termination of our provisional contract, which the Board consider 
terminated upon the presentation of two tenders, the acceptance of one of 
them, and the refusal of the Government when that broke down to accept 
our own, which, in essentials, is within their conditions; whilst the 
Government are already acting upon a determination, which we believe to 
be unjust, to hold us to that contract as long as they choose, and to go on 
inviting any number of tenders until their ideas are suited. Such a line 
of conduct is most injurious, and may prove most disastrous to this Com- 
pany, whose Directors cannot expend the shareholders’ money upon the 
improvements necessary for safety, and the extensions demanded,’ for 
which in all probability the Company would never be repaid.” 





THE PROPOSED EXTENSION OF THE DOVER GAS-WORKS. 

As briefly announced last week, the Dover Gas Company have resolved 
upon applying to the Board of Trade for a Provisional Order to empower 
them to take certain lands compulsorily for the purpose of extending their 
Buckland works. At the last half-yearly meeting of the Company, the 
Chairman (Mr. W. R. Mowll), after alluding to the satisfactory position 
and prospects of the undertaking, drew special attention to the following 
clause in the Directors’ report:—“In view of the constantly increasing 
demand for gas, the Directors (under the advice of Mr. Kirkham, the Con- 
sulting Engineer) propose to apply to the Board of Trade for a Provisional 
Order to enlarge the area of the works and to provide for further capital 
when needed.” He said: The business of the Company has almost out- 
grown our present premises; and just as it was necessary several years 
ago to move from Trevanion Street to Buckland because of the increased 
quantity of gas required, so the time has arrived when it is again necessary 
for us to secure more ground—if possible in the neighbourhood of our 
sae works—in order that the business of the Company may not be 

ampered in any way by having to confine the space in which to conduct 
our works. Everyone sitting at this Board is aware that, from the first 
moment of its existence, I have been an advocate for keeping the capital 
down; knowing full well that the larger the amount of business done with 
a given amount of capital, the cheaper it can be done. And though we 
ask you to sanction our applying to the Board of Trade for a Provisional 
Order, we do not do so with any desire to economize, but simply because 
we know full well that our every effort is very advantageous to the Com- 
pany. And we do so under the advice of Mr. Kirkham, our Engineer—a 
gentleman who occupied a very honourable position in one of the London 
Companies, absorbed some few years since into The Gaslight and Coke 
Company. By way of further enforcing the necessity of additional capital, 
I may say our capital stands at 12s. 9d. to 13s. 8d. per 1000 cubic feet of 
gas made; whereas the capital ordinarily employed is from 16s. to 18s. per 
1000 feet. We have commenced enlarging our retort-house, and are tele- 
Scoping the large gasholder at Buckland. We want further facilities for 
carrying out our work, and especially with the object of .permanently 
reducing our Sunday labour. .I regret that a certain number of our 
employés, although earning first-class wages, are not in the moral position 
that I should like to see them; and I attribute this to the fact that they do 
not have sufficient rest on Sunday. The Board therefore hope that we 
shall presently be able to erect. another holder upon the vast extent of 
ground we already possess, or upon the ground which we have been in 
treaty for with Mr. Jones—presuming we receive our Provisional Order 











from the Board of Trade. We have not yet come to the degree of Pharaoh's 
persecution ; and the public must not expect to have gas from us without 
giving us space to make it in. 





THE GAS SUPPLY OF DUKINFIELD AND DENTON. 

To show the effect. upon the consumption of gas from the Dukinfield 
Gas-Works consequent upon the severance of the partnership previously 
existing between the town and the neighbouring one of Denton, a report 
from the Gas Engineer and Manager (Mr. Harrison Veevers) was pre- 
sented at the last meeting of the Dukinfield Local Board. It was for the 
first complete month since the new arrangement, dating from July 31. In 
the corresponding month of 1883, 3,823,000 cubic feet of gas were manu- 
factured ; and in the same month of 1884, 2,074,000 cubic feet. The average 
make of gas per ton of coal carbonized, in feet, in 1883 was 10,100 ; in 1884, 
10,219. Cannel used, in tons, 1883, 130; 1884, 60; coal 248 and 143. Num- 
ber of stokers, 7 and 4; clerks and inspectors, 8 and 4; artizans and 
labourers, 154 and 154; meters fixed, 11 and 0; income from tar and liquor, 
£111 and £37 10s. Expenditure on coal and cannel for the month, 
£226 18s. 4d.; against £118 16s. 6d. 

Mr. AsHworTH said one of the first items showed that they had not made 
half the gas less than before; and yet Denton had been making its own. 
If they took half of last year as the basis for making their calculations, it 
would be found they were progressing. They had not come down one-half. 


The accounts of the Joint Gas Committee of the Dukinfield, Denton, and 
Haughion Local Boards for the year ending June 30 last—the date of the 
dissolution—have since been issued ; and from them Mr. Veevers has pre- 
pared the following comparison of the items of 1883-84 with those of 
previous years :— 


1880-81. 1881-82. 1882-83. 1883-84. 

Cost of coalandcannel £5,3201910 £5,180 14 2 £5,12918 3 £5,631 8 8 
Quantity used in tons . 8,154 8,893 9,221 9,692 
Average price per ton. 12/11 11/73 11/14 11/74 
Total make of gas . 81,878,000 89,850,000 92,145,000 95,951,000 

» Saleofgas .. 68,008,000 78,024,000 77,680,703 81,070,000 
Loss . © © © «8 13,869,006 11,826,000 14,464,297 14,881,000 
Loss percent. . « « 16°93 13°16 15°69 15°508 
Gas made perton. . 10,041 10,082 9,993 9,900 

» sold e .s 


8,340 8,773 8,424 8, 
Income from gas . . £12,088 19 4 £13,747 1 0 *£12,698 9 5 £12,992 12 4 
” tarandliquor, £2,213 18 4 £2,235 5 9 £2,766.12 7 £2,61719 7 
» coke. oe £812 12 6 £796 11 9 £863 11 6 £908 3 8 
* Price of gas reduced. 





GAS AFFAIRS AT BRISTOL. 

The dispute, at present unsettled, between the Bristol United Gaslight 
Company and the Sanitary Authority, as to the charge for the public 
lighting of the town, was alluded to at the half-yearly ordinary general 
meeting of the shareholders of the Company last Tuesday. 

The Cuarrman (Mr. F. Terrell), when moving the adoption of the report 
and accounts, said it had probably been noticed that there was an item of 
charge in the revenue account of nearly £500 for law charges incurred in 
the matter of the legal arbitration instituted by the Sanitary Authority ; 
and it would probably be expected that he would say something on the 
subject of the recent application to the Recorder by that Authority, a 
notice of which had appeared in the newspapers. As the matter was sub 
judice, he thought it would not be quite right for him to make such com- 
ments thereon as might probably hereafter become necessary ; and he 
would only say, therefore, that when the contract for supplying gas to the 
public lamps in the borough expired in the month of September last year, 
“negotiations were commenced for a new contract, in the course of which 
the Sanitary Authority offered the Directors terms which they could not 
accept. They proposed a conference; but this was declined, with the 
intimation that the Sanitary Authority had resolved to appeal to arbitra- 
tion for the settlement of the price to be paid for the public lamps. The 
Arbitrators were appointed on both sides, and the Company’s evidence 
was prepared; but the Sanitary Authority, for a cause best known to 
themselves, had not proceeded therein. They had instead thereof applied 
(under the statute) to the Recorder for the appointment of an Accountant 
to examine into the accounts of the Company. The Recorder had made 
the required appointment; and they now awaited the report of the 
Accountant. He would only add that this “appeal unto Cesar” had not 
disturbed the confidence of the Directors in the justness of their general 
proceedings. 

Mr. Coutruurst, in thanking the shareholders for re-electing him to a 
seat at the Board, said that during the time he had been a Director of the 
Company—now 40 years—he had never known but one principle to actuate 
his colleagues; and that was to produce the best article they could at the 
lowest possible price. They did this because they knew that the lower the 
price at which they were enabled to offer gas to the public, the larger 
would be the quantity consumed; and they had also endeavoured to kee 
up that which the statute enabled them to enjoy—a 10 per cent. dividend. 
Notwithstanding what had been written in the public papers:and stated in 
the Town Council, the Board had never in any one case reduced the price 
of gas except upon the principle which he had mentioned—that they found 
it advantageous to produce the best article they possibly could, and sell it 
at the lowest possible price. Hard sayings had been published with regard 
to the Directors personally, which had not been deserved; but they felt 
that the old adage, mens conscia recti, was the best principle by which 
to guide their actions. 

Mr. A. N. Trisz, alluding to the re-election of his father (at present 
away from England) to be an Auditor of the Company, said that having 
had something to do with the auditing of the accounts, he might say that 
they were subjected to a very thorough and searching audit. An Accoun- 
tant had been appointed by the Recorder to still further look into the 
accounts. He would be a clever man indeed if he found anything to ob- 
ject to; and a still cleverer man if he could uphold the objection when he 
made it. 

Dr. Hicnett moved a vote of thanks to the Chairman and Board of 
Directors. He said the shareholders were entitled to their 10 per cent. 
dividend when it was earned; and the public who were gas consumers had 
last year given them about 12% per cent., aid this year about 64 per cent. 
They ought to feel indebted to the Directors of the Company for giving 
them these bonuses; and no doubt they would consume more gas, for as 
gas was cheaper so it was very much more used. With regard to the divi- 
dend of 10 per cent., he observed that those who purchased their shares 
recently, and at the present price, only received 5 per cent. per annum. 
The public often censured them for receiving 10 per cent. ; but it was only 
original shareholders who remained in the Company who had 10 per ctnt., 
and not those who had purchased of late years. 

Mr. Joss seconded the motion. He remarked that it was sometimes said 
that concerns of this kind would be very much better managed if they 
were in the possession of the local authorities. It had been often said in 
Bristol that the gas supply ought to belong to the city. He would not 
express an opinion on this point as to whether it was right or wrong; but 
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if they took the borough of Birmingham—which was looked upon as a 
model in many respects—they there found that the gas supply was under 
the control of the Corporation, and, therefore, there were none of those 
“odious” 10 per cent. dividends, but all the profits were supposed to go 
into the pockets of the ratepayers in the reduced price of gas. But whilst 
the price of gas in Birmingham was 2s. 5d. per 1000 cubic feet, in Bristol 
(under the “ dreadful’? Company), they were getting it at 2s. 4d. per 
1000 feet. He thought they thus had cause to thank the Directors both as 
shareholders in the Company and as citizens of Bristol. 

Dr. Hicuett quoted from a recent report made by Mr. B. Kitt, the City 
Gas Inspector, showing that the illuminating power of the gas supplied to 
the street lamps had, on the average, been 2°14 candles above that which 
the Company were required to supply. 

The resolution was carried nem. con. 

The Cuarrman thanked the shareholders for the way in which they had 
received the resolution, and trusted that the Directors might always con- 
tinue on friendly terms with the city and with all consumers of gas. 





DARLINGTON CORPORATION GAS AND WATER SUPPLY. 

At the last Meeting of the Darlington Town Council—the Mayor 
(Mr. F. T. Steavenson) presiding, 

Mr. Rosson, in moving the adoption of the minutes of the Gas-Works 
Committee, stated that the profits on the past half-year’s working were 
£2468 10s. They had made 4,490,000 cubic feet more gas than during 
the previous half year; and it had realized £117 more. He calculated 
the cost of the recent gas exhibition at £100; including the value of the 
gas consumed. 

Mr. WiLkEs urged that the Gas Committee should, if possible, make a 
reduction in the price of gas—say to 2s. per 1000 cubic feet—especially in 
view of the approach of winter. 

Alderman H. F. Pease subsequently moved the adoption of the Water- 
Works Committee’s report. He stated that the net profit, after paying 
interest for last half year, was £1964 16s. 10d., against £1827 15s. 9d. for the 
previous half year—an increase of £137. The net profit for the half year, 
after paying the ordinary liquidation, would be £584 16s. 





THE PROPOSED ELECTRIC LIGHTING EXPERIMENT BY 
THE BRADFORD CORPORATION. 

At the Meeting of the Bradford Town Council last Tuesday, 

Alderman F. Prrestman proposed the adoption of the Gas Supply Com- 
mittee’s minutes, with the exception of a resolution that an experiment in 
electric street lighting should be made in a portion of Allerton. This, he 
suggested, should be referred back to the Committee. He said that when 
the resolution was passed by the Committee he did not know, nor was any 
member of the Committee aware, that under the Provisional Order for 
electric lighting which the Corporation had obtained, a resolution to light 
any portion of a local authority’s district must be passed by the authority 
at two consecutive meetings. The intention of the Committee had been, 
in order to render partial justice to the people of Allerton, to give them 
better light before the coming winter set in. However, inasmuch as they 
could not possibly commence work before the latter end of October, it 
would be impossible to get the lighting completed before the winter; and 
he therefore had reluctantly to propose that the minutes should be adopted 
with the exception of that relating to this matter. The members would 
know that the Corporation had received powers for lighting a part of the 
district ; and this authority did not expire until Aug. 23 of next year. The 
matter might well receive further consideration by the Committee; and 
a little extra delay would be of no actual disadvantage to them, as there 
was a constant improvement in the light. Great progress had recently 
been made in the matter of accumulators ; and he Sclioved that any man 
could now have an accumulator in his house, and turn off and put on the 
light at his pleasure. It was not necessary for him at this time to go 
into the plans and schemes which the Committee proposed to adopt ; but 
he hoped that in the spring of next year the Committee would take the 
matter into consideration, and bring it before the Council in sufficient time 
to provide for the winter of 1885-6. 

Mr. Barker seconded the resolution. 

Alderman Drake asked whether it would not be wise to defer the con- 
sideration of the lighting of Allerton, and look to the lighting of Kirkgate 
Market, the Free Library, and Rawson Place Market, as there would be 
something in these places to go on with. These places contributed £634 
per annum to the gas revenues, so that if there were a little outlay in the 
first instance, it would be amply compensated for. 

The Mayor (reminding Alderman Drake that the matter was not now 
before the Council) then put the resolution, and it was carried. 





PROPOSED INTRODUCTION OF ELECTRIC LIGHTING IN THE 
STREETS OF CARDIFF. 
At the Meeting of the Cardiff Town Council, on Monday last week—the 
Mayor (Mr. R. Bird) presiding, 
The Lighting Committee presented, in their minutes, a letter received 
from the Borough Engineer (Mr. John Harpur), reporting—in accordance 
with instructions given at the previous meeting—upon the question of 


lighting St. Mary Street. It stated that the street was at present lighted 
by 23 lamps (giving a total of 742-candle power), at a cost of £93 3s. per 
annum. It would, however, be impracticable to arrange the proposed 
electric-lamps in such a manner as would enable the Corporation to dis- 
pense with four of the existing lamps, which stood at the corners of cross 
streets, and answered the purpose of lighting these streets also. For the 
purpose of comparing the cost of gas with that of electricity, they must 
consider only the existing gas-lamps which would be dispensed with by 
the substitution of electric light. This would be a total of 19 lamps, with 
498-candle power, at a cost of £76 1s. The Great Western Electric Light 
Company proposed to substitute, in lieu of existing arrangements, six arc 
lamps of “ 2000-candle power each,” at £27 per annum, which would mean 
£162. By this arrangement, the Corporation would have six lamps, giving 
a light equal to 12,000 candles, for £162 per annum, as against the present 
arrangement of 19 lamps, giving a light equal to 598 candles, at a cost of 
£76 1s. perannum. Mr. Harpur thus concluded his report: “I am, how- 
ever, of opinion, that, should you decide to adopt the electric light, it 
would be unwise to discontinue lighting the Bray’s lamps in front of the 
Town Hall, as the arrangement of positions for the electric lamps would 
not so fit in as to answer the purpose for which these lamps were erected. 
The tender of the Great Western Lighting Company, it will be observed, 
is only for lighting that part of St. Mary Street situate between the Town 
Hall and Mill Lane; and for this distance the six lamps would average 
about 70 yards apart. If, however, the six lamps are distributed through 
the whole length of the street, as previously described, the average distance 
would be about 97 yards; and this would, in my opinion, be too great to 
satisfactorily light the street. That portion of the street upon which the 
Electric Lighting Company have based their tender (the other portions 
being already lighted with Bray’s lamps), is at present lighted with 13 
ordinary lamps; and by the substitution of the electric light, 11 of the 





existing lamps might be dispensed with. These now yield a total light 
equal to 176 candles, at an annual cost of £31 7s.; and in lieu thereof yoy 
would have six electric arc lamps, at an average distance of 70 yards apart 
yielding a total light of 12,000 candles, for the annual sum of £162.” The 
Committee had deferred the consideration of the matter until their next 
meeting. 

Alderman Ex.iott referred to the attention which street lighting had 
received in Cardiff in 1881 and 1882; and pointed out that a Committee 
was then appointed for the purpose of considering whether it would not be 
a benefit to employ the electric light in St. Mary Street. Evidence was 
brought forward, however, to show that it would be useless, and perhaps 
not practicable, to adopt it. The action taken was to continue the lighting 
by gas; and since that time great yay toma had been made not only 
in the quality of the gas, but also in the a. Some of Bray’s burners 
were put in; and these produced a very satisfactory improvement. If the 
Committee would now look at the quality of the gas, they would find that, 
whereas it used to be 14°50 candles as an average, the last report showed 
16°57 and 16°80 candles. With the combined improvements, he was sure 
no one could fail to be gratified. It was true that there was a considerable 
difference between the lower part of St. Mary Street and the upper part of 
High Street ; but seeing the benefit in other parts of St. Mary Street, he 
thought the Committee would do well to give this their consideration, 
The Committee had decided to postpone the question till the next meeting; 
and he hoped they would look into the matter thoroughly before they 
adopted electric lighting. 

Mr. Futon pointed out that Alderman Elliott appeared to have over. 
looked that, at the bottom of the report, it was stated that the average 
illuminating power of the gas during the month was 16°37 candles (equiva- 
lent to 14°32 candles by the old burner). The new burner made all the 
difference. He added that it must not be overlooked that they had the 
Bray’s burners in High Street without an additional charge. 

The subject then dropped; and the minutes were confirmed. 





COAL VERSUS COKE FOR STEAM RAISING. 

At the last Meeting of the Dover Town Council, this question was under 
consideration; being brought up by a report presented as to the fuel 
tenders of the Corporation Water-Works Committee.” 

A report was presented from the Surveyor (Mr. M. Curry) in the course 
of which he said: With reference to the question of the relative duties to 
be obtained from the use of good hand-picked Welsh coal as compared with 
gas coke, I have to state that the duty obtained from gas coke as supplied 
during the last four years is more than 25 per cent. under that obtained 
from good Welsh coal. An analysis of the coal offered, together with a 
practical trial of its calorific power, has been made by Dr. Percy, of the 
Royal School of Mines ,with very favourable results. Taking the tender 
for small coal—200 tons at 11s. 4d. delivered, as a satisfactory tender, the 
relative cost of Welsh coal and coke (used with small coal in the proportion 
of 4 to 1) would be as follows :— 

Welsh Coal. | Gas Coke. 
Alongside . . . per ton 15s. 11d. | 4 tons at 13s. 6d. per ton 54s. 0d, 
Wharfage. .. . 9 0 38 | 1ton at 1ls. 4d. ° ll 4 
Meterage .. . ” | 
Oartage. « «© « « ” 6 4 


Wheelingin .. . ” 

Average. 2 « « «© «+ » « B I 
Add one-third for the equiva- 
lent of duty compared with 
Welsh coal . +a 2. 8 


4tonsati8s.8d.. . 
1 ton at 11s, 4d, . 


4 44 
Average. «© «© © © © © « 4 17. ‘54 


Apart from the question of the injurious action which gas coke has upon 
the furnace and fire bars, the average cost in point of duty would be a 
balance of 3d. per ton in favour of the Welsh coal. I have to recommend 
that the tender for 800 tons of Welsh coal and that of 200 tons of small coal 
be accepted. 


In the course of the subsequent discussion of the matter, 

Mr. T. V. Brown asked whether the furnaces at the water-works were 
provided with the necessary apparatus for consuming their own smoke. 

The Surveyor said the furnaces were provided with such appliances; 
and there ought not to be any smoke emitted from the chimneys. 

In answer to Mr. E. W. Fry, 

The Surveyor said that since 1879 they had regularly burned coke at the 
water-works. 

Mr. THorre said there was only a difference involved of about 3d. per ton. 
He had heard many debates on coke v. coal; and the majority had been in 
favour of coke and small coal. It was stated some time ago that there was 
a splendid neighbourhood growing up around the water-works ; and he 
hoped they would be careful not to spoil the neighbourhood. He moved 
that the tender for coke be accepted. 

Mr. Howarp seconded the motion. 

Mr. Brown agreed that one important consideration for the Council 
should be, as the sanitary authority, to keep their “ own hands clean.” 
They always had reports of other smoke-emitting chimneys; and they 
should be careful of their own. 

Mr. Fry supported the motion for the coke. 

Sir R. Dicxeson said, at the last meeting of the Council, he proposed that 
the tender for coal be accepted; but when he did so he was under the 
impression that the difference was greater than it really was. Having 
heard the report of the Surveyor showing so very small a difference, it was 
hardly worth while to make any change in the fuel; and, therefore, he 
would support Mr. Thorpe’s motion. 

The Mayor: The motion proposed by Mr. Thorpe involves also the small 
coal. The motion is—‘ That the tender for coke with the small coal be 
accepted.” 

This motion was then put to the meeting and carried unanimously. 


Alluding to the above matter, at the half-yearly meeting of the share- 
holders in the Dover Gas Company, the Chairman (Mr. W. R. Mowll) said: 
Personally I was astonished to learn that, although we had offered coke at 
18s. 6d. per ton, there were members of the Town Council (claiming to be 
intelligent men, and declaring with hands, eyes, and everything else, that 
they desired to serve the interests of the town alone) who said “ No! we will 
go in for coals rather than coke.’ It was stated that 800 tons of coals at 
15s. 11d. would amount to £734 3s. 4d.; whilst 800 tons of coke at 13s. 6d. 
would cost £540. But adding 15s. per cent. as the assumed difference of 
duty which coal gives above coke we have £81—making a total of £621. 
Then I say the totwn, by taking the coal, will throw away £113. Now to 
put the question another way : Supposing two people of equal respectability 
made an offer to the Corporation for police clothing; and that the tender 
of one was £113 more than that of the other. If the Town Council in spite 
of that, and without any reason, gave the contract to the higher tender, 
should liketo know what the ratepayers would have to say about it next 
November ? 











al light 
eof you 
8 apart, 
- The 
eir next 


‘ing had 
nmittee 
d not be 
1C@ Was 
perhaps 
lighting 
ot only 
burners 

If the 
id that, 
showed 
as sure 
derable 
part of 
reet, he 
ration, 
eeting ; 
re they 





e over- 
erage 
equiva- 
all the 
iad the 


} under 
1e fuel 


course 
ities to 
d with 
ipplied 
tained 
with a 
of the 
tender 
er, the 
ortion 


is. 0d, 
4 


5 
upon 
| be a 
mend 
il coal 


it the 


r ton. 
en in 
e was 
d he 
oved 


uncil 
ean.” 
they 


that 
' the 








Sept. 16, 1884.] 





THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 513 








METROPOLIS WATER SUPPLY. 

The Registrar-General publishes the following returns—furnished to him 
by the London Water Companies—of the average daily quantity of water 
supplied to the Metropolis during last month. From them it will be seen 
that 172,653,319 gallons, or 784,443 cubic metres of water (equal to about as 
many twns by measure, tons by weight), were supplied daily ; or 255 gallons 
(115°9 decalitres), being rather more than a ton by weight, to each house, and 
$27 gallons (14°9 decalitres) to each person, against 31°0 gallons during 
August, 1883 :— 




















| 
Number of Houses, &c., || Average Daily Supply 
supplied. in Gallons. 
Companies, | ' 
j ' 
August, August, {| August, | August, 
1883. | 1884. | 1883. | 1884. 

| ' 

Thames. | 
Chelsea. . « + « 82,274 | 82,998 10,677,900 | 11,074,300 
West Middlesex . . 62,930 64,887 || 13,525,876 | 15,170,692 
Southwark & Vauxhall 100,022 102,507 || 21,420,702 | 24,897,216 
Grand Junction .. 47,336 | 49,375 } | 15,268,015 } 16,325,439 
Lambeth, . . . « | 75,186 | 78,241 || 17,789,300 | 19,568,600 

Lea and other Sources. | | 
New River... . | 189,157 | 142,148 | 81,475,000 | 383,382,000 
EastLondon ... 140,692 | 144,773 i] 87,501,651 | 40,387,651 
Kent. . «© « 6 « | 58,928 61,681 }| 11,081,314 | 12,347,421 
Totalsupply ... | 656,435 676,610 || 158,684,758 172,653,319 
Thames. . .« + « | 817,748 | 828,008 | 78,676,793 86,536,247 
Lea and other sources 338,687 | 843,602 80,007,965 86,117,072 


The return for August, 1884, as compared with that for the corresponding 
month of 1883, shows an increase of 20,175 houses, and of 13,968,561 
gallons of water supplied daily. 








THE STOCKTON AND MIDDLESBROUGH CORPORATIONS 
WATER BOARD. 

From a Memorandum that has been prepared as to the water revenues 
of the Board, it appears that the total income for the year ending the 13th 
ult, amounted to £58,067 9s. 2d., made up as follows :— 

Stockton. Middlesbrough. Total. 


Domestic supply . . . £10,820 5 8 .. £18,657 4 2 .. £24,477 9 5 
Meter supply .. . . 10,545 4 4 .. 20895 9 0 .. 381,44013 4 
Building supply. . . . 247 211 .. 19919 8 .. 447 27 
EE sc 6 ft lt 650 26. 932 13 4 1,482 15 9 
Rent of private hydrants. Ss ae 3 0 .. 440 
as sss + 6 * _ oe _- oe 121 3 9 
Profit on fittings . . . _ ee _ ee 65 1 0 
Paid by guarantors . _ - 2819 4 .. 2819 4 

£58,067 9 2 


Out of this the ordinary expenditure of the Board has been paid, amount- 
ing to £12,119 3s. 1ld., and leaving a balance of £45,948 6s. ld. From 
this balance, interest on the purchase money of lands in Baldersdale, and 
on the overdraft at the Bank was paid, amounting together to £464 17s. 2d., 
leaving the amount of £45,483 8s. 11d. available for the payment of the 
interest, redemption, and other charges of the Corporations on the water 
account. Of this amount £38,672 17s. 4d. has been handed over to the Cor- 
porations, as follows :— 





Stockton. Middlesbrough. Total. 
Dec. 81,1888 . . . . £8,000 0 0 .. £8000 0 0 .. £16,000 0 0 
Feb. 14,1884... . 83836 8 8 .. 8336 8 8 .. 6,672 17 4 
June 30,1884. . . . 8000 00 .. 8,000 0 0 .. 16,000 0 0 
£19,336 8 8 £19,336 8 8 £38,672 17 4 


Leaving a balance of £6810 11s. 7d. in the hands of the Board. 

Returns of the amounts paid by each of the Corporations during their 
last financial year on account of interest, redemption, and other charges 
incurred on water account have been prepared; and the following is an 
abstract of them :— 














Stockton. Middlesbrough. Total. 
Interest » « »« £18,804 8 O »» £18,362 9 2 +» £37,166 17 2 
Income-tax .. . 446 17 ° 446 17 oe 892 3 2 
£19,250 9 7 +. £18,808 10 9 +. £38,059 0 4 
Bank commission 7%e16 .. 8918 9 . 11715 8 
Sinkingfund. . . 1,175 0 0 «- 2479 7 0 oe 8,654 7 0 
Sinking fund interest 136 0 0 ee 281 0 8 ee 417 0 8 
Sundries... . 66 0 6 54 8 0 ee 120 8 6 
£20,705 11 7 £21,662 19 9 £42,368 11 4 


The accounts of the Stockton Corporation are made up to the 13th of 
August annually, so that their financial year coincides with that of the 
Water Board ; but the Middlesbrough Corporation accounts are made up to 
the 30th of Jvae annually. They therefore treat the sum of £3237 10s. 8d. 
paid over in September, 1883, as part of their water-works revenue for the 
year ending June last; whilst in the Stockton Corporation accounts this 
sum is treated as part of their revenue for the year ending the 13th ult. 
It follows from this arrangement that whilst both Corporations have 
received equal amounts from the Water Board on account of net revenue, 
the Stockton Corporation statement shows that during their last financial 
year they have received £19,336 8s. 8d., whilst the Middlesbrough Cor- 
poration statement shows that during their financial year they have 
received £22,573 19s. 4d.—the difference being the £3237 10s. 8d. above 
referred to. The receipts and expenditure of the Corporations on water 
account will then stand as under :— 





Receipts. Payments, Deficit. Surplus. 

Stockton . . £19,336 8 8 .. £20,705 11 7 .. £1,869 211 .. _ 
Middlesbrough 22,57319 4 .. 21,66219 9 .. “= -. £91019 7 
£41,910 8 0 £42,368 11 4 £1,369 211 £910 19 7 


It has been the practice of the Board, at the end of each half year, to 
divide equally between the Corporations the balance standing to the credit 
of the net revenue account—a course originally adopted because the 
revenue of the Board was insufficient to cover the interest and redemption 
of the Corporations. The financial year just ended is the first in which 
the net revenue shows any surplus after providing for these charges of the 
Corporations. Under sub-sections 5 and 6 of section 51 of the Act of 1876, 
the Stockton Corporation will be entitled to receive from the Water Board, 
to cover their year’s charges, the sum of £1369 2s. 11d.; and the same 
amount will have to be paid to the Middlesbrough Corporation on account 
of their current year’s charges. After payment of these sums (amounting 
together to £2738 5s. 10d.), there will remain a balance of £4072 5s. 9d. to 
the credit of the net revenue account. Section 51 of the Act of 1876 
prescribes the way in which the water revenues shall be applied; and 
under the 7th heading of this section the Board are authorized to create a 





reserve fund by setting aside the balance of the revenues after providing 
for the working expenses of the Board and the interest and redemption 
of the Corporations, until it shall amount to £30,000. In view of the 
obligations imposed on the Board by the Water Act of 1884, Mr. D. D. 
Wilson, the General Manager, recommends that the balance of £4072 5s. 9d. 
shall be set aside as the commencement of the reserve fund. 

The following is a comparison of the cost per 1000 gallons of water, the 
quantity distributed, and the average prices realized, during the last three 
years :— 

Cost per 1000 Gallons. 


Year ending Aug. 13. 1882. 1883. 1884. 




















Quantity pumped, gallons . . .| 2,954,364,000 8,194,025,000 8,245,838,000 
Pence. Pence. Pence. 
Golleslioag . «© © eo se ee 0°0680 0°0598 0°0597 
Imepection « 2 «© © © © © of 00298 0° 0266 00287 
Meee a ttl tl tll tlt 0°0796 0°0759 0°0727 
Incidentals . sn be ae 0°0863 0°0460 0°0419 
Engine expenses—wages .. . 0°0566 0° 0535 0°0523 
*” coals. « « « 0°1840 0° 2029 0° 2088 
” stores ... 0°0176 0°0161 0°0133 
Dn « « 6 » » = © « 0°0191 0°0231 0°0158 
Maintenance and repairs . . . 0°1866 0°1679 0°1258 
| 0°7276 0 6718 0°6190 
Rents, rates,and taxes... .| 0°3285 0°2959 0°2772 
} 1°0562 0°9677 08962 
Interest . 8°0504 2°8618 2°8146 
Redemption. . . ... . «| 0°3740 0°2947 0°3011 
Bank charges, &c.. . . . + «| 0°0070 0°0152 0°0176 
Total cost. . « «© « oe 4°4876 4°1394 4°0295 


Quantity of Water Sold. 





Average weekly supply. Gallons. yallons. Gallons. 
Byupetee. «2 0c tw ew ee 87,825,000 89,832,000 40,015,000 
Domestic .... «6 « 18,960,000 22,016,000 22,470,000 

Total . . «© « © « 56,785,000 61,343,000 62,485,000 
Income. 

Gross receipts. | £ s. d. £ s. d. £ s. 4. 

By meter. o © © © © ot of SO707 80 $2,422 19 7 32,9238 9 1 

Domestic. 22,975 12 10 23,898 10 6 24,953 11 4 





57,877 0 5 


o 


Total . . « © « « 53,682 15 8 56,828 10 1 


Prices Realized. 











Average Prices. Pence. | Pence. Pence. 
By meter. . . 2 « « 3°7469 8° 8055 3°7974 
Domestic. 5°5928 50101 5°1255 
Average .. «» 4°3632 4°2378 4°2750 

Loss per 1000 gallons. O° 1244 -- _ 
_ 0°0984 0°2455 


Gain per 1000 gallons. . . 
WATER SUPPLY TO VILLAGES AND RURAL DISTRICTS. 
By E. Battey-Denton, B.A. 

[A Paper read at the Society of Arts Water Supply Conference at the Internationa 

“ Health Exhibition.)} 

I believe that I am uttering a fact which no one can discredit, when I 
state that there is no object in social economy which is more important, 
having regard to the aggregate number of persons affected by it, than the 
supply of water to village communities and rural districts. 

Although from the year 1844, now 40 years back, when a Royal Com- 
mission was issued to inquire into the sanitary condition of towns and 

opulous districts of England and Wales, commonly called the “‘ Health of 

owns Commission,” the general question of water supply has commanded 
a gradually increasing amount of public attention, it has naturally fol- 
lowed that villages and small communities, being in themselves of inkerior 
importance, should be left in the rear of cities and towns. 

At the present moment, indeed, when the International Health Exhibi- 
tion may help to draw attention to sanitary objects of varying degrees 
of importance, it may be well to make clear that the condition of rural 
districts, in relation to water—the first essential of healthy life—is a 
positive disgrace to a country represented by a State Department whose 
efforts, it appears to me, should be specially directed to the protection of 
small communities less able to help themselves than large ones; and is a 
sad reflection on the present advanced stage of sanitary knowledge—an 
admission which the special meteorological condition of the present 
season, and the possibility of a visit of cholera, brings home to all minds 
with increased force. If it should be understood, too, that the existence 
of this condition of things is to be traced, not so much to the absence of 
potable water, or the difficulty of bringing it into use, as to the disinclina- 
tion of local authorities to develop the capabilities at their command. 

It may be said with truth that, as a general rule, local boards and boards 
of guardians having jurisdiction in rural districts, who have been called 
into existence to supply the sanitary requirements of their districts, are 
animated with less desire to perform the duties devolving upon them than 
to avoid them. It is pated ¢ notorious that the majority of members of 
local boards are elected under a pledge to oppose such works as sewage and 
water supply, on the ground that the rates will be increased ; and knowing 
this to be the case, and that few persons of superior position are willing to 
take part in local boards, because they would invariably be outvoted, it is 
easy to understand why rural districts should be the last to move in the water 
question. It is, however, very difficult to explain why the clergyman and 
medical man of rural parishes, whose higher education should be a guaran- 
tee that the right thing would be done, fail to exercise proper influence. 
If, perchance, they are elected to serve on local boards, italmost invariably 
follows, that the one forgets what he has said in the pulpit as to the influ- 
ence on the Future of sudden death ; whilst the other ignores the advice he 
has given his patients in sick chambers, in relation to the fatal effects of 
inhaling and imbibing those germs of disease which float in foul air and 
impure water. Directly a are easy in their chairs as members, they 
content themselves with the laissez faire policy of their colleagues. 

These influences explain how it is that local authorities abstain from 
appointing as surveyor or sanitary inspector any man with a capability 
and courage to expose local defects and requirements, and why, when a 
medical officer does his duty in explaining the defective character of the 
water supply of any portion of his district, some reason is soon found for 
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relieving him of his duties, and for appointing another in his stead ; the 
actual result of all this being that the governing bodies of rural and small 
urban districts exercise their functions, when compelled to act, not by 
taking the advice and opinion of men technically qualified to guide them, 
but by the exercise of their own judgment. You may often observe a 
small publican or a grocer—excellent tradesmen in their respective voca- 
tions—directing the sinking of wells in village streets in close proximity to 
leaky sewers, ditches, or cesspools, by which the water intended for the 
supply of the poorer inhabitants soon becomes foul and unsuitable for 
domestic use. So general, indeed, has been this abuse, that it is no 
exaggeration to state, that nineteen out of twenty existing village wells 
are quite unfit for their purpose, and that if samples were honestly taken 
and submitted to a competent analyst they would be condemned. Yet 
they are permitted to exist, and nothing is said about them, because the 
populations interested are comparatively small, the death-rate is not exces- 
sive, the dwellings are low in value, and, above all, because the rates 
would be increased if a proper water supply was substituted. 

I have been induced to offer some remarks upon the present occasion, 
not because I have anything especially new to lay before you, but because 
the facts I have just referred to, on the constitution of local authorities 
and the performance of their duties, have been made more “nonce by 
the circumstance that, at a time when there exists the apprehension of a 
visit of cholera, a scarcity of water may occur, owing to a remarkably dry 
winter being followed by an unusually hot summer, which the recent 
thunderstorms may not sufficiently counteract. It is unnecessary to 
explain that the summer supply of water is very greatly dependent upon 
the fall of rain during the preceding winter—+.e., upon the rain falling in 
the non-evaporating and dormant months of November, December, 
January, and February. The mean amount of rainfall in these months 
of last winter did not reach two-thirds of the average quantity due to the 
same months for the preceding 60 years. This deficit would have been 
much more severely felt at the present time, and would have affected our 
subterranean supplies much more than it is now likely to do, had it not 
been in some measure counterbalanced by the excesses of rain which 
occurred during the last seven years, from 1876 to 1883, which gave us, on 
the whole, a considerable balance to carry over. This advantage, coupled 
with the frequent and heavy thunderstorms which have occurred within 
the last month or two, will go far to prevent the scarcity of water which 
would otherwise have occurred during the coming autumn, though, 
unfortunately, this national advantage will be a poor compensation to the 
agricultural interest, which has suffered so severely from the excessive 
wetness of the last few years. 

Without taking into consideration on the present occasion the use of 
rain water, which, under careful management, may be collected from 
roofs, and other impervious surfaces, and stored in tanks, and which will 
always form a valuable means of supply to private dwellings, and in 
special instances may be made available even for villages, our rural supply, 
now so often derived from dirty ditches and shallow wells, more or less 
polluted by foul matters, may, in the absence of springs, rivulets, and 
impounded upland surface waters, be obtained from subterranean sources 
of “wholesome” character. These are to be found in various beds or 
outcrops of a water-retaining character, which gather water at a com- 
paratively shallow age below the surface, such as the post-tertiary beds 
of Norfolk and Suffolk, and the different drift beds covering the London 
clay, the Bagshot sands, the green sand overlying the wealden and gualt 
clays, the surface sands and beds of the wealden formation, the cal- 
careous grit and coral rag ae between the Kimmeridge and 
Oxford clays, and other beds of like nature; or, from the well-defined 
water-bearing strata of the chalk, the oolite, and the red sandstone forma- 
tions which are deep lying, and to reach which it is often found necessary 
to pass through superincumbent impervious beds or strata of varying 
thickness. 

From the first source, it requires comparatively little motive power to 

raise the supply to the height required ; in fact, in many cases, the applica- 
tion of the ordinary lift or atmospheric pump suffices ; in others, where 
the depth exceeds 30 feet, additional power is called for. The second 
source requires more powerful pumping, and may involve the use of 
several pumps working in unison. All this has been said and explained 
before. My desire now is, if sible, through the influence of this 
meeting, to impress upon local boards and boards of guardians in rural 
districts—where, in order to obtain unexceptional potable water, they are 
obliged to seek it from beneath the surface—that the experience already 
gained in tubular wells goes far to prove that, in the majority of instances, 
the “tubular” system may, with good effect, take the place of the old and 
more expensive practice of sinking large wells involving brickwork, 
steining and staging. Economy, important though it be, is however 
secondary to the more important fact that a tubular well signifies con- 
tinuous and watertight piping from the surface of the ground to the sub- 
terranean water-level beneath, so that the entrance of polluted surface or 
subsoil water (as is so frequently the case in —- shaft wells) is ren- 
dered impossible. In addition to this advantage, it should be pointed out 
that tubular wells are very rapidly made, and can be readily removed 
should it occur that the water found or sought has not answered expecta- 
tions in quantity or quality. Moreover, the whole of the materials 
ae may, when withdrawn, be applied to the same purpose in another 
place. 
I may here state that there are some few disadvantages attending the 
adoption of tube wells, which it is right at once to refer to. One is that if, 
owing to accident, pumping is stayed, there will be no supply during such 
time; and if it should happen that the stored supply should run out before 
the pumping is resumed, much: inconvenience may be experienced ; 
whereas in ordinary shaft wells, there being room for more than one 
ne such an objection may be obviated. Another disadvantage is that 
should the demand for water increase beyond the capability of su ply, the 
only remedy is to sink others, and to utilize two or more in cosdblanbion: 
To render the nature and cost of tubular wells, which necessarily v: in 
character and size according to local circumstances, as intelligible as it is 
possible to make them to rural sanitary authorities; I may shortly state 
that, adopting for illustration the two characters of the tubular wells 
already mentioned (i.e., those that can be worked by ordinary lift and 
atmospheric pumps at a depth of less than 30 feet from the surface, and 
those that raise water from deep subterranean water-levels) the modus 
operandi and cost will be as follows :— 

In the first instance, taking, as examples, cases where the populations 
may severally be 400 and 1000, and where there exists a constant supply of 
water at 20 feet below the surface, recourse may be had to Norton’s 
“ Abyssinian” tube wells. The water is reached by driving tubes down 
through the ground to the water-level. The first tube is pointed and per- 
forated for a few inches with holes varying in size from 3 to + inch. 
Length after length of tubing is driven into the earth at the selected site, 
and each succ length is connected with the last by a screw joint. 
The perforations at the base are four times as much as is necessary to 
obtain the full flow of water from the tubes, and they are ~~ clear by an 
——— adopted by Messrs. Lé d and Sutcliff, of Bunhill Row, 
City, forcing out any sediment or matter that may obstruct a free 





influx of water. This is effected by suddenly liberating a colum 7 
after it has been raised to a sufficient height above rr iy hee level, bd 
number of tube wells required in a village of 400 would probably be two; 
and in one of a 1000 people, probably five. From figures kindly given to 
me by the patentees, it woul = see that the capital expended in provid- 
ing the wells and appliances will not exceed 2s. per head of the popula- 
tion. Of course, this only refers to the provision of the tubes, the pumps 
and the cost of fixing them. There are many instances of small villages 
and hamlets where one well and pump alone would suffice ; but there are 
others, besides those given as illustrations, where a number of these wells 
may be necessary, and which should be united by means of a cast-iron 
horizontal main or mains, with intervals between the vertical pipes. 
governed by the nature of the water-bearing seam out of which the water 
supply is obtained. The distance may be from 18 to 80 feet. The motive 
power to work the pumps may vary in kind; water power may be used 
when it is close at hand, or gas where it can be readily obtained. 

In the second instance (deep sources), the tube wells consist of iron 
piping fixed in bore-holes, which latter, in fact, form the well, with the 
piping to serve as the pump barrel and rising main, to raise the water into 
a service reservoir. These bore-holes will vary in depth according to local 
features; and in diameter from 5 to 15 inches, peda. 
of water to be raised. They form, as already intimated, a continuous tube 
from the surface of the bore-hole to the water-level below; and are made 
perfectly flush both inside and out, and must be watertight. They are 
sunk to a sufficient depth below the standing water-level so as to secure an 
effective discharge. The pump is fixed within the tubing, to which it acts 
as a cylinder, and it is connected with the engine on the surface, by rods 
properly guided within the tube. Special pains are taken so to construct 
and fix the pump, that it may be readily brought to the surface, repaired, 
and replaced. For the first 15 or 20 feet of the well, a shaft 5 or 6 feet in 
diameter is necessary, in which to fix the necessary gearing connecting 
the engine with the pump, and to place the air vessel, &c., regulating the 
lifted supply to the reservoir. It would appear from figures, supplied me 
by Messrs. Tilley, of Walbrook, for works which we have now in hand, 
that the ge pe outlay varies from £500 in a case where the lift is 100 feet, 
the supply 40 gallons per minute, the depth of the bore-hole 300 feet, and 
its size 7 inches, to £750 where the lift is upwards of 250 feet, the supply 
50 gallons per minute, the depth of the bore-hole more than 3800 feet, and its 
size 9 inches. 

Besides tubular wells sunk perpendicularly into subterranean water, 
supplies may not unfrequently be obtained by the use of syphons for draw- 
ing water out of water-yielding basins, to which there is no natural outlet, 
by deflected pipes laid over or through the rims of the basins. The extrac- 
tion of the required supply is effected by dipping the shorter leg of the 
syphon into the water bed forming a ready-made reservoir, and carrying 
the larger leg into the village requiring the supply, to act, with proper 
appliances, as a service main. Thisautomatic mode of raising and deliver- 
ing water has already been found available for towns as well as villages. 

In the cases of Abingdon and Warwick, a syphon arrangement has been 
found very beneficial. The firm to which I belong, when devising the 
water supply for the former town (under the immediate supervision of 
Mr. C. F. Gower), adopted this expedient for raising the necessary supply 
for a population of over 6000. We had intended to obtain it from a 
direct adit driven into the bed of coral rag, or calcareous grit, outcropping 
between Boars Hill and Abingdon; but we abandoned it in favour of 
a suggestion from Mr. J. Thornhill Harrison, of the Local Government 
Board, who, at an inquiry held by him, pointed out that the water bed 
which we were making preparations to tap might be considered as a 
natural reservoir, from which the required supply could be raised 
by means of a syphon passing over the bank impounding the water. 
This object was effected “4 means of a 9-inch pipe, capable of discharging 
830 gallons a minute, laid from a reservoir holding 125,000 gallons (which it 
was found necessary to make within the calcareous grit for storeage and 
ready discharge), the bottom of which was 40 feet higher than the highest 
partof Abingdon. The shorter leg of the syphon is about 9 feet in length, 
and reaches very nearly to the bottom of the reservoir. When the water, 
finding its way out of the calcareous grit into the reservoir, rises above the 
crown of the syphon (which it generally does during the night), the dis- 
charge is by gravitation independently of the berg but when it sinks 
below that level, then the syphon action is called into play. This arrange- 
ment has been in existence at Abingdon for four years, without any hitch 
or difficulty of any kind. 

At Warwick, Mr. Edward Pritchard, C.E., adopted a somewhat similar 
contrivance, whereby he effected a very great saving in the cost of the 
works. It has now been in operation for more than eight reat and is 
stated by Mr. Pritchard to work satisfactorily. Syphons, whilst working 
automatically, involve very little outlay in maintenance; and they would be 
adopted much more frequently than they are at present, if their special 
nature and advantages were more fully understood. They have been used 
with great advantage for the drainage of land and for the lowering of water 
standing in bogs. I may mention, as an illustration, that in Scotland the 
Ear! of Stair drained by this means a wet marsh near Culhorn House, which 
had rendered that residence unhealthy. The syphon-pipe (7 inches in dia- 
meter) was half a mile long, and it has drawn down the water 9 feet. 

There is yet another means of obtaining water for villages, which it 
would be wrong to exclude from the consideration of sanitary authorities, 
as in some instances, we know from experience already gained, that it can 
be resorted to with advantage. I refer to the use of waters from culti- 
vated surfaces, which the Rivers Pollution Commissioners have designated 
“suspicious” waters. To raise them above suspicion they should be 
collected and filtered through a bed of natural soil, extending to about 
one pole (of superficial area) per head of population. By this means the 
water would be made very superior to that consumed by the majority of 
householders in rural districts. The preparation of filter-beds of natural 
soil is simple enough. A plot of land, as porous and free in its subsoil as 
can be obtained, should selected and made suitable by — treat- 
ment, at such an elevation relatively to the land from which the water 
would be obtained, and to the village which it is intended to serve, as will 
receive the off-flow from the former on its surface, and allow it, after 
it has passed through the filter, to collect in a storeage reservoir, and 
thence reach the heme at serviceable height. The filter itself should 
be deeply underdrained, and the water filtered through it evenly distri- 
buted over its surface. No manure whatever should be applied to it. 

The water of underdrainage, when found to contain ingredients of an 
objectionable character, which the analyses of Professor Way have shown 
may be the case, can be rendered perfectly unobjectionable by a second 
filtration through a plot of prepared soil, rigidly preserved from the 
application of manure. F 

en we are taught by chemists to believe that the age re 
purifying powers of aérated soil will render innocuous the discha 
sewage of towns in which exists organic nitrogen in considerable amount, 
we must be satisfied that, by a second passage through natural soil, the 
water of underdrainage, already once filtered, may be freed from any 
putrescible ingredients it may have once contained. x 
This expedient is only suggested where a village being in the neighbour- 
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hood of an estate which the owner has underdrained, such owner will allow 
the water to be diverted from a natural stream, and filtered before it is 
ied for domestic use. 
will close this short paper by drawing the attention of sanita 
authorities in rural districts to the ‘‘ Reservoirs Act, 1877,” by whic 
powers are given to the owners of land to supply water “to any sanitary 
or other local authority” by contract, and to charge their estates with the 


outlay on works. 


THE RECENT SCARCITY OF WATER AT BRADFORD. 

This question was brought officially under the attention of the Bradford 
Corporation at their meeting last Tuesday. On the minutes of the Water 
Committee being submitted for approval, 

Mr. RoperTsHAw said he was sorry that he had no announcement of an 
encouraging nature to make, respecting the present position of the ~ <4 
level reservoirs. The elements, however, appeared to be favourably dis- 

; and he had hopes that the time was not far distant when he should 
able to give a better account. He had taken great interest in the 
subject; and could assure the Council that the town occupied a most 
humiliating position with regard to its water supply. In saying this 
much, and in speaking of the present condition of the reservoirs, he 
thought he might venture to proceed without creating any alarm outside 
fee Council Chamber. He remembered that, at the Suly meeting of the 
Corporation, he was taken somewhat to task for volunteering a gloomy 
account of the water supply (when answering a question); on the ground 
that some alarm might be created in the town. It had since, however, 
been proved that he was justified in the view he took at that time. He 
had endeavoured to lay the facts plainly before the public; and, with the 
assistance of the Press, the people had been educated in regard to the 
question. He resided in the high-level district himself, and could testify, 
notwithstanding the short supply and indifferent quality of the water, to 
the forbearance of the public ; and he was pleased beyond measure to think 
that few complaints had been made. The Committee commenced to limit 
the supply in May ; and in June it was seen that matters were going from 
bad to worse. Accordingly steps were taken to cope with the pr ri ys 
Engines were procured; and from the low-level reservoirs since July 
s of 50 million gallons of water had been pumped to the high-level 
district, where a serious crisis was imminent. The engines were still 
ping; and should the weather remain favourable, there were hopes 
the supply of water would be replenished. At the present moment there 
were stored 254 million gallons of water, which (as an intermittent supply) 
would meet the requirements of the town for 13 days. He had hopes, from 
the past and present experience of the Corporation, that pressing diffi- 
culties would be relieved, and that in the future a sufficient supply of water 
would be kepton hand. The Thornton Moor reservoir was ready for 
filling; and when full, in company with the other reservoirs, sufficient 
water would be stored to supply the town for 24 weeks. Personally, he 
considered the time had not arrived when the Water Committee should 
withhold its hands; but that another reservoir should be provided in the 
high-level district. It might be urged, he said, that there had recently 
been an extraordinary dearth in the district; but the fact was that since 
1875 there had been extraordinary periods of wet, and this was a conclusive 
reason why a larger supply of water should be stored in the high-level 
district. When the high-level reservoirs were erected, it was estimated 
that the daily consumption would not exceed 1 million gallons; but shortly 
afterwards it was found that the actual consumption was 14 millions, or 
104 million gallons per week. At the present time the consumption had 
increased to 20 million gallons per week. The consumption for trade pur- 
poses especially was still augmenting; and he hoped that such precautions 
would be taken as would save the town from again being placed in the 
same undignified position in regard to the water supply. 


THE FAILURE OF THE ELECTRIC LIGHTING ACT OF 1882. 

The following letter addressed to the Editor of The Times, and signed 
“E. G.,” appeared last Wednesday :— 

Sir,—It will be opportune, now that so many of the Provisional Orders 
have been revoked, to endeavour to ascertain ee 3 the legislation which 
was ostensibly designed to facilitate and regulate the supply of electricity 
has so completely failed in its purpose; and, with the knowledge now 

, to see whether the delay in the application of electricity to 
se-to-house lighting has been due to legislation or to causes attributable 
to the companies. 

The march of events in regard to every new matter of general and 
public importance has shown that hitherto any innovation has had, in its 
initial stages, to push its way as best it could; and it has only been 
gradually, as the demand has exceeded the means of supply, or the cape, 
sition of vested interests has proved too strong, that the Legislature has 
interfered to mediate between the by rng interests. But for electric 
lighting the extraordinary destiny has been reserved of being smothered 
by kindness in its infancy. So long as the industry was free and untram- 
melled, and until the demand for legislation in electrical matters arose, it 
prospered ; and, although the advance was not com ble with that made 
in America, yet (by working in harmony with local authorities) good and 
steady progress was being made in See vichting of the country, and 
there was every prospect of electricity as a lighting power being generall 
adopted in the course of a few years. But, as stated by Sir Frederick 
Bramwell at the meeting of the British Association, “ the lighting of large 
sections of a town from a central station has been stopped by the most 
unwise, because most unjust, conditions imposed by the General Electric 
Lighting Act, 1892.”’* {'do’ not mean that this effect was produced at 
onee. Perhaps it would have been better if it had been, for the evil of the 
repressive conditions in the Act would then have been better appreciated ; 
much money would have been saved; and the Act no doubt would have 

speedily amended, 
est and legitimate attempts, however, were made to work in accord- 
ance with its provisions. But, with the exception of a few notable and 
creditable instances, they have all practically failed; and it has now 
e evident to the companies who boldly and enthusiastically under- 
to develo Lo new industry, that there is but little to be done against 
severe odds. 

A consideration of the following points will, I think, make it manifest 
that if the object of the Legislature Mad been not to facilitate and encou- 
rage the development of a new industry, but to dishearten and throttle it 
4&8 an unwelcome intruder, this object could not have been better accom- 

than by the onerous conditions imposed upon the undertakers by 
Act, and by the spirit in which the Board of Trade have framed the 
Provisional Orders. 


There is one clause which in itself is quite sufficient to condemn the Act 
88 unjust and unbusinesslike—viz., the one by which local authorities can 
six months after the expiration of 21 years, or such shorter period 

88 may be specified in the Proyisional Order, require the contractors to 
bend over to them their business, upon terms of paying the then value of 
lands, buildings, works, material, and plant, “without any addition in 


* See ante, p. 458, 














respect of compul purchase, or of will, or of any profits which 
aay ee might oy tom or be made from the undertakings, or of any 
similar considerations.” 

The local authorities are not even deprived of this extraordinary privi- 
lege if at the end of 21 years they see no advantage in taking over the 
undertaking; but they have the opportunity to exercise this right to 
— the successful results of private enterprise after the expiration 
of every subsequent period of seven years.. This consequently makes it 
incumbent upon the contractors to earn sufficient profits during the limited 
term of their proprietorship to com for all the initial losses which 
are inseparable from a new enterprise—including the not inconsiderable 
cost of obtaining the Order; and to provide for the difference (a very 
uncertain factor) between the original cost of the properties and their fair 
market price at the time of purchase by the local authorities, ‘‘ due regard 
being paid to the state of repair thereof and the suitability of the same to 
the purposes of the undertaking.” The undertakers are allowed no option 
in the matter but to cover their expenses as quickly as theycan. They are 
thus precluded from taking a broad view of the business, by charging low 
rates in order to compete with the gas companies ; but are constrained to 
charge the maximum rates allowed by the Order, for if they failed to 
accomplish the return of their money (with interest) within the time 
stated, they must inevitably suffer enormous pecuniary loss, because, how- 
ever remunerative the concern may have become by the end of 21 years, 
they can be required to hand it over to the community on terms which can 
only be described as confiscatory, just as if they had been actuated in the 
work solely and simply by philanthropic motives. 

The Act assumes that 2 years are required to carry out the necessa 
works of development; so that, even if the extreme —e is specified, 
thereare only 19 years in which the undertakers have a chance of ——s 
themselves. But in some of the Provisional Orders which have n 
granted, and subsequently abandoned in spite of the large sums spent in 
obtaining them, the tenure of the undertakers is limited to 15 years. 
Could it reasonably be expected that any body of shareholders would 
assent to the sinking of their capital for the purpose of supplying the 
electric light under the Act when once the full purport of this section was 
recognized ? While there is no inducement for capitalists to invest money 
in such an enterprise at the outset, there is far less reason for expecting 
them to do so as the period of compulsory sale draws nearer; as the only 
security which the undertakers would be able to offer, should they require 
additional funds for the legitimate extension of a profitable business, would 
be a mortgage on the purchase money payable by the local authorities in 
the event of their taking over the undertaking. 

The Board of Trade seem to have recognized this, for the Provisional 
Orders provide that sufficient capital shall be set aside for the purposes of 
the undertaking before any work can be commenced ; and that one-half of 
such amount shall be deposited or secured to their satisfaction. These con- 
ditions are supplemented by several stringent regulations as to time, &c., 
the neglect of which may involve the revocation of the Order “on such 
terms as the Board of Trade may think just.” 

The Act was a panic Act, and was carried through by representations 
that the public would be left at the mercy of an enormous monopoly, 
similar to, if not greater than those po by the gas and water com- 
panies. It should be remembered, however, that these monopolies were 
only granted as inducements to capitalists to embark money in enter- 
prises to supply the public largely and cheaply with the commodities 
required. In the opinion of many, the same results would have been 
obtained, at greater advantages to the public, had free trade been allowed ; 
and all that electric lighting contractors ask is to work on the principle of 
free trade, subject to a maximum charge and to reasonable control by 
local authorities in consideration of the use of the streets and pavements 
And it should be remembered that the disturbance to the streets in the 
case of the supply of electric light and power is infinitely less than that 
rendered necessary by the supply of gas and water. 

This leads up to the argument which is sometimes advanced, that the 
section by which the proprietary rights of the initiating company are 
limited to a term of years has a precedent in the Tramways Act; and it is 
argued that because that Act has not frustrated the progress of tramway 
enterprise, the later Act is not likely to obstruct the advance of electric 
lighting. But in drawing this analogy, the fact is evidently lost sight of 
that the Tramways Act specially stipulates that local authorities shall not 
themselves work the tramways after they have acquired them, but shall 
intrust the administration of the same to contractors. This salutor 
provision is altogether omitted from the Electric Lighting Act; and it 
should further be remembered that the promoters of tramways are 
granted the right to use, free of rent, and to the exclusion of all tramway 
competitors, about 2 acres of public land for every mile of double tram- 
way. This is a concession which compensates for a great deal, and is 
worth paying for, seeing that it renders unnecessary the purchase of land, 
which in railway and other undertakings forms the main item of capital 
expenditure. But the Provisional ers under the Electric Lighting 
Act grant no such monopoly, and confer no rights except those of forming 
conduits under the pavements of the public streets. 

It will be seen, therefore, thatthe electric lighting companies have been 
treated with the most exceptional severity. They are too much at the 
mercy of both the Board of Trade and the local authorities; and many of 
the conditions imposed upon them are violations of those commercial and 
economical principles which lie at the root of all enterprise and p , 
For instance, although the contractors are bound to supply, within a given 
area, electricity to any inhabitant who may demand it, there is no pro- 
vision enabling them to acquire compulsorily the land which they require 
to carry out their en, ents. Although the Lands Clauses Acts are to 
a certain extent embodied in the Electric Lighting Act, the enactments 
with respect to the purchase and taking of lands otherwise than by agree- 
ment are carefully eliminated; and yet, without these rights, electric 
lighting companies (any more than railway companies) are unable to carry 
out their unde: ings. 

Many of the other clauses are either inoperative or mischievous. No 
one is likely to oe the Board of Trade is right in taking due pre- 
cautions for the public safety, similar (say) to the restrictions it imposes 
upon railway companies in to level crossings, to the speed of trains 
round curves, and the condition of the rolling stock and permanent way ; 
but to limit the electro-motive force or ssure of electricity, in well 
insulated and protected leads in or under the streets, to below what would, 
under any conditions, be unsafe, is as absurd as to limit the — of trains 
along a well-laid and protected line of railway to 15 miles an hour. Many 
of the other rules laid down by the Board of e are of such a character 
as to render house-to-house lighting on an extensive scale, economically, 
almost impossible. 

Nevertheless, there are companies who will be able, it is hoped, to per- 
severe in their earnest endeavours to supply the public with electricity, 
from central stations, at a reasonable price, in the hope that by demon- 
strating the enormous advan’ of the electric light over all other 
illuminants, public opinion ma aroused on the subject, and that the 
Act may be amended, and the of Trade convinced that the best wey 
to and te the supply of electricity is to allow the el 
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lighting companies to make a start, and to ascertain by practical experi- 
pa aes the needful conditions are for securing alike the welfare of the 
public and the interests of the undertakers. This is a question more for 
the public than for the companies; for the latter have, for some time to 
come, a very wide field in providing electric lighting plant for theatres, 
factories, ships, railway stations, and trains, and for those occupiers of 
dwelling-houses who are prepared to find their own motive power rather 
than be deprived of the advantages of the new light; while those who, 
appreciating the evidences of these isolated installations as to the purity, 
safety, and cleanliness of electricity, are waiting to be supplied with the 
electric light, but not the plant, will, I trust, find in this letter a sufficient 
reply to the very reasonable inquiry—‘‘ Why does not electric lighting go 
ahead ?” 


Sir T. H. Farrer, of the Board of Trade, has written to correct the 
statement, in the above letter, that ‘“‘ so long as the industry was free and 
untrammelled, it prospered.” He says: From this it may be inferred that 
the promoters of electric lighting previously to the legislation of 1882 
possessed facilities at Common Law which have been taken away from 
them by that legislation. This is not the case. The first principle of the 
Bill of 1882, as stated by myself on behalf of the Board of Trade to the 
Select Committee, was that no existing legal power of supplying elec- 
tricity should be taken away; and this yee was adopted by the 
Select Committee and by Parliament. The legislation of 1882 was ren- 
dered necessary by the rush and scramble of electric lighting companies 
to obtain new parliamentary powers for taking possession of the public 
streets—powers which, as the experience of gas and water has proved, end 
in monopoly. The essential feature in the Electric Lighting Act of 1882 
is the grant of powers to take possession of the streets, subject to certain 
conditions. ‘Into the merits of these conditions it is not for me to enter. 
I merely wish to deny the statement or inference that the companies 
were by the Act of 1882 deprived of legal powers which they possessed 
before the passing of that Act. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsureu, Saturday. 

Water questions are just now taking precedence of gas lighting. The 
atter having dealt with and overcome pretty generally the electrical disturb- 
ance, there is a pause, during which manufacturers should devise new effects 
and purposes which may give the coup de grace to a competition only 
likely to benefit stockjobbers. On dit, the electric lighting of the Forestry 
Exhibition by the Anglo-American Brush Company for two months is to 
cost £1000. ‘The motors, two Robey engines, giving 55-horse power, have 
received a gold medal; and the “ Otto” gas-engines, which “got no work to 
do,” but were generally admired, received a silver trophy. It is pretty 
certain that the £1000 will not pay the Electric Company. Every effort 
has been made, however, to score a success in the illumination, which has 
in some respects been more than sufficient; and, barring five fires, one 
extinction, and the question as to the result of the profit and loss account, 
may be considered successful. I understand that the estimate for eam | 
the whole place with gas was £500. It is difficult to see who has benefite 
by the arrangement. In these dull times it does not appear that they are 
to be made much brighter in the way of public lighting, the estimates 
pee submitted by the treasurers of corporations showing rather a down- 
ward tendency on this account. Edinburgh has extended its boundaries, 
and has increased in the estimates by over £8000. An unwise economy 
has been shown in curtailing the estimate for lighting, to a small extent 
certainly ; but the city has some credit in maintaining and improving the 
lighting of the streets. For the ensuing year the estimate is £18,790—last 
year it was £13,810; and the improvements and extensions have got to 
depend upon the difference between the former sum and the actual 
expenditure last year, which amounted to £13,430 for street lighting. 
There has been a very material increase, however, on this account within 
the past twelve or fourteen years. In 1871-72 the cost of public lighting in 
Edinburgh was £8408 ; in ten years it had increased by £5517. But it is 
proper to mention that in 1881-82, when the cost amounted to £13,925, 
there was a little item of £1265 included, which had been spent in experi- 
menting with the electric light. In Perth, for the lighting department the 
sum of £892 is allowed—being an increase of £62; which small sum is even 
apologized for as being caused by “ the increase in the price of lamps, and 
the increase in the price of gas.” In asking a credit of Eros for the current 
year, the Treasurer of Arbroath stated that they had found, since May, 
the expenditure for lighting had been very considerable, but it would 
now be “ kept within limits.” There is a limit to “limits,” which is not 
very generally considered by the economical northern burghs. At Mont- 
rose, this week, the Convener of the Lighting Committee informed the 
Town Council that the lamplighters had written him to the effect 
that it was “impossible for them to light the public lamps—408 
in number—in the time specified.” Even in Arbroath they were not 
so hard set, for they had five men for 304 lamps. ow, it is 
generally the case that the lamps should be lit within an hour 
after sunset ; and 50 or 60 lamps are as many as one man can over- 
take in that time. If the lighting is to be finished before total darkness 
ensues, it is absolutely necessary to have the number restricted, or a 
tart made in the “gloamin’;” and it is a questionable economy to begin 
lighting the lamps in broad daylight. In some places this is one way of 
accounting for the “ unaccounted-for gas.” To the credit of the Convener, 
be it said,he plainly told the Commissioners he considered it “ physically 
impossible” for the present staff to accomplish the work in the fixed time. 
Well, what has been done is this: The Committee met on Thursday, and 
resolved to give another man; but at the expense of the old lamplighters. 
The three men’s wages came to 64s. a week ; and, by a general reduction, 
the four will only amount to 70s. Convener Mather, incensed at this 
parsimonious treatment, announced his resignation of the Convenership ; 
and said he would cease his connection with the Board. 

The quality of Scotch gas is being well maintained in the warm, equable 
temperature which has prevailed this summer, albeit the photometrical 
tests of the same gas are curiously variable.. The Leith Company, how- 
ever, according to the tests of the City Anaieh supplied, on the 2nd ult., 

of 29°80 standard candles; and on the 8th ult. the Edinburgh gas was 

1:30 candles. The public gas lamps, 45 in number, which were recentl 

erected along the Esplanade at Tay Bridge, Dundee, are now being lighted. 
Besides being a much-needed improvement, the lamps, when lighted in the 
evenings, add materially to the attractiveness of the Esplanade, A corre- 
spondent, writing to a local paper from Newport, on the opposite shore, 
says: ‘‘ A new and pleasing feature in our evening outlook towards Dundee 
is provided by the long row of lamps erected on the Esplanade, shining 
brightly at se pap intervals for a length of fully a mile. The gas illu- 
minations lend a graceful appearance to the scene.” 

At the monthly meeting of the Perth Gas Commissioners held this week— 
Bailie Gow presiding—the Gas M: r (Mr. Whimster) reported that the 
quantity of gas on August was 2,824,500 cubic feet, or 190,900 feet 
more than the quantity made in the corresponding month last year. Since 





April 20 last 981 tons of coal had been carbonized, and 9,862,300 cubic feet 
of gas had been made. The illuminating power of the gas for the month 
was as follows :—maximum, 30 candles; minimum, 27°4 candles; aye 
28°8 candles. The oe inspector reported his tests as follows :— 
maximum, 28°57 candles; minimum, 24°86 candles ; average, 26°80 caudles 
Appeals have been lodged this week in the Bill Chamber of the Court of 
Session by a number of Corporations, including Edinburgh, Glasgow 
Dundee, Aberdeen, and Dunfermline, against the valuation of water-works: 
it being maintained that their undertakings are not liable to any valuation 
under the Acts, in respect that they derive no benefit from them. If this 
contention is maintained, corporations with gas undertakings will perha 
arrange to return all profits as a bonus to their consumers, and then go in 
for this exemption. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday, 

The Rothesay Town Councillors, who are likewise the Corporation Gag 
Commissioners, have of late been in a quandary in regard to the deficiencies 
in their burgh account. This account has been falling behind year 
year for the last ten or fifteen years; and, acting on the recommendation 
of Treasurer Walker, the Finance Committee at their last meeting resolyed 
to recommend that the Council should agree to place the surplus of the gas 
account to the credit of the burgh account proper. When the minntes 
came up for consideration at the monthly meeting of the Council held last 
Monday, a long discussion took place on the subject; and an amendment to 
the recommendation was formally proposed and seconded. The proposer 
Mr. Macbeth, objected to the recommendation because, by agreeing to an 
abstract resolution, they would be voting away a surplus without knowing 
whether or not they were to have one at the end of the year. Of course, 
they might hope for a profit, and reasonably expect it, but it was not a 
matter of certainty that they would have it; and if there was a loss, then 
they would require to consider the question—How were they to deal with 
that loss? In the course of his speech seconding the a of the 
minutes, Treasurer Walker said that it was more than probable that they 
would have a surplus, and that two years ago they had somethi 
like £1000 of surplus. Mr. Burness, who seconded the amendment, sai 
he considered that such a profit was far too much to have off the 
gas supply undertaking ; pas that they ought rather to have reduced 
the price to the consumers, as it was very unfair to them that such 
large profits should be made. Another speaker, ex-Provost Milloy, 
said he had always advocated that every Trust should stand by itself, and 
be able to maintain itself; and that no funds should be taken from one and 
applied to another. But at the same time, under the circumstances that 
had arisen, he thought they could not do otherwise than agree to the 
recommendation. He thought the consumers of gas had no reason to be 
dissatisfied, as they were in a better position now than they would be if 
the gas-works belonged to a private company. The gas was excellent in 
quality, and moderate in price. Other speakers followed ; and at the close 
of the discussion a division was taken, which showed eight votes for the 
recommendation of the Finance Committee and only three for the amend- 
ment. The Editor of one of the local papers waxes quite enthusiastic over 
the decision come to by the Town Council, and says that the resolution to 
include the gas account in the burgh account is one that wiil commend 
itself to all but factious people; but he surely errs when he says that the 
two accounts comprise what is known as the Common Good. Atthe same 
meeting it was stated by Bailie Brown, in moving the adoption of the Gas 
Committee’s minutgs, that the quantity of, gas consumed was still keeping 
ahead of what it was at the corresponding period of last year, and that the 
revenue would no doubt be proportionately increased. 

The Valuation Appeal Courts have been sitting this week ; and in several 
instances they have been dealing with matters possessing interest to the 
readers of the JournaL. One of the “events” was an appeal from the 
Paisley Water-Works Commissioners against part of their works at Calside 
being valued at £2758, which they held should be valued at nil; and the 
Commissioners also appealed against certain of their pipes being valued at 
£1851. The appeal was heard by a Court consisting of certain of the 
Magistrates and Town Councillors, all of whom are Water Commissioners, 
Such a Court seems, on the very face of it, to be somewhat of an anomaly. 
Mr. Francis Martin, one of the Town Clerks, stated the case for the Com- 
missioners. He held, from the circumstances under which water-works 
should be valued, that the works should be on the roll as valued at 
nothing; and in support of that position he quoted from the Act of Parlia- 
ment in connection with the water-works, and adduced the decisions given 
in several English cases which had been decided in conformity with 
the terms of his appeal. In dealing with the value of the works, 


“the Court should, he said, consider the lettable value. Supposing 


a tenant were put in occupation of the works, he must work them 
under the restrictions of the statute; and under the statute he was not 
entitled to make any profit. There could be nothing over at the close of 
the year, as the balance had to be carried to the credit of the next years 
account, and went to reduce the assessment for the year following. The 
question was—What would the works let at from year to = ? They could 
not let them; no tenant would take them. Therefore, he maintained, the 
valuation should be nil. This being the case, the Court should have no 
difficulty in coming to a conclusion. But still he would like to know the 
principle upon which the Assessor had based his valuation, as they were 
in the meantime in the dark regarding it. The Assessor said he under- 
stood that the appeal was simply to be on the point of liability. His 
general principle was to take the revenue, and deduct therefrom 
expenses. To which Mr. Martin replied that there was no free revenue. 
In the course of some further parleying, the Assessor said he did not know 
how far it was competent for the Court to sit on the case in question; but 
he admitted to the Clerk that he had a difficulty in pointing out any other 
course. Treasurer Cochrane also admitted that it was a strange position 
for the Commissioners to be in, for although they did not sit as Gas 
Commissioners they were the same individuals. The Assessor then made 
a statement as to recent practice in Scotland, and replied in reference to 
the cases adduced by Mr. Martin. He also quoted the case of Castle 
Douglas (1881), and that of Dalbeattie (1882) ; and Mr. Martin quoted one 
decided last year in favour of the principle of the appeal as made by him. 
The Court retired to consider the case; and on returning, Bailie Mackenzie, 
the Senior Magistrate, stated that their decision was to sustain the appeal, 
as the most recent case decided had been in favour of the principle of the 
appeal. ae | dissatisfied with the decision, the Assessor said he would 
have to a) to a higher Court. 

At the Valuation Appeal Court for the Lower Ward of Renfrewshire, 
held yesterday, the Greenock Water Trustees had an appeal against the 
valuation arrived at by the Assessor. The Town Clerk urged on behalf 0! 
the Trustees that the water-works should be entered as nil, as they were 
of no lettable value. He used somewhat similar arguments to those 
employed by the Paisley Town Clerk; but the Court sustained the valua 
tion, and granted a case for the Superior Court. 

The Paisley Water Commissioners also had a case in the Ayrshire 
Valuation Appeal Court against the valuation on such of their works as 
are in the Parish of Beith; but the valuation was sustained. A somewhat 
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similar case came before the Roxburghshire Court from the Magistrates of | R. M. Tweedy) referred to the matter, and stated that the telescoping of 
Hawick; and the same decision was given. The Kilmarnock Water | the holder in question was completed. The testing of the soundness of the 
Company, in the Kilmarnock Burgh Court, asked a reduction of the _ work was being proceeded with ; and it was expected shortly to be in use 
rs valuation of their works from £608 to £563. In this case the | for the supply of gas to the town. 

Court consisted of the Provost, Magistrates, and other members of the Maipstone Water Suppiy.—Last Wednesday, Mr. J. T. Harrison, one 
Town Council, by whom the Assessor’s valuation was sustained. of the Inspectors of the Local Government Board, held an inquiry into an 

There has been a gradual hardening of the Glasgow pig iron market —— by the Local Board for power to borrow £4250 for the purchase 
this week; and a large amount of business has been done daily. The.| of land for the purpose of protecting the water supply of the town. The 
public continue to hold quite aloof from the market, so that it is almost | only opposition came from the Ratepayers’ Association, who contended 
entirely in the hands of the trade. Much of the buying has been to cover | that the purchase of the land was not necessary ; and that had it been built 
oversales, induced, no doubt, by the improved demand for several special | upon as was originally suggested, no danger would accrue to the water 
prands. Apart from this, however, the state of trade is practically | supply. It was complained! that the amount which had been given for the 
anchanged. The German requirements have been on a larger scale; and | land—over £800 per acre—was exorbitant. The Inspector, in the result, 
the superior brands are therefore more inquired for. Several of them | intimated that most probably the application would be granted; but that 
have consequently been advanced in price this week from 1s, to 2s. per | market-garden purposes, to which the land was now put, were calculated 
jon. Business was done in warrants yesterday afternoon at 41s. 74d. | to lead to the pollution of the water. The Local Government Board would 


cash, and 41s. 9d. one month. therefore look to the Local Board to use the land as a recreation ground 
No improvement falls to be reported in the coal trade; the inquiries | for the benefit of the public. 

being comparatively few in number, while the quantities wanted are not CoLLAPSE OF A GASHOLDER TANK aT Linco~n.—The tank being con- 

e. For the better qualities of dross there is a moderate demand, and | structed at the Bracebridge works of the Lincoln Gaslight and Coke Com- 
there is a slight change for the better in household coals. pany for the reception of a large new gasholder, collapsed last Saturda: 

SEE | week. The tank was approaching completion; the whole of the ea 

CURRENT SALES OF GAS PRODUCTS. having been excavated to the requisite depth of about 30 feet, and the 

LiveRpPooL, Sept. 13. massive brick wall having been built. It is surmised that the dry well 

Sulphate of Ammonia.—The market is pursuing its downward course, | proved to be the weak part of the structure ; the pressure of the surround- 


although it is difficult to assign any satisfactory cause for it, unless it be | ing earth causing the brickwork to give way at this particular place. A 
in sympathy with the stagnation of trade in general. The total quantity | crack was observed on Saturday morning, and some time afterwards a 
of available supplies is by no means large; while the demand has been | large portion fell in, followed, of course, by many tons of earth. Later on 
tolerably fair for the time of the year. Business has been reported as low | other fragments yielded to the pressure, until the tank, for about half its 
as £15 5s. f.0.b. Hull for prompt delivery; and quotations for future delivery | circumference, had been entirely demolished. The boundary wall of the 
are even below this value. Nitrate market very sick. Company’s premises adjoins Newark Road; and here the footpath has 
been damaged. The part which first collapsed was near to the point where 

a slip occurred in an earlier stage of the work. 
WavERLEY AssocraTION oF Gas Manacers.—The forty-seventh half- 





Tae West KENT per Cogan ape THE ERITH ye se 
Friday the Secretary of the West Kent Gas Company (Mr. R. P. Keys) ¥ \ S& 
Godved official intimation that the Local Board will not proceed further | Yearly meeting of this Association was held at Portobello last Thursday 
with the Special Case applied for, in consequence of the adverse decision | —Mr. Walter Hogg (Melrose), the President of the Association, in the chair. 


: inst th t the Dartford Petty Sessi the 16th ult. | Mr. George Taylor, of Jedburgh, the Secretary and Treasurer, read the 
Se ee eee eee ee eee _ minutes of the last meeting and the financial statement ; the latter 


ante, p. 380). - . Br : : 
Samal 1n Price.—The Cleethorpes Local Board of Health have | Showing the funds to be in a good condition. The President, in a short 
reduced the price of gas 5d. per 1000 feet.——The Directors of the Belper address, mentioned his experience for two years of the benefits of Young's 
Gas and Coke Company have announced a reduction in price of 6d. per patent washer—more especially for small works ; and this led to a spirited 
1000 feet; the new tariff to come into operation on the Ist of October, | discussion on the best modes of paritying gas. The members were then 
from which date the price will be 3s. 3d. This makes the third reduction | conducted by Mr. Waterston, the Manager of the Portobello Gas Company, 
within three years.——At Neath the price of gas (from January next) is to | through the works, where they saw a Young’s washer in full operation ; 
be reduced Od. r 1000 cubic feet ; making it 4s. also a model of the washer, showing the action of it. Afterseeing through 
Biscnor’s Water Purirication Patent.—Notice was given in last | the works, and inspecting some gas fires and cookers of the latest pattern, 
Tuesday’s Official Journal of the Patent Office that prolongation of letters and congratulating Mr. Waterston on the great improvement and efficient 
patent a, been granted to Gustav Bischof, of Oxford Street, London, for | State of the works, the members dined together at the Royal Hotel. The 
an invention of “ Improvements in the means employed for the purification | next meeting of the Association is to be held at Melrose. 
of water,” for the term of seven years from and after the expiration of the PRESENTATION TO Mr. S. Barratt, oF MaNncHESTER.—On Thursday last 
term granted in the original letters patent of Sept. 19, 1870, to Gustav | a meeting of the workmen employed at the Gaythorn station of the Man- 
Bischof, jun., of Bonn, Prussia. chester Corporation Gas-Works was held, in the storeroom, to take leave 
Tue Water SuppLy or Drocuepa.—At the half-yearly meeting of share- | of Mr. S. Barratt, who has been Manager for many years, and is now 
holders in the Drogheda Water-Works Company on Monday last week, | transferred by the Gas Committee to the larger works at Rochdale Road. 
during the discussion on the report, a wish was expressed by some of the | During the period of Mr. Barratt’s management, the efficiency and skill 
Directors that the works should be sold. The Chairman offered to finda | with which the works have been managed has been due in a very large 
purchaser at £5 per share—the sum for which the works had been offered | measure to the genial kindliness he has displayed towards his subordinates ; 
to the Corporation ; but no action was decided upon. Thecapital account | and it was felt that some token of their esteem and regard, and earnest 
of the Company is £20,000; and the cost of the works up-to Aug. 1 was | wishes for his future prosperity, should be presented to him. Mr. John 
£25,837 14s. 5d. The past year's income was £1246 4s. 4d.; and the | Merrill, the Deputy Manager, and Mr. E. Williams, the Chemist, on behalf 
expenses £564 6s. 1d.—leaving a balance to credit of £681 18s. 3d. The | of the men, presented him with a handsome black-marble timepiece, 
dividend declared at the meeting was 3 per cent. per annum. inscribed as follows :—“ Manchester Corporation Gas-Works, Gaythorn 
Tue Fatmoutn Gas CoMPANY AND THEIR NEw Ho.tpEer.—The Falmouth | Station. Presented to Samuel Barratt, Esq., by the workmen, as a token 
Gas, Coal, and Coke Company, Limited, have had an action brought | of regard and esteem, upon his promotion to the Rochdale Road Station.” 
against them by the proprietors.of the Falmouth Subscription Rooms, and | There was also an illuminated address with the names of the men appended. 
an interlocutory injunction was applied for to prevent the erection of their | Mr. Barratt, in receiving the gifts, said he was heartily obliged to them for 
new gasholder to a greater height than the old one, on the plea that it | their kind demonstrations of regard. He was very sorry to leave them, 
would be detrimental to the light in some of the club rooms; but on the as he had always experienced great pleasure and comfort in his labours 
case coming before the Court, the injunction was refused, and all matters | amongst them. The Gas Committee, however, thought fit to remove him 
in dispute were directed to stand over until the hearing of the action. At | to more responsible duties; and he had, of course, to obey. He would 
the annual meeting of the Company last Friday week, the Chairman (Mr. | always look upon their present with pride and satisfaction. 


GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 

— , Can be made on their 

= S Patent principle, to 

pass Gas without the 

slightest oscillation or 

variation in pressure. 

No other Maker can do 
this. 
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21,000,000 cubic feet per the largest Makers in the 
World of 

hour, which are giving un- 
qualified satisfaction in EXHAUSTERS & ENGINES 
work, and can be referred GAS VALVES, 
SS 
& VACUUM GOVERNORS, 

In use in all the =) eatex StReEY wo aca saan Rone dane scoenibele: REGULATORS, PUMPS, 
Largest and most Modern - ———— _— — &c., &. 
Gas-Works in the World, ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 


and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 


Performed, and economy of fuel. 
Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 


discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
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OXIDE OF, IRON. r 
HE Gas Purification and Chemical 
Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 
Address 161 to 168, Palmerston Buildings, Old Broad, 


Street, Lonpon, E.C, 
: ‘ Joun Wm. O’NEmu1, 
Managing Director. 


ANDREW STEPHENSON begs to call 
attention to the above t, and request 
that all icati intended for him be addressed 
to the Head Office. _ 


ANTED, by the Pupil of an eminent 
Gas Engineer, a situation as ASSISTANT or 
HEAD DRAUGHTSMAN in a large Works with 
Modern Apparatus. Age 25. 
Address W. S. W., care of John Waddington, 35, 
King William Street, London Bridge, Lonpon. 


WANTED, by the Advertiser, a situa- 
tion as WORKING MANAGER of a small 
Country Gas-Works, or as a SMITH, SERVICE- 
LAYER, and GAS-FITTER. Ten years’ experience. 
Good testimonials from last employers. 

Address No. 1087, care of Mr. King, 11, Bolt Court, 
Fizer Srreet, E.C. 

















WaANten, by the Advertiser (aged 22), 
a situation as ASSISTANT FITTER. Used to 
Meter and Stove Fixing, Service Laying, &c. Can read 
Indices. Six years in last situation. 
Address A. B., 12, Castle Terrace, Castle Road, 
HAstINGs. 


GQ ITUATION Wanted by a competent 
Man, as GAS-FITTER. Understands Main and 
Service Laying, Inspecting Meters, and Lacquering. 
Excellent testimonials, 

Address G, Everitt, 41, Cornwall Road, Brixton Hill, 
Leonpon. 


OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 
C OMPANIES and Corporations who have 
been disappointed in getting their Retorts Set 

should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 

Address: CrowTHer Bros., Contractors, 18, Elphecke 
Street, Scott Street, Canning Town, Lonvon, E., and 
Mill Street, Sidmouth, Devon. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared- 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLeet Srreet, E.C. : 
WANTED, a General Gas- Works Fitter, 

to execute all Fitting and Forge Work on the 
Works, and Mains, Services, Meters, &c.,in town. Hours 
from 9 o’clock. Wages from 26s. to 80s a week, accord- 
ing to abilities. 

Apply, by letter, to No. 1089, care of Mr. King, 11, Bolt 
Court, Fierer Street, E.C. 

ANTED, Stokers for a small Gas- 

Works. Used to Engine and Exhauster. Good 

references required. Wages . weekly. Winter, 
8 hour shift ; summer, 12 hours; and stop Sundays. 

Apply, by letter, to No. 1091, care of Mr. King, 11, Bolt 
Court, FLeet Srreet, E.C. 

HINCKLEY LOCAL BOARD. 
Gas DEPARTMENT.) 


( 
THE Board invite applications for the 
appointment of MANAGER of their Gas-Works. 
a make 20 millions. Good house, fire, and gas 
ree. 

Applications, stating age, salary required, and testi- 
monials of recent date, endorsed “ Manager,” to be sent 
to T. Aucott, Esq., Chairman of Gas Committee, not 
later than Sept. 20, 1884. 

H. 8. Prxe, Manager. 


_Gas-Works, Hinckley, Sept. 18,1884. 
TO SMALL GAS COMPANIES AND OTHERS. 
WANTED, to Lease, a small Gas-Works 


for aterm. A large rental paid for one within 

60 miles of London. 

Address No. 1090, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


WANTED, to purchase, a Second-hand 
\ _ Cast-Iron GASHOLDER TANK, in good condi- 
tion ; size about 25 to 80 feet diameter, and 10 feet deep. 
Apply to L. H., care of Messrs. Bennett Bros., 
Great Tower Street, Lonpon. 


HASLINGDEN UNION GAS COMPANY. 

HE Directors of this Company are pre- 

ared to receive TENDERS for the TAR and 

AMMONIACAL LIQUOR to be produced at their 

Works during the next twelve months, commencing 
from the Ist of November next.- 

The Works adjoin, and have a Siding on the Lanca- 
shire and Yorkshire Railway. There is storeage for 
from 40 to 50 tons of tar and liquor. Coal and cannel 
carbonized about 4000 tons per annum. Tar made 
about 260 tons, liquor about 450 tons. 

Tenders to be sent in to us on or before the 29th inst. 

Woopcock anv Son, Secretaries. 

West View, Haslingden, near Manchester, 

Sept. 11, 1884. ‘ 


























COMMERCIAL GAS COMPANY. 


N OTICE is hereby given that an 
ORDINARY MEETING of the Commercial Gas 
Company will be holden at the’}Cannon Street Hotel, in 
the City of London, on Friday, the 8rd of October, 1884, 
at Twelve o’clock at Noon. 
To receive the Report of the Directors. 
To declare a Dividend. 
And for other business, 

The Books will be closed for the transfer of Stock 
from the 19th of September inst. to the 8rd of October 
next, both days inclusive. 

By order of the Board, 
H. D. Extis, Secretary. 

Offices: Stepney, Sept. 12, 1884. 


EAST LONDON WATER-WORKS COMPANY. 


N OTICE is hereby given that the 
HALF - YEARLY ASSEMBLY of Proprietors 
will be held at the Company’s Office, 16, St. Helen’s 
Place, E.C., on Thursday, the 2nd of October, 1884, at 
Twelve o’clock at Noon precisely, pursuant to Act of 
Parliament. 





Isaac A. CRooOKENDEN, Secretary. 
Office: 16, St. Helen’s Place, E.C., Sept. 15, 1884. 


BRITISH GASLIGHT COMPANY, LIMITED. 


N OTICE is hereby given that the 

HALF-YEARLY GENERAL MEETING of 
the Proprietors of this Company will be held at this 
Office on Wednesday, the 24th inst., at Half-past Twelve 
o'clock precisely, to transact the usual business; to 
declare the Dividend for the Half Year ended the 
30th of June last; and to elect two Directors and one 
Auditor in the place of those who go out by rotation, 
but who are eligible to be re-elected. 

Notice is hereby also given that the Transfer Books 
of the Company will be closed on the 11th and re-opened 
on the 25th inst, 

By order of the Court of Directors, 
Freperic Lane Linorna, Secretary. 

Chief Office: No. 11, George Yard, Lombard Street, 

London, E.C., Sept. 8, 1884. 








RIO DE JANEIRO GAS COMPANY, LIMITED, 


THE Shareholders are hereby informed 
that the TRANSFER BOOKS will be CLOSED 
from the 15th to the 27th inst., both days inclusive. 
By order of the Board, 
Tuomas Dawson, Secretary. 
No. 1, Gresham House, Old Broad Street, 
London, E.C., Sept. 12, 1884. 


TO TAR DISTILUERS. 


HE Directors of the Gloucester Gaslight 
Company are | aeeee to receive TENDERS for 
the surplus TAR made at their Works, for One, Two, or 
Three years, from the Ist of October next. 
The tar will be delivered into boats or barges at their 
Wharf on the Gloucester and Berkeley Canal. 
Offers to be per ton of 200 gallons. 
Payments—cash monthly. 
Further particulars may be obtained on app 
Mr. R. Morland, the Company’s Engineer. 
Sealed tenders, endorsed “Tender for Tar,” to be 
addressed to the Chairman of the Company, Gas 
Offices, The Quay, Gloucester, on or before the 29th of 
September next. 
The Directors do not bind themselves to accept the 
highest or any tender. 
Wituiam E. Vinson, Secretary. 


HALIFAX CORPORATION GAS-WORKS. 
TO OXIDE MANUFACTURERS, MERCHANTS, 
A ERS 


ND OTH . 
HE Gas-Works Committee of the 
Halifax Corporation are prepared to receive 
TENDERS for the supply of the whole of the OXIDE 
required at the above Works for a period of Three 
years, commencing the Ist of October next. 
Particulars and forms of tender may be obtained on 
application to Mr. William Carr, Gas-Works Manager. 
arties tendering will be required to furnish samples 
of the Oxide proposed to be supplied. 
Tenders, endorsed “ Tender for Oxide,” must be sent 
to the undersigned on or before the 25th of September, 
4, 





Heat. to 








By order, 
KEIGHLEY Warton, Town Clerk. 
Aug. 29, 1884. 


TO GAS ENGINEERS, CONTRACTORS, AND 
. OTHERS. A 
T HE Milton Improvement Commis- 


sioners are desirous of receiving TENDERS for 
the undermentioned works—viz., to TAKE DOWN a 
BENCH containing FIVE RETORTS, and to ERECT 
a NEW BENCH to contain SEVEN RETORTS. To 
find all necessary Ironwork, &c. 

Plans and specifications of the work to be performed 
can be seen on application to Mr. T. Pike, at the Gas- 
Works, Milton, on and after Monday, Sept. 15 inst. 

Sealed tenders, endorsed “ Tender for Retorts,” can 
be sent or delivered to me on or before Monday, the 
29th day of September inst. 

The C. mmissioners do not bind themselves to accept 
the lowest or any tender. 

By order, 





. Param, Clerk. 
Milton-next-Sittingbourne, Sept. 11, 1884. 


TO TAR AND AMMONIA DISTILLERS, &c. 


HE Gas Committee of the Huddersfield 

Corporation are ~ 6d to receive TENDERS 

for the TAR and AMMONIACAL LIQUOR made at their 

Works, for One, Two, or Three years, from the Ist day 

of January, 1885, or such other term as may be agreed 
upon. 

Particulars, respecting quantity, &c., may be had on 
application to the Engineer, at the Gas-Works, Hud- 
dersfield. 

Tenders, addressed to me, to be delivered, or sent so 
as to be received at the Gas-Works, not later than 
Monday, the 6th day of October next, endorsed“ Tender 
for Tar and Ammoniacal Liquor.” 

By order of the Committee, 
Joun Burcess, Engineer. 

Gas Office, Leeds Road, Huddersfield, 

Sept. 10, 1884, 








INTERNATIONAL INVENTIONS EXHIBITION, 
LONDON, 1885. : 





Division I.—_INVENTIONS. 
Patron: 
HER MaAJsEsty THE QUEEN. 
President: 
H.R.H. THE Prince or Wares KG, 


Division II.—MUSIC, 


Applications to exhibit must be made on ppi 
forms, which will be supplied on application “to — 
Secretary, International Inventions Exhibition, South 
Kensington, 8.W. These must be filled up and returned 
on or before the Ist of November, 1884. 





TO BUILDERS AND CONTRACTORS. 
THE Directors of the Sheffield Uniteg 

Gaslight Company are prepared to receive 
TENDERS for the erection at their Effingham Street 
Station of a RETORT HOUSE, about 260 feet by 75 feet, 
The tenders to include the whole of the Concrete, Brick 
Stonework, and Slating; but not the Ironwork, which 
will form a separate contract. 

Plans and specifications may be seen on application 
to the Company’s Engineer, Mr. J. T. Key. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Tenders, marked ‘‘ Tender for Retort House (Brick- 
work),” must be delivered to the undersigned not later 
than Tuesday, the 23rd inst. 

Hansury Tuomas, Manager, 

Gas Offices, Commercial Street, Sheffield, 

Sept. 8, 1884.. 


TO ENGINEERS AND IRONFOUNDERS. 
THE Directors of the Sheffield United 

Gaslight Company are prepared to receive 
TENDERS for the supply and fixing complete of the 
Cast and Wrought TRONWORK in connection with a 
RETORT HOUSE, 260 feet by 75 feet, about to be 
erected at their Effingham Street Station, The material 
required will include Cast-Iron Columns, Ornamental 
Cast-Iron Girders, English rolled Wrought-Iron Girders 
for floor, Composite Cast and Wrought Iron Roofing, &e, 

Plans and specifications may be seen on application 
to the Company’s Engineer, Mr. J. T. Key. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Tenders, marked * Tender for Retort House (Iron- 
work),” must be delivered to the undersigned not later 
than Tuesday, the 23rd inst. 

Hanpury Tuomas, Manager. 

Gas Offices, Commercial Street, Sheffield, 

Sept. 8, 1884 


WALLASEY LOCAL BOARD GAS.WORKS. 


TO TAR DISTILLERS AND OTHERS. 


HE Wallasey Local Board are prepared 
to receive TENDERS for the purchase of the 
AMMONIACAL LIQUOR (about 1000 tons per annum), 
and also of the surplus GAS TAR (about 700 tons per 
annum), produced from time to time at their Gas- 
Works, Great Float, near Birkenhead, during a period 
of One, Two, or Three years, from the 30th of Septem- 
ber inst. 

Any further information may be obtained on applica- 
tion to Mr. H. Ashton Hill, Gas and Water Manager to 
the Board. 

Sealed tenders, endorsed “ Tar, &c.,” and addressed to 
the Chairman of the Gas and Water Committee, to be 
left at my Office, as below, not later than Five o'clock 
in the afternoon of Wednesday, the 24th inst. 

The Board do not bind themselves to accept the 
highest or any tender. 

By order, 
T. SomERVILLE Jones, Clerk to the Board, 

Public Offices, Egremont, Cheshire, Sept. 5, 1881. 





TAR AND AMMONIACAL LIQUOR. | 
SPHE Directors of the Dundalk Gaslight 
Company, Limited, invite TENDERS for their 
surplus TAR and their AMMONIACAL LIQUOR for 
One year, from the 1st of October, 1881. 

Coal carbonized yearly, 2000 tons. 

Contractors to take delivery, in their own casks, from 
the Works monthly. 

Payment, cash on delivery. 

Tenéers for Tar, at per 100 gallons, and for Liquor at 
per c4sk gf 40 gallons, at 6° Twaddel, will be recetved 
up to Friday, the 26th of September, 1834. 

The Directors will not be bound to accept ths 
highest or any tender. 

By order, ‘s 
Josep A, CouLTER, Secretary. 





J GAS TAR. 
tHE Directors of the Eastbourne Gas 
Company ee prepared to receive TENDERS for 
the TAR made ai their Works for One year, from the 
Ist of November next. ; 
The quantity made last year was about 120,000 


ons. 

The tar to be taken from the Works in tanks, to be 
provided by the contractor, and at his own risk. 

Tenders, to be endorsed “ Tender for Tar,” to besent 
to the undersigned (at whose Office a copy of the con- 
tract to be entered into may be seen), on or before the 
2nd or of October next. 

The tors do not bind themselves to accept the 
highest or any tender. 

By order, 
J. H. Campton ‘Couss, Secretary, 

Eastbourne, Sept. 11, 1884. 


N.B.—There is a siding from the Railway Station to 
the Company’s Works. 





SEVENTH EDITION, ENLARGED. 


HE GAS CONSUMERS’ MANUAL. 

By R. A. Metsom, Contents: The Gas-Meter 

and its Management fully explained ; How to Prevent 

Freezing of Wet Meters; Hints on Burners, Gas-Fit 

tings, Regulators, &c.; Gas asa Domestic Agent, &c., ko. 
Price (for single copy), 2d., by post 24d. 


Watter Krx¢, 11, Bolt Court, Fleet Street, Lonpon, E.C. 
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TO wy CHEMISTS, TAR 


JOHN HALL AND CO., STOURBRIDGE, | rps cas ‘committee of the Smethwick 


Manufacturers of FIRE-BRICKS LUMPS, TILES, Ring og ie yy yet yy sy) 


orks, Rabone Lane, Smethwick, for a period of One, 
Two, or Three years, commencing on the Ist of October 
next, 

Tenders, endorsed “Tender for Tar,” addressed to 
the Chairman of the Gas Committee, to be delivered at 
the Gas tyre Public Buildings, Smethwick (where 

tract can be obtained), not later than 
the 23rd of A inst. 














By order, 
.d. 8 , Se ° 
AND EVERY DESCRIPTION OF FIRE-CLAY GOODS. Gas Offices, Public Buildings, Smethwick, 
RETORTS CAREFULLY PACKED FOR SHIPMENT. Sept. 2, 1884. 
STOCK OF DIFFERENT SHAPES ON HAND. TO CHEMICAL MANUFACTURERS. 





THE Birkenhead Corporation are pre- 


pared to receive OFFERS for the purchase and 


somone: of about 850 tons of SPENT OXIDE of IRON 
now =~ oes at the Gas- Works. 

mples will be forwarded to intending purchasers, 
. —— ication being made to Mr. Paterson, Gas Engi- 


GIVING UNIVERSAL SATISFACTION. neer, Gas-Works. 
The Corporation also invite TENDERS for the im- 


mediate supply and delivery into their Gas-Works of 


50 tons of the BEST IRISH OXIDE OF IRON, The 
. . ) quality of such material shall, in all respects, be satis- 


factory to the Engineer. 


BUILDERS & CONTRACTORS, LOWER SYDENHAM, LONDON, S8.E., | otsuttt tested 4 endoree “Tender tor Spent 


sent in to me at or before Five o’clock in the Afternoon 


MAIN LAYING, = sw nnaxcuzs, a 
BUl LD INGS, & TANKS. a ws order, 


References, Particulars, and Estimates for the Erection and Completion of.the above work on application. | — yfunicipal Offices, Birkembend, ew yo = 


(. WALLER & C0.'S p&%, GAS EXHAUSTER. 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already in use and on order for 40 different Works, equal to 1,760,000 
Cubic Feet per Hour. 


“SPECIAL ADVANTAGES. 
1, It will deliver fully one-third more per revolution than the Beale Exhauster. 
2. It has not any Segments or Rings to cause friction. 
8. The Cylinder being a circle, and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 
4. No heavy Fly-wheel needed, and one-third less power required for same work. 
5. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 


OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHCNIX” WASHER-SGRUBBER. 


BOX AND WALLER’S PATENT. 


Wetted surface consists of Tubes open at ends 
and side, combined with Dises. The Gas passes 
through and over these Tubes into the hollow 
shaft, and thence outwards alternately the whole 
length of the Washer. 















































SPECIAL ADVANTAGES: 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
. §TOPPED WITH TAR. 


SMALL POWER TO WORK IT. 


ALL THE INTERIOR CAN BE REMOVED 
WITHOUT DISTURBING THE CASING. 


ECONOMY IN COST. DURABILITY. 
SMALL SPACE. BEST RESULTS. 


PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 








Phenix Engineering Works, 24, Holland Street, Southwark, London, §.E, 
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OOD’S COMPOS. Red, Green, Brown, 
YELLOW, or BLACK. Samples free. For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 


Gas-Meters, Waggons, Machinery, &c. They hide Tar | 


and VarnisH thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
20s. to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes:—“ Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c. ; aA I estimate them very highly asa great 
labour-saving agent. Another valuable item is that 
you do not represent them beyond their capacity.” 
E. Woop, Talbot Works, Hatcham Road, Lonpon. 











TO INVENTORS AND PATENTEES. 
R. W. H. BENNETT having had 


considerable experience in matters connected 
with Gas, Water, and Sanitary Improvement, begs to say 
that he continues to assist Inventors in the perfection of 
their designs, and to obtain for them P. SIONAL 
PROTECTION, whereby their Invention may be se- 
cured for Twelve months; or LETTERS PATENT, 
which are granted for Fourteen Years. 
Patents leted, or pr ded with at any stage, 
thereby rendering it unnecessary for persons resident 
in the country to visit London. 


Patents procured for Foreign Countries. 


Information as to cost, &c., supplied gratuitously upon 
application to the Advertiser, 22, Great George Street, 
Waesrminersn. 





RUSTLESS IRON AND STEEL. 


B* a Newly-Patented Furnace com- 

bining all the good points of both the Barff 
and Bower patents, wrought tube and fittings, 
cast-iron gas and water meter cases, valves and 
casks, gas-stove castings, and gas, water, and 
sanitary work generally, may be rendered rustless, 
at considerably less cost than galvanizing, and 
far more durable. 

For particulars apply to Gro. Bower, St. Neots, 
Hunts. 


D. HULETT & CO., 
55 & 56, High Holborn, London. 


Manufacturers of every description of 


GAS-FiITTineGs. 
CHANDELIERS, HALL LAMPS, BRACKETS, 


GAS GLOBES, éc.; 


STREET LAMPS & POSTS; 
IRON TUBES AND FITTINGS; 
PRESSURE GAUGES; 

GAS COOKING AND HEATING STOVES. 











PRICE LISTS ON APPLICATION. 


JAMES MILNE « SON, 
GAS ENGINEERS, 


| Gas-Meter, Gas Apparatus, and Gas-Fittings corre 
EDINBURGH. 


‘London House: MILNE, SONS, & MACFIE, 


2, KING EDWARD STREET, NEWGATE STREET, E.C. 





STATION METERS, GOVERNORS, CONSUMERS’ METERS, GAS LUSTREs, 
CHANDELIERS, BRACKETS, 


And every description of Gas-Fittings and Gas Apparatus. 


KIRKHAM, HERSEY, & CLARK, 
Gas, Water, and Sanitary Engineers, 


CONTRACTORS FOR SUPPLYING ALL KINDS OF 


APPARATUS OF THE LATEST IMPROVEMENTS 


USED IN GAS MANUFACTURE. 








Estimates supplied for the Erection of Gas and Water Works complete, or Scrubbers. 
Purifiers, Gasholders, Roofs, Hydraulic Mains, Valved Dip-Pipes, and every description of Gas 
Machinery. 

Tenders given for the Supplying and Laying of Cast and Wrought Iron Pipes. 

Regulators and Burners, best adapted for Economical Lighting, fitted in Buildings of all 
kinds (where gas is used), for the purpose of reducirg the cost of lighting. 

Consumers’ complaints of large or increased Consumption remedied. 

Manufacturers of Portable oo reer (for which the Silver Medal was awarded at the Inter. 
national Electric and Gas Exhibition) for supplying Villages, Country Mansions, Railway 
Stations, and all kinds of Buildings in places where there is no Gas Lighting, with pure Gas of 
High Illuminating Power, at the cost of Coal Gas. The Apparatus is very compact, and takes up 
little room. No expense in laying long lengths of pipes. Particulars supplied on application. 
See Testimonials from Noblemen and Gentlemen who have adopted this System of Lighting for 
many years past. 

Railway Carriages fitted with Patent Lanterns and Governors, Cylinders, Compressors, and 
Pipes for the supply of Oil or Coal Gas. The cost of this lighting is one-fifth of the cost of the 
present system of Oil Lamps. The Great Northern, Great Western, and Great Eastern Railway 
| Companies have fitted up experimental carriages on this system, with perfectly satisfactory results, 
Estimates and Drawings supplied to Railway Companies on application. 

Hotels, Clubs, Shops, Railway Stations, and Private Houses fitted with Patent Recuperative 
and Ventilating Lanterns eo which the Firm have just received the Gold Medal awarded by the 
Judges at the International Electric and Gas Exhibition). 








KIRKHAM, HERSEY, & CLARK, 
15, GREAT GEORGE STREET, WESTMINSTER. 
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STRODE & CoO., 
GAS, ELECTRIC LIGHT, AND HOT WATER ENGINEERS. 


Manufactory: 48, OSNABURG STREET, N.W. ) 
Show Rooms: 67, ST. PAUL’S CHURCHYARD, £.c, | LONDON. 
AGENTS FOR 


HARDING'S PATENT AIR DIFFUSER 


FRESH AIR INLET. 
CHEAP AND EFFECTIVE. 
“The Apparatus certainly supersedes the ordinary Tobin Tube.”—See Building News, March 17, 1884. 





- weg Fg rey on commmunioatens 2 nti fe Sun Burners, Ventilation, Heating 
ectric Lighting, an eneral Engineerin orks, should be addr 
48, OSNABURGH STREET, vw ad ¢ en ee 


Telephone Nos._OSNABURGH STREET, 3807; ST. PAUL'S, 441. 





THE CLAY CROSS COMPANY, 


COAL, LIME, & 
HOUSE, 


IRON WORKS, CLAY CROSS, near CHESTERFIELD, 


SUPPLY 


GAS, AND STEAM COAL, 


AND ARE MAKERS OF 


PIG IRON, GAS AND WATER PIPES, AND ALL CASTINGS 


In connection with Gas and Water Works, Collieries, Engines, Pumps, &c. 
London Offices and Exhibition Rooms: 53, QUEEN VICTORIA STREET (opposite the Mansion House Station). 
Messrs. BECK & CO., LIMITED, Agents. 
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Large Stocks always Ready for Immediate Delivery or = Shipment 
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W. & B. COWAN, 


ESTABLISHED 1827, 


SMITH SQUARE WORKS, DUTTON STREET | BUCCLEUCH STREET 
WESTMINSTER, WORKS, WORKS, 


LONDON, S.W.| MANCHESTER.| EDINBURGH. 


KUM 
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ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW. 





Prices and Analyses of all the Scotch Cannels on 
application. 








Cc. J. RUSSELL HUMPHREYS, 
GAS ENGINEER. 
Reporting on Apparatus and Processes a 
Specialty. 
BERGEN POINT, NJ., U.S.A. 





GAS COAL. 
pore & PEARSON, LIMITED, have 


now the authority of several of the most eminent 
Gas Engineers of London in stating that their Coal 
yields in practical working over 10,000 cubic Seet of gas, 
with an illuminating power of 16 candles; or by the 
standard burners now used by the London Gas Com- 
panies, an illuminating power equal to 174 candles. 
One ton yields 12} cwt. of good coke, This Coal can 
be shipped from Hull, Goole, Liverpool, Morecambe 
and Barrow. 
For further particulars apply to Pork AND Pearson, 
LimuTep, West Riding and Silkstone Collieries, near 


RETORT BOLTS, 


AND ALL KINDS OF 


BOLTS AND NUTS; 


SUITABLE FOR 


GAS -WORKS, 


SUPPLIED BY 


JOHN STANSFELD, | 


Bolt & Nut Manufacturer, 


ALFRED ST.,BOARLANE, , 
LEEDS. 


Agent for Supply to Gas Companies : 
Abm. Thorns, 2, 0ld Bank Chambers, Park Row, Leeds. 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRING WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, SPANNERS, 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
LONDON OFFICE : 

90, OANNON STREET, E.O. 


ALEX’ WRIGHT & CO., 


65, 55a, & 56, MILLBANK STREET, 
LONDON, S.W. 


DRY AND WET GAS METERS, 


STATION GAS METERS AND GOVERNORS, 


Standard Photometers and Gas Testing 
Apparatus, 


Gus Meter Testing Apparatus, 
PRESSURE AND EXHAUST REGISTERS, 
PRESSURE GAUGES. 
































LISTS ON APPLIOATION. 








FERRAND DAVIES, 


148, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 
AGENT FOR 


THOMAS BARR'S LESMAHAGOW MAIN CANNEL, 
NEWTON, CHAMBERS, & CO.’S SILKSTONE GAS COALS, 


Analyses and Quotations on application. 


LONDONDERRY GAS COALS 


DIRECT FROM THE 


MARQUESS OF LONDONDERRY’S COLLIERIES, 
COUNTY OF DURHAM. 
For Prices and Particulars, apply to 


MR. S. J. DITCHFIELD, 


LONDONDERRY OFFICES, SEAHAM HARBOUR, COUNTY OF DURHAM. 
London Agents: Messrs. LAMBERT BROS., 85, GRACECHURCH ST., E.C, 


RUGBY PORTLAND CEMENT COMPANY, 


PORTLAND CEMENT 


OF THE GREATEST STRENGTH AND BEST QUALITY, 
ROMAN AND LIAS CEMENT. 
BLUE LIAS HYDRAULIC LIME, 
GROUND AND UNGROUND. 


RUGBY, WARWICKSHIRE. 


This Cement and Lime has been and is now being used very extensively in 
large Water, Sewage, Gas, and other Works in London, Liverpool, Manchester, 
Birmingham, Leicester, and other towns. 


S. PONTIFEX & CO., 


GAS AND WATER ENGINEERS. 
Manufacturers of and Contractors for the Maintenance of 
PUBLIC LAMPS AND LANTERNS; 
GLASS—Flint, Opal, and Bent in Stock, and Cut to Sizes; WELL LAMPS; STREET 
NAME TABLETS; LAMP COLUMNS; HEAD IRONS; PUTTYLESS LAMPS; 
LANTERN COCKS; REGULATORS; LAMPLIGHTERS’ TORCHES; Wrought- 
Iron BARREL and FITTINGS; GAS and WATER MAINS Supplied and Laid; 
IRON and CLAY RETORTS Supplied and Erected; 
GAS-METERS, Wet and Dry. 


PROPRIETORS AND MANUFACTURERS OF 


BOX’S PATENT 
PUTTYLESS STREET LAMP 


This Lamp may be supplied fitted with clear opal or ribbed glass, as 
also with enamel tops if required. The necessary fittings for altering 
existing Lamps to this system can be supplied at moderate prices. 


f° S. PONTIFEX & CO., 22, COLEMAN ST., LONDON, 


Works: 18, STEPHEN STREET, TOTTENHAM COURT ROAD, W. 





























LIMITED, 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE: 
6, WESTMINSTER CHAMBERS, VICTORIA STREET. 


GAS ENGINEERS, IRONFOUNDERS, &c., 
MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED, 
LAMP-POSTS, PIPES, 
AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 
MAKERS OF ROOFS, BRIDGES, &c. 


T! 
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o 


TI 
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THE WIGAN COAL & IRON COMPANY 


LIMITED, 
Supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 
Morand District Orrick: 97, NEW STREET, BIRMINGHAM—Acenr: A. CO. SCRIVENER. 
N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-known 
HAIGH HALL AND KIRKLESS HALL GAS COAL COLLIERIES. 


JOHN BROWN & CO., Lim1TEp, 


ATLAS STEEL AND IRON WoOREHS, SHEFFIELD. 








ALDWARKE MAIN GAS COAL. 


This Coal yields 12,600 feet of 19-candle gas per ton. 


Weight of illuminating matter in pounds of sperm, 820°80. 


Very free from impurities. 





BEST 


GAS COA 


REAL OLD SILKSTONE GAS COAL. 


Address, THE STRAFFORD COLLIERIES COMPANY, 
NEAR BARNSLEY, SOUTH YORKSHIRE. 





Ss.CHANDLER & SONS, 


GAS AND WATER ENGINEERS, 


OF THE 


“STANDARD” WASHER 


COMPANY, 
CONTRACTORS 








GAS AND WATER 
APPARATUS 


AND 


GAS & WATER FITTINGS 


GENERALLY. 
SPECIAL ATTENTION GIVEN TO MAIN LAYING. 
8. C. & S. will be glad to send every information, with Estimates and 


o) Drawings, on application to 


CENTRAL WORKS, KENNINGTON OVAL, LONDON, SE. 








THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, S.E., 
SUPPLY FROM STOCK 
CAST-IRON RETORTS AND ALL KINDS OF GAS-WORKS APPARATUS, 


SOCKET-PIPES FOR GAS OR WATER PURPOSES, 
FLANGE-PIPES FOR STEAM, 
RAIN-WATER PIPES AND GUTTERS, 


HOT-WATER BOILERS, PIPES, AND CONNECTIONS, 
LAMP-COLUMNS, LAMPS, LAMP-FRAMES, WROUGHT TUBES, &c., 


HOT WATER AND HOT AIR APPARATUS, 
ERECTED COMPLETE ON THE MOST IMPROVED PRINCIPLES. 





ESTABLISHED 1835. 
LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 
BROTHERS & MASON, . 


ORLANDO BROTHERS, 
MANUFACTURERS OF ORLANDO BROTHERS’ 


PATENT FIRE-GLAY GAS _RETORTS. 





Tiles for Segment Ovens and every description of Fire-Clay Goods. 





ONSPIRACY AND PROTECTION OF 
PROPERTY ACT. Itisrequired, aaies : Pay 


of FIVE POUNDS, that a Printed Cop 
Gas-Works, 


Section of this Act shall be posted up at 
in a conspicuous ape where the same may be con- 
veniently read by employed thereat. 

Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price ‘Os. per dozen, or 10s. 6d, 
per 100, post free. 


*,* The Act extends to Scotland and Ireland, 





Watrter Kr, 11, Bolt Court, Fleet Street, Lonpon, E.C- 


NOW READY, PRICE 7s, 64., 
A TREATISE 


ON THE 


PURIFICATION OF COAL CAS, 


AND THE 


ADVANTAGES 
OF 
COOPER’S COAL-LIMING PROCESS. 


BY 
R. P. SPICE, M.Inst.C.E. 
With Illustrations. 
DEDICATED TO THE LonDON Gas RKFEREES. 








Contents: Chapter I., Modern History. Chapter IL, 
Cooper's Coal- “Liming Process. Chapter III., ndon 
Gas. Chapter IV., Fallacies Exposed. Chapter Vv. 
Concluding Remarks. Appendices. 





Published by 
E. & F, N. SPON, Lonpon anp New York. 
Copies may be had of 
WALTER KING, 
At the Office of the Journat or Gas Licutine, &c., 
11, Bort Court, Fieet Street, Lonpon, E.C, 





Now Ready. Price 1s. 6d. (Free by Post). 


GAS BURNERS 


OLD AND NEW. 
YB Pistorical and Descriptive Treatise 


ON THE 
PROGRESS OF INVENTION IN GAS LIGHTING. 


EMBRACING AN ACCOUNT 
OF THE 


THEORY OF LUMINOUS COMBUSTION. 


BY 
“OWEN MERRIMAN.” 





Reprinted from the Journnat or Gas LicHTina, 





Lonpon: 
WALTER KING, 11, Bout Count, Fieet Street, E.C, 
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BEEN ’s 


PATENT DOUBLE -CLIP GAS LAMPS 


ARE RECOMMENDED 


TO GAS & RAILWAY COMPANIES, LOCAL BOARDS, 
ENGINEERS, CONTRACTORS, SHIPPERS, &c., &c. 


Gas-Works, Hastines, April 19, 1872, 
The expansion and contraction of the glass in Keen’s Patent Double-Clip Lamp is more free 
than in any other I have seen ; and consequently the breakage is much less. I have used them for some 
time, and shall adopt them generally as I have opportunities. 


(Signed) ALFRED H. WOOD, A.I.C.E., 
Engineer to the Hastings and St. Leonards Gas Company, 



























PARIS EXHIBITION, | y, SO aerate 
1378s. Established j —| ENAMELiED cLay_ReToRT } 1795, 





«< 
to 


THREE MEDALS JOSEPH CLIFF & SONS, 
Bee aE NTION | WORTLEY FIRE-BRICK WORKS, 
JOSEPH CLIFF & SONS Near LEEDS. 


London Wharf: No. 4, inside Great Northern Goods Station, 








For their Various Exhibits, amongst which is a King’ . 
s Cross, N. Liverpool: Leeds Street. 
ene See BDAL, SPECIAL NOTICE.—Our Patent Machine-Made Retorts have now been 
PAeune wateren Staue thoroughly tested, and have proved themselves infinitely superior to those 
7 made by hand. At several large works it has been settled, beyond question, 
RETORTS AND FIRE-BRICKS, that, owing to the compactness and general excellence, more gas is sent to 
Being the Highest Honour given for the gasholder from each ton of coal carbonized than is the case with hand- 
this Class. made Retorts. 





W. H. ALLEN & CO., 


YORK STREET WORKS, LAMBETH, S.E., LONDON, 


MAKERS OF 


GAS EXHAUSTING MACHINERY. 


BEALE’S PATENT—ALLEN’S COMBINED SYSTEM. 








7 Of these IMPROVED DIRECT-ACTING EXHAUSTERS have 

been erected in all parts of the World during the last two years, 
representing a discharge of 2,000,000 cubic feet per hour in all sizes. 
Made of superior design and very best workmanship, working perfectly 
quiet and with steady action wherever placed. Giving every satisfaction. 














London: Printed by Watrer Kine, at No, 12, Gough Square, and published by him at No, 11, Bolt Court, Fleet Street, both in the City of London. 
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+# SHADE LIGHTS, + 
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WROUGHT-IRON 


SERVICE-PIPES ano FITTINGS. 


SPECIALITIES GAS, STEAM, & WATER 
FOR GAS ENGINEERS, TUBES & FITTINGS, 
IN LARGE-SIZED BLACK, GALVANIZED, 
TUBES. ; OR ENAMELLED. 


Works: TIPTON, STAFFORDSHIRE. LONDON OFFICE: 48, QUEEN VICTORIA Sr. 








DANIEL HOWARD, 


(Successor to the late BENJI. WHITEHOUSE,) 


GASHOLDER AND BOITILEHR WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM (Established 1765), 
MANUFACTURER OF 


TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, AND ALL KINDS OF GAS APPARATUS, 
WROUGHT-IRON ROOFS, BRIDGES, GIRDERS, ETC., 
STEAM, HOT WATER, AND RANGE BOILERS, TANKS, CISTERNS, BOATS, 
AND ALL KINDS OF WROUGHT-IRON WORK. 
Drawings, Specifications, and Estimates supplied on application. 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 


SUPPLY 


HOUSE, GAS, AND STEAM COAL, 


AND ARE MAKERS OF 


PIG IRON, GAS AND WATER PIPES, AND ALL CASTINGS 


In connection with Gas and Water Works, Collieries, Engines, Pumps, &c. 
London Offices and Exhibition Rooms: 53, QUEEN VICTORIA STREET (opposite the Mansion House Station), 
Messrs. BECK & CO., LIMITED, Agents. 


CAST -IRON Be- WITH | IMPROVED poet JOINTS. 


PLAIN SOCKET 

















Sj BORED JOINT. 


ADVANTAGES :—Impossibility of Joint being driven out. Easily taken apart without Cutting the Spigot Ends. 


E. & W. H. HALEY, IRONFOUNDERS, BRADFORD, YORKS. 


Makers of CAST-IRON PIPES for GAS, WATER, & STEAM; LAMP PILLARS; CASTINGS for GAS & WATER WORKS, LOCAL BOARDS CORPORATIONS &ec. 





TRADE MARK. THE MEDAL FOR 1862. 
THE ONLY PRIZE MEDAL AWARDED FOR TUBES AND FITTINGS. 


CROWN TUBE-WORKS, 


WEDNESBURY, STAFFORDSHIRE. 
WAREHOUSE: SOUTHWARK STREET, LONDON. 


JAMES RUSSELL & SONS, LIMITED, 


PATENTEES & FIRST MAKERS OF WROUGHT-IRON TUBES, 
ONLY MAKERS OF HOMOGENEOUS METAL TUBES. 
MANUFACTURERS OF 
TUBES and FITTINGS for GAS, STEAM, and WATER; 
LAP-WELDED, LOCOMOTIVE, MARINE, and other BOILER TUBES; 
HYDRAULIC TUBES, BEDSTEAD TUBES, WELL TUBES, TELEGRAPH POSTS, COILS, &e.; 
GAS-FITTERS’ TOOLS, VALVES, COCKS, &c. 
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THOMAS PIGGOTT & CO., 


(ESTABLISHED 1822,) 








SPRING HILL, BIBMINGHAM, 


MANUFACTURERS OF 


FORD’S PATENT 
“UNIVERSAL” 


GAS APPARATUS 


OF EVERY DESCRIPTION 






INCLUDING 


GASHOLDERS SCRUBBER- 
and Tanks, WASHER. 

Retorts, P urifiers, Nenbive of yeork, giving 

Valves, Scrubbers, No Motive Power Required. 
Condensers, SOMERVILLE'S PATENT 


ETO., BTC. RETORT MOUTHPIECES 


AND 


SELF-SEALING LIDS. 


NO LUTING REQUIRED, 


All of the most approved 
Designs. 


BOILERS, ENGINES, PUMPS, 
BEALE’S and other EXHAUSTERS 


METERS, GAUGES, GOVERNORS, &c., &c. RAWINGS SPECIFICATIONS, AND ESTIMATES PREPARED 
SULPHATE OF AMMONIA PLANT. FOR COMPLETE GAS PLANT, 


Lonpon OrrFices: 8, QUEEN ST. PLACE.—JAMES E. & SAMUEL SPENCER, Acenrs. 


“PLUTONIC” CEMENT. 


FOR JOINTING AND REPAIRING RETORTS, OVENS, FURNACE WORK, &c., IN AND OUT OF ACTION. 
(A DRY POWDER.) 


£12 per ton (13s. per cwt.) delivered to users’ nearest Railway Station. Cask, 5 cwt., on approval. 


WILLIAM RICHARDSON, GAs & WATER ENGINEER, CHARLES HENRY STREET, BIRMINGHAM. 


W. C. HOLMES & CO., 


GAS ENGINEERS. 


GASHOLDERS, cd&Xc. 


SOLE MAKERS OF 


THURSTON’S SCRUBBER-WASHER, 


Which requires no Power, causes no Back Pressure, and yields results which are unsurpassed, 
FULL PARTICULARS, DRAWINGS, AND REFERENCES ON APPLICATION. 


W. C. H. & CO. are large makers of GAS VALVES, all leading sizes of which are kept in stock. 


WHITESTONE IRON-WORKS, HUDDERSFIELD. 
London: 80, CANNON STREET. 


HOLMAN, ROGERS, MICHELL, & CO., 


LEAD REFINERS, MANUFACTURERS, AND MERCHANTS, 
CORNWALL LEAD AND METAL WORKS, ST. HELENS, LANCASHIRE. 


CHIEF OFFICES:—CITY BUILDINGS, OLD HALL STREET, LIVERPOOL. 
LONDON EXPORT OFFICE: 
Mr. 8. HOLMAN, 


85, QUEEN VICTORIA ST., F.C. 


LEAD WATER Pipe 
AND PATENT 





Prices and Particulars on application. 









































Tin-Surface Sheet Lead. 
Solid Pressed Block Tin 


Pipe. 
Best WHITE METAL for 


Be s. 
Solid Pressed Composi- 
tion Gas-Pipe. 
Specially Refined Lead 
for Vitriol Towers and 
Chemical Chambers. 
Lead Stills, Tanks, and 
Apparatus for Ammonia 
Precipitation, &c. 
PIG LEAD, BAR LEAD, 
RED LEAD, WHITE LEAD, 
LITHARGE, ANTIMONY, 


SPELTER, SOLDER, ZINC. 


= Scrap and Pig Lead, and 
other Metals, Bought, 
Refined, and taken ip 
Contra Account, 



















= 


8LOCK TIN LINED 
LEAD PIPE 
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KIRKHAM, HULETT, & CHANDLER, LIMITED, 


59 and 60, PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, LONDON, 8.W. 


Engineer and Managing Director, Mr. T. N. KIRKHAM, M. Inst. C.E., F.G.5,, de, 


PATENT ~ STANDARD.” WASHER-SCRUBBER, 
GAS PURIFICATION. 








ve 





Ammonia obtained in Twelve Months, 
‘Topo JO yuo 399 jouNRO 
pue ‘Hor099j2 97)317 AtoA soubor 3] 


EE 3 


i) = —S SS == = 
This engraving represents one of the ‘four “ Standards” Sor 3,000,000 feet each, reeently erected for the Corporation of Leeds, and now in use at the New Wortley Station. 


QL omer “STANDARD” WASHER-SCRUBBERS, 


EQUAL TO A 


Daily Capacity of 237,137,500 Cubic Feet of Gas, 


HAVE BEEN ORDERED SINCE THEIR INTRODUCTION, 
AND ARE 


GIVING UNIVERSAL SATISFACTION. 


Ammonia is manufactured. It is much cheaper than any 


The Cost of the Machine defrayed by th 








The Special Merits of this Washer are as follows :— 





It is not necessary to reduce the temperature of the gas to 
60°, or thereabouts, to make it effective; and as any tar 
allowed to enter the Washer should be drawn off every 
day, the illuminating power of the gas is not deteriorated 
by contact with the Tar, as is the case with the Tower 
Scrubbers. The distribution of the liquor is made with 
unerring regularity. It occupies very small space, so that 
it can be, at little expense, effectually protected from 
extreme changes of the weather. The considerable expense 
of Coke or Wood, or other Scrubbing Material, is entirely 
saved, and the great nuisance and cost of (from time to time) 
replacing the Scrubbing Material is avoided. By the revolu- 
tion of the discs, the quantity of water carried up by them, 
and tending continuously to fall, exposes a very large amount 
of fresh wetted surface to contact with the gas as it ascends. 
It is particularly adapted for Gas-Works where Sulphate of 





other Scrubber that will do the same amount of work 
effectually. It is the only Washer suitable for purifying Gas 
from all its impurities by solution. It works with a minimum 
of pressure. It takes out every trace of Ammonia from the 
Gas in once traversing the machine, as well as a very large 
quantity of carbonic acid and sulphuretted hydrogen. It 
requires very little outlay for foundations. 

The ‘‘ Standard” Washer-Scrubber is of special service in 
case of a stoppage of the ordinary means of removing liquor 
from the gas-works; or of a stoppage, for a considerable 
period, of a supply of water to the Washer. The Machine 
has the further special merit that it is only about one-third 
of the weight of a ‘‘ tower” of similar capacity, so that the 
cost of freight is very much in its favour, which is a matter 
of great importance when the Washer is delivered in Australia 
or other distant countries. 














FOR TESTIMONIALS, SEE OPPOSITE PAGE. 


Sole Agent for France and Belgium: Mons. J. A. BERLY, 31, Rue Boinod, PARIS. 
Sole Agents for Holland and the Dutch Colonies: Messrs. W. HOVEN & ZOON, ROTTERDAM. 
Sole Agents and Manufacturers for Germany and Austro-Hungary: 
BERLIN-ANHALTISCHE MASCHINENBAU-ACTIENGESELLSCHAFT, BERLIN, MOABIT, and DESSAU. 
Sole Agent for Russia: Mr. F. BLEY, Galernaya, 44, ST. PETERSBURG. 
Sole Agents for Spain: Messrs. NICOLAS, CHAMON, FOIRET, & CIE., 29, Rue Claude-Vellefaux, PARIS. oa 
: Signori E. CANZIANI, Ingegneri, 26 & 28, Portici, Vittorio Emanuele, GEN 
Representatives of Agents for Italy and Malta | or oo: PRATELLI SCHEUER, "Ingegneri, Via Chiaja, 124, NAPLES. 
Sole Agents for New South Wales: Messrs. W. COWARD & SONS, 143, Queen Victoria Street, LONDON, E.C. 
Sole Agents for New Zealand: Messrs. G. D. JENNINGS & CO., 28, Gracechurch Street, E.C. 
Sole Agent and Manufacturer for the Western Hemisphere: Mr. GEORGE SHEPARD PAGE, 69, Wall Street, NEW YORK. 
Representative of Agents for Norway and Sweden: M. EMIL FLENSBURG, Malmo, SWEDEN. 
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KIRKHAM, HULETT, & CHANDLER, LIMITED.—“ Sranparp ” Wasuer-Scrupper. (See opposite page.) 





The TESTIMONIALS as to the efficiency of the PATENT “STANDARD ” 
WASHER-SCRUBBERS being too numerous for publication in one issue of 
the JournaL, a list will be forwarded on application at the Company’s Offices, 
59 and 60, Palace Chambers, Bridge Street, Westminster, 8.W. 


The Gaslight and Coke Company, Beckton, North Woolwich, 
Tuos. Hersry, Esa. Feb. 2, 1882. 
Dear Sir,—I send you, on the other side, some recent experiments that we have made with your Washers, 
and I am happy to say that they continue to give me satisfaction, as we are enabled, with very little trouble, to 


keep up the strength of our liquor. (Signed) G. C. TREWBY. 


Results of 12 hours’ experiments on Nos. 4, 5, and 6 Washers, Dec. 24,1881. Gas being allowed free access 
to each of the Washers :— 


Gas passed . . . . 1,800,000 cubic feet = 176 tons coal. 

Waterused .... 2,405 gals. = 13°7 gals. per ton. 

Liquor produced . . 2.405 . 15 0z. strength, average as follows :-— 
No.4 . . 1125 gals. of l8lo0z. . . 1 clean chamber. 

No. §: ... 564 - AEBewe as 2h 8 1 

Se 716 - eee **. os i 





Edinburgh and Leith Gas Company's Office, 11, Baltic Street, Leith, 
Messrs. KIRKHAM, HULETT, and CHANDLER. Sept. 8, 1882. 
Dear Sirs,—In reply to your letter, I have much pleasure in stating that the Patent ‘‘ Standard” Washer 


has continued to work very satisfactorily. 
The gas at outlet is always quite free from Ammonia, and, on the average of ten months’ working, we have 


got 124 gallons of 13} oz. liquor per ton of coal carbonized. 
The motive power required is moderate, and, even when working somewhat beyond the nominal capacity 
of Washer, the back pressure did not exceed half an inch. 


I am, dear Sirs, yours truly, 
(Signed) FREDERICK T. LINTON. 





Wigan and Whiston Coal Company, Limited, Prescot, 
Messrs. KirkHamM, Hvuxert, and CHANDLER, Limited, Sept. 9, 1882. 
59, Palace Chambers, Bridge Street, Westminster. 
Gentlemen,—In reply to yours of yesterday, we beg to say that the Patent “ Standard’’ Gas Scrubber 
we got from you is giving great satisfaction, as we find no trace of Ammonia in the gas at the outlet. 
It is only this month that we have been working it up to its full capacity, and have therefore not had an 


opportunity of getting out the actual results. 
We can get the liquor strength up to 30 oz., or more if required. The machine has not been stopped for 


over three months. One-half horse power is ample to drive it. Yours faithfully, 
(Signed) EDWD. FIDLER, Managing Director. 





Corporation of Nottingham, Gas Department, George Street, 
Messrs, KirkuamM, Hunerr, and CHANDLER. Sept. 11, 1882. 
Gentlemen,—In reply to your inquiries as to ‘the working of your “Standard” Washer-Scrubbers at the 
Works in this town, I have to say that they have operated with uniform satisfaction. 
I have not had the opportunity of making a careful comparative test of work done, but in employing about 
six gallons of water to each ton of coal carbonized, we get an ammoniacal liquor strength of about 12 0z. In 
Some extensive new works I propose to use your Scrubbers, and I am glad to say you have, at any rate with us, 


improved your engine and driving arrangements. Yours truly, 
(Signed) M. OGLE TARBOTTON, M. Inst. C.E., Engineer. 
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‘OTTO’ GAS enaine. 


OVER 15,000 DELIVERED. 
THE ONLY GAS: ENGINE stem A GOLD MEDAL sxzotmicar itsrmoy, 


Now largely used by Gas Companies 
for their own works. 

















Consumption of Gas guaranteed to be 26 to 
75 per cent. less than in any other Gas 
Engines per Brake Horse Power. 







nat 





Notice 1s Heresy Given that, in the actions of 
“Otto v. Ashbury, Semner, and Co.,” “ Otto », 
Ogden,” ‘‘ Otto v. Bickerton and Co.,” and “ Otto v, 
Clayton,” which were actions brought by Mr. Otto 
to restrain infringement of his Patent No. 2081, 
of 1876, the respective defendants have submit- 
ted to orders for a perpetual injunction in 
terms similar to those of the judgment given by 
the Court of Appeal in favour of the same plaintiff in 
an action of ‘ Otto v. Linford,” brought to restrain 
infringement of the same patent; and, further, that 
in the similar action of ‘‘ Otto v. Whittaker,” judg- 
ment has also been obtained for an injunction. 
























GROSSLEY’S PATE NT VE RTI CAL EN G IN E S Good Second-hand Engines of the Atmospheric type on 
8 Sale cheap; also a few Second-hand “ Otto ” Engines, 


REQUIRING LITTLE GROUND SPACE. taken in exchange for larger sizes, are now on offer. 


GROSSLEY’S PATENT SELF-STARTER. 16 GOLD MEDALS. 


THE SAFEST, SIMPLEST, AND BEST. 


CROSSLEY’S PATENT TWIN ENGINES. 13 SILVER MEDALS. 


IMPULSE EVERY REVOLUTION. The Steadiest-running Gas Engine yet made. 


CROSSLEY BROS., LIMITED, 


24, POULTRY, E.C Openshaw, MANCHESTER. _ UNION STREET. 


KIRKHAM, HERSEY, & CLARK, 


Gas, Water, and Sanitary Engineers, 


CONTRACTORS FOR SUPPLYING ALL KINDS OF 


APPARATUS OF THE LATEST IMPROVEMENTS 


USED IN GAS MANUFACTURE. 





































Estimates supplied for the Erection of Gas and Water Works complete; or Scrubbers, Purifiers, Gasholders, Roofs, 
Hydraulic Mains, Valved Dip-Pipes, and every description of Gas Machinery. 

Tenders given for the Supplying and Laying of Cast and Wrought Iron Pipes. 

Regulators and Burners, best adapted for Economical Lighting, fitted in Buildings of all kinds (where gas is used), for 
the purpose of reducing the cost of lighting. 

Consumers’ complaints of large or increased Consumption remedied. 

Manufacturers of Portable Apparatus (for which the Silver Medal was awarded at the International Electric and Gas 
Exhibition) for supplying Villages, Country Mansions, Railway Stations, and all kinds of Buildings in places where there 
is no Gas Lighting, with pure Gas of High Illuminating Power, at the cost of Coal Gas. The Apparatus is very compact, 
and takes up little room. No expense in laying long lengths of pipes. Particulars supplied on application. (See Testimonials 
from Noblemen and Gentlemen who have adopted this System of Lighting for many years past.) 

: Railway Carriages fitted with Patent Lanterns and Governors, Cylinders, Compressors, and Pipes for the supply of 
Oil or Coal Gas. The cost of this Lighting is one-fifth of the cost of the present system of Oil Lamps. The Great Northern, 
Great Western, and Gredt Eastern Railway Companies have fitted up experimental carriages on this system, with perfectly 
satisfactory results. Estimates and Drawings supplied to Railway Companies on application. 

Hotels, Clubs, Shops, Railway Stations, and Private Houses fitted with Patent Recuperative and Ventilating Lanterns 
(for which the Firm have just received the Gold Medal awarded by the Judges at the International Electric and Gas 


Exhibition). 
KIRKHAM, HERSEY, & CLARK, 
15, GREAT GEORGE STREET, WESTMINSTER. 
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TANGYES LIMITED, 


BIRMINGHAM. 


MAKERS OF MORTONS sarsetins RETORT-LID S, ECCENTRIC’ FASTENINGS, 


Anti-Friction CATCHES, and Self-Sustaining CROSS-BARS. 








ft 


Price of Mouthpieces depends on number required, which please state when inquiring. The sizes given in list we have patterns for ; new patterns are charged for at cost price. 
These Patent Retort Lids and Fastenings are in extensive use in most of the Gas-Works in Great Britain, America, and on the Continent, and have almost 
entirely displaced the older method of sealing by a luting of Jime or other material. The Lids are made in three forms, D, oval, and round (as shown above), in each of 
which we have a very extensive variety of patterns from which Gas Engineers, contemplating the adoption of these lids, are recommended to make their selection in 
order to avoid cost of pattern making, delays, &c.,&c. Price of Mouthpieces depends on number required. . 
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The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO., 
DRY GAS-METER MANUFACTURERS, 


214 to 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C. 




















THOMAS GLOVER & CO.S PATENT DRY GAS-METERS. 


Are a remedy for all the defects of Wet Meters; 

2nd, Are suitable for all climates, whether hot or cold; 

3rd, Incur no loss of Gas by evaporation ; 

4th, Cannot become fixed by frost, however severe ; 

5th, Are the most accurate and unvarying measurers of Gas; 

th, Prevent jump or unexpected extinction of the Lights; 

7th, May be either above or below the level of the Lights ; 

8th, Cannot be tampered with, without visibly damaging the outer case ; 

9th, Will last much longer than Wet Meters; 
10th, Will not cost more than one-half for repair that Wet or Water Meters do; 
Are upheld for five years without charge. 


HUNTS IMPROVED EXHAUST GAUGE. 




























Constructed to indicate up 
to 4 inches exhaust, and to 
stand 30 inches pressure. 












This Gauge Case, designed 
by C. Hunt, Esq., M.Inst.C.E., 


and constructed under his di- 














rection, supplies a want long 


felt in the Exhauster House. 












Dial and Pointer to any 
size. 





Handsomely japanned. 





The Dial is of large dis- all Most carefully adjusted. 
meter, and the figures very Al | 





Extremely sensitive in 
| MM action, with improved Water- 
line Adjustment at the side. 
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Full Particulars 
and Prices 
on application to 


W. PARKINSON & CO., COTTAGE LANE WORKS, CITY ROAD, LONDON. 
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MR. E. CHADWICK, C.B., ON LONDON GAS SUPPLY. 
Ir is to be supposed that somebody reads all the Review 
articles that are published in England, weekly, monthly, 
and quarterly, or the torrent of instructive literature would 
scarcely maintain its present proportions. Some of these 
lengthy essays are, of course, extremely valuable and in- 














teresting. Such reviewers as Huxley, Spencer, and Morley } 


hever lack readers; but when one takes up the usual red or 
yellow paper-bound volumes, on which the name of one or 
two able writers appears, it is too frequently found that the 
Sreater part of the thickly printed matter within is the driest 





kind of padding. A recent number of the “Contemporary 
Review contained, among much miscellaneous matter, a paper 
on “London Centralized,” from the pen of Mr. Edwin 
Chadwick, C.B.; but we refrain from pronouncing any 
opinion on the general quality of this portentous essay. 
There are those who regard Mr. Chadwick as a prophet, and 
lament that his outpourings have been so partially regarded, 
and the prophet himself so little honoured in his own country. 
Others may be inclined to hold that Mr. Chadwick has done 
fairly well, on the whole; and that the major part of his 
grievance is simply that all the material affairs of the empire 
have not been placed under the control of a Sanitary Com- 
mission with himself at their head. We shall not waste time 
by discussing Mr. Chadwick from these two standpoints; but 
as his last communication bears in one or two places upon a 
class of topics in which our readers are specially interested, 
we shall proceed to examine what the reviewer has to say 
about gas supply in connection with his idea of “ London 
“« Centralized.” 

The article (a few extracts from which appear elsewhere) 
sets out with the assertion that it would be much better for 
the public if London had unity of government; and goes on 
to prove this contention by arguments and illustrations drawn 
from the writer’s own opinions and experience, and from the 
history of other cities. It would have been better if there 
had been somewhat less of the former, and a good deal more 
of the latter kind of evidence. As it is, the whole communi- 
cation is marked with so much egotism, that the conclusions 
are prejudiced in the reader’s mind. There is a good deal of 
repetition also; and the writer allows his scorn of the Metro- 
politan Board of Works to show through nearly every 
reference he makes to Metropolitan affairs. According to 
him, what the Board have done is bad, and what they have 
left undone is worse. Among the latter is the matter of 
public lighting. When there was a Metropolitan Sanitary 
Commission, with Mr. Chadwick in a position of authority, 
he and his colleagues began to take up the subject of the gas 
supply, as he says, “‘ with much promise of sanitary advan- 
“tages.” Considering what the sanitary state of London 
was some thirty years ago, it would strike most people that 
there was more pressing call for the attention of the Com- 
mission to other matters. Gas supply is doubtless a branch 
of sanitation ; but it can hardly be contended that it demanded 
attention before main and house drainage, street cleaning, 
and even water supply. Mr. Chadwick does not tell his readers 
of what the promised sanitary advantages consisted ; and he 
confesses that the opportunities of the Commission were cut 
short by ‘ obstructive opposition and preoccupation with other 
topics.” Perhaps, if the Commission had attended better 
in the first place to what was more strictly their business, 
they might have lived for some time longer, and have done 
something for others to criticize. 

Although Mr. Chadwick does not tell us what sanitary 
advantages London might have reaped from the early transfer 
of the gas supply to a united Metropolitan Government, he 
declares that some of these benefits. have been obtained by 
other cities ; naming Manchester and Birmingham as examples. 
He says, however, that these towns have not gained so much 
“either in money or sanitation,” as they might have done 
‘if superior scientific aid and supervision had at the same 
“time been engaged.” What does the writer mean to imply 
by this observation? Were there any members or officials of 
the discarded Metropolitan Commission out of employment 
at the time when Manchester and Birmingham were settling 
their gas and sanitary affairs? However this may have been, 
they did not go so very far wrong in another respect ; for 
Mr. Chadwick says if London had followed the example of 
Birmingham, gas would now be selling throughout the Metro- 
polis at 2s. 4d. per thousand cubic feet with a clear profit of 
“« £500,000 per annum for carrying on improvement works, 
‘as has been done at Manchester ; or the price might have 
“been reduced below 2s. per thousand cubic feet, leaving a 
‘gain of £250,000 per annum in aid of district rates.” We 
do not know where Mr. Chadwick obtained his data for cal- 
culating this result. It might be questioned on the score of 
accuracy ; but that isa small matter. Suffice it to show the 
kind of transaction deemed worthy of imitation by one who is 
nothing if not a social reformer of the most advanced type. 

Herein, as might be expected, we take direct issue with 
Mr. Chadwick, and brand his teaching as vicious if not simply . 
ill-considered. It is a curious doctrine that he lays down in 
this Contemporary article. Like all eager revolutionaries, he 
selects for opprobrium the very worst faults and most glaring 
shortcomings of the present dispensation, and contrasts them 
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with an imaginary substitute possessing all the virtues, and 
liberated from the pressure of inconvenient facts. He accuses 
the only specimen of united government that London pos- 
sesses—the Metropolitan Board of Works—with having 
wasted £5,000,000 sterling upon a wrong system of sewerage, 
of losing money by thousands annually upon all the depart- 
ments of social service committed to its care, and of general 
incompetence ; and he imagines that some shadowy “‘ United ”’ 
London would not only avoid all these faults, but would have 
an Improvement Committee proof to a bribe of £500,000 a 
year! It is quite safe to predict that if ever Mr. Chadwick's 
** United” London becomes a fact, it will before long do some- 
thing that will impel the veteran reviewer to again hold up his 
vanished Sanitary Commission as an outraged example. If 
all the gas profits wrung out of discontented consumers, by 
a ‘“‘unity” that sets the ethics of taxation at defiance in 
this model fashion, were put into the municipal coffers to- 
morrow, would the rates for next year be any lighter than 
they are now? Not while there remains a boulevard to 
build, a river embankment to complete, a street to straighten 
in all this crowded province of houses. And the sorest 
part of it would be that the very first sites selected for 
improvement would be—Whitechapel, Bow, Southwark, St. 
Giles’s, Lambeth Marsh? Not if the examples so much 
admired by Mr. Chadwick are to be followed. Not until the 
show places of the town had been beautified, would the 
localities where the poor live and die receive one more 
washing and cleansing than they do now. These be bitter 
truths, doubtless; but their bitterness lies in their truth. 
Therefore, we hold that the prophet of sanitation has struck 
a wrong note this time, in assuming, firstly, that a ‘‘ United” 
London has any right to ask the consumers of gas to pay a 
proportionately higher taxation than the remainder of the 
community ; and, secondly, that money so obtained would 
always be so rightly applied that its iniquitous origin might 
be forgiven. 


ELECTRIC LIGHTING MEMORANDA. 


A FinanciaL contemporary has just involved itself in trouble 
by announcing that the Hammond Electric Light Company 
have gone into liquidation. This was promptly contradicted 
in the same newspaper on the following day; but meanwhile 
the Hammond Company flew to their arms, and thus there is 
some prospect of the blundering publication being made to 
suffer for the libel. The warning against prophesying unless 
one knows is conspicuously borne out in cases of this kind, 
where a financial catastrophe is the object of the prophecy. 
It was formerly accounted high treason (when this crime 
was recognized as such) for a soothsayer to predict the 
demise of the Crown. Even at that time, however, 
it could not have been treasonable to assert that all 
crowns must be demised in the ordinary course of nature. 
Similarly, it is competent to-day for anyone to hold 
and express a general opinion that all electric lighting 
companies now existing must sconer or later be wound up. 
What is actionable, however, is to assume such a particular 
knowledge of Fate, and display such haste, as to name an 
existing concern as having actually gone over to the majority. 
A mistake of this kind is unpardonable; for are there not 
plenty of companies already gone? Why should those that 
remain be denied the mild satisfaction of representing the 
survival of the fittest ? By the way, we do not hear so fre- 
quently of the appearance of Mr. R. Hammond as a popular 
lecturer, with his portable drawing-room. Perhaps the Com- 
pany have discovered that the applause of a crowded audience 
is scarcely worth the cost at which it was procured. 

A paragraph has appeared in a London newspaper stating 
that the Metropolitan Railway Company have begun another 
trial of electric lighting; this time at their Gower Street 
station. We have already stated in these columns that this 
Railway Company deserve success, for they have been most, 
persevering in trying electric lighting systems. Electricians, 
for their part, are naturally anxious to obtain a footing on this 
line; for the notice and approbation of the millions of pas- 
sengers who use it for going to and from, and round about the 
City, are worth an effort to obtain. There has thus been a 
procession of electric lamps through the various stations ; 
and now the mephitic cavern known as Gower Street station 
has its turn. Meanwhile it is amusing to note the argument 
in favour of the light that is being industriously circulated. 
It is said that “‘ the difference in the state of the atmosphere, 
‘‘compared with the other stations, should certainly induce 
‘ the authorities to adopt it all along the line.” Considering 
that, for nineteen hours of the day, rains pass through the 





station, both ways, at intervals of about four minutes, the 
purifying effect of substituting electricity for about a score of 
gas-lights must indeed be phenomenal. It is significant that 
the statement refers to the ‘‘ atmosphere” of the station—not 
to the air. There has not for many years been any air to 
speak of in the tunnels of the Metropolitan Railway. They 
are filled with a sooty mixture of sulphurous fumes, carbonic 
acid, and nitrogen, qualified with just sufficient oxygen to 
sustain life and combustion. 

At Bradford the proposed scheme, at one time favourably 
entertained, for lighting a district by electricity has been 
indefinitely postponed. The proposal has received its quietus 
with the tacit approval of the local public. There has, at 
Bradford as elsewhere, been a gradual but effectual progress 
of education in respect of this matter. The Corporation, 
like many others, availed themselves of the privileges of the 
Electric Lighting Act; and now, after a delay that in the 
long run has proved judicious, they have decided not to make 
use of their powers. It is not the least of the consequential 
damage which has been done by the now defunct electric 
lighting craze, that it has justified the slow-moving, over- 
cautious portion of the public in their consistent reluctance 
to embrace new ideas. In future, many inventors and 
reformers will be checked by reference to this exploded 
bubble, which has in so many instances misled the impulsive 
and quick-witted members of the community. 


THE ADMINISTRATION OF THE BOLTON CORPORATION GAS 
DEPARTMENT. 

In another column will be found a statement concerning the 
past year’s working of the gas undertaking of the Bolton 
Corporation; and, as remarked by a member of the Council, 
a goodly proportion of Alderman Moscrop’s long speech was 
devoted to correcting his statements of last year. Without 
going further into this matter, the report of the discussion 
may be described as revealing a certain amount of tension 
between some of the members of the Corporation, either 
individually, or in relation to their engagements on the 
various committees. Alderman Moscrop’s statement was 
very full; and, among other things, contained some particulars 
relating to the fittings account, to which special attention 
may be drawn. It was stated that the profits upon this 
special branch of the business had fallen off to a rather 
serious extent; the volume of work done being also smaller. 
Besides this, the Chairman stated that there had been 
during the year ‘“‘a very considerable amount of competi- 
‘‘tive work done at greatly reduced rates of profit.” Now 
if these words bear their obvious meaning, it is evident that 
there is something radically wrong in the management of the 
Bolton Corporation Gas Department, of which the fittings 
business is an important branch. If it is true that the Cor- 
poration, carrying on their work with public money, are 
competing with private enterprise, then any aggrieved local 
tradesmen might oppose the next Corporation Bill in Parlia- 
ment, with every prospect of getting the statutory permission 
for such competition (which it may be presumed already exists) 
modified or annulled. If Corporations can compete with gas- 
fitters, why not with gas-makers? Why is it that Local 
Authorities wishing to go into the business of gas supply are 
compelled to buy up the Companies previously occupying the 
district ? Simply because it is an axiom in legislation that 
public money must not enter into competition with private 
capital, to the injury of both. It is hard to see where the 
distinction can be drawn in matters of this kind, and an 
injury to a poor gas-fitter, even by his own elected represen- 
tatives, stands in the same category as an attempt upon a 
powerful Company. The report may wrongly represent the 
facts; but they certainly do not look well in the light in which 
Alderman Moscrop has placed them. 


A GAS AGITATION AT NOTTINGHAM. 


Wuen our attention was directed to the correspondence on 
the price of gas in Nottingham, that is now appearing in a 
local paper, our first idea was that something was wrong with 
the Company. Instantly, however, it was recollected that 
the gas undertaking is in the hands of the Corporation, and 
is as well managed as anything of its kind in the kingdom. 
Still, correspondence headed ‘‘Exorbitant Price of Gas,” 
‘High Price of Gas,” &c., continued to pour in; and there 
was no possibility of doubting that a gas agitation of the 
usual type had commenced in the town. Attentive perusal 
of the letters shed much light upon the matter. It is well 
known that Nottingham has of late been complaining of bad 
trade ; indeed, the most despondent views have been taken 
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respecting the future of the staple industry of the town. It is 
also known that the Corporation have entertained advanced 
views of their responsibilities to the public; having, among 
other enterprises, acquired the Castle, supported the establish- 
ment of a University College, and invested heavily in sewage 
farming. All praiseworthy objects of corporate solicitude, 
doubtless ; but at the same time terrible outlets for corporate 
funds. For awhile the amount of the public expenditure 
was masked by keeping the rates low, and taking huge sub- 
sidies out of the gas profits. Now it seems that the rate- 
payers and gas consumers are determined to tear off the 
mask ; having learned that 2s. 6d. per thousand cubic feet 
in such a town is rating, and very heavy rating too. The 
language of some of these letters from the populace is a 
complete justification of the line that has been consistently 
taken in these columns with respect to this abuse of cor- 
poration powers. Again and again the Nottingham Corpora- 
tion are upbraided with charging an exorbitant price to 
their best customers—i.e., the gas consuming ratepayers— 
and throwing dust in their customers’ eyes by telling 
them that they will get the money back in another way. 
Some writers sigh for the days of Company management, 
when at least there was the Corporation to protect the con- 
sumers instead of plundering them ; and it is declared that, if 
the undertaking had remained in the hands of the old Com- 
pany, gas would three years ago have been down to 2s. per 
thousand feet. This must be pleasant reading for the Cor- 
poration. There is worse, however; for it is roundly stated 
that ‘‘ the application of gas profits to corporate expenditure 
*“‘ only encourages extravagance ’’—again, “‘ the present large 
“profits only lead to a waste of public money.” It is true, 
every word of it; and we sincerely hope the gas consuming 
ratepayers of Nottingham will not rest satisfied until their gas 
undertaking has fair play, even though the reform leaves them 
face to face with the real amount of rates which they have 
been paying during the last few years. Corporations have no 
right to lead towns into debt and heavy annual outlay, for the 
most desirable objects, without making the ratepayers clearly 
understand what they are doing. A very much larger prin- 
ciple is involved in this matter than that of justice to gas 
consumers ; large as this principle is, and shamefully as it is 
set at nought. 


CONTINUANCE OF THE PARIS GAS AGITATION. 
Tue relations between the Paris Gas Company and the 
Municipality are not improved by the fact of the Company 
having gained the day in the recent trial concerning the right 
of the Prefect of the Seine to order a reduction in the price 
of gas. The last step taken by the Municipality is to appeal to 
the Council of State—not with the expectation of reversing 
the judgment already pronounced, but with a view “to 
“ sustain the dignity” of the Municipal Council! How this 
quality, which outsiders have never been able to detect either 
in the personnel or proceedings of the said Council, is to be 
preserved or enhanced by wasting the ratepayers’ money in 
futile legal proceedings, does not appear from the record of 
the meeting which authorizes the appeal. The step is to be 
taken, however, greatly to the joy of a select coterie of 
lawyers, and to the glory of a few uncompromising agitators 
in the Council. One scarcely knows what to think of the 
spectacle presented by these transactions. Not long ago 
there was a prominent sect of politicians in England—fol- 
lowers of Cobden—who held, or were supposed to hold, the 
theory that the actions of men and nations were actuated 
by motives of self-interest. These publicists taught that it 
would only be necessary to show a man or a nation which 
way their material interests lie, for the said man or nation 
to take to that way at once, and never depart from it except 
at the bidding of some still more powerful self-interest point- 
ing in another direction. There is much plausibility, as well 
as considerable truth, in this idea; but, unfortunately, ever 
since it was propounded, men and nations have continued to 
manufacture ‘‘ exceptions’ which, if they ‘‘ prove. the rule,” 
also put it out of sight in many places where it might be 
expected to reign. Thus in the financial relations between 
the Paris Gas Company and the Municipality, the monetary 
interest of the latter points all one way. After the Company 
have made their normal or standard rate of dividend, all excess 
is divided equally between the Company and the Municipality. 
What arrangement could be more suitable, from a merely 
selfish standpoint, for binding the two partners in an indis- 
soluble league? There was none to disturb them. The con- 
sumers were left out in the cold, and could neither hope nor 
expect any reduction from the standard price of gas as fixed 








thirty years ago. Why, in the name of all the apostles of the 
doctrine of selfishness, should the one partner in this firm 
that shared the profit but bore none of the risks of the 
business, turn and rend the other? At this moment, the 
Municipality, having lost the action which they brought 
against their partners, rejoice in the partition of profits as if 
nothing had happened; and they have only themselves to 
thank if they stand in the way of a resumption of the status 
quo ante in which these profits will continue to increase. 
They have been implored to return to this status; but so far 
have evinced a preference for continuing the disturbance, as 
though they were really, in Shakspearian language, ‘ curst.”’ 
All this time the consumers, who have to pay whether the 
Municipality or the Company win or lose, are described, pro- 
bably with truth, as anxious only for the conclusion of some 
transaction, or bargain, whereby the price of gas may be 
reduced. We hope they may be satisfied ; but the best news 
that could transpire concerning this interminable Paris Gas 
Question, would be that the present partnership between the 
Company and the Municipality had been declared illegal, with 
the effect of setting free the share of profit now absorbed 
(without thanks) by the latter, for the benefit of the future 
race of consumers. 


Water and Sanitary Affairs. 


Accorpine to Mr. W. Crookes, Dr. Odling, and Dr. C. Meymott 
Tidy, the perfect filtration of the Metropolitan Water Supply 
last month was made evident by the fact that not even a 
‘‘trace”’ of suspended matter was found in any one of the 
numerous samples submitted to examination. Dr. Frank- 
land sees with other eyes; and he tells us that the sample of 
the Lambeth Company’s water was “ slightly turbid.” This 
particular sample was taken on Aug. 23; and apparently 
from the same spot as the sample of that date recorded in 
the other report. The two reports agree in respect to the 
smallness of the proportion in which organic matter is now 
present in the Thames and Lea supplies. Dr. Frankland 
notes that this has been the character of the water since 
April last. Another feature in respect to last month's 
supply, is the enormous increase in its volume. Including the 
Kent Company, the average daily supply.to the Metropolis 
last month considerably exceeded 172 million gallons ; being 
very nearly 14 million gallons per day more than in the cor- 
responding month of last year. In the annual report of the 
Medical Officers of Health for the Wandsworth district— 
comprising a population of nearly a quarter of a million— 
occurs the remarkable statement that the water supply of the 
district, ‘‘ both as regards quality and quantity, is still unsatis- 
“factory.” The only warrant for the charge thus brought 
against the purity of the supply is such as may be afforded by 
the annual report of Dr. Frankland. It is complained that 
the water supplied to the Wandsworth district was the worst 
in London. Apparently it did not occur to the Medical Officers 
that some district or other must have the supply which is the 
least to be commended among the whole. It is not likely that 
all will be alike to the extent of a minute fraction; and the 
broad consideration is, that all are good. Another complaint 
is, that the quantity of water supplied by the Southwark and 
Lambeth Companies was less last year than in 1881 ; although 
there had been a large increase in the population. Yet this 
does not prove that the supply was insufficient. The reduc- 
tion is simply due to prevention of waste; and, bearing in 
mind what has been said as to the necessity of husbanding 
the resources of the Metropolitan Water Supply (especially 
in drawing from the Thames), the London Companies ought 
to be encouraged in their efforts to prevent the wasteful con- 
sumption which has hitherto been going on. Despite all 
complaints from the Medical Officers of the Wandsworth dis- 
trict as to the water supply, these authorities readily point 
out that there is a diminished death-rate, although the density 
of the population has increased. They consider this a proof 
that sanitary measures have had a good effect in benefiting 
the public health. Foremost among sanitary measures we 
should place a good supply of water. If the present supply 
to the district were not good, we should scarcely expect to 
find the public health improving. Neither if the supply were 
the worst in London should we be prepared to find—as we 
do—that the district death-rate is below the Metropolitan 
average. Adopting the physiological test, we think that the 
inhabitants of Wandsworth and its neighbouring townships 
need not complain of the water they drink, even though it 
may not be the very best in London. 
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The report of the Directors of the East London Water- 
Works Company, to be presented at the half-yearly meeting 
of the proprietors to be held next week, will be found 
im extenso in another column. It shows an increased 
expenditure, both for maintenance and management; but the 
increase in the revenue is between three and four times as 
great. Pumping and engine charges, including the cost of 
coals, and the outlay for wages, have risen, as also the 
aggregate salaries of engineers and clerks, coupled with the 
wages of inspectors and turncocks. There is a considerable 
increase under the head of law and sarveyor’s charges. The 
capital account has been enlarged by £11,490, an expenditure 
due to the increased demand for water consequent on the 
growth of the population and the extension of house-building. 
Additional capital is about to be called up to the extent of 
£25,800; and this completes the amount authorized by 
statute. The forthcoming dividend is at the rate of 74 per 
cent. per annum, less income-tax. The Government Auditor, 
Mr. Allen Stoneham, certifies for a capital of £1,695,260, to 
which the £25,300 above mentioned will ere long be added. 
But this is only the amount of the ordinary stock ; the entire 
capital already raised, including debenture stock and pre- 
miums, being £2,171,778. The revenue for the last half 
year was £127,790, including £10,000 brought forward from 
the previous account ; the expenditure being £47,104, while 
the sum available for dividend and interest is £70,686, with 
the £10,000 again carried forward. The Directors are very 
wisely seeking to draw as much water as possible from the 
chalk springs upon their land. It is for this purpose mainly 
that the residue of the capital is to be ealled up. The 
supply of water given to the district is large, and complaint 
is made concerning the recklessness evinced by the great 
body of consumers in the misuse of the supply ; their conduct 
in this respect being described as “‘ deplorable.”” In one week 
in August more than 800 million gallons of water were sent 
through the Company’s mains. While consumers imperil 
their own interests and damage those of the Company, Parlia- 
ment has furnished the latter with an experience characterized 
by the report as “ vexatious, harassing, costly, and fruitless.” 
But, despite all that may be threatened, whether by the 
Metropolitan Board, by Mr. Torrens, or any other power, the 
Directors take refuge in the fact that Parliament has never 
yet broken faith in reference to compacts deliberately made, 
nor destroyed interests created and controlled by its own 
enactments. Among the items in the balance-sheet, we 
observe that the water-rates accruing last Midsummer were 
£121,266, as compared with £119,063 in the corresponding 
period of 1883. ‘The loss through empty houses, houses cut 
off, and bad debts, is larger at the later date than at the 
earlier ; the total for these items rising from £3586 to £5973. 
But the report is satisfactory, so far as the general financial 
result is concerned. The Directors declare that they have 
fulfilled every obligation imposed upon the Company by law; 
and they are evidently resolved to resist all attempts to im- 
pair their existing rights, including Mr. Torrens’s Bill on the 
annual value question, supposing it reappears next session. 








DeatH or Mr. W. J. Jones.—We have just been apprised of, and 
announce with regret the death of Mr. William J. Jones, Assoc. M. 
Inst. C.E., Engineer of the Cerchi station of the Anglo-Romano Gas 
Company, and formerly connected with the Malta and Mediterranean 
Gas Company. He died suddenly at Rome on the 10th inst., at the age 
of 34 years. 

CommerctaL Gas Company.—The Directors, in their report to be presented 
at the ordinary meeting of proprietors on the 8rd prox., say: The revenue 
account for the half year ended June 30 shows a net profit of £41,900 7s., 
making, with £1347 6s. 8d. received for interest, £43,247 18s. 8d., which, 
added to the amount brought forward from previous half years, makes the 
sum of £99,075 19s. 3d. standing to the credit of net revenue. Deducting 
therefrom £1575 for interest on debenture stock, there remains the sum of 
£97,500 19s. 3d., of which, having regard to the sliding scale and the price 
of gas charged during the half year, £42,887 1s. 7d. is available for dividend. 
The Directors therefore recommend the payment of dividends at the rates 
of £133 per cent. per annum upon the old stock of the Company, and of £103 
per cent. per annum upon the new stock, both less income-tax. The balance 
of the net revenue, £54,613 17s. 8d., will be carried forward to the next 
half year. 

Tue EXTENsIons aT THE Oxrorp Gas-Worxs.—At the annual meeting 
of the shareholders in the Oxford Gaslight and Coke Company, on Monday 
last week—the Mayor (Alderman Hughes), who is Chairman of the Board 
of Directors, presiding—allusion was made to the large additions that have 
recently been made to the works by the erection of a new retort-house with 
coal-shed under one roof ; the retorts erected being capable of producing 
500,000 cubic feet of gas per day, and the store of containing 1500 tons of 
coal. There has also been erected new sulphur purifiers, which fully 
answer the expectations of the Directors; reducing the sulphur to 12 
grains per 100 cubic feet of gas, this being 8 grains less than is prescribed 
by Act of Parliament. The Company are also sending out gas of over 17 
candles, while the Act only compels them to make it equal to 16-candle 
illuminating tye They have nearly completed the laying of larger 
mains from St. Giles’ Church to Summertown, which will enable the 
Company to supply the north of Oxford to any extent which the district 
may require. Votes of thanks to the Chairman and the Engineer of the 
Company (Mr, J, Eldridge) were passed. 





Gssans. Commentaries, and Rebietvs, 


GAS AND WATER COMPANIES IN THE MONEY MARKET, 
A pisposiTion to realize upon the advances of the previous week 
has had the effect of putting Gaslight and Coke somewhat back in 
the quotations ; but, with the exception of this slight relapse, recent 
improvements in price have been well maintained generally, and 
in not a few cases still further augmented. British now stands 
very high, and Continental Union shows a great advance, which 
may be accounted for by expectations formed that a higher rate of 
dividend is in store. Commercials have moved at last; and both 
the old and the new issues show a gain of 3. During the last 
month or two a very considerable improvement has been effected 
in the debenture stocks of the Metropolitan Companies. They 
had long been figuring at prices much too low compared with the 
average quotations of securities of equal class in other markets. 
This inequality is now remedied, or partially remedied ; and the 
prices marked, though by no means unduly high, are considerably 
above what has hitherto been attained. ; 

Among the water stocks, there has been a slight relapse here 
and there after the giant strides effected in the previous week ; but 
it is less than might fairly have been expected. Grand Junction 
fell back to its former figure, and East London and Southwark 
and Vauxhall had to give way a little; but, generally speaking, the 
market has been firm and quiet. Kent and Lambeth made a 
further solid improvement, and now stand well. 

The markets closed at the end of the week as follows :— 
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Rise 
| Beal Pai | Rise) viet 
Issue (Share “— geil NAME. J. Gesieg |Fall | Spon 
pa aS | | Wk.) ment. 
£ p.¢. GAS COMPANIES. | |£s.d. 
589,944) 10 |9 April | 10 /Alliance & Dublin 10p.c.max| 10 |184—194) .. |5 2 6 
200,000 5 |29May| 7 |Bombay, Limited . . . .| 5| 6j—7}|.. 5 3 5 
880,000 Stck.| 28 Aug.| 103 |Brentford Consolidated . .| 100 |202—207| .. 5 810 
110,000) ,, ” 7 Do. New. « « « «| 100 /150—155) .. [5 0 0 
820,000, 27 Mar.| 113 |British. . . . + » « +| 20} 44—46 \+1 417 6 
550,000'Stck.| 9 April | 12 |Commercial, Old Stock . .| 100 /253—258'+3 (4 18 10 
125,845) ,, eee 9 Do. New do. . .| 100 /193—198/+3 [418 5 
70,000) ,, |27June| 44 Do. — 44p.c. Deb. do.| 100 |117—122)+2 |3 13 9 
557,320| 20 | 12 June| 10 |Continental Union, Limited.) 20 (865-374 +1}5 6 8 
242,680) 20 zr 10 Do. New '69&'72| 14 |264—274'+14'5 110 
200,000; 20 ” 7 Do. 7p.c. Pref. | 20} 30—31 | .. |410 8 
284,060) 10 |80July| 11 |European Limited . . 10 21—22 | os 5 00 
90,000) 10 1 ll Do. New. Th/144—153) .. [5 6 9 
177,030) 10 ” 11 Do. do.. . 10—11 | .. [5 0 o 
5,442,550/Stck.| 14 Aug. | 12 /Gaslight& Coke, A,Ordinary | 100 roy -- |5 6 2 
100,000; ,, ” 4 Do. B,4p.c.max.| 100 | 82—85 | .. {4 14 1 
665,000) ;, + oe Do. ©,D,&E,10p.c.Pf.| 100 |235—240} .. |4 3 4 
80,000] ,, a 5 Do. F, 5 p.c. Prf. | 100 |110—115] .. |4 611 
60,000; ,, ” 74 Do, G,Tap.c. do. | 100 |155—165 410 10 
1,300,000; ,, ” 7 Do. H,7 p.c. max.) 100 |150—155/+2 |410 8 
466,538) ,, ” 10 Do. J, 10 p. c. Prf.| 100 |233—238) .. 4 4 0 
1,061,335} ,, |12June|) 4 Do. 4p.c. Deb.Stk.| 100 |108—111/ .. 312 0 
295,912) ,, et 44 Do. 44p.c. do. | 100 118-122) +13/3 13 9 
475,020) ,, ” Do. 6p.c.. «+ +] 100 160—165) +2 {3 12 8 
8,500,000} ,, |15 May| 10 |Imperial Continental. . .| 100 |205—210| .. |415 2 
150, 29May/| 9 |Oriental,Limited... . 5 84—9 oe 5 0 0 
500,000| Stck.| 28 Aug. | 144 |South Metropolitan, A Stock) 100 |270—275) .. 5 5 5 
1,350,000; ,, » ll Do. B do. | 100 |220—225) .. 5 45 
255,200; ,, |27June! 6 Do. 5p.c.Deb.Stk.| 100 |127—130| .. |3 16 11 

WATER COMPANIES, 
684,725 |Stck.|27 June) 7% |Chelsea, Ordinary . . . «| 100 /188—193) .. (8 15 1 
1,695,260) ,, ” 74 |East London, Ordinary . .| 100 |188—193|—2 |3 17 s 
700,000; 50 |12June) 84 |Grand Junction . . . «| 60 |104—109 —8 3 18 0 
699,250|Stck.|15 May| 10 |Kent . . . +. + «+ « + 100 255—265) +5 3 15 6 
951,800) 100 |27 June) 74 |Lambeth,10p.c.max, . .| 100 /190—i95) .. |8 16 ll 
406,200! 100 a 7 Do. 4p.c.max.. .| 100 |170—180|+5 |4 3 4 
150,000) Stck.|27 Mar.) 4 Do. 4 p. c. Deb. Stk. .| 100 |112—115) .. |3 9 6 
500,000) 100 | 14 Aug.| 124 |New River, New Shares . .; 100 320—830) os 313 5 
1,000,000 Stck. ” 4 jo.  4p.c. Deb, Stk. .| 100 |118—116) .. 3 8 ll 
742,300|Stck.|12 June} 8 |S’thwk &V’xhall,10p.c.max.| 100 188—193) —2 4 210 
1,154,541| ,, » | 10 |West Middlesex . . . «| 100 |245—250) .. is 18 6 








THE WORKING OF GAS-ENGINES. 
Tue search for a hot-cylinder gas-engine has been taken up by 
many experimenters, whose qualifications for the task to which 
they addressed themselves have been very diverse. Some have 
brought to the problem the highest preliminary training in mathe- 
matics and physical science; while others have dared the attempt 
with the light-heartedness of the born inventor, who regards all 
revious acquaintance with his subject as a positive disqualification. 
he demand has not in this instance created the supply ; and, not- 
withstanding all that has been done in the matter, the desired 
object seems at this day as far off as ever. All that is known 1s 
the initial fact that a hot-cylinder gas-engine would realize a very 
notable economy in comparison with the engines whose cylinders 
have to be cooled by currents of air and water. This has been 
made evident by the labours of a number of experimentalists, who 
have addressed themselves to the examination of the best type of 
existing gas-engines, which, tested upon the basis of the intrinsic 
power of the fuel with which they are fed, are shown to be wasteful 
machines. Nor does there seem to be any reason why, in the 
nature of things, this should always be so. Every philosopher who 
has, during the past twenty years, looked at the question from a 
high standpoint, down to Lord Rayleigh in Montreal last month, 
has conceded the possibility of great improvement being made 
in the gas-engine. This opinion is fully participated in by the 
numerous inventors whose designs fill our Patent Record week 
after week. It is a remarkable illustration of the possibility of the 
whole industrial world looking in one way, and yet missing the 
object sought for. ' 7 
ong others, M. Witz, a French professor of physical science, 
has contributed something to the stock of knowledge on the subject— 
not exactly of a hot-cylinder engine, but of the need for it. In 4 
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recent paper, published in the Journal de l’Eclairage aw Gaz, 
Dr. Witz enlarges upon this subject in a highly instructive manner. 
In giving our English readers an abstract of this learned commu- 
nication we must begin by regretting the poverty of our language 
in respect of two words, often used by French engineers, for which no 
equivalent in English is known tous. The first is paroi ; the second 
foyer. The two languages have lent and borrowed of each other con- 
venient expressions so freely that we are almost tempted to follow the 
precedent in the present emergency. The title given by Dr. Witz 
to his paper is ‘‘ De l'action de paroi dans les moteurs a gaz 
tonnant ;"’ parot in this case meaning the sides, periphery, sub- 
stance, &c., of the cylinder. It implies, in short, the whole 
material and structure of any vessel in relation to its content; and 
is a most expressive word, particularly when used in connection 
with a gas-engine cylinder. The other word need not be explained 
here; but anyone who knows how frequently it is used to express 
something that requires a whole sentence in English, will appre- 
ciate our regret at being debarred from its use. 

Dr. Witz begins his memoir with the declaration that the paroi 
of a cylinder plays an important part in heat engines. Its action 
in the steam-engine is well known; the steam which comes from 
the boiler encounters a wall of cast iron, perfectly clean and com- 
paratively cold, upon which it immediately condenses. The metal 
accordingly becomes covered with a film of liquid more or less 
thick, which vaporizes afresh during the periods of expansion and 
exhaustion. Thus there is partial condensation during admission 
of steam to the cylinder, followed by evaporation during the other 
working periods ; the consequence being a loss which can only be 
ameliorated by the use of a jacket of live steam. This jacket 
reduces condensation during the first period, and supplies to the 
walls the heat carried off during the second period. The result of 
this double action is to increase the work during the period of 
expansion, and to annul the loss in the condenser by reducing to 
the minimum the quantity of water enclosed in the cylinder at the 
end of the stroke. 

Steam jackets, which had dropped out of vogue, have recon- 
quered the position, given them by Watt, which they should never 
have lost. The best modern constructors are now careful to steam- 
jacket not only the sides of steam-cylinders but also the ends, and 
even the pistons. From his own experience Dr. Witz values the 
saving thus realized at 15 per cent. 

That the action of the paroi is not less noteworthy in gas- 
engines might be affirmed a priori ; Dr. Witz takes upon himself 
to demonstrate that it is much more important. All gas-engines 
exceeding one or two horse power are surrounded with a cold-water 
jacket. The heat removed by this is enormous. In an excellent 
* Otto " gas-engine experimented with by the author at the Roubaix 
Gas- Works, it was found that the heat lost in this way was 40 per 
cent. of the disposable energy, and 48 per cent. of the utilizable 
heat. M.Tresca found a loss from this cause of 52 per cent. witha 
Lenoir motor. All the waste resulting from the imperfect expan- 
sion, the discharge of hot gases, and the passive resistance of the 
machine disappeared in this colossal waste. In the “Otto” engine 
referred to, which was well constructed, well looked after, and worked 
perfectly, the normal consumption of gas was not usually more 
than 1000 litres per hour. To move it without any load, the con- 
sumption was 400 litres per hour per nominal horse-power, or 
nearly half its requirement for full work. All this heat went into 
the water tank or into the air with the exhaust. 

This is the grave and ruinous imperfection that designers have 
80 long sought to correct. Indirect solutions of the problem have 
been attempted, such as M. Hugon’s device of pulverizing water 
in the explosion cylinder, to gather the lost heat and facilitate 
lubrication. Such is also the plan of Messrs. Simon and Son, of 
Nottingham, who place the gas-cylinder in the midst of a steam- 
boiler, and use the boiler pressure to help the gas. The result of 
these attempts has, however, been only mediocre. It would seem 
to be necessary in the first place to know perfectly the working 
of these motors; to analyze the phenomena which take place 
behind the piston, before seeking to improve the performance. In 
a word, it has appeared advisable that the physicist should precede 
the engineer. Dr. Witz has endeavoured to personate the former 
character, with the aid of appliances placed at his disposal in the 
laboratory of the Lille Faculty of Sciences. 

It was determined to produce, as it were artificially, the pheno- 
mena of explosion and expansion which succeed each other behind 
the piston of a gas-engine, varying these in their principal cireum- 
stances. For this purpose the author made use of a cast-iron 
cylinder, placed vertically, 200 millimétres internal diameter and 
400 millimétres high. A piston weighing 14°5 kilos, provided with 
bronze rings, moves upward through a travel of 323 millimatres 
under the pressure of an explosion behind it; the weight of the 
piston and the friction of the rings being together equal to about 
315 kilos, which is the weight of a counterpoise enabling the 
piston to move easily up or down. The counterpoise actually used, 
however, weighed 75 kilos; and it was connected to the piston rod 
bya line provided with a brake. By this arrangement the velocity 
of the piston, and, consequently, the rapidity of expansion, was at 
the disposal of the operator. The piston rod was graduated to 
form a gauge of the bulk of gas behind it; and the inflammable 
mixture was admitted by a cock and fired by an induction spark. 
After an explosion had taken place, the piston rose until the resist- 
ance of the air and the constant resistance of its weight and 
friction balanced the ascensional force. It descended slowly, in 
proportion to the refrigeration and condensation of the products of 
combustion. The pressures developed under the piston were indi- 





cated by diagrams taken with a Richard indicator; and the time 
was recorded on the same card by a tuning fork vibrating 128 times 
per second. Thus the card showed at once the volumes and pres- 
sures of the gases, the velocity of ascension of the piston, the 
duration of the phenomenon of expansion, &c. The memoir then 
proceeds to give in detail the method of calculating results from 
the data thus obtained. Dr. Witz recognizes that the phenomena 
arising from the combustion of explosive bodies have been studied 
by many investigators. He points out that these experiments were 
all made in closed receptacles, without expansion; while, by his 
arrangement, expansion is elevated into a considerable factor, and 
the results are presented in a new light. The employment of high 
expansion presents, in particular, the double and precious advan- 
tage of limiting —— and reducing the pressure developed by 
the explosion. By limiting the temperature, the effects of dissocia- 
tion, which do not appear under 1500° C., are also avoided. 

Taking the volume and surface of the tube of the inlet cock com- 
prised between the cylinder and the plug, the volumes and surfaces 
corresponding to the first four gauge-marks of admission are— 


Surface 

Surface. Volume, 
906 squarec. 0°85 
1109 ~ 0°53 
Third ,, ° 8096 __,, 1312 - 0°42 
Fourth ,, . 4111 ,, se & 0°35 


When commencing the experiments it was found that illumina- 
ting gas offered most serious difficulties, because of the variations 
of composition from one day to another in the gas supply of the 
same town. Certain experiments conducted in February could not 
be connected with those of June, although made under identical 
conditions. A mixture which, in winter, showed incomplete com- 
bustion with admission at the third notch, burned completely in 
summer. The author is content for the present to note this fact, 
which he is now studying more fully, and will treat of on a future 
date. These variations in the heating power of coal gas necessi- 
tated special researches with an explosive mixture of constant 
composition. Eventually a mixture of carbonic oxide and air was 
selected ; the former being produced by the action of sulphuric acid 
upon yellow prussiate of potash, the accompanying cyanhydric acid 
being retained by a washer, and the washed gas stored over water. 
Dr. Witz gives the heat developed by the explosion of a volume of 
this gas with varying proportions of air. The common coal gas 
of the Continental Union Gas Company, of Lille, has a calorific 
power of 5520 calories per cubic métre. The complete combustion 
of this gas requires 54 times its volume of air, developing by the 
explosion of this mixture a temperature of 2200° C. and a pres- 
sure of 9 atmospheres. By mixing the gas with 9°4 volumes of 
air the temperature of explosion does not exceed 1600° C. in a con- 
stant volume. 

The first object of the author's experiments was to observe the 
effect produced upon an explosion by the velocity of expansion. 
Briefly, without reproducing the details given in the memoir, it 
appears that for carbonic oxide, as for coal gas, the useful work 
increases with the velocity of expansion. A complete analysis 
of the phenomenon, permitting the author to follow the 
rapidity of combustion, has shown him that as the velocity 
of expansion increases, combustion is by the same fact ren- 
dered more rapid. In short, Dr. Witz has been led to formulate 
these two theorems: (1) Utilization increases with the velocity of 
expansion, and (2) combustion is so much the more rapid as the 
velocity of expansion is more complete. These laws are of funda- 
mental importance in connection with gas motors. In fact, this 
great influence of the velocity of expansion is but a consequence of 
the action of the paroi. How can the modification of all the 
phenomena of explosion by the velocity of expansion be otherwise 
explained? It can only be by the cooling of the metallic surface 
which, exercised during a shorter or longer time, subtracts heat 
proportionately from the explosion-centre and diminishes the inten- 
sity of the reaction. It is not only the rapidity of combustion 
which is subject to this influence, but the surface of the diagram 
itself is reduced ; the work diminishes, and the utilization falls, as 
already stated. To extract the best possible portion of the heat 
disposable from explosive mixtures it is necessary, therefore, to 
arrange the expansion of the products of combustion in the shortest 
possible time, and to reduce the surface of the cylinder to the 
surface +, the minimum. There 
volume 
will be also recognized the great advantage of realizing the maxi- 
mum Q: V (the proportion of the quantity of disposable heat to 
the volume occupied by the explosive mixture). In other words, 
the real sanatieel as well as theoretical advantage of compressing 
the air and gas before ignition will appear. : 

A great deal of the superiority of motors of the “* Otto” type, is 
due to the extreme rapidity of expansion of the gas in their 
cylinders. The action of the paroi is, therefore, the great regulator 
of explosive phenomenon. It is competent to accelerate or slacken 
combustion, to produce slow and gradual combustion; it performs 
some functions in this respect sometimes ascribed to dissociation. 
Dissociation is not necessary to explain them, however, for they can 
be reproduced in cylinders wherein the temperature does not surpass 
1400° C. Dilution renders this slow combustion more apparent; 
but the phenomenon of prolonged combustion can be produced 
independently of dilution. This perfectly logical deduction invali- 
dates and confirms by turns the theory sustained by Mr. Dugald 
Clerk. With Mr. Clerk, Dr. Witz holds M. Otto to be in error in 


Volume. 
1066 cubic c. 
2081 ,, 


First notch 
Second ,, 


minimum; that is to say, to reduce 











538 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Sept. 23, 1884, 





trying to retard combustion, which is an imperfection. Unfortu- 
nately, this retardation (nachbrennen) cannot be avoided altogether. 
Why? According to Mr. Clerk, because of the progressive develop- 
ment of dissociation, together with combustion in the explosion 
chamber ; according to Dr. Witz, because of the action of the paroi, 
which can be only reduced, not totally suppressed. Dr. Witz 
agrees with Clerk’s affirmation that Otto’s success is due to com- 
pression alone, and not to the extreme dilution of the explosive 
mixture by the products of the combustion of a previous charge. 

In order to prove yet again the importance of the action of 
parot Dr. Witz experimented with the cylinder maintained at 
various temperatures. ‘The result in all cases showed the prepon- 
derating influence of refrigeration, which deforms the cycle and 
lowers the duty of gas-engines. As to the possibility of improving 
this class of motors, Dr. Witz is sanguine. Still he holds that the 
“Otto” type of engines is better than anything that has yet 
appeared. The ‘‘ Otto’ engine will work more economically, and 
with perfect safety, the author declares, if the circulating water be 
warmed to 75° C. In the next place, he strongly advises that all 
gas-engines should be worked to their utmost capacity. Anyone 
requiring a force of so many horse power should obtain an engine 
of the same power, and not suffer himself to be seduced into pur- 
chasing a larger one. To work the “ Otto” engine to its full 
capacity, with hot water, is therefore the sum of Dr. Witz’s practical 
advice to power users. As to engineers, he declares that the hope 
for the future of the gas-engine rests in modifying the cooling 
influence of the cylinder. ; 
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EXPERIMENTS IN GASEOUS COMBUSTION. 


Among the papers read at the recent meeting of the British 
Association, at Montreal, was one before Section B (Chemistry) by 
Mr. Harold B. Dixon, M.A., F.C.S., &. The phenomenon of the 
burning of carbonic oxide in oxygen or atmospheric air has hitherto 
been looked upon as merely a direct combination of carbonic oxide 
with the oxygen to form carbonic acid; but Mr. Dixon proves the 
incorrectness of this view. <A perfectly dry mixture of carbonic 
oxide and oxygen does not explode when an electric spark passes 
through it. The presence of aqueous vapour or steam is needful 
to effect an explosion; the steam, by a series of reductions and 
oxidations, converting the carbonic oxide into carbonic acid. With 
increasing quantities of aqueous vapour, the rapidity of the inflam- 
mation increases. The velocities of explosion under different condi- 
tions of moisture, pressure, and temperature were determined by 
the author by means of the chronograph. 


THE STRUCTURE OF ENGLISH AND AM&RICAN CARBONIFEROUS 
Coats. 

This was the title of a paper read before the Montreal meeting 
of the British Association, by Mr. E. Wethered, F.G.S., F.C.S. 
The author said he had examined several seams of coal both in 
England and America; and pointed out that they were not always 
made up out of one continuous bed of coal, but often comprised 
several distinct beds. In the case of the well-known Welsh 
“* four-feet ’’ seam there were four distinct strata of coals, separated 
by clay beds only a few inches in thickness. In the case of the 
“splint coal” from the White Hill Colliery, near Edinburgh, the 
seam presented three clearly-defined beds of coal ; but these were 
not separated by partings of any kind. The American coals 
examined were collected by Mr. Wethered from the Warrior Coal- 
fields of Alabama, and from near Pittsburgh. The same structural 
affinities were noticed as in the English coal; and the author, 
therefore, came to the conclusion that the English and American 
carboniferous coals had a common origin. The spores in the coal 
from both countries were exactly allied. Some micro-spores froin 
Alabama were identical with those which occur in the lower bed of 
the Welsh “ four-feet” seam. A feature in spores obtained from 
all the coals was the triradiate markings which they exhibited. 
Whether this was to be regarded as superficial or not, it was very 
characteristic of them; and it must, therefore, be considered in 
attempting to ally them with modern vegetation. He regarded 
peat in the light of post-tertiary coal; lignite, as peat in a transi- 
tion state to coal; and coal, as the remains of carboniferous bogs. 
The author referred to the practical application of a knowledge of 
the microscopic structure of coal, as enabling the expert to judge of 
the nature of coal from an examination with a pocket lens. 


Tue Fusion or Iron, 


In the Metallarbeiter there recently appeared some observations 
on the behaviour of iron in smelting and casting. It was pointed 
out that the metallurgical processes by which iron is extracted from 
the ore, produces at the first running a metal which is chiefly iron, 
but which also contains carbon, silicon, manganese, and other sub- 
stances. These are impurities; but they have their uses in lowering 
the melting point of the metal. Pure iron, from its very high 
fusing point, is not well adapted for foundry use. The pig iron, 
with its high percentage of carbon, is much more convenient for 
castings. When pig iron is remelted in a cupola, air is brought 
into contact with the metal and the carbon mixed with it. Part of 
the carbon is oxidized, and the other impurities, such as silicon and 
manganese, together with a small quantity of iron, are oxidized 
and drawn off as slag. Other products of oxidation, carbonic 
oxide and iron oxide, are’ dissolved in the molten metal. 

_ The aqueous vapour of the air employed in the cupola blast is 





—.. 


decomposed into oxygen and hydrogen; the first of which 
goes to oxidizo the fuel and metal, the latter is dissolyeg 
in the metal. Iron possesses the property of absorbing, in the 
molten state, three times its volume of hydrogen, As the metal 
cools, the occluded gases (hydrogen and carbonic oxide) are set free ; 
leaving traces of their presence in the spongy, porous surface fre. 
quently found in solidified masses of metal. When molten iron, 
containing these gases, is run into a mould, the gases are liberated 
in the casting. ‘This is especially the case where the metal is run 
at a low temperature. The gases are best eliminated by making 
the iron very hot, and stirring it well in the ladles before filling 
the moulds. Iron when remelted has a greatly increased power 
of absorbing gases and iron oxide. For homogeneous castings it 
is necessary that all pig iron should be used, without admixture of 
old castings. Spongy castings are also caused by an improper 
moulding material, which leads to the formation of surface 
cavities. The bubbles produced by dissolved gases, however, have 
a bright, metallic surface, while those due to the moulds are 
covered with a dull film of oxide. 
A Gas THERMO-REGULATOR. 

The accompanying illustration of a thermo-regulator is taken 
from a communication to the Comptes Rendus by M. von Baum- 
hauer, of Harlem. The purpose for which it is used is to keep a 
constant temperature in a stove or apartment by a gas-flame, or to 
cut off the supply of gas at a given maximum temperature. The 


























outer tube A is a common test tube, contracted at the top d, and 
fused in the blowpipe flame upon another smaller tube B, the 
lower end of which is drawn out to a point. The connection may, 
of course, be made by a cork; but the best way is that shown. 
The upper end of the second tube B is inserted, gas-tight, into one 
end of a common brass elbow atr. On the other side of this elbow, 
at m, a hole is drilled in which a leather collar is placed, allowing 
the easy gas-tight passage of a third and smallest tube c. Air is 
contained between the tubes A and B, and the dilatation of this 
air, in conjunction with the almost negligeable dilatation of the 


. mercury, produces the regulating effect. The sensitiveness of the 


apparatus depends upon the proportion between the volume of air 
confined between the tubes and the interior section of the tube b. 
In the figure, which represents a regulator sensitive to differences 
of 2° C., the gas comes through the flexible tube 2; passes out- 
side the tube ¢ to the bottom; and, when not stopped by the 
expanded mercury, rises through c to the tube 1, whence it is con- 
ducted to the burner. The height of the internal tube is adjustable; 
and it is pierced with a hole o to permit the passage of gas to a 
pilot light. The upper flexible tube / is passed over a roller p to 
avoid pinching and crippling. In the design, the internal tube 1s 
shown graduated ; but this is not necessary for its working as a 
regulator. It is recommended that the mercury should be covered 
with a few drops of glycerine ; and that the working of the instru- 
ment should be adjusted by comparison with a thermometer at 
maximum and minimum temperatures. 


Tue Exasticity oF METALS. 


M. Tresca has contributed to the Comptes Rendus some observa- 
tions on the effect of hammering, and the variation of the limit 
of elasticity of metals and materials used in the arts. He says 
that hitherto, in considering the deformation of solids under strain, 
two distinct periods, relative to their mechanical properties, have 
alone been recognized. These periods are,’of course, the elastic 
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limit and the breaking point. In the course of M. Tresca’s own 
experiments, however, he has found it necessary to consider, at the 
end of the period of alteration of elasticity, a third state, geometri- 
cally defined and describable as a period of fluidity, corresponding 
to the possibility of a continuous deformation under the constant 
action of the same strain. This particular condition is only realized 
with very malleable or plastic bodies; and it may even be regarded 
as characteristic of such bodies, since its absence is noticeable in 
all non-malleable or fragile bodies, which break without being 
deformed. It is already known that the period of altered elasticity 
for hard or tempered steel is much less than for iron. In 1871 the 
author showed that steel or iron rails that had acquired a permanent 
set were at the same time perfectly elastic up to the limit of the 
load which they had already borne. With certain bars the same 
result was renewed five times in succession ; and thus their period of 
perfect elasticity could be successively extended while the coefficient 
of elasticity did not appear to sustain any appreciable modification. 
This process, of repeated straining, when there is an absence of a 
certain hammering effect, renders malleable bodies somewhat similar 
to those which are not malleable and brittle. There is an indication 
here of another argument against the testing of steam-boilers by 
exaggerated pressures before use, which process has the effect of 
rendering the plates more brittle and liable to sudden rupture. 
M. Tresca also protests against the elongation of metals, under 
breaking-strain tests, being stated as a percentage of the length. 
The elongation is in all cases chiefly local; and is therefore the same 
for a test piece 12 inches or 8 inches long, being confined to the im- 
mediate vicinity of the point of rupture. The indication of elasti- 
city should rather be sought for in the reduction of the area of the 
bar at the point of rupture. This portion of the bar is otherwise 
remarkable for having lost its original condition. Itis condensed in 
a remarkable manner, and has almost completely lost its mallea- 
bility. The final rupture, therefore, is that of a brittle zone of the 
metal, of the same character that may be produced by hammering. 
If a test bar, strained almost to the verge of rupture, be annealed, 
it will stretch yet further before breaking; and, indeed, by succes- 
sive annealings and stretchings, may be excessively modified in its 
proportions. 


Tue DinaTaTION oF GASES AND LiquiDs. 


In a paper contributed some time since to the Russian Chemical 
Society, Professor Mendeléeff arrived at the conclusion, says Nature, 
that the dilatation of liquids can be expressed by the formula V = 


—H where k is a module which varies for different liquids, and 
increases with their volatility. The researches of M. Van der 
Vaals, combined with the above, have enabled Messrs. Thorpe 
and Riicker to establish the remarkable relation between the 
absolute temperature of boiling ¢,, reckoned from the absolute zero 
(— 273°), the volume V;, measured ‘at a temperature ¢, and a con- 
stant a. This seems to be near to 1°995 or 2. Since then, in a 
communication to the Russian Chemical Society, Professor Mende- 
léeff shows that, if the dilatation of gases and that of liquids be 


expressed by the formule V;=1-+ at, and V; = ik which 
 & 
would give 24; = 7, — 7, and the constant a be taken equal to 2, 


1 
we receive 7 = 2t, + 273, where k and ¢, are determining one 


another. This deduction is confirmed, in fact, by direct measure- 
ments. The further progress in the mechanics of liquids, he says, 
must be expected from new experimental and theoretical researches 
into the compressibility of liquids at different temperatures, and 
into its relations to the modulus of dilatation. The fundamental 
equation of liquids must express the relations between their 
volume, temperature, and pressure, as is the case for gases. As 
to a complete conception of the ideal state of bodies, it must con- 
tain also the relations to their molecular weight and composition. 





Last Wednesday the first sod of a large new reservoir being constructed 
for the Driffield Water Company was turned. This work has been rendered 
necessary in consequence of the increased demands made upon the Com- 
pany of late for water, which has hitherto been pumped from their deep 
well direct into the mains throughout the district. 


At Portsmouth a local company has been formed—the Portsmouth Water 
Fittings Company, Limited—with a capital of £5000 in £10 shares, to 
supply, fix, and repair all kinds of water fittings and apparatus. The 
Directors are mainly gentlemen connected with the Borough of Portsmouth 
Water-Works Company ; and so will have a double interest in making the 
new Company a success. The Articles of Association provide that, after 
payment of 5 per cent. per annum on the subscribed capital, the Board 
will be entitled to 150 guineas per annum, and to a further 50 guineas 
for each additional 1 per cent. of dividend. 


In the course of his address as President of this year’s Chemical Section 
of the British Association, Professor Henry E. Roscoe, F.R.S., said :. The 
discovery of the aniline colours by Perkin, their elaboration by Hofmann, 
the synthesis of alizarin by Graebe and Liebermann (being the first 
vegetable colouring matter which has been artificially obtained), the 
artificial production of indigo by Baeyer, and lastly the preparation, by 
Fischer, of kairine (a febrifuge as potent as quinine), are some of the well- 
known recent triumphs of modern synthetical chemistry. And these 
triumphs, let us remember, have not been obtained by any such “ random 
hap-hazarding” as yielded results in Priestley’s time. In the virgin soil 
of a century ago, the ground only required to be scratched, and the seed 
thrown in, to yield a fruitful crop. Now the surface soil has long been 
exhausted ; and the successful cultivator can only obtain results by a deep 
om menue preparation, and by a systematic and scientific treatment of 

is material. 





Cechnical Record. 


LIGHTHOUSE ILLUMINANTS. 

At the recent meeting of the British Association, at Montreal, 
Sir James N. Dovetass, the Engineer to the Trinity Board, in the 
course of a paper on “Improvements in Coast Lighting,’’ made 
reference to the relative power of the various illuminants used in 
English lighthouses. He said that the light of a Trinty House oil- 
lamp with four concentric-wicks, employed with dioptric lights of 
the first order of Fresnel, had an intensity of 230 candles; while 
the electric arc lights, first practically produced by Holmes, and 
installed at the South Foreland in 1858, had an intensity of about 
700 candles. Compact flame luminaries were now being produced 
from mineral and other oils, and coal gas, by improved burners. 
These had an intensity of 1500 to 1600 candles. With the Wigham 
gas-burner, when consuming rich cannel gas, an intensity of nearly 
8000 candles had been reached; but these flames had been 
found to be so wanting in focal compactness—and consequently 
so much loss was incurred in their application to optical 
apparatus of the dimensions convenient for service in a coast- 
lighthouse lantern of the first class—that the intensity of the 
resultant beam was not found to exceed that of the more com- 
pact flame of lower intensity and consumption of gas. With the 
electric light, an intensity of 60,000 candles was now found to 
be practically and reliably available for the focus of an optical 
apparatus for coast lighting. So that, with regard to intensity and 
consequent penetrative power, this luminary was found to far out- 
strip all competitors. With regard to economy, and doubtless for 
a wide and general application, mineral oil had the advantage of 
its rivals up to the maximum intensity at which flame luminaries 
were practicable. It had also the further advantage over elec- 
tricity or gas, in its ready application at coast signal stations 
however isolated, and in many cases where the other luminaries 
referred to would be impracticable. A very elaborate and 
exhaustive series of experiments were, he remarked, now being 
carried out by the Trinity House at the South Foreland, with 
mineral oil, coal gas, and electric arc luminaries, for the purpose 
of determining the exact relative efficiency and economy of the 
three illuminants for coast lighting; and the results of these investi- 
gations were looked forward to with great interest as marking a 
very important epoch in the progress of coast lighting. 


CHEMICAL ACTIONS WITH CARBON AND ITS 
COMPOUNDS. 

In a paper presented to the Birmingham Philosophical Society, 
Mr. G. Gore, LL.D., F.R.S., describes the following (among other) 
experiments which he had made with the object of finding some 
new reactions in which carbon is set free in its elementary state, 
and also to discover new facts respecting carbon and some of its 
compounds :— 

Coal gas was passed over red-hot peroxide of iron in a state of 
fine powder. It set free metallic iron and carbon as a fine black 
powder. 

By passing coal gas over fused argentic fluoride in a platinum 
boat, at an incipient red-heat, all the silver salt was reduced to 
metal; hydrofluoric acid was formed; and a little carbon was 
separated as a black powder mixed with the unfused silver. 

Coal gas was passed over argentic chloride just below its fusion- 
point; also over chloride of lead in a state of fusion, until the salts 
were quite reduced to metal. In each case, but most with the 
silver salt, carbon in the state of a fine black powder was set free; 
and was obtained on dissolving the residue in dilute nitric acid. 
The chlorides of copper and cadmium were similarly treated. The 
former was slowly reduced, and some carbon liberated; the latter 
was not decomposed. 

By passing coal gas, during several hours, over fused iodide of 
silver in a glass retort, at a red-heat, only a comparatively small 
portion of the salt was reduced to the metallic state. No carbon 
was detected. 

Mixtures of carbonic anhydride and hydrogen, carbonic oxide 
and hydrogen, and of all three of these gases, were passed through 
red-hot glass tubes, and also over red-hot platinum-foil; but in no 
case was either vapour of water formed or carbon eliminated. By 
passing a mixture of carbonic anhydride and hydrogen through a 
red-hot iron tube containing iron turnings, no decomposition 
occurred. 





ELECTRIC LIGHTING IN FRANCE. 

We have been favoured with a copy of a paper read before the 
last meeting of the Société Technique de |’Industrie du Gaz en 
France, by M. Px. Detanaye, of the Revue Industrielle, giving an 
account of the ‘“ progress’”’ made in electric lighting during 1883. 
In publishing the following abstract of the paper, Engineering 
concludes with these words: ‘“‘ The paper is chiefly interesting in 
showing how favourably situated the electric light is in France ; 
and how slow its progress is, even with the odds in its favour.” 

The author commenced by a brief account of the inventions of 
the year; and then turned to the question of expense, as compared 
with that of gas—founding his conclusions upon figures derived 
from typical installations. He stated that, for manufacturing 
establishments, the installation at the Cail workshops was among 
the most interesting, as it comprised both arc and incandescence 
lamps. The total superficial area illuminated is 251,880 square 
feet ; and the number of lights 177, of which 94 are arc lamps and 
83 incandescence lamps. The cost, without the land and buildings, 
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was £4900. The maintenance per hour is 1-074. for the arcs, and 
0°10d. for the incandescence lamps; the power required being 1°38- 
horse power for the former, and 10 kilogrammétres for the second. 
The total working expense is 19s. 2d.; or 0°003d. per Carcel-hour 
(1 Carcel = 9°5 standard candles). The amortization and interest 
on capital, and the maintenance, taken together, at 15 per cent., 
represent £736. Assuming a mean of 500 hours lighting per 
annum there must be added on this account 0°0046d. per Carcel- 
hour, which will bring the total cost to 0°0076d. The total expense 
is £2°44 per hour, or equal to the cost of 7167 cubic feet of 
gas at 6s. 9d. per 1000 cubic feet—a quantity of gas which 
M. Delahaye does not think will ever be brought to yield 
the same amount of light as is furnished by the electricity. 
He next takes the case of the Grand Magasins du Printemps. 
The lights here burn 5 hours per day for 300 days in the year ; 
with the exception of 30 Jablochkoff candles in the basement, 
which are in use 9 hours per day. The annual cost for candles, 
carbons, and electric lamps is 60,900 frs. (£2436); the cost of the 
motive power (490,065-horse power hours) is 39,200 frs. (£1568) ; 
the expenses of the staff are 33,000 frs. (£1320) ; the amortization 
and interest, at 10 per cent., 68,400 frs. (£2736) ; and the mainte- 
nance, at 5 per cent., 29,200 frs. (£1168). The total expense is 
thus 230,700 frs. (£9228). M. Delahaye institutes two comparisons 
between this and gas lighting. First, he estimates what would be 
the price of a gas installation, and what it would cost per year; 
and second, what consumption of gas corresponds to the light 
furnished by the electricity. In the former case, assuming there 
would be 3000 gas-burners, giving 9°5 candles each, and taking 
the price of gas at 6s. 9d. per 1000 cubic feet, and adding thereto 
33 per cent. for amortization, interest, supervision, &c., the yearly 
expense is 221,625 frs. (£8865), or almost the same as electricity. 
According to the latter mode of investigation, the consumption 
would be 69,509,760 cubic feet. At the price given above, the cost 
would be £31,015; or 34 times as much as electricity. Of course, 
such an amount of gas could not be burnt, as it would render the 
place uninhabitable. M. Delahaye did not adduce any precise 
instance of incandescence lighting; but he gave a detailed estimate 
of its cost. He came to the conclusion that, in an important 
installation, it need not be dearer than gas at Paris rates—a result 
that (says our contemporary) will meet with very general accep- 
tance in this country, where some have been bold enough to argue 
that it might compete with gas at half the price at which it is sup- 
plied in Paris. 








Correspondence, 


[We are not responsible for the opinions expressed by Correspondents. } 





MR. VALON’S THEORY. 

Srr,—In the course of your leading article on the above you state that 
‘‘Mr. Valon has startled everybody by declaring that dry air cannot be 
heated by passing through hot channels under the slight traction of a 
chimney draught ;” and further on you say that “‘ this astounding asser- 
tion, though disbelieved by most men, has not been disproved.” 

Now I was one of those who, after seeing an experiment made by 
Mr. Valon at his works—viz., the passing of air through a 2-inch red-hot 
pipe without any great appreciable increase of temperature where the 
thermometer was placed, came away thinking that there must be some- 
thing in his theory, and expected to get similar results by experimenting 
here ; but, so far from that being the case, all the experiments that I 
have had made here go to show that dry air can be heated under the 
same conditions that exist in the regenerative flues of a setting. It is 
suflicient to prove, in order to entirely upset Mr. Valon’s theory, that 
dry air purified from carbonic acid, and drawn through a heated porcelain, 
copper, or iron tube with a draught of not more than 4 inch, will show a 
temperature which is above what a mercury thermometer will register. 
There is no mystery about the matter. Mr. Valon has seen it here, and 
brought his own apparatus, with which we showed him identical results ; 
and I should be happy to show the experiment to any one of my profes- 
sional brethren who is at all sceptical in the matter. 

Where I believe that Mr. Valon has been misled in his experiments is 
in the rapid manner in which the heat applied to the air has been con- 
ducted away before it reached his thermometer; or, in other words, all 
the units of heat taken up by passing a small quantity of air through 
his 2-inch tube was abstracted between the non-heated portion of the 
tube and the thermometer. In his anxiety to cut off any heat of radia- 
tion his thermometer has been placed too far off. . Loess 

Beckton, Sept. 20, 1884. ' G. CG. Taewsr. 


Sir,—I should not like it to be assumed that I regard Mr. Valon’s reply 
to my letter as unassailable. I have been making experiments, which 
(so far as they have gone) have already proved the incorrectness of Mr. 
Valon’s conclusions. Absence from home, however, and other causes, 
have prevented their completion ; but I hope next week to be able to 
communicate them in such a way as shall be conclusive on the point at 
_—* : vo P. LEATHER 
Burnley, Sept. 19, 1884. dao P. ia : 

GASEOUS FIRING. 

Srr,—After reading the very interesting correspondence which has 
appeared from week to week in the JournaL, upon “ gaseous firing, and 
the possibility of heating air to a high degree of intensity,” it was 
thought that the following particulars bearing upon the subject would 
be acceptable to your readers. 

As a very ready means of ascertaining the temperature to which air 
can be raised by passing through channels, is afforded in the arrange- 
ment of regenerator for which I hold patent rights, it was decided to 
practically put this to the test upon these furnaces and regenerators, 
which have been in work here for some time; and the practical and 





actual results of the experiments show that the air is heated up to a 
very high degree. The generators in this case are not worked at exces. 
sive, but at a moderate degree of temperature ; in fact, much below that 
of an ordinary furnace. 

The arrangement for testing is shown by the accompanying engravings, 
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PLAN. 

ARRANGEMENT BY MR. G. WINSTANLEY, ASSOC. M, INST. C.E., OF 

COVENTRY, FOR TESTING THE TEMPERATURE OF THE AIR 
PASSING FROM THE CHANNELS OF A REGENERATOR. 

The method of testing is as follows:—The final air channel is 
stopped. The pipe A is inserted, 3 inches in the front wall of the 
setting ; and carried out from the facing of the brickwork 34 feet. To 
this is attached a T piece B (with oneend stopped off) ; followed by a short 
bend C. Into this is fixed a length of pipe D, entering the combustion 
chamber at E. 

We have again a connection made between the secondary air supply 
and the combustion chamber. 

At the point B, a pyrometer is inserted, the tube of which passes 
through the centre of the pipe A. In 15 minutes from the time of 
placing the pyrometer as shown, a temperature of 975° Fahr. is recorded 
by the indicator on the dial. To state what the possible temperature 
would be at the point of contact with the combustible gases would be 
only a figure of conjecture. 

The draught at the point E is equal to 0:1 inch. 

The temperature of the air at the inlet of the channels is 70°. 

As a further test, the end of the pyrometer rod was allowed to rest on 
the iron pipe A; and the indicator on the dial at once commenced to 
recede. Upon again restoring the rod to its central position in the pipe, 
the indicator rose to the 975°; thereby showing that the temperature 
— = that ye the air passing through the channels and pipe into 
the’combustion chamber. aie 

Coventry, Sept. 15, 1884. Gro. WinsTANLET. 


THE ALTERATIONS IN THE RULES OF THE GAS 
INSTITUTE. 

Sm,—The question of adding the Presidents of the District Associa- 
tions to the Council of The Gas Institute is one of some interest. When 
we consider the valuable experience which such gentlemen would bring 
to bear on questions affecting the well-being of the Institute, or view it 
from the stand-point of ultimate federation (on the principle of ‘‘ Unity 
is Strength’’), it appears the more desirable to form a connection between 
the larger organization and its vigorous off-shoots. I was convinced of 
this in 1881 when I made the proposal, but I failed to convince the 
Council of the Institute, and my proposition shared the fate of several 
other motions made on the same occasion. It was rejected; or, as I 
remember your editorial comments on the matter had it, ‘ the Council 
put their foot on it.” It is not the first time in the history of @ 
‘wicked world” that honest advice has been despised and rejected, and 
preconceived notions have trampled out the life of improvement. 

So far as I remember there were but two arguments used against the 
suggestion ; and these I will reproduce. It was said that to carry such 
an arrangement into effect would be derogatory to the Council, and a tacit 
admission on the part of that body of its inability to manage its own 
affairs; and, inasmuch as no portion of the funds were subscribed by 
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the District Associations, it would be anomalous to allow their Presi- 
dents to vote the same away. ‘The first objection may be dismissed as 
puerile ; in the second, there is some force. 

There is an inconsistency about the procedure, which I freely admit. 
It is representation without taxation; a principle which many people 
‘hold to be pernicious, and which I do not intend to defend. What is to 
be done then? I contend the difficulty would be solved by each District 
Association making a donation to The Gas Institute funds of twenty 
guineas—which is the amount constituting a life member—in considera- 
tion of its President (for the time being) being allotted a seat at the 
Council Table, ex officio. To each and all of the District Associations 
who desire an official representation on the Council of the Institute I 
commend this suggestion; and, as the rules are now under revision, the 
latter body can easily draft a clause to give effect to wishes so expressed. 


Chesterfield, Sept. 18, 1884. CuanLes Epwin Jones. 





' THE ACTION OF GAS ON PLANTS. 

Smr,—Much has been written on this subject; but many of the state- 
ments are contradictory, and apparently none are the actual results of 
careful experiment. As I have gone into this matter pretty completely 
during the last 14 or 15 years the results will, no doubt, be of interest to 
many. 

For several years I had a large and freely ventilated plant-case in an 
ordinary sitting-room (west aspect) lighted by gas, without special venti- 
lation. The plant-case was heated in winter by a small copper boiler 
and burner underneath, without any guard or attempt to keep the 
products of combustion out of the case, the glass of which ran in slides, 
and was always more or less open. In this case we kept in good 
health, for years in succession, many delicate stove-plants. There could 
be no doubt whatever that they were unaffected to any appreciable 
extent by the fumes of the gas, so long as the atmosphere was kept suffi- 
ciently moist with fair ventilation ; care being also taken to keep the soil 
sweet and in good condition. 

This plant-case was discarded some six years ago; and a large con- 
servatory and orchid-house built outside the window. Into these open 
two sitting-rooms, both heated by gas-fires, and lighted by unventilated 
union jets; one of the sitting-rooms being ventilated entirely from the 
conservatory except as regards the flue for the gas-fire. Gas is freely used 
in both rooms ; and there can be no doubt that the products of combus- 
tion of the gas must get into the plant-houses freely. As these houses 
have been established several years, and a large number of tender exotics 
have been grown continuously year after year in them, we have a self- 


evident proof that, under certain circumstances, gas-fumes are not at all . 


injurious to plants. 

The only points we have observed are to syringe the foliage regularly, 
and to give as much ventilation as possible. It would appear that those 
plants which are injured in an ordinary living room lighted by gas, are 
damaged by the radiant heat, dryness, and dust in the rooms; in fact, 
they have a very strong resemblance to garden plants by a dusty roadside 
on a dry hot day. 

The photographs I send are, to a great extent, those of plants which 
are growing in beds, and on walls, where they have been established 
several years ; and there is certainly no sign of suffering from gas-fumes 
in any of them. Some few plants, notably the palms—Chamerops 
excelsa, Chamcerops fortunei, and Chamerops humilis—are practically 
gas proof in ordinary living rooms, if the heat, dryness, and dust are 
compensated for by occasional washing of the foliage. The same power 
of resistance occurs in all the Yuccas; and I believe also in all the Cactus 
except C. truncatus, which latter requires a moist atmosphere. 

As an example of the resistance of gas-fumes, I may instance the large 
palm shown in the garden photograph. It had been turned out for its 
periodical wash ; and after standing for 12 months in an entrance hall, 
lighted by gas, is now in the most robust health. A smaller plant of 
Chameerops fortunei has been in a similar position for more than two 
years ; and is at present in perfect health and foliage—some of the lower 
leaves having been on the plant above two years. 

Not only have we the gas-fumes of the house to contend with, but we 
are in a large town, with extensive chemical works to windward ; and 
it is evident, from the photographs I send, that, under proper condition, 
the fumes of gas need not be very — considered, if moisture, venti- 
lation, and good soil are at command. 

Warrington, Sept. 19, 1884. Tuos. Fuxronss. 


Register of Patents, 


Gas-ReGuiaTors.—Kay, J., of Ramsbottom. No. 2612; Feb. 2,1884. _ 

This invention has for its object the construction of a gas-regulator, in 
which a flexible diaphragm is used, in such a manner as to prevent the 
perforation of the diaphragm either by accident or design, and so preserve 
the instrument from becoming useless and dangerous. 























The invention, though not confined thereto, is especially applicable to 
laced 80 as to separate the 


regulators having a flexible diaphragm, as D, p 








lower from the upper part of the apparatus. In the lower part is the 
inlet E; and above it is the valve-seat F’, in which works a conical valve G, 
suspended by a rod or spindle attached to the diaphragm. In the upper 
portion of the lower part is the outlet I. The vertical spindle is prolonged 
sufliciently to enter a box J, formed in the upper part of the regulator. 
Round this box the weights by which the pressure of the gas is regulated, 
are placed; the box or chamber having a cover with a small hole in it, by 
which the instrument is subjected to atmospheric pressure. : 

The invention consists in casting with, or otherwise fastening to the 
upper part of the regulator (between it and the weight-box), a metallic 
guard-plate or disc M, having in its centre a hole only large enough to 
admit of the rod or spindle rising and falling freely through it; and the 
attachment of a metallic guard-plate, or disc N (of nearly the same 
diameter as the weight-box) to that part of the spindle which enters the 
box. This latter disc serves not only as an additional guard for the pre- 
servation of the diaphragm from injury, but as a support for the weights 
necessary for regulation. By the use of these two guards M and N, made 
and ae in the manner described, perfect protection to the diaphragm 
is ensured. 


Exectric Gas-Licutinc ApPpARATUS.—Johnson, J. H. ; communicated from 
Deckert, W., and Homolka, E., of Vienna. No. 7444; May 8, 1884. 

This invention refers to electrical apparatus for lighting gas or other 
lamps by the employment of a platinum wire, rendered incandescent by 
electricity supplied from an accumulator in combination with devices or 
means for transmitting or conducting the electricity from the accumulator 
to the wire, and for controlling the passage of the electricity by opening 
and closing the circuit of the accumulator. The patentee also claims the 
employment, in combination with the apparatus constructed and operating 
as set forth in his specification, of electrical accumulators or storeage 
batteries, for the purpose of lighting gas or other lamps. 


INTENSIFYING THE PowEeR or Gas-BurnERS.—Delmas-Azéme, H., of St. 
Quentin, France. No. 7188; May 3, 1884. 

According to this invention the flame from an Argand or flat-flame 
burner is completely enveloped by regular currents of heated air coming 
wholly ‘or principally. downwards, without reversing the flame; ample 
means of escape being offered to the products of combustion. This latter 
point is realized in the case of Argand burners by drawing the heated air 
into the centre itself. Intense flames, says the patentee, can thus be 
obtained, less in capacity than a single Carcel burner; and under the 
most favourable conditions. 


Fig. 4 











Figs. 1 and 2 are vertical sections, at right angles to each other, of a 
batswing burner arranged for carrying out this invention. Fig. 3 is a 
cross section of the means employed for drawing in heated air. This (A) 
is mounted with the interposition of an asbestos washer, upon a very 
short globe B, bent to such a shape as to fit regularly around the flame. 
This globe (which can be higher if desired, and be prolonged between the 
two layers or folds—in place of the piece z—by which they are shown 
separated) is mounted by a socket I fixed upon the slightly conical foot of 
the burner. This foot is furnished with a collar engaging in the groove 
of the socket I; and by this means its position is fixed exactly in relation 
to the plane of the burner, while at the same time it can be easily mounted 
and dismounted. The ignition of the gas is effected from above. To the 
drawing-in apparatus a moveable reflector U is applied, of white enamelled 
metal; and by applying tin-foil or other reflective metal to one-half of the 
globe or chimney, all the light can be reflected in one direction. 

The air enters by the channels a of the zone K, following the arrows as 
far as the chamber b. It here turns, and descends towards the flame by 
the passages marked by the odd numbers (1, 3, 5, &c.) of the zone L. 
The passages marked with the even numbers (2, 4, 6, &c.) are for the 
ascent of heated products of combustion, The opening C is adjusted, 
once for all, for a given consumption, by a rheometer 7, the section of the 
passages a, and of the channels, 1 to6,&c. : 

Fig. 4 shows a different form of the drawing-in apparatus for heated air. 
The air rises, following the arrows, through the exterior crown or bell K 
of the drawing-in apparatus A, which crown or bell can be disengaged 
from the corrugations forming the channelsof A. A partof the air enters 
the chamber b, whence it re-descends by the annular crown L, upon the 
exterior of the flame, and constitutes a first descending current. The 
other part by the small radiating channels numbered odd and even ¢, c, 
descends by the central tube T into the centre of the burner, where it 
divides into two currents, one of which remains in the interior and is 
caused to remount, the other (passing below the crown of the burner) 
rejoins the first current, and rises with it on the exterior until it meets 
the central inflected current. These three currents of air (indicated by 
the arrows), after having thus aided the combustion of the gas, escape in 
the condition of hot gases by the annular crown and the channels C, heating 
the exterior air which flows through the channels c of the crown K. 

The interior current of air, says the patentee, besides improving the 
combustion at the interior of the flame, which it tends to compress and 
hold together, detaches it from the end of the pipe T, to which, without 
the aid of the ascending current, it would join itself. The crown O offers 
to the exit of the hot gas a large section, which a central pipe could not 
present—at least not without either an augmentation of the pressure and 
velocity of the gas, which would impair the favourable conditions of the 
combustion, or without an increase in the diameter of the burner, which 
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would necessitate the employment of a large consumption of gas, and give 
but a moderate effect. 
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Fig. 6 


The drawing-in apparatus is also applicable in the case of a ring formed 
by an assemblage of flat-flames, arranged to produce an intense centre of 
itfemination with a large consumption of gas; as in figs.5 and 6. In such 
case it can be either entirely central, as in fig. 5, and in full lines fig. 6; or 
it may comprise the two arrangements, both central and exterior, as in the 
dotted lines in fig. 6—the one being further a transformation of the other. 
In the first case, fig. 5, the air penetrates by the openings a, into the 
closed chamber G; and descends, +d means of the central pipe T of the 
drawing-in apparatus A, to the middle of the flames situated below the lan- 
tern, which is hermetically sealed, and which it surrounds and traverses. 
The gases escape by the crown C. In the second case, shown in full lines 
in fig. 6, the flames are in a closed space surrounded by a glass or cup B, 
supporting the corrugated drawing-in apparatus A (similar to that in figs. 
1, 2 and 3), and operating in the same manner, taking the air from the lan- 
tern, which is in communication with the external atmosphere. In the 
third case, shown in dotted lines in fig. 6, the flames situated in the closed 
space formed by the glass or cup B, are fed at the same time both internally 
and externally in the manner just explained. 








Warter-Meters.—Nash, L. H., of Brooklyn, U.S.A. No. 9089; June 17, 
1884. 


In his specification for this patent, the inventor says: Steam-engines 
have been constructed with an eccentrically oscillating piston, adapted to 
swing upon a radial abutment within an enclosing case, dividing the case 
into receiving and discharging spaces, in which the centre of the piston 
describes a circle around the centre of the case. A piston adapted to have 
such a movement is used in this water-meter; and the objects of the 
improvements are to simplify the construction and perfect the operation 
of the meter, to effect accuracy of measurement of the water, and to pro- 
vide for operating the piston with a uniform movement, and without 
appreciable resistance to the flow of the water. For this purpose a ring- 
piston is used, combined with an abutment terminating in a head or an 
enlargement within the piston around the centre of the case. This divides 
the inlet from the outlet of the case, and is adapted to form a joint with 
the interior wall of the piston; the movement being effected by an exterior 
and interior flow pressure of the water thereon, by dividing the interior 
of the case and the interior of the piston into receiving | discharging 
spaces. The piston oscillates eccentrically upon the abutment as a guide 
bearing ; and divides the case into receiving and discharging spaces at all 
points in the piston’s movement. This dividing function of the piston 
is controlled by interior studs projecting from the case; co-operating with 
studs carried by the piston and the abutment upon which it swings. The 
head or enlarged end of the abutment may be of cylindrical or other 
form, and adapted to be used with a piston that forms a joint with the 
abutment upon its radial part outside of the piston, and upon its enlarged 
head within the piston. The interior wall of the case and the interior 
walls of the piston are of such form as to adapt the piston to form a joint 
at all positions with the case, and with the abutment; so as to divide the 
case and the piston for the purpose stated. The features thus briefly 
described constitute the invention, and adapt the meter for carrying out 
the objects of the invention. 


APPLICATIONS FOR LETTERS PATENT. 

12,264.—Davy, A., Chancery: Lane, London, “Improvements in gas- 
engines.” Sept. 10. 

12,286.—Dow, P., Glasgow, “Improvements in retorts for distilling 
shale, coal, and other substances.” Sept. 11. 

12,293.—Pinkney, C. W., Staple Inn, London, “Improvements in 
governors for gas-engines.’ Sept. 11. 

12,311.—Brapsuaw, A., Accrington, “ Improvements in the construction 
of valves for regulating the flow of steam, gas, liquids, or fluids.” Sept. 12. 

12,312.—Brivz, J., Old Ford, “ Improvements in gas-engines.” Sept. 12. 
. ee J., Oldham, “Improvements in gas motor engines.” 

ept. 12. 

12,321.—Cox, W. W., Torquay, “Improvements in regulating the supply 
of gas to the flame in ordinary gas-burners.” Sept. 12. 

12,347.—GRINNELL, F., Providence, R.I., U.S.A., “Improvements in 
machines for boring and tapping pipe-fittings.” Sept. 12. 

12,381.—FuLiarton, A., Chancery Lane, London, “Improvements in 
gas-producer furnaces.” Sept. 13. 

12,384.—Ramsey, W., Fleet Street, London, ‘“ Improved construction of 
backs for Argand reflector lamps.” Sept. 13. 

12,456.—Beck, W. H., “Improvements in apparatus for manufacturing 
hydrocarbon gas.” A communication from W. F. C. M. M‘Carty, of St. 
Petersburg. Sept. 16. 

12,471.—Ror, J. P., High Holborn, London, “ Improved apparatus for 
the distribution of gas and air in regenerative steel-melting, g ass-melting, 
= eg furnaces wherein gaseous fuel is used for heating the same.” 

ept. 16. 

12,474.—Hoae, W., Chancery Lane, London, “Improvements in pump- 
ing apparatus.” Sept. 16. 

12,476.—Lanp, A., Chancery Lané, London, “ An improvement in tongs 
for gas and water tubes or barrels.” Sept. 16. 

12,481.—Ciark; A. M., “Improved apparatus for the manufacture of 
gas.” A communication from A, and T, Henning. Sept. 16. 

12,497.—Macraruane, J. W., and Coreman, J. J., Glasgow, “ Improve- 
—_ r gas-producer furnaces for steam-boilers and other purposes.” 

ept. 17. 





Miscellaneous Aelws. 


THE LATE SIR WILLIAM SIEMENS. 
A BroGrapuHy. 


The Institution of Civil Engineers have just issued an excerpt from the 
Minutes of their Proceedings during the Session 1883-84 (Vol. LXXVIL), 
containing an interesting memoir of the late Sir W. Siemens, written by 
Dr. W. Pole, F.R.S., a Member of the Council of the Institution. 

Dr. Pole commences by saying: Perhaps on no former occasion has the 
Institution had to mourn the loss of a member so distinguished for the 
extent of his scientific and technical knowledge, for the versatility of hig 
talents, for the originality of his views, for the greatness and variety of his 
inventions, for his amazing skill in the adaptation of science to industrial 
and useful purposes, for the number and value of his scientific publications, 
for his energy in business transactious, and for the usefulness to the world 
of his life’s work generally. ae , ; 

After referring to his education and early training, the memoir continues: 
In attempting to give an account of the work of his mature career, a diffi- 
culty is met with at the outset, owing to the varied nature of the subjects 
that occupied him. He had the extraordinary faculty of devoting his 
attention to many different lines of thought, and many different subjects 
of investigation, at one and the same period ; for which reason any attempt 
at a chronological arrangement would only be confusing. It will be better 
to classify his labours, and there are two subjects that may be taken as 
the chief headings in this notice. It may be said, generally, that the most 
important objects of his life were connected with the study of the two 
great sources of power in nature, heat and electricity—both in their theo- 
retical aspects and in their practical and useful aE Hence it 
will be well to treat separately of his work in regard to (1.) Heat and its 
Applications, particularly to Metallurgy; and (II.) Electrical Science and 
Practice; to which may be added (III.) Miscellaneous Engineering, 
Mechanical and Scientific Matters not included under the former heads. 

Heat and its applications may be said, without much risk of error, to be 
the most important subject of Sir W. Siemens’s study. He employed 
himself upon it, in some form or other, throughout the whole working 
period of his life; and the results of his labours in regard to it assumed a 
magnitude beyond that of any other of his occupations. There is no 
doubt that in his early youth he had studied the theory of heat; and he 
kept pace with all the later discoveries in regard to it. He had made him- 
self master of the profound investigations of Joule, Mayer, Carnot, and 
others; and had become well acquainted with the great modern doctrine 
of the conservation of energy, of which the dynamic theories of heat had 
furnished such conclusive demonstration. Applying to these theoretical 
considerations his eminently practical mind, he could not fail to see what 
an enormous loss of valuable energy was continually going on, by the 
waste of heat, in almost all manufacturing and industrial processes ; and 
it became his earnest endeavour to discover and introduce means of 
economizing this wasted power. His first efforts were naturally directed 
to the machine which formed the chief practical source of heat-power— 
viz., the steam-engine—for it had been one of the first corollaries from the 
thermo-dynamic theory that this machine, in its most sag maya state, 
only utilized a small fraction of the energy developed by its combus- 
tion of coal. He took this subject in hand soon after settling in England 
(about 1847) ; and it would appear that in his first efforts at heat-saving, 
he adopted and put in practice the eminently simple and practical idea 
which afterwards formed the leading feature of his great heat-inventions 
—viz., what he called the “regenerative principle.” He found that in 
almost all industrial applications of fuel, much heat was lost by the 
passing away of currents at high temperatures; and it occurred to him 
that, by presenting suitable masses of solid conducting matter to these 
currents, their superfluous heat might be taken up, and might then be 

iven out again in some useful way. It is right to say that the principle 
in question was not claimed as an original discovery by Mr. Siemens. It 
had been clearly described in a patent taken out, as early as 1816, by the 
Rev. Dr. Stirling ; and it had been applied both by him and by Captain 
Ericsson to heated-air engines. But it was looked upon by engineers as 
unsound in principle ; and its application had very little beneficial result. 
Mr. Siemens saw not only its theoretical correctness, but its great practical 
value ; and the credit of its wide success is undoubtedly due to him. 

Believing that the chief loss of heat in the steam-engine was in the con- 
denser, he endeavoured to apply the regenerative principle to this 
apparatus ; and he constructed (in 1847) an engine of 4-horse power on 
this plan, which worked with some success at the factory of Messrs. Hick, 
at Bolton. A few years’ more study and trial confirmed his general views 
on the subject; and in 1851 he wrote for the Institution of Mechanical 
Engineers a paper “ On a New Regenerative Condenser for High and Low 
Pressure Steam-Engines.” This was his first literary effort, and was the 
pioneer of many scientific publications he afterwards gave to the world. It 
was followed in 1852 by a paper laid before the Institution of Civil 
Engineers, on the same subject, but of a more general character, “ On the 
Conversion of Heat into Mechanical Effect.” ‘This was an essay showing 
great knowledge and ability, both theoretical and practical ; and it received 
from the Institution the award of the silver Telford medal. In the same 
year, also, he undertook, for his own satisfaction, an important series ot 
experiments “ On the Total Heat of Steam, and its Expansion when in an 
Isolated State,” which he described to the Institution of Mechanical 
Engineers. The practical result of all this study was the design of a com- 

lete “regenerative steam-engine,” which, from the promise it gave of a 
arge saving of fuel, attracted much attention, particularly on the Con- 
tinent, where companies were formed for its manufacture. Several 
engines on this principle were made, varying from 5 to 40-horse power; 
and two of them were shown and worked at the Paris Exhibition of 1855. 
The regenerator fulfilled its office with surprising rapidity and perfection ; 
and considerable economy of fuel resulted. But practical difficulties were 
found to exist in the working of the engines; and, notwithstanding the 
advantages they offered, they could not be brought into general use. 

This disappointment, in an invention which had occupied 10 or 12 of the 
best years of Mr. Siemens’s life, would have disheartened most men; but 
it only brought out more forcibly his strength of character. He relied on 
the soundness of the theoretical principles that had guided him; and, 
having still further confidence in the feasibility of his plans for heat- 
saving, he searched for other modes of carrying them into effect. He 
soon found that a better result might be obtained by applying the regene- 
rative principles in a more simple manner—i.e., not to any form 0 
complex engine, but directly to the ordinary furnaces in which fuel was 
consumed. It often happens, in the history of an invention, that the 
simplest. form is the latest in presenting itself; and this furnishes 
striking instance of the fact. The invention of the regenerative formas 
was due to Friedrich Siemens; but William worked heartily with him, an 
was the chief agent in maturing it and directing its various applications. 
It was patented in 1856; and was described in a — read before the 
Institution of Mechanical Engineers in June, 1857. The earliest — 
mental trials were conclusive as to the saving of fuel to be effected; bu 
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many formidable practical difficulties had to be overcome, and many 
improvements had to be introduced from time to time, before full success 
was attained. One of these improvements was of so important a cha- 
racter as to amountin fact toa newinvention. It was found that the use 
of solid fuel, in the body of the furnace, offered obstacles to the favourable 
working of the system ; and the idea arose of substituting gaseous fuel—the 
solid fuel being converted into combustible gases in a separate construc- 
tion called a gas-producer. This gave immensely increased power to the 
furnace, and made it applicable to much more extended processes; while 
its facility of management became much increased. It also allowed the 
use of inferior fuel ; for combustible matters which would be utterly useless 
in an ordinary furnace were capable of being utilized without any diffi- 
culty in the new gas-producer. 

The results of experience, during the quarter of a century that has 
elapsed since the introduction of this invention, have tended constantly 
to increase the estimation of its value, and to extend its use to a greater 
variety of purposes. Indeed, there is hardly an industrial process of any 
kind, where great heat is required, that has not benefited by the applica- 
tion of the Siemens furnace; the advantages being not only an enormous 
economy of fuel, but the pemeres of a much higher temperature, greatly 
increased facility of application and management, more perfect combus- 
tion, and an almost entire absence of smoke. After nearly 20 years of 
continuous working and extended application, Sir Henry Bessemer, in 
1880, described it as a beautiful invention, which was at once the most 
philosophic in principle, the most powerful in action, and the most 
economic of all the contrivances for producing heat by the combustion of 
fuel. In the course of Mr. Siemens’s labours in seuteoting his regenera- 
tive gas-furnace, he had good be pee ed of considering the various pur- 
poses to which it might be applied; and, among others, it occurred to him 
that it might be beneficially used for the production of steel. 

After referring to this portion of the deceased gentleman’s career, the 
Meomaher continues: Notwithstanding the great things Dr. Siemens had 
effected in the domain of heat, he did not disdain applications of his 
scientific knowledge on a smaller scale, having always in view economy 
and utility. He took an active part in the movement for smoke abate- 
ment, which was in agitation about the year 1880; and he applied his 
mind to several inventions for aiding in the suppression of the smoke 
nuisance. One of these was his domestic fire (now so well known), in 
which, by inserting a few gas-jets in a common grate, he rendered it pos- 
sible to make a fire with ordinary coke, which, while absolutely smokeless, 
should be as cheap and as cheerful as that from raw coal, and much easier 
to regulate and to manage. This, although apparently so simple, was 
really a very scientific invention, for its principle was that of re-supplying 
to the coke the hydrocarbons which had been abstracted from it; and so 
restoring the original elements of coal, but in an improved and refined 
form. Another scientific feature in the grate was that of feeding it, by a 
simple and ingenious arrangement, with heated air, so as to increase the 
activity of combustion. It was, in fact, his regenerative gas-furnace, 
brought into the drawing-room. But he carried the same idea farther, for 
he believed that, by some simple modifications of his furnace, he could 
apply the gas-producing process on a small scale to ordinary steam-boilers 
and other applications of fuel. He had established experimental appara- 
tus for this purpose ; and only a few days before his death he wrote to a 
friend, expressing sanguine anticipations that the result would show the 
new process to be a considerable improvement on the ordinary plans of 
combustion, not only in smokelessness, but also in convenience and 
economy. He even went so far as to anticipate that the time might come 
when, by means of his gas-producer, gas might be made in the coal dis- 
tricts, and supplied by a gigantic system of distribution to the public 
generally as fuel. He told the people of Glasgow, in 1881, that that town, 
with its adjoining coalfield, appeared to be a particularly favourite locality 
for putting such a plan to a practical trial; and added that when thus 
supplied with gaseous fuel, the town would not only possess a clear atmo- 
sphere, but would be relieved of the most objectionable portion of the 
street traffic. A year later he declared, at the British Association, that he 
thought the time not far distant when both rich and poor would resort to 
gas as the most convenient, the cleanest, and the cheapest of heating 
agents, and when raw coal would be seen only at the collieries. 

A lengthy reference to Sir W. Siemens’s labours in electrical science and 
practice concludes with these words: William Siemens conducted many 
of his experimental researches on electricity in the retirement of his 
country seat near Tunbridge Wells. Here he had a large and comprehen- 
sive electric “ installation ;” and those who had the advantage of admission 
to that scientific retreat can best appreciate how much he did individual] 
to reduce to human servitude the forces of that mysterious power of which 
he was so great a master. It was not only employed in lighting the 
premises, but also in supplying power to perform a large part of the work 
required on the estate, such as sawing wood, pumping water, and so on. 
It was here that he carried out the experimental investigation of a very 
original idea that had occurred to him—that electric light might be made 
to supply the place of the sun in promoting vegetation, and in stimulating 
the growth of plants and fruits. The subject formed the basis of several 
published papers, giving results of much interest and novelty. Among 
the various applications of electricity proposed by him was one which, 
although it never had any extensive practica' application in his time, was 
undoubtedly of great importance and capability, and will possibly some 
day be largely used—viz., as a means of transmitting mechanical power to 
adistance. In his address to the Iron and Steel Institute, 1877, he gave a 
striking example of what he thought might be done in this way. He 
pointed out the great amount of mechanical power developed by the Falls 
of Niagara, amounting to about 16,800,000-horse power; and speculated 
on the probability of some portion of it being made useful by transmission 
to a distance, by electrical conductors. In a lecture to the Institution of 
Civil Engineers in March, 1883, he again took up the subject ; instancing 
several cases where the transmission had been actually carried into 

ractice. Another use he conceived for electricity was to obtain great 

eat, for which purpose he contrived an electrical furnace, intended to 
melt on a large scale refractory substances which had hitherto been found 
only in minute beads, or obtained by enormous and costly erections. He 
wrote, at various times, many papers on electrical subjects, which show 
strikingly the originality of his views, and his great practical inventive 
power. 

Of the miscellaneous engineering, mechanical, and scientific matters 
chronicled as having engaged the attention of Sir W. Siemens, at one or 
other period of his life, we can only find room to extract the following :— 

early invention was a machine for measuring water. This consisted 
only of a wheel enclosed in a tube, through which flowed the water to be 
measured; the wheel being turned by the reaction of the water, and the 
velocity of rotation thus giving an indication of the velocity of the flow. 
But, although the principle was so simple, its suitable application in a 
practical form needed great ingenuity; and its inventor had to bestow 
much study and experiment on it before its action could be relied on. It 
was patented in 1852; and improved a few years later. Its simplicit 
caused it to be promptly appreciated ; and it furnished the inventor wi 
his earliest source of income in England, so enabling him to give to this 








country the benefit of his great inventive powers in other matters. The 
Siemens water-meter is now very largely used. Another of his inventions 
was that of an improved pyrometer, or thermometer for very high tem- 
peratures. The exact measurement of great degrees of heat had always 
presented serious difficulties ; the ordinary means being a very mw one, 
contrived by Wedgwood, and acting by the contraction of an argillaceous 
material. In the year 1860, having charge (for the Government) of the 
electrical condition of a submarine cable to be laid between Rangoon and 
Singapore, some observations led him to believe that variations of electrical 
resistance might be made use of to determine variations of temperature ; 
and he addressed a letter to this effect to Dr. Tyndall, which was published 
in the Philosophical Magazine of January, 1861. Ten years later—at the 
meeting of the Iron and Steel Institute, in September, 1870—he described 
the instrument itself as it might be ap lied to furnaces ; and on April 27, 
1871, he read a paper before the Roya Bociety giving a more full scientific 
account of it. He showed that in this way temperatures exceeding the 
welding point of iron, and approaching the melting point of platinum, 
could be measured by the same instrument by which slight variations of 
ordinary temperatures are told ; a thermometer scale being thus obtained, 
embracing without a break the entire range. In a subsequent paper 
(June, 1882) he stated that the instrument had been actually and success- 
fully used for showing the degree of heat in the interior of iron-furnaces, 
and for ascertaining the temperature in distant and inaccessible places, 
such as the bottom of the ocean. 





EXHIBITION OF GAS APPLIANCES AT WEST BROMWICH. 

Yesterday week the Mayor of West Bromwich (Alderman Farley) opened 
an exhibition of gas apparatus in the Town Hall. The exhibition was pro- 
moted by the Gas Committee of the Sees and included gas cooking 
and heating stoves, gas-engines at work, burners and appliances for the 
economical lighting of houses, and numerous appliances for warming, for 
washing, and for trade purposes. The following were among the exhibitors: 
—Messrs. E. Siddaway and Sons, West Bromwich; the General Gas 
Heating and Lighting Apparatus Company, Limited, London; C. Wilson 
and Sons, Leeds; J. Wright and Co., Birmingham; T. Fletcher, Warring- 
ton; E. Sydney, London; G. Bray and Co., ds; and J. E. H. Andrews 
and Co., Stockport. The interior of the hall in the evenings was lit by 
Siemens’s patent regenerative gas-burners and Sugg’s “‘ Walthamstow” 
suspension lights; while the exterior of the public buildings was illumi- 
nated by Bray’s new and improved lamps of high candle power. 

The Mayor said that, among the many ee which England had 
conferred upon the world, gas lighting might be reckoned as not one of the 
least. To Robert Murdoch, a native of Scotland, belonged the distinguished 
honour of having discovered the means of lighting by coal gas. The 
outcome of his experiments in 1792 was the successful establishment of 
coal gas as an illuminant; and in the year 1797 he publicly exhibited the 
results of his labours—illumination by means of artificial gas obtained 
from coal. In the following year he lit the Soho Foundry, Smethwick, 
where he was engaged under the eminent firm of engineers, Messrs. 
Boulton and Watt. Some time afterwards he laid a small main from 
the Foundry at Soho to a house at Handsworth; and this house was 
the first in the Midland Counties, and, for all he knew, in the world, lit up 
by coal gas. It might be of some interest to them to know that this house was 
now tenanted by a West Bromwich gentleman. In the year 1803 the Lyceum 
Theatre, London, was lit by gas; and in the year 1810 the first public 
Company was formed, and the first Act of Parliament obtained, for lighting 
part of London by the same means. In 1813 Westminster Bridge was lit 
with gas; and in the following year nearly all the principal streets in 
Westminster were so lit. From that time the method of lighting by gas 
made rapid progress. In 1825 the Birmingham and Staffordshire Gaslight 
Company was formed; and gas-works were built at Swan Village. Although 
the carbonization of coal for gas-making was carried on now on very much 
the same principle as in Murdoch's time, some marvellous improvements 
had been made in matters of detail, which added much to its power and 
efficiency. In addition to the great public utility of gas for lighting pur- 
poses, new applications for it had of late years been found in the way of 
cooking, for generating steam, for heating, and for manifold other purposes, 
including its use as a motive power for driving engines. These various 
applications of gas were illustrated in the exhibition, which, though not 
large, was, he believed, the most complete and perfect of the kind ever 
held in the Midland Counties. Then theré were the residual products 
derived from gas-making, such as coal tar, ammoniacal liquor, and coke, 
which would all be seen on the stand which was under the charge of Mr. 
Littlewood. There was also to be seen a complete model of a gas-works ; 
and models showing the quantity of gas and amount of residual products 
obtained from a pound of coal. Then, in order to make the exhibition as 
—— as possible, the Committee had arranged for a series of cookery 
ectures by Mrs. Thwaites, of Liverpool. He then referred to the price 
charged for gas, saying it was very amusing sometimes to hear peop e in 
the Black Country complain about the high price of gas. But when it 
was first introduced into West Bromwich, the lowest price charged for it 
was 10s. 6d. per 1000 cubic feet. And it was not only very dear, it was also 
very bad. Now the lowest price charged for gas in West Bromwich was 
2s. 2d. per 1000 feet; and it was not only very cheap, but very good. He 
could not conclude his remarks without paying a debt of thanks to Mr. 
Hudson, the Secretary of the Gas Department, to Mr. Littlewood, the 
Manager of the Gas- Works, and to Mr. Wayte, the Out-door Superintendent. 
When he first mentioned the subject of the gas exhibition, it was taken 
up very warmly by the Gas Committee, and by all connected with the Gas 
Department ; and while he believed they had a very capable Committee, 
they had endeavoured to associate themselves with capable officials. They 
had never been divided, having but one object in view—to make the gas 
undertaking a complete success. 

Dr, UNDERHILL moved a vote of thanks to the Mayor for his able and 
interesting address, and referred at some length to the work the Mayor had 
done in connection with obtaining the gas undertaking from the Birming- 
ham Corporation at a fair and reasonable price, and to the active part he 
had since taken in making the undertaking what it was. He then spoke 
of gas as a motive power compared with steam; remarking that in the 
exhibition would be seen engines worked by gas, which could almost be 
carried away in a wheelbarrow, and required no boilers, furnaces, or chim- 
ney stacks—a most important consideration in many parts of the country. 
He also pointed out that if every household had a gas cooking-stove the 
saving in fuel alone would be 1d. per day, or £1 10s. 5d. per year, which, as 
there were something like 11,000 houses now in the borough, would mean a 
total saving of some £16,000 per year over the present system of cooking 
by coal. Then there was the great saving in labour, and in the removal of 
ashes, the saving of smoke, and the greater gain to the ratepayers by 
reason of the increased profit that would be made by the Gas Department. 
If gas were used in every house in the borough, he believed the Committee 
would be in 4 position to pay all the rates, and have something over. _ 

Alderman Cooxsry seconded the motion. From the oy. inception 
of the idea of obtaining the fas undertaking for the parish, he said the 
Mayor ook a leading part. He fought the Birmingham Corporation very 
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hard when they sought to prevent West Bromwich getting its gas supply 
into its own hands. Then, when this was settled by Parliament, and 
Birmingham tried to put such a price upon the undertaking as would 
make it not worth their having, the Mayor attended the sittings before 
the Arbitrator in London, with the result that, instead of the Birmingham 
Corporation getting the £250,000 they asked, the works were purchased 
for £70,000, or thereabouts. 

The Mayor briefly responded; and, in doing so, mentioned that the 
representative of Mr. T. Fletcher, of Warrington, proposed during the 
afternoon to melt steel in a crucible by means of gas, as showing the great 
heating peoer it possessed. He then formally declared the exhibition 
open, and the proceedings terminated. 


The exhibition remained open during the week; and, among the attrac- 
tions, Mr. W. Hartland, the Town Hall organist, gave a series of organ 
recitals, and the Dartmouth Park Band played selections of music on three 
evenings. On the afternoon and evening of each day Mrs. Thwaites, 
of Liverpool, delivered lectures on cookery in the Council Chamber. The 
attendance each day was very large (numbering between 900 and 1000) ; 
and it is said that the sales of stoves and other appliances has been very 
satisfactory. 


In view of the exhibition, some particulars as to the supply of gas in 
the town were published in the West Bromwich Free Press, from which 
the following is extracted :—It is now between four and five years since 
the Improvement Commissioners of West Bromwich, after considerable 
and costly litigation, obtained (by purchase from the Birmingham Cor- 
poration) the privilege of making and supplying gas to the inhabitants 
of the district over which their jurisdiction extended. This was only 
effected at a cost of above £70,000; increased, by the cost for the erection 
of works, laying down of plant, &c., to a total of about £153,000, which 
represents the capital outlay upon the West Bromwich Gas Department. 
At the time when the Commissioners took over the undertaking—June, 
1880—the total consumption of gas in West Bromwich was about 130 
million cubic feet; and the receipts from sales £15,855. Gas was then 
laid on and supplied to some 4000 private houses, works, and shops; and 
the public street lamps numbered 482. At the end of the last financial 
year of the Department (March 25, 1884), the total consumption of gas for 
the twelve months was more than 163 million cubic feet; and the receipts 
from sales (a reduction in the price of 7d. per 1000 cubic feet having taken 
place since 1880) reached the sum of £20,253. Gas was laid on and sup- 
plied to 4450 private houses, works, and shops; and the number of public 
street lamps had increased to 643. Seeing that in addition to the reduction 
in the price charged to consumers, a sum of £12,000 has been allotted to 
the relief of the rates, additions made to the plant, £3200 applied towards 
forming a sinking fund for the repayment of the capital account, and 
£1500 towards a depreciation fund, besides paying the interest on loans 
—no inconsiderable amount—it is plain that the administration of the 
Gas Department must have been carefully, wisely, efficiently, and econo- 
mically conducted. In the achievement of this highly creditable and 
satisfactory result the Mayor of West Bromwich (Alderman Farley, J.P.) 
has taken a prominent and active part. From the time when the first 
movement was made for superseding Birmingham as manufacturers of 
gas for West Bromwich, Mr. Farley has made the advancement and per- 
fecting of the gas undertaking one of the great aims and objects of his 
life; and its present — is undoubtedly owing in large measure to his 
persistent energy and unflagging patient determination to obtain from it 
the best possible returns, As Chairman of the Gas Committee he has 
worked hard and nobly to this end, and well deserves the thanks of the 
whole body of ratepayers and gas consumers, whether they agree with his 
views on the subject or whether they do not. The extent to which gas as 
an illuminant can be applied will be powerfully and conclusively demon- 
strated during the time the exhibition is open, by the lamps which have 
been specially fitted outside and inside the hall. The six lamp pillars out- 
side have been fitted with Bray’s patent street-lanterns, two of which are 
of 200-candle power each, two of 400-candle power each, and two (those 
facing the main entrance) of 600-candle ge each. The interior of the 
hall will be mainly lighted by four of Siemens’s regenerative burners 
(depending from the ceiling) equal to 200 candles each. The greatest mass 
of light from one pipe, however, will be that supplied at intervals during 
the exhibition from a cluster on Messrs. Bray and Co.'s stand, equal to 
2000 candles. In the outer corridor of the hall have been fixed four of 
Sugg’s suspension lights. After seeing the amount of illumination obtain- 
able from gas by means of the improved scientific appliances now pro- 
curable, no one will be inclined to doubt but that gas, even as an 
illuminant, has yet a long future before it. 





THE TRANSFER OF THE GAS SUPPLY OF COVENTRY 
TO THE CORPORATION. 

At the last Meeting of the Coventry City Council, the Gas Committee 
reported recommending the payment of £384 16s. 5d. out of the general 
district rate fund, being the costs of opposing the Bill of the Coventry 
Gas emo © and £391 3s. 9d. out of the gas-works capital account, 
being (with £250 already paid) the costs of the Coventry Corporation Gas 
Purchase Act, 1884. 

The report was adopted. 

The Town CLERK then read an order for affixing the Corporate seal to 
gas certificates for £148,800, repayable on the Ist of July, 1899, andfannui- 
ties meanwhile. He explained that these certificates, when sealed, would 
be handed to the Directors of the Gas Company for them to deliver over 
to their shareholders in exchange, and in satisfaction of their shares. 

Mr. Maycocx said it was understood that these certificates or debentures 
would be not only on the security of the gas-works, but also on that of 
the rates of the city—not entirely dependent upon any profits that might 
be made from the gas supply, but that they had also security of the Cor- 
poration of Coventry. 

The Town Cierk said that was so. 

_ Alderman Lyrnes asked for what amount the Company’s works were 
insured ? 

The Town CLERK said he was not in possession of this information. 
The Directors of the ey sa had retained the management of the 

‘ works, as trustees for the Corporation, from the 3lst of December last ; 
and would continue as managers until the Corporation had paid off—in 
the shape of these certificates, and in cash to the amount of £7500—the 
price of the works. When this had been completed, the works would be 
managed by the Gas Committee; and they would then be in possession 
of all particulars. 

The order was confirmed. 


On Thursday afternoon last the gas-works were inspected by the Gas 
Committee of the City Council. ripened those present were the Mayor, 
Aldermen Gulson, Tomson, Marriott, and Scampton, and Messrs, Maycock, 
Burbidge, Minster, C. J. Hill, and Haywood; Mr. W. Browett. The 
Committee were met in the Board-Room by Mr. G. Woodcock, Mr. 
Robinson, and Mr. Winstanley, who courteously accompanied the party 





over the works, and explained the various processes of manufacturing, 
purifying, and testing gas. The Committee were highly pleased with 
their visit ; they found the works in capital order. 

The Act of Parliament under which the transfer took place received the 
Royal Assenton July 14; andacopy is just to hand. The preamble sets forth 
that the capital of the Company was £80,000, divided into 3200 ordinary 
shares of £25 each, fully paid up. The dividend on 1600 of these shares 
was limited to 8 per cent., while the dividend on the remaining 1600 (the 
new shares) was limited to 74 per cent. Besides this amount the Company 
had borrowed £20,000. The Company having (as will be remembered) 
made application to Parliament for further capital powers, their Bill was 
oppose i’ the Corporation, who objected to some of its provisions ; and 
the consequent negotiations resulted in an agreement being arrived at for 
the transfer of the undertaking. For this purpose, as well as for the 
extension and other purposes of the undertaking, they asked for borrowing 
powers not exceeding £218,800. ? 

The consideration for the sale is thus set forth in the 7th clause of the 
Act: “ (1) Theissue by the Corporation to every holder of an original share 
or shares in the capital of the Company, of a certificate securing to such 
holder, in respect of each such share, an annuity of £2 per annum for 
15 years from the Ist of July, 1884, and securing also payment on the 30th 
of June, 1899, of the principal sum of £48 in respect of each such 
share. (2) The issue by the Corporation to every holder of a new share or 
shares in the capital of the Company, of a certificate securing to such 
holder, in respect of each share, an annuity of £1 17s. 6d. per annum for 
15 years from the 1st of July, 1884, and securing also payment, on tlie 
30th of June, 1899, of the principal sum of £45 in respect of each such 
share. (3) The payment by the Corporation to the Company, or the reten- 
tion by the Company out of moneys in their hands at the time of the 
actual transfer, of the sum of £7529 10s. 11d., together with (if not then 
paid) the amount of the full parliamentary dividends on the share capital 
of the Company for the half year ending the 30th of June, 1884; and also 
(if not then paid) the amount of interest due on the bond debt of the 
Company up to the 30th of June, 1884, (4) And such moneys shall be 
applied in payment of the said dividends (it not then paid), in payment of 
the said interest on the said bond debt (if not then paid), in payment of 
any arrears of or unclaimed dividends, in payment of the expenses 
incurred by the Company in connection with the Bill promoted by them 
during the present session, in carrying out and completing the pur- 
chase and transfer of the undertaking, and in compensating the Manager, 
Secretary, Law Clerk, and Directors of the Company; and the balance (if 
any) shall be appropriated to such other purposes as the go may 
think fit. (5) The Corporation shall also pay and discharge the bond debt 
of the Company amounting to £20,000, together with the interest thereon 
from time to time accruing due, after the said 30th of June, 1884, and all 
other debts and liabilities of the Company existing immediately before the 
passing of this Act.” . i 

As to the application of the revenue resulting from Corporation manage- 
ment, it is provided by clause 53 that: ‘‘The Corporation shall keep 
accounts in respect of their gas undertaking separate from all their other 
accounts (distinguishing therein capital from revenue); and shall apply all 
money from time to time received by them on account of revenue in the 
following manner :—(1) In payment of their costs, charges, and expenses 
of, and incidental to the collecting and recovering of gas-rents and rates, 
and of the borrowing of money under this Act. (2) In payment of the 
working and establishment expenses and cost of maintenance of their gas 
undertaking. (3) In payment of interest on the bonds of the Company for 
the time being —_t (4) In payment of annuities. (5) In pro- 
viding the moneys required to pay the interest on moneys borrowed by 
them under this Act. (6) In providing the requisite instalments or sinking 
fund under this Act, or otherwise making provision for repayment of the 
moneys borrowed under this Act. (7) In providing a reserve fund, if 
they think fit, by setting aside such money as they from time to time 
think fit, and investing the same, and the resulting income thereof, in 
securities in which trustees are by law for the time being authorized to 
invest, and accumulating the same at compound interest until the fund so 
formed amounts to £5000, which sum shall be applicable from time to 
time to answer any deficiency at any time happening in the income of the 
Corporation from their gas undertaking, or to meet any extraordinary 
claim or demand at any time arising against the Corporation in respect of 
that undertaking, and so that if the fund is at any time reduced, it may 
thereafter be again restored to £5000, and so from time to time as often as 
such reduction happens. (8) The Corporation shall carry to the district 
fund any balance remaining in any year, and the annual proceeds of the 
reserve fund when amounting to £5000.” 








BOLTON CORPORATION GAS SUPPLY. 

At the Meeting of the Bolton Town Council, last Wednesday week—the 
Mayor (Alderman Harwood) presiding, are 

Alderman Moscrop, in proposing the adoption of the Gas Committee's 
minutes, made a somewhat lengthy reference to the affairs of the Gas 
Department during the year ending June last. Quoting from the balance- 
sheet, he said the expenditure on capital account had amounted to £14,718. 
This consisted of £6000 on account of the new holder at Spa Fields; £4867 
on account of the new tank; £3325 for various new mains for extensions 
throughout the district; £843 for completing railway sidings, and for cap- 
stans and gearing for hauling the coal traffic; and £382 for hired meters 
and apparatus. These items made a total of £15,417; and this, less £699, 
the value of old materials sold, left a balance, as stated, of £14,718. Added 
to the expenditure at June, 1883, it made the total expenditure on capital 
(works and plant) account, £540,575. In regard to the revenue account, 
there was evidence of satisfactory increase from all sources, with the 
exception of sulphate of ammonia and fittings. The increase over the 

revious year amounted to £4048. The net increase from sulphate was 
ower than the year 1882-83 by no less than £3833; and was owing to the 
average net price od ton having fallen from £19 15s. per ton to £14 3s. 
per ton in 1eh4—a ifference of £5 12s. per ton. The make of sulphate of 
ammonia last year was 690 tons. The profits on gas-fittings as compared 
with the previous year showed a falling off of £1141; and the explanation 
was that about £1800 worth less business had been done. Some of the old 
stock had also been reduced in price. There had besides during the year 
been a very considerable amount of competitive work done at greatly 
reduced rates of profit. In addition to this, it was surmised that at June, 
1883, the stock of fittings was taken at too high a figure, which would 
have the effect of giving 1882-83 an unduly enhanced profit at the expense 
of 1883-84. He observed that, under the system hitherto adopted, it was 
exceedingly difficult to take an accurate account of the fittings in stock ; 
but alterations in the method of doing this had been decided upon by the 
Committee, by which in future they would be enabled to arrive at more 
accurate results. The two items of reduced income on the credit side of 
the revenue account—viz., £3833 for ammoniacal salt and £1141 for 
fittings—amounted to £4974; and if from this were deducted the sum of 
£4048 of increased income, the amount by which the total income was 
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less than the previous year was shown to be only £926. On the debit 
side of the revenue account there were six items which showed an abnor- 
mally high increase over last year, and required explanation. The first 
and most important was that of cannel and coal consumed, which showed 
an increase of £4467, or 15 per cent., whilst the make of gas had only in- 
creased 5 percent. After strict investigation it was found, however, that 
according to the prices actually paid during the two years for coal and 
cannel, the expenditure for 1882-83 should haveappeared as £31,075, instead 
of £29,761; and for 1883-84 as £32,364, instead of £34,228, This would have 
shown an increase of £1289, or 4:1 per cent.—an increase of expenditure 
corresponding to the increased make of gas. It would thus appear that 
the cost in the former year was stated £1314 less than it ought to have 
been. It had, however, been since discovered that at June, 1883, the stock 
of cannel and coal was stated at more than would account for the discre- 
pancy. This error in stock-taking arose through inadvertently estimating 
the weight of a cubic yard of coal and cannel at 2160 lbs. (the weight of the 
material in a solid state) instead of at 1400 lbs.—the weight of a cubic yard 
in the loose state, as ordinarily stacked. The effect of this miscalculation 
would lessen the es cost of coal in 1882-83 by the amount of such 
over-statement; and as the 1883 stock was debited to the following year's 
accounts, the past send suffered to a corresponding amount. The stock of 
coal and cannel at June last had been re-examined and proved to be cor- 
rect. It might, he said, be added that no real loss of profit had been 
occasioned by these errors in stock-taking; but at the same time it was 
very important to have stocks accounted for with the greatest possible accu- 
racy, 80 as to prevent undue fluctuations of income and expenditure from 
year to year. Rates and taxes showed an increase of £854; arising from the 
fact that the last financial year had had to bear the burden of two years’ 
income-tax ; the income-tax for 1883, amounting to £906, being charged in 
the last accounts. Chief rents were more by £189; due to the additional 
charges caused by the purchase of the Burnden site and other property. 
Purifying, retorts, labour, repairs, and general expenses together 
showed an increase of £1065, or 15 per cent. All other items of expendi- 
ture were only more by £99. The increase of expenditure thus enumerated 
totaled up to £6674; and if to this were added the amount of diminished 
income already particularized—viz., £926—a sum of £7600 was shown, 
which was the amount by which last year's gross profit was less than that 
of the previous‘year ; the gross profit for 1882-83 being £40,985, and for 
1883-84, £33,385. To this amount of £7600 there must be added the extra 

ayment on renewal-fund account, £738 ; and £123 deducted, the net saving 
in the items of interest on loans and sinking-fund instalment. This gave 
them £8215—the amount by which the net disposable profit for 1883-84 was 
less than at June, 1883. That of 1883 was £11,002; and last year, £2787. 
The expenditure for the year out of the renewal fund was £3267; leaving 
the fund, at June, £20,800. The sum of £10,000, voted out of the reserve 
fund in aid of the rates, left a credit balance of £2987. The aggregate 
amount in the reserve and renewal fund at June last was £23,787. A few 
statistics in reference to the gas manufacture might be interest- 
ing. The increase in coal and cannel consumed was 5% per cent. ; 
and the make of gas showed an increase of 5 per cent. The gas sold 
showed an increase of 43 per cent.; and the gas-rental showed 
an exactly similar increase. When the Committee considered that 
trade was not by any means in a flourishing condition, it was satisfactory 
to find that the sale of gas continued steadily to increase—such increase 
having averaged for the last six years 23 million cubic feet per year. 
With regard to the purity of the gas, he found also that, whilst their gas 
contained 25 grains of sulphur per 100 cubic feet, that of Manchester 
contained 38 grains, or 50 per cent. more. The illuminating power of the 
gas had averaged more than 18 candles—that was 13 per cent. higher 
than the statutory standard. One word about gas-stoves and heating 
pone The members of the Council would be aware of the importance 
of promoting the use of gas in the day-time. With this end in view, gas 
companies and corporations were endeavouring to popularize the use of 
gas for cooking and heating purposes. Gas-stoves were admirably adapted 
for these purposes; and were much superior in many respects to the 
ordinary mode of cooking. The economy also in the matter of coal was 
no slight consideration in their favour; and as a matter of fact it was 
found they were uniformly liked and fully appreciated wherever intro- 
duced. They had in Bolton at the present time 171 gas-stoves out on hire, 
besides many which consumers bal purchased for themselves. It was the 
intention of the Committee to take early steps to bring the matter of gas- 
stoves more prominently before the public—satisfied that, whilst their 
extensive employment would benefit the Gas Department, those whof,used 
them would also be very materially benefited. 

Alderman Mrxzs seconded the motion. 

Mr. Ormrop said he well remembered Alderman Moscrop delivering his 
annual speech last year on the work of the Gas and Lighting Department; 
and as he listened on that occasion, he came to the conclusion that he was 
becoming a wise man. That morning he had sat and listened to a copious 
correction of the figures quoted last year; for the errors of 1883 had 
occupied a very considerable proportion of the lengthy address just given 
them. The public asa rule did not look with interest on such detail in 
the shape of figures; and he hoped that next year Alderman Moscro 
would see his way to cut down, condense, and curtail his figures ; or at all 
events tell Mr. Walch (the Cashier to the Department) to do so, if that 
gentleman was responsible for them. But the public did take some little 
interest in gas matters; and they said that the Gas Committee put down 
a great deal more of their expenditure to capital account than they should 
do. He did not know whether this was so or not; but he knew the public 
took great interest in ascertaining whether the Committee produced gas 
free from impurities, conducted their business properly in all respects, and 
pe the proper amounts to capital and revenue accounts, If Alderman 

oscrop would so condense his reports in the future as to show these 
things in ean way, and show also that there had been no errors in 
the stock-taking, his statement would be of much more interest to the 
Council than it had been that day. z 

Mr. Houpen said that if there was one Committee more jealous of its 
charges on capital account than another it was the Gas Committee; in fact 
it had been a charge against the Gas Committee that they had been too 
tenacious in this respect—that was to say, in protecting their renewal, 
reserve, and other such funds. There was no doubt some very serious 
mistakes had been made in getting at the position of matters in connection 
with the Gas Committee; and he, as Vice-Chairman of the Gas Depart- 
ment, felt it his duty to make this statement. The very remarks of Alder- 
man Moscrop sufficiently vindicated this; and he might further say that 
he was not at all satisfied with the condition of affairs in the management 
of the Gas Committee. Notwithstanding the fact that the Chairman and 
Committee spent hours upon hours at their duties, he repeated that the 
Condition of things was not at all satisfactory ; and there was not a mem- 
ber of the Gas Committee who could challenge this statement. For 
instance, he did not believe any reference had ever been made at the 
Council meetings to the conditions of things with regard to the new tank at 
the Spa Road works, a thing which ought to have been completed a twelve- 
month ago, but which certainly would not be ——— before next 
winter, Absolutely no reference had been made in the Council to this 








subject. There were other matters he need not particularize; but there 
was no doubt about it, that the present condition of things was very 
unsatisfactory and would sooner or later have to be tackled by the Gas 
Committee. 

Alderman WoLreENDEN regretted exceedingly the necessity for the frank 
statements that there were a series of blunders, which required the atten- 
tion of the Gas Committee; because the Council had always had great 
confidence in the Committee, and it was most desirable that such confi- 
dence should be in every way deserved. Without following for a moment 
the figures adduced by Alderman Moscrop (especially in the face of the 
fact that the statement of the accounts was only received by members of 
the Council at a late hour the previous night) he would just tell them what 
struck him forcibly as being the kernel of the mischief. He had looked 
hastily over the last 10 years’ returns; and found that the increase in the 
coal carbonized was 50 per cent. The increase in the make of gas per ton 
had never been as little in any of the previous 10 years as last year; and 
this naturally suggested to his mind the question, Was there some scienti- 
fic defect in the working of the department? He believed the Committee 
were intelligent and attentive to their duties; and if there was any weak 

lace in the engineering department, it was high time they found it out. 

n 1875 the gas made per ton was 10,500 cubic feet ; last year it was only 
10,187 feet. It had never been so low during the last 10 years. This was 
an extraordinary fact ; and had no doubt something to do with the solu- 
tion of the Committee’s difficulty. He hoped it would be remedied in the 
current year. 

Alderman Mixes expressed his admiration at the able manner in which 
Alderman Moscrop had discharged his onerous duties that morning. His 
statement had been full of interest ; and notwithstanding the remarks of 
Mr. Ormrod, he sincerely trusted the worthy Alderman would-not condense 
his annual statement in the future. He took the opportunity of saying 
without trespassing upon the rights of the Chairman, that he believed the 
new tank was water-tight. It had been a source of immense trouble to the 
Committee and everyone concerned; but he believed it was now in a 
complete condition and would answer its purpose admirably. 

Mr. J. P. Hastam, alluding to the error in the estimation of the coal and 
cannel mentioned by the Chairman, said that to his mind the errors were 
not so much in stock-taking as in having so much coal in stock in the 
month of June—a period when they should be getting fresh supplies. 

Alderman Dosson asked for the loss per cent. on the gas-making power 
of coal per month. What he wished to know really was, what quantity 
of gas was lost per month through the coal and cannel being stacked ? 

Alderman Moscrop, replying on the discussion, said he was very pleased 
to find that an increased interest was being taken in the Gas Department by 
members of the Council; and he hoped the same interest was being taken 
by the public. As regarded the number of errors Mr. Ormrod had referred 
to, he had only to observe that there were but two. They were, however, 
two very important ones; yet he had no reason to doubt that they had 
been dealt with honestly and fearlessly. The Gas Committee had no 
disposition to be other than as transparent as noonday in their proceed- 
ings. Therefore he, as Chairman of the Gas Committee, submitted the 
balance-sheet to the criticisms of all. As regarded the observations of the 
Vice-Chairman, he hoped that gentleman would allow him to ay that 
there were prudential reasons why the less said about the tank and holder 
the better. It was a fact the tank ought to have been completed nearly 
two years ago; and the contractor undertook to make it water-tight. At 
his request it was tested and proved very defective ; and as a result many 
alterations had to be made, and these had occupied a cousiderable portion 
of time. They were now again testing the tank; and had every reason 
to suppose it would turn out satisfactorily in every respect. 

Mr. Hotpen : It was at the request of the Committee the tank was filled ; 
not at the request of the Chairman alone. 

Alderman Moscrop said he suggested the filling of the tank to the Com- 
mittee; and his suggestion was adopted. Alderman Wolfenden, he said, 
had hardly been fair in dealing with the figures; and he assured that 
gentleman, who had only quoted one year, that it was a very different 
thing making gas of 12 or 13 candle and 17 and 18 candle power. 

Alderman Dopson again put the question: “Supposing a ton of coal 
made a certain amount of gas if used at once, what would be lost by keep- 
ing the coal in stock two or three months?” 

Alderman Moscrop: The loss would be infinitesimal ; the quality of the 
gas, not the quantity, would be affected. 

The proceedings of the Committee were then confirmed. 





THE GAS SUPPLY OF ST. ANDREWS. 
Mr. J. Hall, the Manager of the St. Andrews Gas-Works, sends the 
following particulars respecting the gas supply, &c., of the city :— 


Population. . . . + «+ ° °° occ « O 
Number of consumers . . . + + + © «© © © «© «© « « « « 1450 
Annual makeofgas. . + + + + «© #© # # # + 19,515,000 cub. ft. 
Maximum dailymake . .. + + a a . 100, 9 
Capacity of holders(2). . . + + . ° 145,000 
11,600 ,, 


Average consumption per consumer . : “eT mn ke 
ie per 1000 feet to consumers and ey 4s. 74. less 10d, disc. =8s. 94. 
amps . . «+ « ‘eee o es * 


ee a ea ae ae ee ee | 
Number of publiclamps ... +++ +* #* © # * © # @ 283 
Amount received perlamp perannum. . .. + + + + + « Iis.1d, 
Quantity of coalscarbonized. . . «+ «+ + © «© © * © # *& 1942 
Cost of coal pertonin works. . . + + «+ «+ * - «+ 16s. 54d. 
Gas made per ton of coals. eee © # 8 10,048 cub. ft. 
Gas accounted for per ton of coals . eee eee Boe 
Gas unaccounted for per ton of coals(met) . . +. + « + + Tpercent. 
Amount received for tar, liquor,and coke per ton ofcoals . . 5s. 73d. 
Cost of lime and oxide per 1000 cub. ft.of gas . . + 14 ofa farthing. 
Illuminating power ofgas. . . + + + «+ © # # *& . 28 candles. 
Maximum night pressureon mains. . - + + + + «+ « * 18-10ths, 
” day pressure o a 6 2 eae a * 10-10ths. 





Tue WaTER FaMINE IN THE NorntH.—Last Tuesday, a deputation waited 
upon the Auckland Rural Sanitary Authority respecting the insufficient 
and objectionable water supply at Canney Hill, Leasingthorne, Westerton, 
Merrington, and district. At Leasingthorne and Merrington all the occu- 

jers, and most of the owners were to en to accept a scheme for their 
nefit. In some instances water had to be carried a distance of 800 yards ; 
and people had to wait at wells for postenare periods. Mr. Peverell (in 
speaking to the object of the deputation) said there could be no difficulty 
with the places to which Weardale water could be sent by gravitation ; but 
the difficulty was with such elevated points as Westerton and Coundon, for 
which pumping power would be needed. This meant an increased cost to 
consumers, who, before the Water ee ef would make any outlay, must 
give an indemnity against loss on the un at: The Authority thought 
arrangements might be made with Messrs. Bolckow, Vaughan, and Co. for 
the requisite pumping power; and a Committee was appointed to pursue 
the suggestion further. The deputation were asked to get up a strong 
requisition, fortified by actual signatures, for presentation to the Water 
Company when:the Authority approach them on the subject. 
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AUSTRALIAN GASLIGHT COMPANY. 

From accounts just received, the Australian Gaslight Company (of 
Sydney, New South Wales) had a highly prosperous half year ending June 
last. Thenet profits for this period—after deducting bad debts, interest on 
borrowed money, cost of repairs and renewals, depreciation of plant, 
working expenses, and all other charges—amounted (with the balance 
brought from the previous account) to £37,185. The Directors, at the 
meeting of shareholders held on July 28, recommended the payment of a 
dividend of 74 per cent.—absorbing £28,048—and an addition to the reserve 
fund of £5000. This fund now amounts to £102,829. 

The Engineer (Mr. T. J. Bush) reported the whole of the Company’s 
plant to be in a very efficient condition. The plant for the Mortlake 
station had been ordered from England; and portions had already arrived. 
The construction of the gasholder tank, and the levelling of the site for 
the retort house, were being proceeded with satisfactorily. 

The sales of gas, &c., in the half year amounted to £96,679; against a 
charge for manufacture, distribution, deterioration of plant, and manage- 
ment, of £60,837. Lighting and repairing the public lamps, miscellaneous 
charges, interest, and bad debts, absorbed a further sum of £8837 ; leaving 
a balance, to carry to net revenue, of £26,991. The Company’s assets, 
according to the balance-sheet, are as follows :— 

Fixed investment—Land, buildings, and machinery at head 
station and the six out-stations (Haymarket, Woolloomoo- 
loo, Balmain, Petersham, Five Dock, and Mortlake), main 


and service pipes laid, implements, and furniture. . . £490,892 5 8 
Stores investment—Coals, residual products, apparatus in 

store, meters, lamps,and pillars . ....+«.+-s 107,059 7 4 
Sundry debtors So. 6 ete TS a eo le Oe Se ere 25,447 110 
ee ae a a a a 19212 4 
ee A der oe ee OS. e108 LE eH SOR, © Sis 7,474 911 





£630,565 16 8 





The liabilities are represented by the following items :— 





Sundry creditors fortemporaryloans .... . . + £104,41717 2 
Suspense accounts. . . + + + « « s © e «© e 14,383 17 11 
Proprietors— 

Capital paidup* .... +s. £374,901 0 0 
ee, ee 93,716 15 8 
Reserve for replacement of meters . 4,112 8 2 
Dividends unclaimed . . . ... - 1,898 14 6 
Unappropriated profits . .... -. 87,135 8 8 

———__ 611,764 1 7 

£630,565 16 8 





NEATH TOWN COUNCIL GAS SUPPLY. 

At the Meeting of the Neath Town Council, on the 8th inst., the minutes 
of the Gas Committee—containing the half-yearly report of the Secretary 
and a of the Gas Department (Mr. Robert A. Browning)—were 
approved. 

In the course of his report, Mr. Browning stated that, notwithstanding 
the repeated reductions in the price of gas (there having been already 
three reductions during the four years he has beenat the works), the profit 
made still keeps up. The capital account shows that, out of the £50,400 
originally borrowed for the purchase of the works, £14,205 has been repaid ; 
leaving a balance of £36,195 now due. The amount of expenditure carried 
to capital account last half year was £73 16s. 9d.; leaving a balance unex- 
pended of £1101 17s. 1d. The net profit on the six months, after deducting 
all working expenses, bad debts, and allowances, amounted to £1067 6s. 9d. ; 
being a decrease upon the corresponding period of last year of £22 6s.8d. In 
making a comparative statement, Mr. Browning says it will be found that 
there has been an increase in the expenditure of £158. This is due, in the 
first place, to a larger amount being paid for extra coal carbonized (about 
£99) ; while there has been an additional expenditure in the items of wear 
and tear, purification, public lighting (owing to an extension of the district), 
and repairs and renewals to mains and services. The other items show 
economy in working. On the other side, there has been a substantial 
improvement in the gas-rental, amounting to about £82; notwithstanding 
the loss of more than £100, due to a reduction in the price of gas from 4s. 6d. 
to 4s, 2d. per 1000 cubic feet. But there has been a considerable falling 
off in the return from sulphate of ammonia; this being due, primarily, to at 
least 30 per cent. reduction in the value per ton. The quantity of gas made 
per ton of coal carbonized was 10,060 cubic feet. The amount of cannel 
coal used was only 10 tons. The balance of profit has been appropriated 
as follows :—After paying £825 15s. 9d. for interest on mortgages and to 
the bank, £25 has been carried to the depreciation-fund account, which now 
stands at £625. Repayment account receives £50; and £200 has been 
appropriated to the suspense account, which now stands at £1000. There 
is thus a balance of £26 9s. 11d. to carry to the nextaccount. After seein 
the favourable results of the two last half-year’s workings, the increase 
consumption of about 14 per cent. (due, to a great extent, as before stated, 
to the repeated reductions in the price of gas which have taken place in 
the last four years, from 5s. to 4s. 2d. per 1000 cubic feet, which means 
more than £500 given every year to the consumers), the report con- 
cludes: “I think I can confidently recommend another reduction’ of 2d. 
per 1000 cubic feet, commencing the ist of January next. It is my firm 
— that we should make these reductions at the first opportunity, be 
they much or little, until we get the price down to a respectable figure, as it 
is the only way to strengthen our position, and give prosperity to the gas 
undertaking.” 





KEIGHLEY TOWN COUNCIL GAS SUPPLY. 

The Manager of the Keighley Gas-Works (Mr. John Laycock) has pre- 
= his report on the progress of his Department during the past year. 

he following is an abstract of the report :— 

In submitting the statements of the last year’s accounts, I beg to draw 
your attention to the following details of the accounts, and also to the past 
year’s working. 

Capital Account : The amount expended at the end of the official year 
was £91,329 Os. 104d. ; the borrowed money amounted to £53,900; the accu- 
mulated profits, &c., to £26,904 19s. 2d.; and the amount yet to borrow to 
reach the amount authorized, £6097. This shows the amount expended in 
excess of power to be £4427 1s. 84d. The surplus land in the possession of 
the Corporation would, however, if sold realize a much larger sum than 
this excess. 

Gas-Oven Account : We have during the year sold as follows :—Heating 
stoves, 66; cooking ovens, 154; fitted up ordinary ovens, 43; boiling 
stoves and other appliances, 149—total, 412; the receipts from which 
amount to £480. I consider 263 of the above articles of equal importance, 
for the consumption of gas, to the same number of cottage consumers ; and 
as each cottage consumer costs about 8s., the Corporation will thus save in 
capital £105 4s.—the fitting up of the ovens, &c., being entirely done by the 
purchaser. 





* The shares are held by about 475 proprietors, 








Sinking Fund: This now reaches the sum of £10,102 10s.; and is being 
used as floating capital. 

Reserve Fund: From this account the cost of the new engine-house 
(with engine and exhauster), retort-stack expenses, and repairs to the gas- 
holders, have been taken ; and the balance still stands at the satisfactory 
sum of £3202 12s. 24d. : 

Revenue Account : Receipts for gas amounted to £15,035; being nearly 
£1100 more than previous years. The coke receipts were less. The 
receipts for tar have kept well up; being £2191, or 3s. 2d. per ton of coal 
used, against £2073 and 3s. 3°5d. in the previous year. The value of tar ig 
not so high as when our contract was made. The ammoniacal liquor 
receipts are considerably lower than previously ; being £1380, or 2s. per 
ton of coal used, against £1947 and 3s. 1'2d. in the previous year. The 
income from sulphate of ammonia has been thus reduced by nearly £800. 
On the expenditure side, the coal (including carriage and unloading) cost 
us £6374, or 9s. 2°7d. per ton; the same as in the previous year. The 
purifying, which last year left a slight profit, has cost us £65, or about 1d. 
per ton of coal used. This I attribute to the fall in the price of sulphuric 
acid; and to the want of shed-room. Nevertheless, it is impossible to find 
other works doing the same work at anything like as low a figure. 

Profits: The gross profits are £9271; against £9440 in the previous 
year. This, considering the price of coke and liquor, and also the loss by 
inferior coal during the threatened colliery strike is, I think, very 
satisfactory. The average price received for gas per 1000 cubic feet is 
2s. 3°8d. The cost of gas per 1000 feet is 10°7d.; the interest on capital, 
4'5d.; total cost of gas and interest, 1s. 3:2d., leaving a net profit on the 
fale of 1s. 0'6d. per 1000 feet. After deducting interest and the cost of the 
fire-brigade, the net profit is £6710 13s. 64d. 

The number of public lamps within the borough is 735. 

be average quality of the gas supplied has been equal to 18'6 sperm 
candles. 


At the Meeting of the Town Council last Tuesday, the above report was 
presented. j 

Alderman Brice, in moving its adoption, reviewed at considerable 
length the work done in connection with the gas-works. 

The report was adopted; and, subsequently, the minutes of the Gas 
Committee were presented, recommending that the net profits arising 
from the Gas Department, which amounted to £6710 13s. 64d., should be 
appropriated as follows:—To the gas sinking fund, £1705 2s.; to the 
revenue fund, £1255 11s. 64d; and to the water-works fund, £3750. 

The minutes were unanimously adopted. 









THE GAS QUESTION IN DUBLIN. 

Last Thursday week a Meeting of the Committee of the Whole House, 
appointed by the Dublin Town Council on the Ist ult., was held; and con- 
cerning the proceedings that took place, Mr. M‘Evoy writes: ‘‘ The zeal 
for inquiry of those who carried the appointment of this Committee may 
be judged by the fact that they called their Committee together for the 
first time on the 11th inst.; and then only after having been challenged 
at a meeting of the Council on the previous Monday, to say when they 
intended to meet. They carried, by a majority of 15 to 13, a resolution 
that the Committee should adjourn without transacting any business! 
On the Ist of August I stated that I would take no part in what I believed 
to be an illusory investigation. Nevertheless, I attended to-day, because 
the Committee had resolved to confine its investigation for the present to 
the allegations in the report of the Paving and Lighting Committee, and 
Mr. Connolly’s reply thereto. Being responsible for the truth of these 
allegations, I felt bound to attend to prove them from the books and 
papers of the Corporation. This object has, however, been frustrated by 
the adjournment—moved and carried without the transaction either of the 
business for which the Committee was specially summoned, or any other 
business.” 

Mr. J. WINSTANLEY writes, as to the above letter, that “anyone who 
followed the debates in the Council on the Sub-Committee’s report, and 
the Gas Company’s letter on the subject, will remember that the object 
the majority of the Council had in view was that an independent inquiry 
should be made into the statements contained in the report. The subject 
having been debated three days in the Council, resulted in the following 
resolution being passed ; 24 voting for the resolution, and 12 against it:— 
‘ That the report of the Paving and Lighting Committee, with Mr. Cotton’s 
letter, be sued to a Committee of the Whole House, with power to 
appoint a competent engineer to hold an investigation into the matter.’ 
Subsequent resolutions empowered the Committee to employ experts, 
auditors, and accountants so as to elucidate the questions in dispute. If1 
understand the English language right, the object the Council had in view 
in passing the above resolution was ‘that an independent engineer should 
be appointed to hold the investigation ;’ and I fail to see that any power 
whatever was given to a Committee of the Whole House to hold such, and 
I ask Mr. M‘Evoy to point out where such an authority has been given. 
The first Committee of the Whole House was held on the 4th inst.; the 
members present, with four or five exceptions, being the members who 
opposed the resolution in the Council for an independent investigation, 
and those who were responsible for the report. The proposition to carry 
out the above resolution of the Council would not be listened to; and was 
therefore set aside, intentionally. But the following resolution was pro- 
posed by one of the gentlemen responsible for the Sub-Committee’s report, 
and carried by his friends, who would listen to no argument to the contrary: 
—‘ That this Committee now definitely define, and specifically state the 
several subjects or heads to be inquired into, so as to confine our inquiry 
for the present to the allegations and figurescontained in Report No. 76 of 
the Paving and Lighting Committee, and Mr. Connolly’s reply thereto ; and 
that for the present we confine our inquiries to this Committee. An order was 
also made that the several officers who were required to give evidence should 
be in attendance, with documents, &c., for the purpose of commencing 
the investigation. When the Committee met for the purpose, it was pro- 
posed to carry out the resolution of the Council and proceed to appoint an 
engineer to hold an independent inquiry. This would not be listened to. 
Nothing would satisfy Mr. M‘Evoy and the framers of the report but 4 
‘Star-Chamber’ inquiry. The accusers were to sit as judge and jury, 
and adjudicate upon their own report. Seeing that the Chairman could 
not —— the resolution then proposed until the former illegal ones were 
rescinded, and that they could not be rescinded without notice, there was 
no other course open to the members who were supporting the action of 
the Council but to move the adjournment of the house and give the neces- 
sary notice. Mr. M‘Evoy states ‘that, being responsible for the truth of 
the allegations, he felt bound to attend and prove them from the books 
and papers of the Corporation’ If this be so, why is it that he, and those 
who took part with him, have left nothing undone to prevent an indepen- 
dent and a public investigation? Why has Mr. M‘Evoy shrunk from 
adopting this course and returning to take partin the investigation, when, 
as he thought, his friends had succeeded in turning it into a ‘ Star-Chamber 
inquiry? The Committee took the only legal means of preventing 42 
illegal inquiry, by moving the adjournment of the house.” 
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THE ANNUAL MEETING OF THE SOCIAL SCIENCE CONGRESS 
AT BIRMINGHAM. 


The Annual Meeting of the Social Science Congress was held last week 
at Birmingham; and was largely attended. The work of the Congress 
commenced with the usual business meetings. The first one was for the 
consideration of the reports of the Secretaries of the different Departments ; 
and the drafting of a joint report of all the arrangements for the Congress, 
to be submitted to the meeting of the General Committee. Later on the 
Secretaries of the Departments met at Mason College for the purpose of 
making final arrangements for the delivery of the papers in the various 
Sections. Then the General Council met under the chairmanship of Mr. 
G. W. Hastings, M.P.; and the reports of the Executive Committee and 
Departmental Committees were presented by Mr. J. L. Clifford Smith, and 
adopted. In the afternoon the Dean of Worcester preached at a special 
service at St. Martin’s Church, held in connection with the gathering. 

The address of the President, the Right Hon. G. J. Shaw-Lefevre, M.P., 
was delivered at the evening meeting, in the lecture theatre of the Birming- 
ham and Midland Institute. In the unavoidable absence in Canada of the 
President for last year (Sir Richard Temple), Mr. Shaw-Lefevre was intro- 
duced by Mr. Hastings. 


PresipEnt’s InauGuraL ADDREsS. 


The PrestpEnt, after observing that it was 27 years since the Association 
held its first great meeting in Birmingham, under the presidency of its 
illustrious founder (Lord Brougham), said that it was usual for the Presi- 
dent to comment on the principal legislation of the past year in furtherance 
of those social objects which were the proper subjects of the Society. In 
the present year, however, a retrospect of the past session discovered 
nothing but a blank; and therefore he asked them to look back at what 
had been achieved during the Society’s existence, and chiefly during the 
period of great activity since 1868, and to endeavour to trace its general 
effect on the relations of the State to individuals, and on the functions of 
the Government. 

On this branch of his subject, he said: In any such retrospect, it will at 
once appear that there have been two very distinct impulses to legislation 
—the one in the direction of limiting the powers and duties of the Govern- 
ment, of freeing the action of individuals from the influence and control 
of the State, and of sweeping away what remains in our social system and 
laws of obsolete survivals of organization formerly thought useful and 
necessary ; the other in the opposite direction, of increasing the interven- 
tion of the State in our social arrangements, of multiplying the functions 
of the Government, and adding greatly to the number of cases where the 
law prescribes the conduct of individuals, or restrains their actions. Of 
the first of these conflicting tendencies of legislation, many examples will 
at once occur to you. Parliament has made a considerable advance 
towards withdrawing the influence of the State from the propagation and 
support of one class of religious views. By another class of measures, 
privilege has been defeated in some of its strongholds—we have abolished 
the system of the purchase and sale of commissions in the Army, and the 
system of patronage in the public service. We have further, by other 
Acts, freed many persons from serious legal disabilities under which they 
were placed by law. 

All these important. changes, said the President, were in the direction of 
undoing the work of their predecessors. On the other hand, it would be 
admitted that Parliament had been even more busy in building up and 
constructing, and in adding to the functions of the Government, and to the 
sphere of the law. This had especially been the case since the extension 
of the suffrage in 1867. Proceeding to classify, under the different methods 
of State intervention, the work which had been done by Parliament during 
the period referred to, he grouped under the first we. | those cases where 
the State has undertaken, or has enabled local authorities on its behalf to 
undertake, some function, duty, or business, either to the exclusion of 
private agencies or in competition with them. First, and most important 
among these, is that relating to education, to which a lengthy allusion was 
made, Another conspicuous illustration which he cited under the head of 
the growing tendency to extend the functions of the State was the Post 
Office, which, within the period referred to, has taken exclusive possession 
of the telegraph service, has undertaken to deliver parcels wherever it 
delivers letters, has become banker for the million for the saving and 
transmission of small sums, and is prepared to insure and to grant deferred 
annuities for small amounts. 

After this, the President made the only definite allusion to gas and water 
matters that was contained in his address. He said: Local authorities 
have felt the same impulse to undertake functions which were formerly 
left to private agencies. Many corporations now supply water and gas to 
their ratepayers, and make a considerable profit g it. It should be 
noticed that, in these matters, there can be no competition among private 
agencies ; the public interest will not permit of several companies breaking 
up the streets in competition with one another. The alternative is for the 
local authority to give to some single agency in the district a concession, 
or a regulated monopoly, with a restricted dividend and maximum price. 
Under such concessions, experience shows that there is no great induce- 
ment to adopt improvements or to cheapen the price to the public, and 
that local authorities can do the work as well, and can secure to the rate- 
payers the profit of the supply. 

_ The second class, under which the President grouped recent Legislation 
involving extension of the functions of the State, were those imposin 

regulations for the conduct of particular industries or employments ; an 

for limiting the hours of employment of particular classes, in the interest 
of the safety, or health, or morals of those employed or of the public. The 
experience of the Factory Acts had, he said, proved abundantly the success 
and justification of this legislation ; but it had not been thought necessary 
to apply these laws to grown-up men, who could protect themselves. 
Looking generally at this class of legislation, said the President, it was 
certain that Parliament, while interfering in the interest of children, for 
the safety of life, and for the purpose of preventing fraud, and not afraid 
of enforcing regulations, the value of which has been clearly proved by 
experience, had been fully alive to the danger of relieving owners an 

fe from responsibility for the safe and proper working of their 

usiness. 

The next class of State interventions which the President notified were 
those where the State, through the law, imposes its will on contracts 
between individuals in the interest of one or other of them, or in the 
interest of the public, either by declining to enforce particular contracts 
or by prescribing what form they shall take—in other words, as it is com- 
monly said, interfering with the freedom of contracts. In this connection, 
he said: From the comments made in many quarters on legislation in this 
direction of late years, it would seem to be commonly believed that inter- 
ference with contracts is a modern invention, and that Parliament has 
lately inaugurated a new policy. This, however, is very far from being the 
case. The Legislature, and still more so the Courts of Law (assuming the 
functions of law-makers in this respect), have from the earliest times 


interfered with contracts in a multitude of cases; and the Courts of Law 
even in late years have frequently extended their jurisdiction. They have 








done so for a variety of reasons: In the cause of morality, for the support 
of law, for the benefit of the public, for the protection of particular classes 
of the community, for the general convenience of trade. Many people 
speak of freedom of contract as if it were synonymous with freedom of 
action; and as though, in declining to enforce a contract, the State were 
interfering with the freedom of action of the parties to it. In fact, how- 
ever, as has been well shown by Sir Thomas Farrer, freedom of contract 
and freedom of action are very different things. A person who enters intoa 
contract, recognized and enforced by the law, submits to an obligation, 
and parts for the time being with his freedom of action; and the State, in 
enforcing the contract with all its machinery and force, interferes in the 
most effective manner in limitation of the freedom of action of the party 
against whom its aid is invoked. Without the sanction of the State and 
the power of appealing to its intervention, the contract would be binding 
only in honour ; and the parties to it would retain their freedom of action. 
If, therefore, on the grounds of public policy, or for the protection of the 
weak against the strong, the State declines to enforce a particular contract, 
it does not interfere with freedom of action, but the reverse. As a general 
rule, it is expedient that the State should recognize the right of individuals 
to submit to obligations by making contracts, and should lend its 
machinery to enforce them; but there is nothing contrary to precedent or 
principle if, for reasons I refer to, it declines to do so in certain cases. In 
point of fact the exceptions are very numerous, and embrace a very great 
number of transactions. Many contracts are declared to be contrary to 
pam policy, and are consequently not enforceable by law. Another large 

ranch of contracts are not enforced by the State because they are entered 
into by persons whose relations to one another are such as to raise a pre- 
sumption that an unfair advantage may be taken by one of them. It has 
declined to enforce certain contracts not committed to writing. Other 
contracts are prescribed as matters of general convenience—e.g., munici- 
palities are enabled to regulate the charges for cab-hire, in order to avoid 
the inconvenience of uncertain charges and extortionate bargains. Again, 
custom, often as rigid as law, and generally recognized by the law, pre- 
scribes the conditions of many mercantile contracts; and documents 
arising out of mercantile contracts are, for the general convenience of 
trade, subject to many statutory provisions. Under another head of 
contracts, where one of the contracting parties is in the position of a 
monopolist, to whom the State has made concessions—such as railway 
companies, water and gas companies—their charges or contracts are 
limited by a maximum imposed by the State in the interest of the public ; 
and in the case of a railway any contract of a special character is subject 
to an appeal to the Courts of Law as to its fairness, on the ground that the 
company, being in the position of a monopolist, is able to impose its terms 
on its customers. The additions made to these cases, during the last few 
years, have not been numerous in proportion to those that were previously 
recognized. 

Looking broadly at the facts he had enumerated, the President con- 
sidered they bore remarkable testimony to the general success of the 
legislation of the last 15 years; and thought it might be well to consider 
waster we might not reduce the functions of the State, and restore to 
individualism some of the duties which in past times have been assumed 
by the Government. 

Concluding his address, Mr. Shaw-Lefevre said: These, however, are 
but some of the social questions which remain to be dealt with; and I 
merely refer to them as they are questions in which I take a personal 


-interest. When I looked back on the 27 volumes of your Annual Pro- 


ceedings, it seemed to me that scarcely anything could remain for dis- 
cussion, and that your work must be nearly completed; but further 
consideration has convinced me that this is very far from being the case. 
There has been a distinct revival during the last two years of public interest 
in social questions. New questions (some of them touching the very 
foundations of society and of property) are being raised and discussed by 
the people; and should be freely handled by such a Society as this. I 
venture to say, also, without fear of contradiction, that there never was 
a time when there were a greater number of economic questions of the 
highest importance affecting the trade, the condition of the people, and 
the future of this country, which require discussion and elucidation, with 
a view to the formation of a sound public opinion. Parliament has also 
become, more than formerly, the place in which the determinations which 
the country has already arrived at are adjusted by legislation to their 
opposing interests, rather than the forum for discussion of questions of 
principle. There is, therefore, ample justification for such a Society as 
this, where questions of principle may be discussed free from party spirit. 
Let us then enter upon the work of this meeting with a full determina- 
tion to treat the subjects before us in the best spirit of philosophic fairness 
and of enlightened scepticism ; not omitting to season these qualities with 
sympathy for our countrymen of all classes. We should always recollect 
that, unless the heart is in perfect accord with the head, the comprehen- 
_ and solution of social questions will elude the grasp of the ablest and 
e wisest. 


The address was very enthusiastically received by the audience; and a 
hearty vote of thanks for it was passed, on the motion of the Mayor of 
Birmingham (Alderman Cook), seconded by Lord Norton. 


On Thursday, in the “Health Department,” a paper was read by Captain 
Doveuas GALTON, entitled ‘‘ What is the Best Method of Dealing with the 
Products of Combustion?” Referring especially to the matter of smoke, 
he said that an important method of smoke-prevention, in connection 
with manufactories, would be to change the rough-and-ready process 
which we now adopt of burning raw coal, into the more scientific method 
of using gaseous fuel. It was not by methods for improving the con- 
sumption of crude coal that we should ever arrive at freeing the atmo- 
sphere from smoke. To do this effectually resort must be ‘had to gas. 

early 80 years ago the late Sir W. Siemens endeavoured to introduce 
into Birmingham gas for heating paryene, both for manufactories and 
for houses. The opposition of the then Gas Company prevented this grand 
experiment; and it had been in abeyance ever since. Still, various 
oa cores ee had succeeded in abolishing smoke by the use of gas (as, for 
instance, Messrs. Minton, who have done so in their pottery-kilns at 
Stoke); and the use of gas had been extended to baking and other ovens. 
It was needless in this district to refer to the various improved methods of 
iron machinery by which smoke is avoided. As to smoke produced in 
domestic fire-places, both for cooking and warming, it might be said in 
general terms that when the fuel is burned in a close stove, it is possible 
to obtain comparative absence from smoke; but there is no doubt that, if 
smoke abatement be the object to be attained, it is to gaseous fuel in our 
kitchens that we must look for the solution of the question. The author 
concluded by saying that if a cheaper gas for heating purposes were 
furnished in towns by the corporations or gas companies, there could | 
little doubt that the great convenience and cleanliness resulting from its 
use would soon lead to the abolition of our smoke-giving fires. If the 
large towns were ever to obtain an atmosphere free from smoke over the 
vast ag tion of buildings of which they are now composed, they 
could only do so by abandoning the crude method of burning coal in the 
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manner of their early ancestors, and by resorting to the more scientific 
method of using gaseous fuel. 


Two papers on sanitary matters were also read before the same section. 


The first was by Mr. T. Prircuarp, C.E., on “ What is the Best Means 
of Dealing with Town Sewage?” The author premised that 15 or 20 years 
ago the answer to such a question would have been in favour of irrigation ; 
but the experience of the last few years had caused a considerable modifi- 
cation of his opinion as to the best method for adoption, varying according 
to local circumstances and conditions. He ots out that there are three 
methods generally adopted in this country for the disposal of town sewage 
—viz., land purification, chemical precipitation, and discharge into the sea. 
After referring to towns in which one or other of these systems hud been 
adopted, he described the works of the Birmingham, Tame, and Rea Dis- 
trict Drainage Board—a system which disposes of the sewage from a 
population of more than half a million. He also described a system for 
the town of Wednesbury, of which he was the Engineer; the method 
adopted being one of chemical precipitation and filtration through land. 
Generally it would, he said, be perceived that no one particular system for 
the treatment of town sewage could be adopted for universal use ; but that 
the local conditions and circumstances connected with each town must be 
carefully considered, and a method of sewage disposal prepared in accord- 
ance therewith. 

The second paper was by Mr. Lawson Tarr, the Chairman of the Health 
Committee of the Birmingham Corporation. It was entitled ‘‘ The Utiliza- 
tion of Town Refuse;” and, in the absence of the author, was read by 
Mr. R. F. Martineau. The author stated that few of the many questions 
which had engaged the efforts of sanitary authorities during the brief 

riod in which real attention had been given to the care of the public 

ealth, have caused so much anxiety as the disposal of town refuse. In 
certain favoured places the difficulties had not been pressing; but in a 
town such as Birmingham—the rapidity of whose growth had been almost 
unexampled, and situated as it was in the centre of England, with a river 
no larger than a brook—the difficulties and the dangers of the disposal of 
refuse had risen to an extent probably unknown in other large centres of 
population. Fortunately, in the growth of the town, land had been easily 
obtained ; so that the population had been widely spread. Had the growth 
been as rapid, and the area as curtailed as in some older towns, Birming- 
ham, instead of being one of the healthiest of the large towns in England, 
would probably have had its death-rate heavier than any. From its situa- 
tion on the highest part of the Midland district, it was obliged to adopt, in 
its early history, the system of surface household wells ; and until recently 
these had an almost universal prevalence throughout the town. Indeed they 
even now exist in very large numbers. Up to 1871 the government of the 
town was conducted upon lines which it was no part of his business there to 
discuss or condemn; but no one who knew the town at all but will be able to 
substantiate his statement that the new régime inaugurated by the distin- 
guished statesman who at the present moment presides over the Board of 
Trade, had, as it were, reconstructed every aspect of municipal life in Bir- 
mingham. The town had improved in every possible way ; its Sonth-sate had 
fallen nearly 5 per 1000; and the average age at death had been raised six 
years. The whole of these beneficial changes were due, he considered, to the 
inauguration of Mr. Chamberlain’s sanitary policy. Mr. Tait then referred 
at considerable length to the measures taken by the Corporation for dealing 
with the refuse of the town ; and in conclusion said, with reference to the 
full adoption of the present method: Whilst I am perfectly satisfied that 
the financial gain to the borough would be a considerable sum per year, 
according to the price obtained for the manure, there is no doubt that 
these estimates are to a considerable extent speculative. But there is no 
speculation in the statement that we should save for the community a 
quantity of valuable material which is now absolutely wasted; and there 
is considerable consolation in the fact that, whilst our estimates can never 
be made with anything like exactness, yet we have been completely justi- 
fied by results in placing our estimates for cash receipts on the sale of 
manure largely in excess of those of last year. In 1883 our total receipts 
were £11,553 on the sale of manure, against £7879 in 1880; that is, before 
we began to sell poudrette. For this year we estimate our income from this 
source at £14,000. On July 31 we had received £7069 ; and had £400 due 
for stock in course of delivery. As the best part of the year for our sales 
has yet to come, and as we are quite confident we can obtain an increase 
in price, we feel assured that on Dec. 31 our estimate of income from this 
source will be completely justified. 

The discussion of the papers was taken together. In the course of it, 

Mr. Batpwin Latuam (London) said that, as one who had devoted much 
attention to the question of the utilization of sewage, he had always been 
a very warm advocate of the application of sewage to land. But, at the 
same time, he did not at all dispute that there were occasions and condi- 
tions under which it was necessary to use other adjuncts. The French 
had learned from us that the application of sewage to land was a proper 
way of disposing of sewage; but they had carried the question very much 
further from a scientific point of view, and had shown what were the 
causes which led to the purification of sewage when it had passed through 
land. We had now to learn from them the real scientific processes which 
were at work in the purification of sewage. He believed that, of all the 
means employed in this direction, lime was the worst, as it impregnated 
the sewage with an organic kind of scent, which it retained after passing 
through land. Heenergetically condemned the pail system ; and, speaking 
from experience, declared it would never answer anywhere. With more 
proper combustibles, there would be a great deal less solid material in the 
shape of ashes to be collected; and even what was collected might be used 
for certain industrial purposes. So that, in Birmingham, this dry material 
might ee J ultimately become a source of profit. He had carried out 
the A B C process with the most satisfactory results; but experience led 
him to the conclusion that the application of sewage to land was the most 
simple and effective that could be devised. 

r. W. C. Sm-uar (Blackheath) observed that he had always regarded 
the use of lime in the purification of sewage as bad. He was glad, there- 
fore, to find that such an eminent authority as Mr. Latham entertained a 
similar opinion. This question of the disposal of the sewage was more 
than a sanitary one; it was a social question, for the reason that the stuff 
now allowed to pollute the rivers should really find its proper place in 
fertilizing the soil of the country. Regarded from an agricultural point 
of view, the use of lime was positively mischievous. He concluded by 
drawing attention to the A B C system, which he specially advocated. 

Dr. Dryspate (London) contended that land was the great and only 
qualified purifier of sewage. here was not any necessity for the lime 
process, which was a mistake ; and he believed it would be found that all 
chemical processes were entirely useless. The land used by the French 
for the purification of sewage, while it had increased considerably in value, 
produced enormous quantities of vegetables. About 4000 acres of land 
were applied to this ey oe He could not but feel dreadfully humiliated 
at the condition of the Thames at the present moment; but at the same 
time he was not going to support the suggestion that the London sewage 
should becarried out tosea. With 10,000 acres of land north of the Thames, 
and a proper outfall, the sewage of London could be adequately dealt with. 





In the interests of health, he also objected to the pail system. He would 
go so far as to denounce it as abominable ; and—as a doctor—he protested 
against Mr. Lawson Tait bringing forward a single word in favour of the 
system. 6 
oor. E. Cuessuire (Birmingham) said all the papers that had been read 

on this matter, and all the arguments put forward, were utterly futile and 
delusive. He came across a well-known line in one of the newspapers the 
other day, and adding to it he might say— 

Water, water everywhere, but not a drop to drink ! 

Sewage, sewage everywhere ; oh, what a nasty stink! 
There was not a single instance of excreta of any urban population having 
been utilized by any process beyond the sewer outfall; and there never 
would be. The interception system should be carried out from the start- 
ing point. It had been said no one complained of the sewage farm at 
Saltley ; but he asked, “ Did not Lord Norton complain? He (Mr. Ches- 
shire) formerly lived about 4 or 5 miles further down the river than Lord 
Norton ; but was compelled to move because of the filthy stuff which Mr, 
Avery and his co-workers sent in his direction. 

Alderman Avery remarked that the stock subject of criticism seemed to 
be, to a large extent, the operations carried out with regard to the puri- 
fication of sewage in Birmingham. He denied that the sewage farm at 
Saltley was a nuisance; and, referring to a suggestion of Mr. Latham, 
deprecated the idea of the London sewage being emptied into the sea, 
They had treated the sewage of Birmingham on 287 acres of land. They 
had 1209 acres of land, or one to about every 450 persons; but if they 
adopted the broad irrigation system 6000 acres, or one to every 100 persons, 
would be required. Where was it tocome from? It was not obtainable; 
and even if it were, it would be an unsupportable expense. The precipita- 
tion system, combined with lime and ultimate filtration through land, 
had not been found to disappoint in Birmingham. He invited the gentle- 
men present to join in the excursion which was to be made to the works, 
feeling satisfied that those who went would leave the works with the 
impression that Birmingham had made a genuine and an honest attempt 
to satisfy the reasonable claims to put an end to the sewage difficulty; 
and that the efforts put forth in this direction had not been altogether 
unsuccessful. 

Lord Norton could not admit that Alderman Avery and those who 
co-operated with him had been completely successful in their attempts to 
solve the sewage problem. They had done wonders; but he should like 
the gentlemen present to see a sample which he would take, with the per- 
mission of Alderman Avery, of the stuff that left the tanks at Forge Mills, 
Still, he believed their success might be completed; and he believed 
further that the secret of the completion lay in the more adequate dealing 
with storm water. 

Alderman Avery said he was quite prepared to accept the friendly 
challenge of Lord Norton provided a sample was taken of the sewage as it 
left the works. 

Lord Norton replied that a sample should be taken after a storm. 

After some remarks from Mr. G. Hurst (Bedford) and the Cuairmay, 
the discussion was brought to a close. 


MR. EDWIN CHADWICK ON “LONDON CENTRALIZED.” 

Mr. Edwin Chadwick, C.B., has contributed an article to the Contem- 
porary Review entitled “London Centralized.” He starts with the asser- 
tion that, “ Unity of government is as advantageous to a city as toa 
nation, and no better proof of the fact can be afforded than the experience 
of the evils arising from the want of unity in the Metropolis. It is hard to 
tell the price London pays for its disunity, which has retarded improve- 
ments, diminished efficiency, and increased cost in every branch of local 
service.” Hethen deals extensively with the question of sanitary adminis- 
tration, more especially in reference to the effect of the discharge of the 
sewage of the Metropolis into the Thames at Barking. He next proceeds 
to discuss the gain that might be expected from unity of administration 
in the institution of a proper police fire service for the Metropolis, quoting 
from the report made by the House of Commons Committee on Fire 
Extinction. 

Next he deals with the question of public lighting in the following 
words :—‘ On the question of efficient lighting, I showed in my sanitary 
report, from the example of Manchester, the olventenes that would accrue 
from placing lighting on a public footing. In the Metropolitan Sanitary 
Commission we had begun to enter upon this subject, with much promise 
of sanitary advantages; but further progress was prevented by the obstruc- 
tive opposition that was raised, and by preoccupation with other topics. 
In various towns the example of Manchester has been followed, with gain 
to the population, but not so much gain either in money or sanitation as 
might have been obtained, if superior scientific aid and supervision had at 
the same time been engaged. Taking, however, the standards of supplies 
by a public body—taking, for example, Birmingham—the cost of gas under 
unity in the Metropolis-might be, and would have been reduced from 3s. to 
2s. 4d. per 1000 cubic feet, with a clear profit of £500,000 per annum for 
carrying on improvement works, as has been done at Manchester; or the 
price might be reduced below 2s. per 1000 cubic feet; leaving a gain of 
£250,000 per annum in aid of district rates. And such a reduction would 
largely turn the scale of economy in favour of gas for cooking and heating 
as against coal, and aid the diminution of the great smoke nuisance of the 
Metropolis. To this must be added, the production of a cheap smokeless 
coke for open fires ; and, for manufacturers, the extended use of gas instead 
of steam for power. In Paris, by bringing eight separate Companies under 
unity, the cost of private lighting was reduced 30 per cent., and of public 
lighting 40 per cent., with improved receipts to the shareholders ; but the 
general supply was left in their hands as contractors, and the public did 
not derive the further advantage obtainable by a responsible scientific 
administration. A recent voluntary amalgamation of the Companies in 
London has been accomplished by themselves, but I cannot judge how far 
their position as respects the public may be affected by it.” 

The subject of road administration next claims attention; and he then 
deals with poor-law administration, the burial question, and intramu 
slaughter-houses. He concludes his lengthy article by saying: ‘ The faults 
of the Metropolitan local administration may be conveniently grouped 
under the three old legal categories into which transgressions of official 
responsibility were divided—nonfeasance, misfeasance, and malfeasance. 

“The loss from misfeasance in the expenditure on outfall sewers alone, in 
consequence of adopting an erroneous system of combined works which 
generates foul gases, and will have to be replaced by other works on a more 
correct method, amounts to five millions sterling—a sum that would have 
sufficed to re-drain the whole of the Metropolis with self-cleansing sewers, 
and so relieve besides most, if not the whole, of the ill-drained houses 
occupied by the poorest part of the population—houses which there is an 
imperative necessity for redraining now, and putting into the improved 
condition of the common lodging-house. : 

“ A loss from nonfeasance arises from neglecting to repair the evils of dis- 
united organization by placing the eight separate Water Companies under 
a single system, and on a public footing, as was recommended by one Com- 
mission after another, The money loss from this neglect is estimated by 
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Mr. J. Quick, jun., C.E., at £372,596 perannum. This is exclusive of the 
assignable loss accruing from malfeasance in adopting a system of deliver- 
ing water to houses by means of butts and cisterns that induce stagnation, 
make good water bad, and bad worse, and provoke to habitual intemper- 
ance in ennens Nene. 

“There is another loss from nonfeasance in not putting the gas su 
under a public trust for the whole Metropolis as red been done fn —— 
cial cities. This would have reduced the price of gas below 2s. per 1000 
cubic feet, and at the same time produced a profit of £200,000 per annum 
which might be — to public improvements—as, for example, to the 
erection of improved dwellings for the wage-earning class.” 





THE FIRST USE OF LIME IN GAS PURIFICATION. 

In view of the interest excited by the acquisition (now just accomplished) 
of the Coventry Gas Company’s undertaking by the Corporation, Mr. 
John Sibree, of Stroud, Glos., writes to point out that Coventry was the 
first place in which lime was applied to the purification of gas, and in 
which condensers were employed. He says: “ Figuier, in his Merveilles de 
la Science, makes the following statement (L’Art de I’Eclairage, pp. 112, 
113), of which I subjoin a free translation: ‘ While Murdoch was setting 
up his apparatus [for the manufacture of gas] at Phillips and Lee’s, in 
Manchester—.e., in 1805—Samuel Clegg (from Boulton and Watts) began 
an experiment of the same kind, at Henry Lodge’s Spinning-Mill, Sowerby 
Bridge, near Halifax. But in these establishments the gas was being 
burned without any kind of purification. It soon became evident that gas 
so used could not be conveniently introduced into private houses. In closed 
apartments the unwholesome emanations arising from its combustion 
caused headaches, and irritated thelungs. Clegg aluptel a very efficacious 
method for purifying gas. In the first factory he was engaged to light 
(Mr. Harris’s, of Coventry) he introduced slaked lime into the water of the 
gasholder, so that is was brought into contact with a “cream of lime,” by 
which it was freed from carbonic acid and sulphuretted hydrogen. It was 
here, too, that Clegg first made use of an apparatus which he called a con- 
denser—a series of vertical pipes Senveneel by the gas in its passage from 
the retorts to the gasholder, serving to cool the gas issuing hot from the 
former.’ It was probably the circumstance that the trades of Coventry 
required gas of special -—, which stimulated the first efficacious efforts 
for its purification, and occasioned their adoption in the city. Indeed we 
may conclude that the two most important steps in the manufacture of gas 
were first taken in Coventry. I may add that this is by no means the only 
industrial movement of the highest importance in which Coventry has 
been to thefore. From stage-coaches down to bicycles and tricycles, it has 
also been conspicuous in the-history of locomotion. If I am not mistaken 
the first regular stage-coach started from or to Coventry.” 





. PHILADELPHIA ELECTRICAL EXHIBITION. 

This exhibition—promoted by the Franklin Institute—was opened on 
the 2nd inst.; and froma preliminary notice of the event in the Sanitary 
Engineer (of New York) it appears that arrangements have been made for 
a most extravagant illumination of the main hall of the building ; the flood 
of electric light here produced probably surpassing anything of the kind 
ever seen. In the centre is a large fountain having twelve jets from the 
circumference, directed upward toward the centre at an angle of 45°, each 
of which is to be illuminated by a Bernstein incandescent lamp of 120- 
candle power behind the orifice. The illumination of the jets will extend 
over the curve, producing complete arches of light. Ten powerful reflectors 
will be directed on the fountain from the galleries; while from each of the 
fifteen arched-roof trusses above will be suspended nine arc lamps of 1000- 
candle power each. On the outside two towers will each have arc lamps 
amounting to 24,000-candle power. The largest exhibitors of arc lights 
will be the Van Derpoele Electric Lighting Co., of Chicago (95 lamps), and 
the United States, Brush, and Thomson-Houston Companies ; and of incan- 
descent lights, the Edison and United States Companies—the former having 
about 1600 lamps in all. The United States Government exhibit will con- 
ew of lighthouse appliances, including a tower-light of 1,000,000- 
candle power to be directed across the river to the heart of the city. 





ELECTRIC LIGHTING AT THE HEALTH EXHIBITION. 

The lighting by electricity of the main portions of the buildings at the 
International Health Exhibition has been greatly admired in many quar- 
ters; but the exact cost of the lavish display will probably never be Even. 
The extent of the machinery employed to produce the light has, however, 
been fully described in the report on the subject, by Professor George 
Forbes, which is one of the first of the official reports on the Exhibition 
that has appeared. He says: 

Tke electric light at the Health Exhibition this year resembles very 
much that of last year at the Fisheries Exhibition in the same place; but 
to the critical eye there is a vast improvement. Last year a gigantic system 
was installed in haste; and there was not the means to estimate properly 
the extent to which the lighting would be carried. The experience then 
gained has gone far to smooth away the preliminary difficulties. The 
engine-shed has been enlarged; the plant laid down according to a more 
intelligible scheme ; and all the arrangements have a more systematic basis. 
The result is correspondingly satisfactory ; and serves as the best connect- 
ing link between the isolated installations, which have hitherto been most 
common, and the centralized stations for large supply, which it is expected 
will soon be generally demanded. The most evident improvement is in 
the general arrangement of the engine-shed ; but experience has also done 
much in guiding many companies to sounder views as to the dimensions 
of cables and other all-important details. 

To begin with the engine-shed. Steam-power is supplied chiefly by 
Davey-Paxman engines; three of these engines being employed to drive 
two long countershafts in one line. These are 60 feet and 45 feet in length 
respectively, From these a vast number of dynamos of various kinds are 
driven. There are also three special engines, by the same makers, work- 
ing the dynamos of the Hammond Company, the Giilcher Company, and 
the Jablochkoff Company respectively. A Hodgson rotary engine and a 
“Tower” spherical engine are also at work, each upon a “ Victoria” 
dynamo of the Brush Company. A gas-engine is also shown close by, 
driving another * Victoria ” dynamo, to illustrate Mr. Dowson’s system of 
generating gas for the purposes of motive power. One of Lautensach and 
Bittner’s gigantic thermopiles has also been placed in the engine-shed ; but 
it does not seem to have been put in operation up to the present date. 

Nearly the whole length of the building is occupied on one side by two 
large Davey-Paxman pairs of horizontal engines, and the six boilers 
required for this duty. These boilers also supply steam to the two rotary 
engines mentioned above. The six boilers are all connected together. 
One main water-pipe runs along the whole length of the six; and the 
pumps are so connected, that if one fails, the others act and supply through 
the main. There is a throttle-valve attached for the feed of each boiler ; 
and each boiler has an independent safety-valve and stop-valve. The 
exhaust steam is carried away by the funnels of these boilers. The steam 
Pipes to the two engines are connected with all the boilers. 

ach of the two large engines indicates about 350-horse power. The 








one which drives the 60-feet countershaft has a 19-inch cylinder and 
82-inch stroke. It is mounted on girders instead of being upon a solid 
bed-plate. This is for convenience of export. The cylinders are con- 
nected to the girders by strong brackets, which give great rigidity. The 
main valve is in a separate case to the cut-off valve; and this involves 
the use of less pressure to move the main valve. The cut-off can be 
varied from 0 up to 3. There is a cylinder on each side of the driving 
wheel; and one governor acts upon both. The governor is supplied with 
a spring, to vary the action of gravity, so that the speed may be increased. 
It is not driven by belts, but by toothed-wheel gearing. The efficiency of 
one of these governors was shown on a recent occasion here, when the 
21-inch linked leather belt broke when in full action; and the speed 
changed by barely a revolution a minute. Schinheyder’s lubricator is 
used in this engine. There are two driving pulleys 12 feet diameter and 
16 inches wide. The engine runs at 72 revolutions; and the pressure of 
steam has been 85 lbs. These driving wheels have each a 15-inch belt 
of linked leather driving a pair of 39-inch pulleys on the long counter- 
shaft ; the distance between the centres being 31 feet. 

The second large double-cylinder engine drives a countershaft of 
45 feet in length. This engine resembles the first; but it has an 184-inch 
cylinder, with a 32-inch stroke. It has only one driving-pulley, 12 feet 
diameter and 24 inches wide. The 19-inch linked leather belt which 
broke on this work has been replaced by another, 24 inches wide. 

The third engine, of Messrs. Davey and Paxman, is a fixed horizontal 
compound engine, in use by the Hammond Company to drive the Ferranti 
1000-light alternate current machine, a 40-light Brush machine, and a 
Ferranti 200-incandescent lighter. It has a single gridiron valve, and a 
cut-off valve. The exhaust valve is in the same case as the slide valve of 
the low-pressure cylinder; the latter cuts off at half-stroke. The high- 
pressure cylinder has a diameter of piston of 15 inches, and a stroke of 
2 feet; and the low pressure 22 inches, with a 2-feetstroke. This engine 
has indicated up to 220-horse power, with a pressure of 120 lbs. It drives 
two pulleys—one 10 feet diameter and 16 inches wide for the large Ferranti 
machine ; the other a smaller one for the other two dynamos. This engine 
is fed by two boilers called a 50 and a 16 horse power boiler respectively. 
They have each a donkey pump and injector. 

The fourth engine is a compound one used for seven Giilcher dynamos. 
It resembles the last; but the diameters of the high and low pressure 
cylinders are 123 and 203 inches, and the stroke 2 feet. It runs at 100 
revolutions. With its attached boiler it can indicate 130-horse power. 
The driving wheel is 8 ft. 6 in. by 16 in. 

Another semi-fixed compound engine on the top of its boiler works the 
Jablochkoff dynamos. It has no special features of interest. 

The first large engine described is assisted in driving the principal 
countershaft by a 25-horse power engine; working, it is said, up to 100- 
horse power. Altogether more than 1100-horse power is developed in the 
engine-shed. 

The main countershaft, 60 feet long, drives two secondary countershafts, 
one of them driving six Gramme machines of the British Electric Light 
Company—viz., two A’s, one D, and three E's; the other driving ten 
double Edison machines. It also drives the following dynamos direct :— 
One Biirgin, four Pilsen-Joel, one Siemens alternate current with exciter 
(small), and two Paterson and Cooper's ‘‘ Phonix’”’ machines. All these 
are on one side of the countershaft. On the other side one huge Siemens 
direct machine for 420 amperes and 80 volts, a Clerk machine with 
Siemens exciter (for the “ Sun ”’ lamps), two large low resistance Siemens 
alternate current machines with exciter, and another Siemens direct current 
dynamo. An Elphinstone and Vincent 400-light machine is also in place 
and at work. The second countershaft, 45 feet long, drives three Hoch- 
hausen dynamos, one Brush (23 arcs), one Oppermann with exciter, and 
one Gérard. 

A great deal of interest attaches to the large machine exhibited by the 
Hammond Company. This is a 1000 incandescent lamp alternate current 
machine, by Ferranti. It resembles his well-known type of machine in 
many respects; but is conspicuous for the perfecting of details of con- 
struction, and for some novelties which are introduced. It is fed by a 
large quantity of Siemens direct-current dynamos, attached to the same 
shaft as the alternate-current machine. The shaft has a large bearing on 
each side of the Ferranti armature, of the fly-wheel, and of the Siemens 
armature; and has, in addition, a thrust bearing. These bearings are 
lubricated under pressure; the oil being collected in a reservoir, filtered, 
and pumped up to a supply reservoir. In the other types of Ferranti 
machine it has been found that, to prevent abrasion, the collecting rings 
must be oiled; and the resistance thus introduced is, in many cases, equal 
to the total resistance of the armature. In the present type of machine 
the terminal wires are attached to rings on the shaft, which rotate within 
hollow rings; the intermediate space being filled with mercury to complete 
the electrical contact. This arrangement, which seems to work admirably, 
was patented by me in 1883. It has been said that the direct and alternate 
machines are on the same shaft. This is not strictly so, for the shaft of 
the Siemens machine is driven from that of the Ferranti machine through 
a leather ring clamped to each of the shafts. The Siemens machine gives 
80 amperes and 120 volts, and works through the two sets of 24 Ferranti 
field magnets, each set of 24 being connected in parallel. The Ferranti 
machine gives 400 volts at 600 revolutions. It supplies Woodhouse and 
Rawson lamps in the aquarium refreshment bar and the dining room in 
the conservatory. 

Another large machine deserving special attention is the Siemens 
machine exhibited by the Water Companies. It is called a B 2 dynamo. 
It is designed to give 420 ampvres current, with 80 volts electromotive 
force; and is used for the fountain illuminations. On the armatures 
there are ribs of copper from end to end, held bound by strong metal 
bands, enclosing them. These bands have their greatest width radial, to 
prevent local currents being developed, and are in pairs ; and two pairs go 
to each terminal commutator. There are about twenty arms to the com- 
mutator, There are two pairs of brushes; each pair being side by side. 
The width of each brush is 4 inches. The position of the brushes is 
adjusted by a worm-wheel. The machine is compound wound. The series 
winding goes through the four arms of the field magnets in parallel, and is 
of wire about 3 inch in diameter; the shunt winding goes round all four 
arms in succession, and is of No. 12 wire. The mechanical and construc- 
tive details of this machine are worthy of close inspection. 

A machine shown by the Brush Company exemplifies the enormous 
improvement which can be introduced by recognizing, and so dispensing 
with, the local currents in the mass of iron constituting the armature. In 
this machine the armature is built upon a coil of hoop-iron, with H pieces 
let in during the winding to support the coils. A very great gain is said to 
have been obtained by this alteration. : 

The Hopkinson-Edison type of machine, manufactured by the Edison 
Company at New York, is exhibited by the Edison-Swan Company. 

Of other machines, mention may be made of the cheap classes of direct 
current and alternate current machines shown by Oppermann. The 
Gérard Company also show some small and cheap machines ; among them 
being a very small compact laboratory machine, suitable to work with a 
treadle, which works four incandescent lamps. 
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The Victoria dynamos are on the model of the Schiickert machines, 
which, as turned out at Niirnberg, have acquired so high a reputation. In 
the Victoria, however, there are four poles, and the resulting pairs of coils 
on the armature are in parallel, so that there are only two brushes. 

The Gramme, Hochhausen, Giilcher, Jablochkoff, Blirgin, Phenix, and 
other machines, require no special notice here. 

In the Consolidated Company’s exhibit, their secondary batteries are 
charged by a compact Parker-Elwell machine, with an 8-inch armature, 
giving 25 to 30 amperes and 130 volts. When run fora short time it can 
give 60 amperes without injury. 

Having thus passed in review the dynamos at the Exhibition, it becomes 
a matter of interest to learn the size of cables used by different firms, and 
the current carried by them. In the following table the name of the com- 
pany or firm, or other distinguishing mark, is given in the first column. 
The number of cables in parallel, or sections, is given in the second. The 
size of wire is in the third; thus 7/16 means 7 wires of No. 16 in a cabie. 
— current in ampires fills the fourth ; and the fifth gives the amperes in 
volts :—~ 
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The total illumination is over 5000 incandescent lamps, besides some 300 
arc lamps. It is worthy of remark that Sir F. Bolton’s fountain display 
uses up from 120 to 180 horse power in the illuminations. 

As the exhibition is to a great extent illustrative of what can be done on 
a large scale, the nature of the lighting is worthy of record. The follow- 
ing facts have accordingly been compiled for the purpose :— 

Are Lighting.—The small corridor and the south promenade and vege- 
tarian room are lighted by 11 Ball lamps with 1 Ball dynamo; the electric 
machinery room, by 6 Werner and 6 Cardew lamps, fed by 1 Brush 
machine ; the west corridor and the south annexe, by 8 Clark-Bowman 
lamps with 1 Phenix dynamo; Old London, by 5 Lea lamps with 1 
Gramme dynamo. The south central avenue and part of the east and west 
central gallery are lighted by 60 Jablochkoff candles with 3 machines, and 
there is a fourth spare one; in the west central gallery, 7 Brockie lamps 
and 1 Gramme dynamo; west and east annexes, 23 Brush lamps and 1 
dynamo; east corridor, west and east quadrants, east arcade, and Du-Val 
dining-room, 40 lamps and 1 Brush dynamo by the Hammond Company; 
west gallery, 39 Pilsen lamps, 3 Schuckert dynamos; central gallery, 29 
lamps, and 1 machine by Hochhausen; central fountains by 1 lamp and 
machine by Crompton, 10 lamps and 1 machine by Clerk (the latter being 
also distributed in the cascades and water pavilion garden). The Clerk 
machine is designed for 3 circuits of 10 lamps each. The Qneen’s Gate 
entrance has a Fox lamp and Oppermann machine; the masthead has 6 
lamps on 1 machine by Hochhausen; and the conservatory has 4 lamps on 
1 machine by Siemens. 

Incandescent Lighting.—-Ten Edison machines light the following 
spaces :—Entrance vestibule, 23 Swan lampsand 107 Edison lamps; the 
arts gallery, 172 Swan and 122 Edison; ern and Roberts’ dining- 
rooms, 64 Swan and 264 Edison; cheap dining-room, 31 Swan and 115 
Edison ; literary superintendent's room, 20 Edison. The south gallery, 2 
Siemens alternate machines with 2 exciters—1063 Swan lamps; dairies, 2 
Giilcher machines, 370 Crookes lamps; Old London, 1 Gramme machine 
and exciter, and 30 lamps by Mackie; east central gallery, 340 Gatehouse 
lamps and 1 Elphinstone-Vincent dynamo; Water oe pavilion, 1 
Oppermann alternate current machine with exciter, and 234 Woodhouse 
on Rawson lamps; Prince of Wales’s pavilion, 1 Siemens with exciter, 180 
Swan lamps, and 1 Siemens with exciter to 40 Woodhouse and Rawson 25 
volt and 10-candle power, besides 10 of 50 volts and 20-candle power ; the 
aquarium, west arcade, and west dining-rooms and tea-rooms, 1 Ferranti 
alternate current dynamo with Siemens exciter, and 909 Woodhouse and 
Rawson lamps; refreshment bar, 1 Phoenix dynamo and 40 half Bernstein 
lamps of 25-candle power; cocoa tavern, 1 Victoria dynamo, and 100 
Victoria lamps of 100 volts and 20 candles; Chinese restaurant, 204 
Crookes’s 50 volt lamps, which with 300 more are fed by 6 Giilcher 
machines; Indian Court, 38 Bernstein ae on a Hochhausen machine 
(nineteen of these are series on two parallels). Doulton’s pavilion has 24 
Gérard lamps of 50 candles on 2 Gérard machines. 

The only secondary batteries in regular action are those of the Con- 
solidated Company in the machinery-in-motion gallery. The plates are 
made of corrugated strips of lead coiled into a disc and pressed into a 
square form. 

Twice the lighting has failed up to this date (Aug. 14). Once a driving 
belt gave way ; and once a boiler-feeding valve stuck, and the boilers being 
all connected together the steam escaped. It may be said that the boilers 
being connected in parallel, and one of them short circuiting the mains, 
the whole of them were burnt up or run dry.* 

Mr. W. D. Gooch has superintended all the arrangements. Everything 
seems to be as well arranged as is possible with so great a mixture of 
systems in use. This is the most extensive application of electric lighting 
hitherto seen in this country. 





Messrs. WiLLEY AND Co., of Exeter, have taken the contract (over 
£5000) for the enlargement of the gas-works in connection with the asylum 
for imbeciles at Darenth, Kent. 


At a meeting of the Stratford-on-Avon Corporation last Wednesday, 
the General Purposes Committee reported that seven tenders had been 
received for the cozstruction of the reservoir and filter beds, the brick 
conduit, and for the laying of 11 miles of cast-iron water-pipes. . The 
Committee recommended the Corporation to accept the lowest tender. 





* See Journat for Aug. 12, p, 282, 





EAST LONDON WATER-WORKS COMPANY. 

The Report of the Directors to be presented to the Proprietors, together 
with the Accounts, at the Half-Yearly General Assembly, to be held on the 
2nd prox., is as follows :— 

The accounts for the half year ending June 24 last are herewith submit. 
ted. The comparative revenue and expenditure are as follows :— 

1884—Revenue from all sources, for half year 
ending Midsummer - « « £197,780 19 4 

1883—Do. do. do. 121,262 17 0 
£6,527 2 4 


Increase . 


1884—Expenditure (revenue ac- 
count for half year 
ending Midsummer— 
Maintenance. . £38,526 8 2 
Management. 8,577 11 10 
—__~—— £47,104 0 0 
1883—Expenditure (revenue ac- 
count) for half year 
ending Midsummer— 
Maintenance. . £37,489 8 9 
Management. 7,748 13 7 
45,238 2 4 


Increase . £1,865 17 8 


This increase of expenditure over the corresponding period of 1883 is 
not in excess of the legitimate requirements of the case; and the Directors 
deem the trading for the half year to be quite satisfactory. 

The amount expended during the half year upon capital is £11,489 
18s. 11d., which has been rendered necessary to meet the increased demands 
for water consequent upon the extension of dwellings, &c., in the Com. 
pany’s area of supply. By a skilful adaptation of hydraulic power, the 
Engineer has economically utilized the Company’s deep well at Waltham. 
stow, from which an auxiliary supply of some importance will be obtained. 
Your Directors contemplate further development of the chalk springs upon 
the Company’s land; and this, together with other extensions, will need 
calling up additional capital, as alluded to in paragraph 8. They are grati- 
fied in assuring the proprietors that the whole of the works and plant are 
in good and effective order; and that they are manipulated with great in- 
telligence and ability by the Engineer and his staff. 

The quantity of water pumped is 6,185,504,733 gallons, as against 
6,325,292,583 gallons in the corresponding period. The number of new 
services laid is 2656, as against 2520 in the corresponding half year of 1883; 
and the total number is now 143,889. A constant supply of water is already 
furnished to 125,138 of the consumers in the Company’s district ; and the 
Directors are ready to complete the whole system so soon as the necéssary 
fittings are adopted. 

The water delivered by the Company has been certified by the Official 
Examiner as being, without exception, “ clear, bright, and well filtered ;” 
but with regard to waste—a point that has much occupied the attention of 
the Directors—they regret to add that though reduced, it has again been 
excessive, the recklessness the great body of consumers evince in regard to 
the misuse of water being deplorable. It is hoped that a higher ap precia- 
tion of the value of this commodity may, in time, dawn upon the public 
mind; and the wrong and extravagance of waste convince consumers that 
their true interest lies in its prevention. This aspect of the question has 
impressed your Directors to an unusual degree during the past season, 
because the rainfall for the previous twelve months having been far below 
the average, a fear of short supply not unnaturally prevailed. It is there- 
fore with lively satisfaction they assure you that no reduction in the quan- 
tity supplied has proved necessary. Upwards of 300 millions of gallons of 
excellent water were sent through the mains in one week in August; but 
to establish an intelligent and economic use of this encrmous supply is not 
exclusively within the control of your Directors. 

As stated in their last report, the Board determined cordially to accept 
the interpretation of the House of Lords of the term “ annual value” in 
Dobbs’s case. This they have done; and all consumers who raised any 
question as to their water-rate have been invited to furnish particulars 
necessary to a re-assessment. This has in many cases been carried out; 
and with what satisfactory results the accounts now presented set forth. 

The parliamentary experience during the past session has been vexatious, 
harassing, costly, and fruitless. The Metropolitan Board of Works 
(Further Powers) Bill was inimical to the Companies ; it attempted legis- 
lation of an unheard of character, and it fell through. The Water-Works 
Clauses Act Amendment Bill (Mr. Torrens’s) was kept on the paper until 
immediately before the prorogation, when it was withdrawn; to be 
re-introduced, it is said, next session. This measure is based upon false 
premises, and will be vigorously opposed by your Directors. It seems to 
travesty the judgment of the House of Lords in Dobbs’s case; and to 
supplant their interpretation of “ annual value” by the “ parish assess- 
ment.” This attempt at wrong and confiscation has been exposed hy one 
of the highest legal authorities in the kingdom; and your Directors have 
the greatest confidence that Parliament will reject the measure. The 
shareholders may rely upon the fact that every obligation imposed upon 
the Company by law has been faithfully fulfilled ; that London continues 
to be efficiently supplied with water as good and at as cheap a rate as any 
city in the world, and better and cheaper than most; and it is well to bear 
in mind that Parliament has never yet broken faith with compacts that 
have been deliberately made, nor destroyed interests created and controlled 
by their own enactments. . 

Under the authority of a resolution passed by the proprietors in April, 
1881, the Directors intend issuing the further sum of £25,300, being the 
uncalled capital ; due notice of which will be given by advertisement (and 
to each —— as provided. 

It is recommended that a dividend on the ordinary stock of 74 per cent. 
per annum, less income-tax, be declared, payable on the 10th of January 
next, at which date the interest on the debenture stock will also become 
payable. 


THE BRITISH ASSOCIATION COMMITTEE ON THE CIRCU- 
LATION OF UNDERGROUND WATERS. ' 

At the Meeting of the British Association at Montreal, earlier in the 
present month, the Committee appointed for the purpose of investigating 
the circulation of underground waters in the permeable formations of 
England and Wales, and the quantity and character of the water sup- 
plied to various districts from these formations, presented their tenth 
report. The Committee now consists of Professor E. Hull, the Rev. 
H. W. Crosskey, and Messrs. J. Glaisher, H. Marten, E. B. Marten, G. H. 
Morton, W. Pengelly, James Plant, I. Roberts, T. S. Stooke, G. J. Symons, 
W. Topley, E. Wethered, W. Whitaker, and C. E. De Rance; the last 
named gentleman drawing up the report, which was as follows :— 


‘ The Chairman and Secretary of your Committee are both unavoidably 
obliged to be absent from the Montreal meeting, which is ‘a source of 
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regret to themselves; the more so that, this being the case, it has been 
thought advisable to delay presenting their final report, ‘On the Circula- 
tion of Underground Waters in South Britain,” until next year, when the 
Committee will have been 12 years in existence. During these years. par- 
ticulars have been collected of the sections passed through by a very large 
number of wells and borings; and a daily record has been obtained of the 
height at which water stands in many of these wells. Investigations have 
been carried out by Mr. Wethered as to the quantity of water held by a 
cubic foot of various rocks; and, by Mr. I. Roberts, as to the filtering 
power of sandstones, and the influence of barometric pressure and lunar 
changes on the height of underground waters. During the present year the 
attention of the Committee has been directed to the remarkable influence 
of the earthquake which visited the East and East-Central Counties of 
England in March last, in raising the levels of the water in the wells of 
Colchester and elsewhere. More detailed information is still required 
as to the proportion of actual rainfall absorbed by various soils, over 
extended periods representing typical dry and wet years. Information on 
these heads, and on other points of general interest bearing on the perco- 
lation of underground waters, referring to observations made in Canada 
or the United States, would be gladly welcomed by the Committee; and 
would be incorporated in their eleventh and final report to be presented 
next year. Your Committee seek reappointment, but do not require a 
grant, as they have forms of inquiry on hand, and did not require to 
expend the whole of the grant of last year, a portion of which only has 
been drawn. 

An appendix to the report contains the following list of questions the 
Committee desire answered by anyone who has the requisite means at his 
disposal to give accurate information :—1. Position of well or shafts with 
which you are acquainted. la. State date at which the well or shaft was 
originally sunk. Has it been deepened since by sinking or boring ? and when ? 
2. Approximate height of the surface of the ground above Ordnance 
Datum (mean sea-level). 3. Depth from the surface to bottom of shaft 
or well, with diameter. Depth from surface to bottom of bore-hole, with 
diameter. 3a. Depth from the surface to the horizontal drift ways, if any. 
What is their length and number? 4. Height below the surface at which 
water stands before and after pumping. Number of hours elapsing before 
ordinary level is restored after pumping. 4a. Height below the surface at 
which the water stood when the well was first sunk; and height at which 
it stands now when not pumped. 5. Quantity capable of being pumped in 
gallons per day of twenty-four hours. Average quantity daily pumped. 
6. Does the water-level vary at different seasons of the year, and to what 
extent? Has it diminished during the last ten years? 7. Is the ordinary 
water-level ever affected by local rains, and, if so, in how short a time? 
And how does it stand in regard to the level of the water in the neigh- 
bouring streams, or sea? 8. Analysis of the water, if any. Does the 
water possess any marked peculiarity? 9. Section, with nature of the 
rock passed through, including cover of drift, if any, with thickness, 
9a. In which of the above rocks were springs of water intercepted ? 
10. Does the cover of drift over the rock contain surface springs? 11. If 
s0, are these land-springs kept entirely outof the well? 12. Are any large 
faults known to exist close to the well? 13. Were any brine springs 
passed through in making the well? 14. Are there any salt springs in the 
neighbourhood? 15. Have any wells or borings been discontinued in your 
neighbourhood in consequence of the water being more or less brackish ? 
If so, please give section in reply to query No.9. 16. Kindly give any 
further information you can. 





THE VALUATION OF SCOTCH WATER-WORKS. 

At the last Meeting of the Edinburgh and District Water Trust, this 
question came under consideration. 

Mr. Cotston said that, in virtue of the powers conferred on the Trustees, 
they had lodged an appeal, along with other similar bodies, against the 
valuation of the Assessor for Water-Works, Mr. Munro. The appeals had 
been prepared in somewhat similar terms, according to the circumstances 
of the cases; Edinburgh, Glasgow, Aberdeen, Dundee, &c., being repre- 
sented. The Glasgow appeal embraced more points than any other; and it 
had been proposed that Glasgow should take the lead, so that there would 
be only one debate, practically, during the approaching sittings of the 
Court. But at the same time, in order to preserve their locus standi, the 
Trustees had, as already stated, lodged an appeal against the Assessor’s 
valuation. Their main reasons for doing so were these: They were by 
statute prohibited from making profit from the supply of water; they 
were bound to supply all householders with water at cost price; any sur- 
plus revenue in one year was to be carried to the credit of the account for 
the following year; any deficiency in one year was to be made up by 
assessment during the next year; and nothing could be drawn from the 
undertaking beyond what was necessary for the actual cost of the supply. 
The Assessor had valued their works at £63,214, upon which they would 
be liable to be rated for all local taxation. Considering themselves 
aggrieved by such taxation, an appeal had been lodged; and they averred 
that, in the circumstances, there was no yearly value of their undertak- 
ings within the meaning of the Act. Assuming that their works were 
liable to valuation, they objected that, in fixing the same, the Assessor 
had not applied the rule of valuation provided for in the statute. On 
the contrary, he had based his valuation on the revenue drawn by them, 
which included annuities amounting to £24,840—a mode not authorized by 
the Act. It was, in fact, a valuation on the cost price of the works, altogether 
irrespective of the value in their actual state. In any event they claimed 
a deduction from the annual revenue in respect of the annuities levied by 
the assessment. They further claimed a deduction of £2695 for working 
charges, and expense of repairs and maintenance, properly chargeable 
against revenue, and not allowed by the Assessor ; ~F of £8272 in respect 
of sinking fund. These deductions would fall to be made from the 
Assessor’s valuation even assuming that the cost price was to be taken as 
the basis of valuation. But they submitted that the more fair and equit- 
able mode would be to take the present structural value of the works, 
and allow a reasonable percentage thereon as the annual value. The 
actual cost of the water undertaking, including charges and expenses, was 
~£1,140,155; and to meet the annual charges, it was necessary to raise 
revenue, But the present actual value was very considerably less than 
the actual cost; and, allowing 33 percent. on the pee actual value, the 
valuation would be materially reduced. They thought, therefore, that 
they were entitled to have the redress they claimed, and the valuation 
recalled, or at least amended and altered. ; 

The action taken was approved. 





On Thursday last, at the monthly meeting of the Gas Committee of the 
Leeds Corporation, the applications for the office of Assistant Gas 
Engineer: and Manager of the New Wortley Gas - Works (the salary 
attached to which is £250 per annum, with house, coal, gas, &c.), were 
considered. 'The applications were 31 in number; and 6 of the applicants 
were selected from the number to appear before the Gas Committee on 
Thursday next. 





THE NEW RESERVOIR OF THE BURNLEY CORPORATION. 

At the last Meeting of the Burnley Town Council, the Water Committee 
submitted for confirmation a contract they had entered into for the con- 
struction of the Cant Clough reservoir for £59,811. 

Alderman Sutcuirre said these were the largest and most important 
works the Corporation had ever undertaken. It was an open secret that 
the tenders from the various contractors ranged from £52,000 upwards ; 
but the accepted tender was the nearest to the estimate of the Engineer 
They knew that the work could not be done ata fair profit for £52,000; 
and they all knew it was impossible to get the quality of work required 
when the contractors were losing. Neither were they justified in letting 
the work when they knew there would be a serious loss. The capacity of 
the reservoir would be about 266 million gallons; the height of the bank 
above the stream would be 80 feet; and the length of the bank would be 
410 yards. They would judge of the magnitude of the work when he told 
them that the embankment itself would contain 282,000 cubic yards of 
earthwork. There would further be 47,000 cubic yards of puddle in the 
ae and wall; and as toits height, it would go by Sifferent steps 

own to a distance of something like 75 feet. This put upon the height 
above the stream would make it about 155 feet deep; so that the whole 
would be as high as the highest factory chimney in Burnley. The Engineer 
(Mr. Filliter) had found it necessary to go further down with the puddle- 
trench than he at first anticipated, owing to the information obtained by 
the borings; but he had been most careful, and had provided for every- 
thing that was at present within sight. In an undertaking of this kind, 
however, they could never tell what would turn up. Some people might 
say that it was sufficient that they had plenty of water for the present 
time; but it took a long time to construct water-works. It was now fully 
four years since the Council passed a resolution that it was incumbent 
they should immediately largely increase their storeage of water; but 
since the day that the resolution was adopted there had been an 
increase of 12,000 in the population of the borough. Whether this 
increase would be maintained in the future, it was not for the Com- 
mittee to say; but it was their duty to estimate it after that 
rate, and make —- accordingly. Taking it for granted that 
the construction of the reservoir would extend over four years—the con- 
tractors were limited to three, but it would be four before the works were 
in full operation—and assuming that there would be another increase 
of 12,000 in the population, the borough would then contain 80,000 
inhabitants. Twenty gallons per head per day was considered only a 
reasonable consumption; and reckoning the population to be 80,900, 
they would have, when the new works were completed, 180 days’ supply 
for the population. All authorities had now agreed that no corpora- 
tion should possess less than 170 days’ supply; for the supply of 
water which satisfied their forefathers would be considered famine at the 
present day. If, therefore, he put on another year to the construction of 
the new reservoir, and the population increased 3000 per annum, in five 
years’ time they would only have what would give, to the population of 
83,000, a supply for 170 days. These facts pointed to the conclusion that, 
though they might have done a large work, they ought then to be again in 
the position of moving forward to provide further storeage room. The 
works in Swinden Valley were what might be called out of balance. The 
reservoir capacity was not in proportion to the gathering ground ; and the 
compensation area was wholly out of balance. The reservoir capacity for 
the compensation area was something less than one-third the size it ought 
to be; and as the population increased, tey would find that the needs of 
the town in regard to compensation would become severer. In other 
words, it was more necessary for the health of the town that the full com- 
pensation should be sent down as the town grew larger; and therefore 
they would not be able to look for relief from not sending the statutory 
quantity down the river. He was quite sure that they would then have to 
largely increase the storeage capacity in Swindex; and also level up the 
capacity for domestic purposes. 

Mr. Hartey seconded the motion, which was unanimously adopted. 


THE NEW WATER-WORKS OF THE LIVERPOOL 
CORPORATION. 

The following interesting account is given by a correspondent of one of 
the Manchester papers of the progress being made with the new water 
supply works of the Liverpool Corporation :— 

The intended appropriation of the head waters of the Severn for the 
consumption of the Liverpool public, and the use of manufacturers on 
the route between that city and the mountainous district through which 
these head waters are to be passed, at first excited the strong opposi- 
tion of merchants trading on the main river between Shrewsbury 
and Gloucester, and of the fishery authorities and riparian owners of 
the whole of the Severn watershed from Plinlimmon to the Bristol 
Channel. Parliament, however, sanctioned the scheme promoted by the 
Liverpool Corporation for abstracting from the River Verniew—an 
important head tributary of the Severn, rising in the eastern slopes of the 
Berwyn mountain range in North Wales, at no great distance from Bala 
Lake—a supply of water equal to the requirements of Liverpool itself, 
and also sufiicient for the use of towns between Liverpool and Berwyn. 
The water thus appropriated is to be conveyed (by open cuttings, tunnels, 
and iron pipes) a distance of 67 miles. The work was commenced in July, 
1881; and sufficient progress has been made to render a visit to Llanwddyn 
one of considerable interest at the present time. 

Llanwddyn is a remote Welsh village lying on the banks of the Verniew, 
in a deep hollow (into which other tributaries also fall) among the Berwyn 
mountains—a wild range devoted for the most part to grouse-moors and 
sheep-walks. The works, now in full swing, are best approached from 
Llanfyllin, a small old corporation Welsh town or village to which a 
branch of the Cambrian Railway runs. This being the nearest point at 
which railway accommodation is available, and where road conveyances 
are procurable, there is just now a constant traffic on the 12 miles of road 
between Llanfyllin and Llanwddyn, to facilitate which the road has been 
materially improved. A long ascent of many miles from Llanfyllin, brings 
the traveller at last to the summit almost overlooking the works; and here 
the landscape-presented is wild, grand, and extensive. Ranges of moun- 
tains—rocky, barren, and occasionally heather and gorse clad—extend on 
every side, looking pleasant and beautiful in the summer sun, but bleak, 
grey, barren, and cheerless enough in the autumn rains or with water tor- 
rents pouring down the hollows or “cws;” and when clad in winter snow- 
wesethe, the prospect is desolate indeed. Down in the hollow at the 
traveller’s feet, however, in the midst of this remote region, there is now 
a busy hive of industry, where the human bees are all occupied from morn 
to night (and even after sunset by the aid of electricity), in a work which 
in time to come will be spoken of as one of the greatest engineering 
undertakings of this engineering age. This work is the storing of 12,000 
million gallons of pure water for the use of something like a million of 
population, and conveying the pure stream to their doors, a distance of 
nearly 70 miles, through mountains, over valleys, and along the flat inter- 
vening territory. 

This might at first sight appear almost impossible; but engineers are 
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reluctant to admit the existence of an impossibility. Nothing, accordin 

to Brunel or Stephenson, is impossible, with money at command ; and o 
this important material the Liverpool Corporation appear to be in nowise 
deficient. A million of money has already been expended, and the works 
have only been three years in hand. The cost, will, however, diminish 
weekly as the works proceed. It was said, when the first stone was laid 
by Lord Powis three years ago, that five years would probably suffice for 
the completion of the undertaking; but this is by no means likely. The 
first instalment of this grand undertaking is making satisfactory progress 
under the superintendence of Mr. G. F. Deacon, the Corporation Engineer, 
who has fcc: him a highly efficient staff, all of course resident on the 
spot. The works now in hand are the division of the River Verniew and 
the streams running into it at and above Llanwddyn. A second and sup- 
sooner undertaking, which will only be commenced at a subsequent 
ate (after the Verniew water has been successfully conveyed to Liverpool), 
will be the cutting off of two other rivers, the Marchnant and Cowny, whic 
now fall into the Verniew below Llanwddyn, and diverting them into the 
lake now in course of construction at Llanwddyn. The lake will becreated 
by a most simple process. At present the Verniew, with two or three other 
streams—the Hirnant, Einant, and Cedig—fiows through a deep valley 
some 4 or 5 miles in length and varying in width from 1320 to 200 or 300 
yards. The river itself is only a few yards across; and just now the flow 
of water is inconsiderable. In rainy seasons, however, the rainfall on the 
surrounding mountains is prodigious. At about the middle of this hollow 
the village of Llanwddyn, with its church, inn, farmhouses, and cottages, 
stands on the left bank of the river; and at the lower end, the hills 
converge, and.the stream passes through a narrow gorge, the narrowest 
part being some 300 yards across. Here was the engineer's opportunity. 
An obstruction placed across this gorge would, of course, dam up the 
water above, until—if the obstruction was made of sufficient height and 
stability—the whole area above to the upper end of the valley was filled 
with water. And this is the work now in hand. If the calculations of 
the engineer are reliable, 12,000 million gallons of water, the accumula- 
tion of storms and floods, will be stored for use, instead of flooding the 
country below; and the deep hollow among the hills will be converted 
into one of the most picturesque and beautiful lakes in the kingdom, 
in this respect far surpassing Bala Lake—from which, by the bye, it is 
only some 10 miles distant as the crow flies*. Already the aspect of 
this spot is changing under the judicious hands of the road-maker and 
arboriculturist. The present village will be submerged when the lake 
is made; and the church buried to the ~ of the tower. Village and 
church, however, will ere long be removed bodily to a site elevated above 
the proposed level of the lakes; and one of the first works undertaken 
and now rapidly progressing has been the construction of a road at the 
same elevated level all round the lake, a distance of 12 miles. Through- 
out the course of this road an iron fence is being placed on each side; 
thus involving no small expenditure on the purchase and fixing of 24 
miles of iron rails brought from the Black Country. ‘Trees have also 
been planted along the route, where required for holding up the bank or 
desired for ornamental purposes. 

The most important and most laborious part of the undertaking, how- 
ever, is of course the construction of the dam upon which the creation of 
the lake and the maintenance of the water supply depend; and while this 
is the most laborious it is also the most delicate portion of the work under- 
taken. With some people it might be supposed that all that was required 
would be the throwing together of masses of stone at the desired point of 
obstruction, and so damming back the water to the required height. But 
the Liverpool engineers are satisfied with no such perfunctory execution 
of their task. On the contrary, the dam is being erected with the care and 
nicety of a marble palace or mosaic pavement. Having excavated to the 
necessary depth, 40 feet below the surface, and found there a hard rock of 
the caradoc beds in the Lower Silurian formation, this has been taken 
as the foundation of the dam ; and upon it the engineer is now building a 
wall across the gorge, and extending it into the bank or hill on each side. 
This wall will be 415 yards from bank to bank; the top being about 80 feet 
from the present valley bottom. The dam wall will fe buiit with an out- 
ward slope from the top to the bottom ; thus presenting when complete the 
appearance in miniature of a flattened pyramid. Over the top of the dam 
will be built (on arches) a bridge; thus connecting the roads on each side 
of the lake. The width at the top of the dam will be 24 feet, and at the 
bottom 150 feet. The height of the dam from the bottom will be 160 feet. 
Already the dam has been raised to a height of some 50 feet; leaving 
about 110 feet yet to be constructed. When the works are finished, the 
damming up of the accumulated water will create a lake extending 
for a length of 4 or 5 miles, with a width of 1 mile. The depth of the 
water will, of course, vary; but no excavations are to be made, and 
there will be no filling up or cutting away of banks on either side. The 
quantity of material required to place together the immense mass of 
masonry constituting the dam is necessarily enormous; but happily the 
bulk is close at hand, and is supplied by the cutting away the side of a hill 
on the left bank of the lake. This is being blown up and excavated at the 
rate of 400 tons a day, and removed in railway trucks along a specially- 
constructed line of railway 14 miles in length tothe site of the dam, where 
are erected a number of steam-cranes, which, perched up on overhanging 
stilts, look like gigantic spiders which pick up and move from place to 
place pieces of rock selected for the dam. Before being placed in situ 
every particle of dirt or sand is washed and brushed off the stone, and out 
of its crevices; and the cement is then laid with much care. Ground rock 
and cement fill up the interstices ; and as each stone is laid, a body of men 
surround it and, armed with wooden mallets, simultaneously strike blows 
upon it, to fix it where it is destined to remain—it may be till “‘ the crack 
of dooms.” The rock is blasted from the side of the hill chiefly with black 
powder; dynamite is only used occasionally, as it breaks the stone too 
small, The enormous amount of small stone that necessarily accumulates 
from the breaking off of 400 tons a day will no doubt be found valuable in 
the 12 miles of new road laid out round the lake. The scene at the dam 
and at the stone quarry is a singular and a busy one. On the side of the 
quarry the workmen hang as thick as bees on the side of a hive near 
swarming time, plying pick and shovel unintermittingly. In the hollow 
below and around, and on the dam, they are less numerous; the work 
having to be carried out with greater circumspection and deliberation. 
But steam pumps, engines, sheds, lifts, and blocks are all in active opera- 
tion here. Machinery is also at work grinding stone to fill in (with Port- 
land cement) the crevices in the stone-work. The quarry works are 
carried on under the direction of Mr. Bickerton; but there are no “ con- 
tractors”’ in the railway sense of the word, all the _—_— engaged in the 
Llanwddyn works being under the direct control of the officers of the 
Liverpool Corporation. The pipe-laying beyond, however, is being done by 
contract. 

While these works are going on at the dam and quarry, rapid progress 
is being made with the oe The first tunnel which will receive 
the water from the lake when the level is raised to the intended elevation, 

* The superficial water area of the new lake at Llanwddyn will be 1115 acres ; that 
of Bala Lake is 1100 acres, 











starts from a point near the quarry works up a narrow valley under the 
bed of the little River Hirnant. This tunnel will be when finished about 
2% miles in length under the mountain. About a mile is already cut. The 
diameter of the tunnel is about 7 feet—sufficient for a man to walk 
through erect. Other works on other parts of the route have also been 
commenced, and many miles of cast-iron pipes for carrying the water have 
been laid between Oswestry to Malpas, on the route to Liverpool. The 
towns of Oswestry, Warrington, Widnes, and St. Helens are to be supplied 
from the Corporation mains, besides Liverpool itself. 

The number of men employed at the Llanwddyn works is about 2000; 
and as the local population fully occupy the available cottage space, of 
course houses had to be erected for their use. Blocks of wooden erections 
have sprung up around the Llannwddyn dam. Above and overlooking 
the valley is the hospital, where a medical officer is always resident; and 
clustered lower down are the huts of the “‘ navvies.”” These are built in 
blocks of two houses, each capable of affording sleeping accommodation 
—in bunks such as are afforded in emigration ships—for 12 men. There 
is a general refreshment and reading room, but no alcoholic beverage is 
sold on the works, and none is procurable except in the village after 
working hours. There is, it is creditable to the men and to the manage- 
ment to record, a very small amount of drunkenness here. Occasionally 
on Saturday nights (after pay-day) a few break out ; but the rule is general 
sobriety. A telegraph wire runs from the works to Llanfyllin, connecting 
them with the rest of the outer world. 

At the commencement of the works, complaints were made by land. 
owners on the banks of the river below, and by the Conservators of the 
Severn Fishery District, of the pollution of the Severn by the stone wash- 
ing and other operations, by which the fish were sickened and the salmon 
specially affected. In consequence of this, a field below the dam has been 
now converted into a filter bed; and the water from the works flows from 
it into the river in a comparatively pure and quite innocuous state. 

The Corporation of Liverpool are required under their Act of Parliament, 
before taking a drop of water from the Verniew to send down that river 
compensation water; a certain amount flowing daily from a pipe in the 
dam placed at a lower level than that from which the water for Liverpool 
is to flow. The Severn Navigation and Severn Fishery Board, notwith- 
standing engineering evidence to the contrary, doubt the ability of the 
Corporation to do this in dry seasons, and also to keep up the supply to 
Liverpool and towns on the route. The area of watershed from which the 
water supply is taken is only 17,583 acres of mountainous country ; but the 
rainfall in the district is notoriously exceptional. The doctors who have 
been called in disagree upon the point; and we shall have to wait a few 
years before we know which is right. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprnsureu, Saturday. 


There has been such an me of political “‘ gas” all over the “Land 
o’ Cakes ” that everybody is now looking forward to a general “ explosion.” 
Its inhalation has had various effects on different constitutions ; to some it 
proved as exhilarating as a whiff of pure oxygen, but to others it was as 
nauseous as a dose of carbonic acid. There was too much “ wind” in its 
composition, however, for a good illuminant; while the uncertainty of its 
currents upset the kinetic theory, and puzzled the faithful student of 
dynamics. For “light” he must go elsewhere and note the production of 
coal gas. In this we do not find the spirit of Murdoch altogether trium- 
phant in his “ain countrie,” but mark a progression in which a fresh 
impetus and continued energy are one. “Wisely and slow; they 
stumble that run fast,” should have been spoken by one of our cautious 
gas managers rather than by Friar Laurence. It will not do now-a-days, 
however, to rest and be thankful. The further utilization of gas has 
got to be developed, and the oldest as well as the youngest under- 
takings must lay their account for it. Concerns like the Edinburgh 
Gas Company, with an assured monopoly, may be very willing, on the 
record of 10 per cent. for 50 years, to let well alone; but there are public 
as well as private interests to be served, and the sooner companies as well 
as corporations “waken up” to this fact the better. In the west country, 
the other day, a dividend of 54 per cent. was announced to the share- 
holders of a gas company, besides careful provision being made for 
depreciation ; but some of the stockholders were quite disconsolate at the 
cna? of theconcern. They had had in their “ mind’s eye” 10 per cent.; 

ut, with “hope deferred,” they came to the conclusion that the promise 
was, indeed, metaphorically, ‘all in my eye,” and without consulting 
an oculist the remedy suggested was to put the manager on com- 
mission instead of salary. But after all, there is far more cause 
for rejoicing than grumbling, over the reports of the gas under- 
takings in Scotland, and just the kind of intneenennt to rest satisfied. 
Gas consumers in the capital of Scotland may well envy the “light” 
of the Western Metropolis; and the promise it gives of one day, 
perhaps, educating free of cost, the rising generations. Ten years ago 
the liabilities of the Corporation for the gas undertaking amounted to 
£1,589,000, to-day they are £722,000; and the way seems clear for naying 
off this sum at the rate of £50,000 a year at the least. It is a moot point 
as to the fairness of corporations making profit from gas consumers to be 
expended for any general local purpose; but much of the force on this 
— is taken away when consumers are shown to receive the double 

enefit, first in the price of gas and second in the expenditure of the profit. 
In Glasgow the Corporation supply a 27-candle gas at 3s. 6d.; whereas in 
Edinburgh much the same quality is charged at 3s. 8d., with the additional 
—— (from which the former is free) of 2s. 6d. rent for meter. 
Other Gas Corporations, such as those of Dundee and Aberdeen, show, 
comparatively, no less prosperous undertakings; and they must, and 
in some respects do, see that it won’t do to let well alone. The 
growing desire for better public lighting is a sign of the times, if not of 
higher civilization, and should in every way be encouraged. Gas manu- 
facturers are willing enough in this respect, because their old plant is very 
likely to be equal to the occasion ; but what about the propagation of the 
advantages of gas for cooking, heating, and motive power? Juicy meats, 
economy in fuel, saving of labour, abatement of smoke nuisance, are 
among the advantages capable of easy demonstration. But these induce- 
ments are mostly acceptable in the daytime, when pressure is low; and 
companies certainly have some reason to fear, or, rather, managers may 
dislike to report, a considerable increase in the unaccounted-for gas, should 
a high pressure be maintained. Rather let the citizen perish over his 
unsavoury steak, or be blanched in a polluted atmosphere, than encourag® 
such wastefulness. A 30 or 40 horse power gas-engine, and an “ eating- 
house” fitted up with gas cooking and heating stoves, are, therefore, to be 
deprecated—“ the old services won't stand it,” whatever the dividends may ; 
and they are alike in this respect, that neither must be altered. But the 
former must come up, though the other should go down—only temporarily, 
however, it may be hoped; and, as it is known this is a matter just now 
troubling the thoughts of not a few gas-makers in Scotland, the sooner 
arrangements are made for meeting this daylight demand, the greater will 
be the saving and the reward. 
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The present controversy as to the quality of Monikie water, one of the 
supplies to Dundee, is likely to raise some interesting problems as to what 
constitutes good water. Last week Dr. Tidy, of London, reported Monikie 
water to be perfectly wholesome; saying that “for practical purposes the 
organic matter held in solution may be regarded as of no import.” A 
large bottle of the water thus characterized was retained in Dundee; and 
its appearance does not correspond to this description. The water is 
quite turbid ; flocculent organic matter aboundinginit. On being allowed 
to rest, this matter to a large extent deposits on the bottom of the vessel, 
where it makes a perceptible film. The water then becomes clearer; and 
numerous animalcule visible to the unaided eye, are seen swimming 
through it with a darting motion. Taken with the sediment, they will be 
meat as well as drink to the Dundonians. 

The Directors of the Niddrie and Benhar Coal Company have issued a 
report in which they state that, so far as regards the Niddrie Colliery, the 

st year has been most disastrous to the Company. The exceptionally 
steep inclination of the minerals, and the great depth of the workings in 
the cannel coal, combine to make it a peculiarly difficult subject to handle 
successfully. On Oct. 12, 1883, it was flooded by an outburst of about 
50 million gallons of water from adjacent old mineral workings. The cost 
of restoration was £25,000. On the 24th of May last, one of the pits took 
fire; and the colliery has since been closed. It is known that the water now 
covers the main pumping-engine placed underground about 320 yards from 
the surface. The total income of the Company, for the year, has been 
£103,968; and the total expenditure £104,599. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

The Valuation Appeal Courts have again been busy this week, and 
several additional cases of interest in connection with gas and water 
works have been heard and decided. At an adjourned sitting of the Court 
for the Upper Ward of Renfrewshire, held at Paisley on Thursday, parties 
were heard in an appeal lodged by the Pollockshaws Gas Company against 
the valuation of £1028 being put upon their works. It was stated that a 
fair valuation would be £400. The agent for the appellants said that the 
total profit of last year was £958 7s. 54d.; and as the valuation put on the 
works was £1028, they were asked to pay more than their entire profits for 
their rent. He maintained that the Assessor should allow for deprecia- 
tion, meters, bad debts, interest on floating capital, &c. The Valuation 
Act said that premises should be valued at a rent at which they might 
reasonably expect to be let one year with another, so that it could not 
be said that the premises would let for £1028, when their profit was only 
£598. Mr. Nisbet (the Assessor) stated that the total revenue of the works 
last year was £4610, and making the usual legitimate deductions, which 
amounted to £3728, that was brought down to £1362. From this there 
fell to be deducted the proportion of valuation in the adjoining parish of 
Cathcart, which brought out the valuation he had fixed—£1028. The 
Court ultimately agreed to reduce the valuation to £680. 

At the same Court, the case of the Paisley Water Commissioners was under 
consideration. Mr. David Young, Town Clerk, who appeared on behalf of 
the Commissioners, contended that they were entitled to a deduction of 
£2610 from the valuation put on their works and reservoirs by the Assessor ; 
this sum being the interest paid by them on capital expended in forming a 
reservoir in the county of Ayr. He also claimed a deduction of £1200, 
excess of dividend paid to the shareholders of the old Water Company 
over the actual value of the works. The total value of the works and 
reservoirs belonging to the Commissioners in the county and burgh was 
set down by the Assessor as £10,401, of which £4139 pertained to the burgh 
and £6262 to the county. The Court repelled the second claim, but sus- 
tained the first, in so far as they agreed to deduct £1077, the average of 
interest paid during the last three years on money expended on the works 
in Ayrshire. Mr. Young accepted the deduction in the case of the first 
claim, but intimated appeal against the decision of the Court on the second. 
The appeal to the Superior Court was granted. 

On osha a Valuation Appeal Court for the districts of Kyle and 
Carrick, in South Ayrshire, was held in the county town. One of the 
cases heard was against the valuation of £200 on the Girvan Gas-Works; 
the old assessment being £100. It was agreed to make a compromise; and 
it was accordingly decided to reduce the Assessor’s valuation to £130. The 
valuation of the Maybole Gas-Works at £300 was also affected by this 
decision, and a proportionate decrease was made; the valuation now 
being £190. 

At the Hamilton Burgh Appeal Court, held last Monday, the Provost, 
Magistrates, and Town Council, as Water-Works Commissioners, appealed 
against the works, so far as they were within the burgh, being entered 
upon the Valuation Roll at £572. Mr.E.P. a Town Clerk, supported 
the - bao arguing that as the subject was unlettable it should be entered 
at nil. The Assessor asked the Bench to decide the case as judges, and not 
as Water Commissioners, and the Town Clerk to advise them as their 
Clerk, and not as agent in the appeal. Mr. Dykes in the former capacity 
advised the Court to sustain the appeal, which was accordingly done. The 
Assessor craved and obtained a case for appeal; and he at the same time 
expressed the hope that the burgh might be successful. 

An ordinary monthly meeting of the Greenock Police Board was held 
last Tuesday, and amongst the business brought up for consideration was 
a report from the Gas Committee. It stated that the Manager, in his 
report for the month of August had directed special attention to the 
present condition of the old retort-bench, which it would be necessary to 
renew in the course of next year, at an estimated cost of not less than 
£3000. The Committee agreed that the work should be carried out as 
necessity required, and, being a renewal and not a new work, that the 
expenditure incurred should be taken from the amount at credit of the 
contingent fund of the works. The adoption of the minutes having been 
duly | eng and seconded, a discussion ensued, which was led off by 
Mr. John Neill, who took exception to the expense of the proposed 
work being defrayed out of the contingent fund. He was astonished 
that their attention should be directed to the retort-bench, and that 
they should be told that £3000 was required for its renewal. It 
was only a month since the estimated revenue and expenditure of the 
Gas Trust was 7 forward, and there was £800 or £900 against repairs for 
the retort-bench. How this £3000 could be overlooked passed his compre- 
hension, and it certainly required some explanation from the Convener. 
The Provost and one or two other members spoke in a somewhat similar 
Strain; and then Mr. D. Shankland, Convener of the Gas Committee, said 
the matter was talked about some months ago. In the July minutes it was 
stated that it was necessary that £900 should be expended in the repair of the 
retort-bench. This sum came out of the current revenue, but the £3000 for 
the renewal would have to be taken from the capital account ; and by way 
of showing how the town was benefiting at the expense of the gas supply 
undertaking, he mentioned that during the last three years the Gas Com- 
Inittee had given £17,000 to the rates. After some further remarks from the 
Provost and the Convener, the vote was taken, and the minutes were passed 
by a majority. 

A sale of shares in the Airdrie Gas Company recently took place, with 
the result that the prices realized exceeded the highest expectations, being 














on the average upwards of £20 per share. It is stated that, at the last 
private sale of shares in the same Company, the highest price reached was 
£16 10s. pershare. Airdrie gas stock is certainly something desirable to be 
possessed of. 

The Glasgow pig iron warrant market has been firmer this week, and 
large quantities of iron have changed hands at advancing prices. There 
has been more activity manifested during the week, buyers having 
operated more freely, and sellers displaying greater caution. The possi- 
bility of a diminished output, owing to the enormous losses now being 
made by producers, has no doubt contributed to this; besides which there 
is rather more bond fide business done. The autumn requirements are 
proving rather better than were expected. Up to 4ls. 11d. cash was paid 
on Thursday, and yesterday a decline to 41s. 10d. took place. 

Practically no change has yet occurred in the coal trade of Lanarkshire 
and the West of Scotland generally. Prices continue to rule very low. 





CURRENT SALES OF GAS PRODUCTS. 
LriverpooL, Sept. 20. 
Sulphate of Ammonia.—There is no change in values as far as present 
delivery is concerned; but for future parcels the market is gradually 
declining. There are numerous sellers below £15 for October to December, 
and even October to March deliveries. The panic in the sugar trade, and 
the dull state of the nitrate market are no doubt the cause of it. 


MANCHESTER, Sept. 20. 
Rather less sulphate of ammonia has changed hands during the last 
week than during the previous week; buyers endeavouring to obtain a 
little advantage in consequence. Sales have taken place at figures between 
£15 5s. and £15 10s. f.o.b. Hull. 





Opessa Warer Company.—Sir Peter Spokes, the Chairman of this 
Company, arrived at Odessa last Friday, with the object of establishing 
more cordial relations between the Municipality and the Company; and 
at the same time to make a complete inspection of the Company’s works 
and peepenty. 

THE ALLEGED NUISANCE FROM THE SHEFFIELD Gas Company's CHEMICAL 
Works.—In their report, to be presented at the meeting of shareholders 
in the Sheffield United Gaslight Company, on the Ist prox., the Board 
briefly refer to this matter, saying that it has had their constant and most 
serious attention ; and they are satisfied that ‘the works there are of the 
best possible description, and that no real cause of complaint exists.” 

Repvuctions 1x Price.—The Ashton-under-Lyne Gas Company have 
announced that the price of gas to small consumers will be reduced from 
2s. 7d. to 2s. 4d. per 1000 cubic feet at the end of the present quarter—— 
The Kenilworth Gaslight and Coke Company have resolved to lower the 
price of their gas from 6s. to 5s. 6d. per 1000 feet; and a further discount 
of 6d. per 1000 feet is allowed if the account is paid within six weeks 
after each quarter day.———The Directors of the Wexford Gas Consumers’ 
Company, Limited, have reduced their price from 4s. to 3s. 9d. per 1000 feet ; 
charging no meter-rent. 

THe Proposep Exvecrric LicuTinc Expertment at Carpirr.—This 
question, which was reported upon last week (p. 512), again engaged the 
attention of the Lighting Committee of the Cardiff Corporation at their 
meeting last Tuesday. It may be remembered that at the previous meeting 
of the Committee a report from the Borough Engineer was read, as to an 
offer made by the Great Western Electric Light and Power Company to 
light St. Mary Street with a number of incandescent lamps for £167 a 
year. After further discussion, it was resolved to accept the tender, and 
try the lighting of St. Mary Street by electricity as an experiment. 

New Water Company For Swinpon.—It is reported that there is every 
robability of another Water Company being started at Swindon. Mr 
nskip, a Solicitor, of Bristol, Mr. Dixon, and other gentlemen, visited 

Swindon and the neighbourhood, with Mr. Pearson, the Engineer of the 
Bristol Water-Works Company, during last week, and surveys have been 
taken, levels ascertained, &c., for several sources of supply connected 
with the Wilts and Berks Canal Company. The matter has assumed so 
far a tangible shape, that application will be made to Parliament next year 
for an Act to start the Company, and provide the necessary powers for 
constructing water-works, and conveying the supply to Swindon. 

Tue LIGHTING oF THE STREETS OF CLEETHORPES.—The Hull News of the 
15th inst., referring to this matter, said: “‘ The Cleethorpes Gas Company 
have placed two of Sugg’s and Bray’s gas-lamps in position at Cleethorpes 
(one of 230 and the other 200 candle power), to demonstrate the efficiency 
of gas lighting in competition with the electric light. Cleethorpes is at 

resent illuminated by means of the latter light, in conjunction with oil 
amps; but the result is far from satisfactory. The new gas-lamps have 
been burning since last Wednesday, and have proved quite capable of 
holding their own against the electric light ; their illumination, moreover, 
being of a much steadier description than that given by the arc lamps.” 

ANOTHER ExTraorprnaRy INCREASE IN 4 Gas Company’s AssESSMENT.— 
In a letter published in the Journat for the 5th ult., Mr. H. E. Jones of 
the Commercial Gas Company, called attention to an unprecedented rise 
in the assessment of the Epsom and Ewell Gas Company’s undertaking ; 
and now a similar extraordinary rise is reported in the case of the Redhill 
Gas Company’s works. Mr. C. Read, the Secretary of the Company, in 
writing to the shareholders, says: “I am instructed by the Directors to 
inform you that the result of the working for the past half year would 
have admitted of the usual dividend of 5 per cent.; but owing to the 
enormous increase in the assessment of the property for rating—viz., from 
£757 to £2460—the Directors deem it prudent to pay only 44 per cent. 
The Directors have given notice of appeal against the new assessment.” 

Tue LeEps Town Counci AND THE SUPPLY OF WATER OUTSIDE THEIR 
District.—It may be remembered that, at the meeting of the Leeds Town 
Council on the 6th ult., some discussion took place with reference to the 
Water Committee supplying water outside the borough to a manufacturer 
at Farsley Beck Bottom ; and the minutes of the Committee with regard 
to that matter were not approved of. At the meeting of the Council on 
the 12th inst., the Town Clerk (Mr. G. W. Morrison), who had communicated 
the decision of the Council to the Town Clerk of Bradford, read his reply. 
In it, he said: “I have to acknowledge with thanks your favour as to 
the water question, and will submit it in the proper quarter. At the same 
time let me say the result is no more than was expected at the hands of so 
honourable a body of we. as your Corporation.” A letter acknow- 
ledging the receipt of a similar communication had also been received 
from the Solicitors to the Calverley Water-Works Company. 

SuccEesTep PuRcHASE OF THE MaDELEY AND IRonBRIDGE Gas-WoRKS BY 
THE MapELEY Loca Boarp.—At the last meeting of the Madeley (Salop) 
Local Board, Mr. Boycott brought forward the motion of which he had 
given notice, as to the purchase of the gas-works by the Board, and moved 
the following resolution :—“ That this Board enter into negotiations with 
the Madeley and Ironbridge Gas Companies, with a view to ascertain 
whether they would be willing to sell their undertakings to the Board ; 
and if so, upon what terms.” He stated that a large number of towns and 
corporations had purchased gas-works with great advantage; and he 
mentioned, amongst others, Bridgnorth. Mr. Maw supported the motion, 
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as he considered the price charged for gas too much, and out of proportion 
to the cost of its manufacture. The Chairman said the principal question 
would be that of price, though at the same time he thought it would be 
desirable for the Board to purchase the gas-works if the Companies were 
willing to sell at a reasonable and moderate price. After further dis- 
cussion, and upon the assumption that the resolution would be limited for 
inquiries to be made, it was seconded and carried. 

Brapvrorp Water Suppty.—The hopes held out at the commencement 
of the present month that the difficulties with which the Bradford Cor- 
ag ge Water-Works Committee have had to contend would be removed 

y the collection of water in the various gathering grounds, especially in 
the high-level district, have not up to the present been realized. On the 
other hand, fears are entertained lest the exigencies of the situation should 
require the exercise of additional precaution to remove the possibility of 
anything approaching a total failure of the water supply of the high-level 
district. The abnormal dryness of the season prior to the expiration of 
August caused a reduction of water in the high-level reservoirs until the 
quantity stored did not exceed 272 million gallons. The subsequent mois- 
ture which fell started the streams and springs in the gathering grounds, 
and possibly to some extent alleviated the pressure. The relief, however, 
was not of long duration ; and, notwithstanding the pumping operations in 
the low level, the total supply available has steadily diminished until last 
week, when the lowest point was reached in the quantity of water in the 
high-level reservoirs—22 million gallons. Under present circumstances 
this number of gallons would suffice for about a ten days’ supply. The 
state of affairs, therefore, is extremely critical, and should the present 
drought continue the Committee will be compelled to limit the supply of 
the high-level to domestic purposes; and it is anticipated that the conse- 
quences to manufacturers in the town will be extremely serious. 

THe GasLiGHT AND Coke Company.—Writing under yesterday’s date, a 
correspondent says: On Saturday last, about 40 of the officers of the 
Rental Department of the above-named Company spent a very enjoyable 
afternoon at Finchley; and one which, it is generally hoped, will prove to 
be the precursor of many similar outings on a far more extended scale. 
Having finished their list of matches for the — season, the Finchley 
Cricket Club, through their Secretary, Mr. Thos. Oliver (himself in the 
employ of the Company), kindly tendered the use of their ground, together 








with all the necessary appurtenances, in the shape of bats, wickets, &c., to 
himself and brother officers. A single innings match resulted ina decisive 
victory for the team captained by Mr. Munro; although the bowling of 
Mr. Oliver, the rival captain, was (especially at starting) particularly 
effective. An adjournment to the Railway Hotel, Finchley, followed’: 
where, after discussing an excellent meat tea, an extremely pleasant 
musical evening was spent—Mr. John Thompson, one of the senior clerks 
of the Department, being unanimously voted to the chair. The health of 
the popular and highly-respected chief of the Rental Department (Mr, W, 
H. Votghens. who was unavoidably prevented by a previous engagement 
from being present, was enthusiastically drunk, with musical honours, 
Mr. J. A. Jarratt presided at the piano, with exceptional ability ; and the 
songs and recitations comprising the programme gave the greatest satis. 
faction to all. 

Tue Pusiic Licutine or Licnrre.p.—At the last meeting of the Lich- 
field City Council the lighting question was again under discussion. At a 
former meeting, the Gas Company’s tender was received ; but, the terms 
not being considered satisfactory, it was referred back, with the result 
that a reduction of £37 was made. After this alteration the Council were 
not satisfied; and so the Company were ordered to light a certain number 
of lamps, the cost to be afterwards settled. At the meeting under notice, 
a letter was read from the Company, stating that they agreed to supply gas 
for the public lamps at the rate of 3s. per 1000 cubic feet, for an estimated 
quantity agreed to be consumed; or if the Council chose to resort to 
arbitration, for the quantity with which they shall have been found to have 
been supplied. The Company adhere to their charge of 13s. 8d. per lamp 
per annum for labour and maintenance of the lamps and lighting. The 
Company also find that their Manager’s calculations are correct. A long 
discussion took place on the subject; the members generally appearing 
dissatisfied with the terms. Ultimately it was proposed, and seconded, 
that the sum of 3s. per 1000 cubic feet, proposed by the Company, be 
accepted; and that the question of lighting and repairs be referred to 
arbitration, unless it can otherwise be agreed upon by the Company. 
Several members did not think this resolution strong enough, so an amend- 
ment was moved—that the whole question should be referred to arbitra- 
tion. Upon a division the voting was equal; and the Mayor gave his 
casting vote in favour of the amendment. 








THE QUALITY OF THE LONDON GAS SUPPLY 


Durine THE Four WEEKS ENDED SepT. 16. 
[From returns to the Metropolitan Board of Works by Mr. W. J. Drspr, F.1.C., F.C.S.] 
























































| ILLUMINATING PowER. SvuLrHur. AMMONIA. 

| (In Standard Sperm Candles.) (Grains in 100 Cubic Feet of Gas.) (Grains in 100 Cubic Feet of Gas.) 

| | | + 
Companres—DiIsTRICTS, Means. | Means A . Means. 

| Maxi- Mini- Maxi-| Mini- - | Maxi- Mini- |}————_——__ —— 

| Mum. ;mum. Aug.| Sept. | Sept.| Sept, || MUM MUM.) ane | sept.| Sept.| Sept. || MU | MUM! aug. | Sept.| Sept. | Sept, 

| 2 | 3 9 | 16 | 2 | 9 | 16 || 6 | 2 | 9 | 

| | } | } } } 

The Gaslight and Coke Company— } | | | | 
Wetting Hil. «ec ew tt tw we . * . : ns i * 1s Ae Tie . 2 * * cs eo 
Camden Town. ... ++ «6 « | 180 | 16°0| 16°6| 17°1| 17°1| 16°7|| 18:1 | 7°2| 10°4| 88) 11:0] 10°7|| 06 00/02 | 00; O01) OL 
ER. ay ce, elle. (edo ae 17°7 | 16°5| 16°9| 16°8} 17°4) 17°2|| 144] 91] 10°7| 11°2; 11°38; 12°5|| 00 00/00 | 00; 00); 00 
Bow. . «© 6 + «© «© © © © «© © «| 174 | 162) 16°7) 16°7| 16°6| 16°6)) 80) 50) 65) 61) 57) 65)| O7 02 | 05 | 05 | 04) 05 
Chelsea.» » ss «© © + © + «| ITB] 164 16°9| 17°0| 16°8; 16°6|;} 148 | 6°7| 13°1| 11°6; 11°4 ad 22 00 | 0-0 0°77 | 00 | 00 
Kingsland Road . ..... . «| 173 | 163) 16°7| 16°8| 16°8 16°8|}} 88) 59) 83) 73) 65) 81 | 03; 00/01 | 02) 02) O1 
Charing Cross . o ee « «© © © | 181 | 16°9] 163) 16°9) 17-0) 16°8)) 140] 82) 9:9) 100) 1171 12°0|| 0°9 00 | 00 | 02 | 03 | 07 
Westminster (cannel gas). . .. . | 21°9 | 21-1] 21°6) 21°6| 21°65; 21°4/) 11:3 | 82) 101) 89) 98) 68); 1°4 02; 07 | 08 | 05} 0-4 

South Metropolitan Gas Company— } | i} | 
0 + 6 ee ew | 17°6 | 16:0) 16°6) 16°5) 16°6) 17°1|) 11°9| 6°6| 106) 11:3) + 7°4 || 08; 00/00 | 00; 00) 05 
Tooley Street . . . . . .» » « «| [V1 | 162} 16°7| 166) 166) 16°4|| 23:6 | 7:2) 9:8) 106) 10°5| 16°4|) 04 00; 00} 00) 01) O1 
Clapham... . + +e « + + « | 168 | 161] 16°5| 16°5| 16°5| 16°3)| 11°9 | 57) 106 10°4| 10°3| 7°9 | 0-7 00/00 | 00; 00; 03 
Lewisham ........ « «| 176] 166) 17:0) 17:1] 17:0) 17°0|}} 19°0 65 | 9°7| 10°3| 13°0 78 || Q°4 00} 13 | 16) 10) 07 

Commercial Gas Company— | | ! | i, 
Old Ford. 0 eo 0 © ow ow co | 179 | 161) 16°7| 170} 16°90) 17°32); 181] G4) 119) 100) 76) 8&3) O65 02 | 04 | 04) O83} 02 
St. George’s-in-the-East . .. . ./| 172! 162 i 17:0} 16°7| 16°7|} 13°5 68! 83 ~— ie 90)) O08) O00 04 | 04) 03 | 02 











* Station closed for repairs. 
SvuLPHURETTED HyproGen.—None on any occasion. 


+ Apparatus under repair. 
PREssvURE.—In excess on all occasions. 


Note.—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. Sulphur 
not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas. Pressure between sunset 
and midnight to be equal to a column of 1 inch of water; between midnight and sunset, 6-10ths of an inch. 








GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at EN 
all the Great International | 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 


GWYNNE & CO. have FL. oy Simi 
ry 





made and erected Ex- | it 
hausters to pass more than ” 
21,000,000 cubic feet per | 
hour, which are giving un- 
qualified satisfaction in 

















work, and can be referred 





to. 


In use in all the 
Largest and most Modern 
Gas-Works in the World, 





ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 


— , Can be made cn their 
: Patent principle, to 
pass | Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 

GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 

C., &C: 
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and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 


performed, and economy of fuel, 


Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr, Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 


Joun Wa. O'NEILL, 
Managing Director. 





ANDEEW STEPHENSON begs to call 


attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


ANTED, by the Advertiser, a situa- 
tion as WORKING MANAGER of a small 
Country Gas-Works, or as a SMITH, SERVICE- 
LAYER, and GAS-FITTER. Ten years’ experience. 
Good testimonials from last employers. 
Address No. 1087, care of Mr. King, 11, Bolt Court, 
Fieet STREET, E.C. 


WPVANten, an engagement, at home or 

abroad, as MANAGER or ASSISTANT 
MANAGER of Gas or Gas and Water Works. Adver- 
tiser has had considerable experience in Carbonizing, 
Distribution, Renewals, Meter Repairs, &. Good 
Accountant and Analyst. Has had Sole Charge and 
Collection of Accounts. Total Abstainer. Age 38. 
Unexceptionable character. 

Address No. 1083, care of Mr. King, 11, Bolt Court, 
Fiexzt Street, E.C. 


wart ED, a situation as Working 
MANAGER of Gas-Works, where the make is 
from 4 to 5 millions. Excellent references; and has no 
objection to go abroad. 

Address No. 1093, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 











SITUATION Wanted by a competent 
Man, as GAS-FITTER. Understands Main and 
Service Laying, Inspecting Meters, and Lacquering. 
Excellent testimonials. 

, Address G, Everitt, 41, Cornwall Road, Brixton Hill, 
4ONDON, 


OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS, 


(COMPANIES and Corporations who have 


been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: CrowTuHErR Bros., Contractors, 13, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
FLEET Street, E.C. 











WAsteD, a Draughtsman who under- 
stands Gas Plant, can Take out Quantities, and 
writes Shorthand. 
State age, where last employed, and salary expected, 
to No. 1092, care of Mr. King, 11, Bolt Court, Fuext 
STREET, E.C, 


ANTED, a Retort-Setter for a Gas- 
Works in the South of Ireland. Constant 
employment will be given to a steady man. 
Apply, stating experience and wages required, to Gro, 
ANDERSON, 35a, Great George Street, WESTMINSTER. 


ASSISTANT Salesman required in the 


Chandelier Department, with practical know- 
ledge of the Gas Trade, One used to West-End business 
and competent to make a sketch of goods preferred. 

Address, giving age, references, and salary, to No. 1094, 
care of Mr. King, 11, Bolt Court, FLzzt Street, E.C. 











ANTED, Two Second-hand 10 or 12 ft. 
square PURIFIERS and COVERS; also One 
30,000 feet per hour EXHAUSTER. 
Address, with full particulars and price, Box 56, Post 
Office, MippLEsBROUGH. 








TO SMALL GAS COMPANIES AND OTHERS. 
WANTED, to Lease, a small Gas-Works 


_ foraterm. A large rental paid for one within 
60 miles of London. 
_Address No. 1090, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 


STEEL CHARGING SCOOPS. 





TO GAS MANAGERS. 
For SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 


deep. Open to offer. Can be seen. 


z epely to 6, Little Bush Lane, Cannon Street, Loxpox, 





STENCIL PLATES. 


TO ENGINEERS AND ALL WHO DRAW PLANS. 


T° BE SOLD, a magnificently executed 

Set for LETTERING PLANS, &c. The Set 
consists of TEN COMPLETE SETS of ALPHABETS, 
plain, shaded, and ornamental; FOUR SETS of 
FIGURES in various Styles; and FIFTY PLATES of 
all the principal words used upon Engineering Drawings, 
including Scales, Points, Corners, &c.,in a mahogany 
case, with Brushes. Price for the whole, 30s. 

Apply to Mr. G. Baker, 22, Orpingley Road, Hornsey 
Road, Lonpon, N. 


TO TAR AND AMMONIA DISTILLERS, &c. 
HE Gas Committee of the Huddersfield 


Corporation are prepared to receive TENDERS 
for the TAR and AMMONIACAL LIQUOR made at their 
Works, for One, Two, or Three years, from the Ist day 
of January, 1885, or such other term as may be agreed 


upon. 
Particulars, respecting quantity, &c., may be had on 
application to the Engi , at the Gas-Works, Hud 





dersfield. 

Tenders, addressed to me, to be delivered, or sent so 
as to be received at the Gas-Works, not later than 
Monday, the 6th day of October next, endorsed “ Tender 
for Tar and Ammoniacal Liquor.” 

By order of the Committee, 
Joun Bureoess, Engineer, 

Gas Office, Leeds Road, Huddersfield, 

Sept. 10, 1884. 





TAR AND AMMONIACAL LIQUOR. 
THE Directors of the Dundalk Gaslight 


Company, Limited, invite TENDERS for their 
surplus TAR and their AMMONIACAL LIQUOR for 
One year, from the Ist of October, 1884. 

Coal carbonized yearly, 2000 tons. 

Contractors to take delivery, in their own casks, from 
the Works monthly. 

Payment, cash on delivery. 

Tenders for Tar, at per 100 gallons, and for Liquor at 
per cask of 40 gallons, at 6° Twaddel, will be received 
up to Friday, the 26th of September, 1884. 

The Directors will not be bound to accept the 
highest or any tender. 

By order, 
JuserH A, CouLTER, Secretary. 


BLACKPOOL CORPORATION. 
ENDERS are invited for the Construc- 


tion and Erection of a new GASHOLDER—Semi- 
telescopic, 136 ft. diameter and 82 ft. deep. 

Plans and specifications may be seen at the Office of 
the Engineer, Mr. Chew, Gas-Works, Blackpool. 

Sealed tenders, addressed to the Chairman of the 
Gas Committee and endorsed “ New Gasholder,” to be 
sent to the undersigned before Tuesday, the 30th of 
September, 1884. 

The Corporation do not bind themselves to accept the 
lowest or any tender. 

By order, 
T. Lorros, Town Clerk, 

Town Hall, Blackpool, Sept. 18, 1884, 


THE Fylde Water-Works Company are 
prepared to receive TENDERS for supplying 

22,350 lineal yards of CAST-IRON PIPES, 15 inches in- 

ternal diameter, to be delivered within Six months. 

Tenders will be received for the whole or any other 
number of yards. ) : 

Designs can be seen, and specification and form of 
tender had at the Office of Mr. Garlick, Engineer to the 
Company, 338, Winchley Square, Preston, from the 22nd 
to the 30th inst., and tenders, sealed and endorsed, must 
be delivered to me on or before the 1st day of October 
next. 

The Directors do not bind themselves to accept the 
lowest or any tender. 


JoHN BRADLEY, Secretary. 
Kirkham, Lancashire, Sept. 18, 1884. 


TO CHEMICAL MANUFACTURERS. 
HE Birkenhead Corporation are pre- 


pared'to receive OFFERS for the purchase and 
removal of about 850 tons of SPENT OXIDE of IRON 
now lying at the Gas-Works. : ; 

Samples will be forwarded to intending purchasers, 
on application being made to Mr. Paterson, Gas Engi- 
neer, Gas- Works. ? 

The Corporation also invite TENDERS for the im- 
mediate supply and delivery into their Gas-Works of 
50 tons of the BEST IRISH OXIDE OF IRON. The 
quality of such material shall, in all respects, be satis- 
factory to the Engineer. 

Tenders, sealed, and endorsed “Tender for Spent 
Oxide” or “Oxide of Iron,” as the case may be, to be 
sent in to me at or before Five o’clock in the Afternoon 
of Friday, the 26th of September, 1884. 

The Corporation do not bind themselves to accept 
any tender. 

By order, 
ALFRED GiLL, Town Clerk. 

Municipal Offices, Birkenhead, Sept. 13, 1884. 








BELPER GAS COMPANY. 


TAR AND LIQUOR. 
TPENDERS are invited for the surplus 


TAR and LIQUOR at the above Works, for One, 
Two, or Three years respectively, as the Directors may 
determine. 
The Works adjoin the Midland Railway, and Tar and 
Liquor can be delivered into Contractor’s tanks, 
The highest or any tender not rily accepted 
Tenders to be sent to me not later than Four p.m, on 
Tuesday, the 7th of October next. 
By order, 
Josupu Pru, Managing Director. 
Belper, Sept. 17, 1884. 





HARROW DISTRICT GAS COMPANY. 


N OTICE is hereby given that the 

ORDINARY HALF-YEARLY MEETING of 
this Company will be held at the Guildhall Tavern 
1, Gresham Street, in the City of London, at One o'clock, 
on Tuesday, the 30th day of September, 1884, to receive 
the Directors’ and Auditors’ Reports, to declare a Divi- 
dend, and to transact any other ordinary business of 
the Company. 

The Transfer Books will be closed from Sept. 23 until 
after the meeting. 

By order of the Board, 
J. L. Cuapman, Secretary. 
Office, Gas-Works, Harrow, Sept. 8, 1884 








HARTLEPOOL GAS AND WATER COMPANY. 
THE Directors of the Hartlepool Gas 


and Water Company are prepared to receive 
TENDERS for IRONWORK and RETORT-BENCH 
FITTINGS, to be supplied and erected at their Gas- 
Works, West Hartlepool, plans and specification of 
which may be seen at the Company’s Office, West 
Hartlepool. 

The Directors do not bind themselves to accept the 
lowest or any tender, and no offer will be received after 
Monéay, the 29th inst. 

By order, 
Tuos. TREWHITT, Secretary. 

West Hartlepool, Sept. 16, 1884. 





GAS TAR. 
HE Directors of the Eastbourne Gas 


Company are prepared to receive TENDERS for 
the TAR made at their Works for One year, from the 
lst of November next. 

The quantity made last year was about 120,000 
gallons. 

The tar to be taken from the Works in tanks, to be 
provided by the contractor, and at his own risk. 

Tenders, to be endorsed“ Tender for Tar,” to be sent 
to the undersigned (at whose Office a copy of the con- 
tract to be entered into may be seen), on or before the 
2nd day of October next. 

The Directors do not bind themselves to accept the 
highest or any tender. 

By order, 
J. H. Campion Coes, Secretary. 
Eastbourne, Sept. 11, 1884. 


N.B.—There is a siding from the Railway Station to 
the Company's Works. 
SEVENTH EDITION, ENLARGED. 
HE GAS CONSUMERS’ MANUAL. 
_ By _R. A. Metsom. Contents: The Gas-Meter 
and its Management fully explained ; How to Prevent 
Freezing of Wet Meters; Hints on Burners, Gas t- 
tings, Regulators, &c.; Gas asa Domestic Agent, &c., &c, 
Price (for single copy), 24., by post 24d. 






WALTER KiNG, 11, Bolt Court, Fleet Street, Lonpon, E.C. 


IELD’S ANALYSIS OF GAS 
ACCOUNTS ror tHe YEAR 1883. Price 12s. 6d. 

This Analysis has been extended, and now includes the 
Accounts of the 3 Metropolitan Companies, in continua- 
tion from 1869 ; l14of the Suburban Companies, in con- 
tinuation from 1880; 10 of the Provincial Companies for 
1883; and 8 of the Corporation Gas Undertakings for 
1883 ; and gives the Averages for the Several Accounts, 
at per ton of Coal Carbonized and per 1000 cubic feet of 
Gas Sold, of Capital employed, the Quantity of Gas 
Made and Sold, and of each of the items of Income and 
Expenditure, as stated in the Form of Accounts pre- 
scribed by the Gas-Works Clauses Amendment Acts 


Sil. 
London: WALTER KiNG, 11, Bolt Court, Fleet Street, E.C. 


OOD’S COMPOS. Red, Green, Brown, 
YELLOW, or BLACK. Samples free. For all 
Iron or Wood Work, such as Roofs, Girders, Gasholders, 
Gas-Meters, Waggons, Machinery, &c. They hide Tar 
and Varnish thoroughly, dry in an hour, will not blister, 
are mixed ready for use; one coat equals two of paint. 
20s. to 27s. per cwt. Mr. A. Ford, Gas-Works, Maldon, 
Essex, writes :—“ Your compos have given me satisfac- 
tion for various purposes, such as Gasholders, Lamp- 
Columns, &c.; and I estimate them very highly asa great 
labour-saving agent. Another valuable item is that 
you do not represent them beyond their capacity.” 
E. Woop, Talbot Works, Hatcham Road, Lonpox. 





BELGIAN CLAY RETORTS. 
a SUGG and CO., late ALBERT 


KELLER, Guent.—The removal of the import 
duties on Earthenware permitting the entry of Clay 
Retorts into England, Messrs. Sugg, of Ghent, beg to 
draw the attention of the Gas Companies of London 
and other cities to the very,superior quality of the 
RETORTS manufactured by them. They can be made 
of any size, in one piece, and of any form. The price 
will be in proportion to the weight, and very moderate 
in comparison to their value. 

Communications addressed to J. Suge & Co., Guenr, 
will receive immediate attention. 


INTERNATIONAL INVENTIONS EXHIBITION, 
LONDON, 1885. 





Division I—INVENTIONS. Division II.—MUSIC. 
Patron: 
Her Masesty THE QvEEX. 
President : 
H.R.H. toe Princs or Watas K.G. 
Applications to exhibit must be made on printed 
forms, which will be supplied on application to the 
Secretary, International Inventions Exhibition, South 
Kensington, 8.W.; or to Mr. E. J. Payne, 1, Bennett's 
Hill, Birmingham. These must be filled up and returned 





on or before the 1st of November, 1884. 
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LIST OF WORKS 


PUBLISHED BY 


WALTHER KING, 
11, Bolt Court, Fleet Street, London, E.C. 


ING’S TREATISE ON THE SCIENCE 

AND PRACTICE OF THE MANUFACTURE 

AND DISTRIBUTION OF COAL GAS. Edited by 

Tuomas NewsiGco1nG,' C.E., M. Inst. C.E., and (the late) 

W. T. Fewrrett, F.C.S. Complete in Three Volumes. 

Price £4 4s., handsomely bound in Morocco, cloth sides, 
gilt edges. 

(To enable those who purchased the first two volumes 
in parts to have the binding of the 3rd volume to match, 
sheets—price 22s.—can be had on application to the 
Publisher.] 


ASS’S ANALYSIS OF THE 
ACCOUNTS OF THE METROPOLITAN 
WATER COMPANIES FOR THE YEAR 1882-83. 
In continuation of the two previous issues. Price 1é5s., 
in limp cloth. Compiled and arranged by ALFRED 
Lass, Fellow of the Institute of Chartered Accountants. 
Specian Norice.—The current issue contains an 
excellent coloured map of the various Companies’ 
Districts. 


OMPARATIVEAVERAGEACCOUNT- 


BOOK, for the Entry of Gas Companies’ Accounts 
for series of years. Arranged by JoHN FIELD, Accoun- 
tant to the late Imperial Gas Company. Price, for Half- 
yearly and Yearly Comparison, 10s.; for Yearly Com- 
parison only, 7s. 6d. 


BSERVATIONS ON GLASS AS AN 
OBSTRUCTOR AND REFLECTOR OF ARTI- 
FICIAL LIGHT. By F. W. Harttey, Assoc. M. Inst. 
C.E., Hon. Memb. of The Gas Institute. Being a series 
of Three Articles reprinted from the JourRNAL oF Gas 
LicutTinG, &c., Jan. 11, 18, 25,1881. In pamphlet form, 
price 6d., post free. 


ALLACE’S ANALYSES OF SCOTCH 

COALS, CANNEL, SPLINT,SHALE, &c., used 

in the Manufacture of Gas. By WitLiamM WALLACE, 

Ph.D., F.R.S.E., F.C.S., &c., Public Analyst and Gas 

Examiner for the City of Glasgow. Price ls. on stout 
paper, in stiff paper cover. 


MPROVEMENTS IN APPARATUS 
EMPLOYED IN THE MANUFACTURE OF 
GAS. By GeorGe AnDerson. Third Edition, with 22 
illustrations. Rewritten and enlarged, with a chapter 
on the “ Purification of Gas,” by Mr. R. H. Patrerson, 
—* late Metropolitan Gas Referee, Price 4s., post 
ree. 


ULPHUR COMPOUNDS IN GAS. A 


full Report of the Evidence given before the Select 
Committee of the House of Commons on the Bills of 
The Gaslight and Coke Company and the Crystal 
Palace District Gas Company in the Session of 1877. 
Cloth 8vo, gilt lettered. Price 5s.; by post, 5s. 3d. 


RECEDENTS IN PRIVATE BILL 

LEGISLATION. STEVENSON’S PRECEDENTS 
In PRIVATE BILL LEGISLATION AFFECTING 
GAS and WATER UNDERTAKINGS. Compiled by 
G. W. Stevenson, C.E., F.G.S. This work contains 
information with regard to the recent practice of Par- 
liament in reference to most of the points on which 
differences arise in Opposed Bills for Gas and Water 
Undertakings. Foolscap folio, limp cloth, lettered. 
Price 21s. 


HREE-LIFT GASHOLDER AT THE 
SOUTH METROPOLITAN GAS- WORKS: 
Being the seven Plates, with accompanying letter-press 
description by Grorcre Livesey, M. Inst. C.E., which 
appeared in the Journat oF Gas Licutine, &c., in 
November and December, 1881. Foolscap folio, in 
coloured wrapper, price 2s. 6d., post free. 


RANSPORT OF MATERIALS FOR 


GAS-WORKS. Illustrated by the Plans of the 
York, Newcastle-on-Tyne, and Beckton Gas-Works. A 
Series of Articles communicated to the JouRNAL oF 
Gas Lieutina, &c. By V. Wyatt, Constructing Engineer 
to The Gaslight and Coke Company. j|Accompanied by 
three lithographed Plans of the Works referred to, and 
the Board of Trade Specimen Plan of Gas-Works. 
— folio, in coloured wrapper price 2s. 6d., post 
ree. 


AS COMPANIES’ ACCOUNTS. GAS 
COMPANIES’ EXPENDITURE JOURNAL. 
Being a Ruled Account Book with Printed Headings, 
and Analyzing Guide for Keeping, upon the easiest and 
most correct method, the Expenditure of a Gas 
Company, in accordance with the provisions of the 
Gas-Works Clauses Act of 1871, and suitable for all 
Companies. Arranged by EDWARD SANDELL. Prices— 
Half bound, cloth sides, 2 quires, 30s.; 8 quires, 36s. 
Other sizes and bindings to order. 
(Specimen, with illustration, and full particulars, 
2s. 6d.; returnable on the purchase of a “ Journal.”) 


ONSPIRACY AND PROTECTION OF 
PROPERTY ACT. Itisrequired, under a Penalty 
of FIVE POUNDS, that a Printed Copy of the 4th 
Section of this Act shall be posted up at all Gas-Works, 
in a conspicuous place, where the same may be con- 
veniently read by the persons employed thereat. 
Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price 2s. per dozen, or 10s. 6d. 
per 100, post free. 
*,* The Act extends to Scotland and Ireland. 


GRICULTURAL VALUE OF REFUSE 


GAS LIME. A leaflet on “ The Composition and 
Use of Gas Lime in Agriculture.” By Dr. A. VoELCKER, 
Professor of Chemistry to the Royal Agricultural So- 
ciety. Printed for Gas Companies to distribute among 
Farmers and others, Price 10s. per 100. Specimen copy, 
by post, 14d. 





London: WALTER Kine, 11, Bolt Court, Fleet Street, E.C. 








F. & C. OSLER, 


100, OXFORD STREET, LONDON, w, 
MANUFACTORY AND SHOW-ROOMS, 
BROAD STREET, BIRMINGHAM. 

EstaBiisHeD 1807. 

MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLEs. 
TABLE GLASS OF ALL KINDS. 

CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAmps 





ORGE ORME &€ 


TLAS METER-WORKS, OLDHAM ‘a 


MANUFACTURERS D 
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STATION METERS, GOVERNORS ] 


PRESSURE & EXHAUST REGISTERS, 
LAMP-METERSINCAST-IRON BOXES, A 
PATENT LAMP RECULATORS, @& 


"AND EVERY DESCRIPTION. OF GAS APPARATUS 








S.CHANDLER & SONS, 


GAS AND WATER ENGINEERS, 


OF THE 


“STANDARD” WASHER 


COMPANY, 


CONTRACTORS 








GAS AND WATER 
APPARATUS 


AND 


GAS & WATER FITTINGS 


GENERALLY. 
SPECIAL ATTENTION GIVEN TO MAIN LAYING. 
8. C. & S. will be glad to send every information, with Estimates and 


Cy : Drawings, on application to 


CENTRAL WORKS, KENNINGTON OVAL, LONDON, SE. 











JOHN ABBOT & CO., LIMITED. 


ESTABLISHED 100 YEARS. 


The LARGEST SULPHATE PLANT MANUFACTURERS in the TRADE: 


The present Low Prices render it absolutely necessary for Gas Engineers to use the commonest 
Pyrites Acid, and obtain the whitest and best quality of Sulphate, so as to obtain a better price 
and more ready market. 

For this purpose they strongly recommend the new improvements 
combined with their 
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Tue SHRewspuRy Gas-WorKs’ ENGINEER 
(Mr. Beuton, C.E.), uNDER DATE Jan. 14, 1884, wRITES :— 
“ The new improvements render it the best raat I have seen. I consider the Apparatus far 
superior to the Open System.” 
A number of Plants on the Open System recently remodelled with greatly 
improved results. 
GAS AND WATER PIPES, HYDRAULIC CRANES, CAPSTANS, BOILERS, ROOFS, TANKS, &. 


Messrs. ABBOT & CO. (Works at Gateshead-on-Tyne) employ 2000 men, including several 
experienced Plumbers, to erect New, and remodel Old Sulphate Plants. 
Applications to be made to the 


LONDON HOUSE, 106, CANNON STREET, E.C. 
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THE DISCUSSIONS ON THE “GAS INSTITUTE RULES. 
During the last month or two the three District Associations 
of Gas Managers that have met, in Lancashire, the South- 
West, and Midlands respectively, have been occupied in a 
novel but eminently useful way. It might be possible to say 
they have had an intermission from their usual practice of 
attending strictly to their own affairs; but this would bea 
very sardonic method of summing up their work. Very 
properly, and with conspicuous success, they have been dis- 
cussing, in a constructive sense, the new rules of the national 
society to which they individually belong. In point of fact, 
they have formed themselves into Committees for the purpose 
of doing something that is better done by Committees than 
by sessions of the Whole House. To carry out the figure 
borrowed from parliamentary practice, the members of the 
Institute, having previously agreed to the unwritten preamble 
of their new constitutional measure, have devoted themselves 
with commendable patience and industry to the examination 
of the clauses. Everybody was convinced that a reform was 
necessary ; but at one time it looked as if the details of the 





required changes would prove a cause of contention in the 
midst of a hitherto united company. Without staying to 
rake up old grievances concerning the method by which the 
existence of differences of opinion was first revealed, it is now 
possible to say that harmony is practically restored, and at 
the price of what will probably prove to be but a very reason- 
able amount of alteration of the original proposals. “It would 
be unjust not to recognize once more, in this place, the 
admirable spirit and manner in which the self-constituted 
Committees who have brought about this promise of a good 
result have performed their work. The spirit has throughout 
been one of helpfulness; and the manner has been marked 
with all that common sense and businesslike capacity which 
might have been expected of the directors and helpers in this 
delicate but necessary work. 

The definite recommendations of the different District 
Associations, in the form in which they will be laid before the 
Council of the Institute, have not been published in their 
entirety. Sufficient information has, however, transpired to 
enable an observer of the prevalent set of opinion among the 
members to take account of the nature of the chief points of 
the agreement that has been arrived at. It will be remem- 
bered that the recommendations of the Council were mainly 
divisible under four heads, consisting first of the constitution 
of a class of Graduates, to be distinguished from Associates ; 
secondly, of the appointment of Special Research Commit- 
tees; thirdly, of the institution of an Examining Board ; 
fourthly, of the reform of the scale of fees. There was a sub- 
sidiary scheme—for the formation of Local Sections of the 
Institute, which might or might not involve the transforma- 
tion of the existing District Associations—which was pro- 
pounded ad referendum. All these matters, with others of 
secondary importance, have now been fairly considered ; and 
it appears that the first is generally accepted. There is a 
slight verbal difficulty about the term ‘ graduates ;"’ owing 
to the association of ideas with the similarly styled members 
of Universities, who acquire this step by examination. Ety- 
mologically, however, the word is good in this place ; because 
it is intended to apply to subordinate officers of gas-works, 
who may fairly be regarded as on their way to positions which 
would qualify them for full membership of the Institute, 
although, of course—as in the case of members—the 
Institute, in admitting men in these classes, simply recog- 
nizes them as eligible, without taking any responsibility 
with regard to their eligibility. In short, it admits graduates, 
but does not make them. Upon the second head there is 
likewise little diversity of view. It is a recognition of what 
has been already practised, and found to be convenient to 
the Institute, and beneficial to the industry which it repre- 
sents. Upon the third head there is remarkable unanimity ; 
but it is in a sense contrary to that recommended by the 
Council. The members who have thus far had an oppor- 
tunity of recording their opinion on the examination scheme 
have, by a considerable majority, condemned it; and there 
is very little probability of the idea retaining its place among 
the draft rules. It is practically a lost cause; but we must 
confess to a liking for it, and also to the belief that the objec- 
tions so strongly expressed are traceable in a great measure 
to the phraseology of the proposed new rule as it stands. It 
is difficult to account for the hostility to the proposal, except 
on the supposition that the members object to assist in 
creating a body of men, armed with ‘ Certificates of Pro- 
* ficiency in the Knowledge of Gas Manufacture,”’ to compete 
with themselves for future appointments. If this fear were 
justified in fact, the objectors would undoubtedly be wise in 
their generation ; but it seems to be forgotten that there at 
present exists a yearly increasing number of holders of 
certificates of a similar character granted by the City and 
Guilds of London Institute. Has it been found that these 
fortunate students are preferred for appointments over the 
heads of other men with practical qualifications? The fears 
of present holders of managerships seem to magnify the 
danger. One thing is certain. If the avocation of a gas 
manager were more concerned than it is with the lives of 
men, an examination for fitness would long since have been 
imposed. It is, however, a matter that can well afford to 
wait a few years longer, when it may be taken up again 
under happier auspices. Upon the fourth and last head not 
much difference of opinion will be heard when the Institute 
meet next year. It is possible to sympathize with those who 
exclaim against the proposal to increase the fees, on the 
ground of “the oppression of struggling men which may be 
entailed thereby. At the same time it may be pointed out 
that the present rules, unequal and insufficient as they are, 
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similarly oppress all members, struggling or otherwise, who 
have been elected since 1881. 

The subsidiary question of the establishment of local 
centres, or the wider one of the means for establishing a 
closer formal connection between the District Associations 
and the Institute, although specially deferred by the Council, 
has come to the front as prominently as any other matter 
during the discussion. It must not, however, be supposed 
that this question stands in the same category as the 
others that have been mentioned. It has not been agreed 
to in principle—a consideration that should not be overlooked 
in the examination of proposals for effecting the object 
named. There is, on the face of it, no particular reason why 
there should be any bond stronger than sympathy between 
organizations formed on such diverse footings, but, in a limited 
sense, with the same object. There is no apparent reason 
why the most influential city corporation in the Kingdom 
should demand a seat in the Cabinet for its official head. 
The analogy is imperfect, we admit, and fails in many points; 
but it serves to indicate the nature of the principal argument 
that might be adduced in favour of the status quo. Notwith- 
standing all this, it may be said that a formal connection is 
desirable, in the circumstances of the Institute as well as the 
District Societies. We are prepared to take this view, with 
certain safeguards ; but the arguments for and against cannot 
be adequately set forth at the close of this article. It is 
perhaps better, for the time being, to regard it as the Council 
did—in the light of a course that might be found desirable, 
but is not at present a necessity. For this reason we shall 
more correctly mark the position which the general idea holds 
with respect to the other matters that have been passed 
under brief review, by reserving it for a more convenient 
season. 


ELECTRIC LIGHTING MEMORANDA. 
Last week we repeated in this column an item of news, taken 
from the City Press, about the ‘‘ successful’”’ introduction of 
electric lighting at the Gower Street Station of the Metro- 
politan Railway, and made some comment on the claim 
advanced by that newspaper on behalf of the air-purifying 
Since then, personal inspection, and the 


power of the light. 
testimony of several correspondents, have proved that the 
wonderful lighting in question is not electricity at all, but an 
experimental arrangement of the Lewis incandescent gas- 


burners! It is, therefore, not to be wondered at that the 
advocacy of the City Press has not been noticed by any of the 
regular electrical journals. Both in respect of the announce- 
ment that electric lighting had been adopted, and of the 
assumption that there was a consequential purification of the 
atmosphere, there is an excellent illustration of the manner 
in which the wish becomes the “father to the thought.” 
Very little notice has been taken of the display of incan- 
descent electric lighting at the Health Exhibition by Mr. T. 
Taylor Smith. It is contained in a furnished suite of rooms 
near the dairies in the entrance corridor. The chief pecu- 
liarity of the system there displayed lies in what may most 
appropriately be called gymnastic or fancy fitting. It seems 
to be an axiom of the designer that lamps need not be fixed 
anywhere in particular, but should be carried about a room 
at will. In order to enable this idea to be tested, various 
terminal points of connection are situated in different parts 
of the room—on the walls, ceiling, or floor—to which the 
contact pieces of an incandescent lamp can be fixed at will. 
If the lamps are provided with lengths of insulated wire, 
a considerable degree of portability is thereby ensured. 
The motive for this device is economy; for it is sup- 
posed that a gentleman who has his house wired in 
accordance with this system may employ (say) a dozen 
lamps, which he and his guests may carry with them 
from one room to another as required. Of course the notion 
has its drawbacks. For instance, the ladies must not leave 
the dining-room before the gentlemen, if the supply of lamps 
should be limited, for the drawing-room must remain in 
darkness until the lamps can be spared from the table. 
Then, although it sounds nice to have one’s bed-room lamp 
handed on a tray, it would not be convenient to fumble about 
a strange room in the dark in the endeavour to discover a 
terminal point for connection. Then, when a lamp is being 
changed from one point to another, the transit must be made 
in darkness ; which might occasionally be annoying. The 
spectacle of a dozen people in a drawing-room, every group, 
pair, or solitary individual with a separate lamp hung to suit 
selfish requirements rather than general convenience and 
effect, is more novel than pleasant to contemplate. Alto- 





gether, it is to be feared that in this case Mr. Smith’ 
ingenuity will probably be its own reward. 

In another column will be found the principal portions of 
a report presented to the Chelsea Vestry, by Mr. G. H, 
Stayton, upon the Colchester electric lighting experiment; 
being the first independent statement in relation to this 
matter that has yet been published. Upon reading the 
account of the installation—the steam machinery in a yard 
and the storeage batteries in shop cellars—one becomes once 
more struck with the paltry practical outcome of a movement 
that has commanded millions of capital. What can be 
thought of the bona jides of the directors, engineers, and 
electricians of the dead and dying Companies who had not the 
courage to try even such a small experiment in house-to-house 
lighting as this of Colchester? Far be it from us to despise 
the ‘‘ day of small things ;”’ and, ii pointing to the insignifi- 
cant dimensions of this experiment, we are not reproaching the 
South-Eastern Brush Company for what is more their mis. 
fortune than their fault. It is not so much a reproach to this 
comparatively small Company as to the more pretentious ones 
which have squandered their funds, and gone to their dis. 
honoured rest, without advancing the general application of 
electricity by so much as a hair’s breadth. The net result at 
Colchester so far is small. The Company have not attempted 
street lighting, and do not measure the electricity supplied. 
About 25 shops are more or less lighted by the incandescent 
lamps; but the largest consumer—the principal hotel—has 
abandoned the experiment, and returned to gas. The method 
of charging for the supply is very primitive, being simply an 
increase of 10 per cent. on the gas bills of 1883; the price 
of gas for the current year being 3d. per thousand cubic feet 
lower. An inhabitant of the town, to whom we are indebted 
for some of these facts (which are not mentioned in Mr. 
Stayton’s report), also informs us that the shops are brilliantly 
lighted with the incandescent lamps ; but he notices that fully 
twice as many of these are used as there were gas-lights 
previously. 


MR. VALON AND HIS CRITICS. 


Tue correspondence on the subject of Mr. Valon’s theory is 
as vigorously conducted as ever, to judge from the space 
occupied by the discussion in the present issue of the 
JournaL; but we hail with pleasure, as an omen of a satis- 
factory armistice, the support accorded to our suggestion for 
an independent inquiry. It is to be hoped that no time will 
be lost in taking the necessary practical steps which alone, as 
we hold, will prevent this controversy from dragging on, with 
increasing bitterness, to an indefinite close. If ever there 
was an opening for the action of The Gas Institute as an 
investigating body it is now, when the members are dis- 
tracted between various opinions on an important point of 
practice. The article in which the suggestion already 
referred to was made has apparently brought the difficulty 
between Mr. Valon and his critics to a climax. This is not 
to be regretted ; for a sharp pang is better than a long rankle. 
Representations have reached us which abundantly confirm 
the statement that there are some of our readers who regard 
Mr. Valon as “ridiculously misled.” To these he is a blind 
leader of the blind, if not something worse. It may be so; 
but we have thrown open our columns to his opponents, as 
well as to himself and his supporters, and if he is contuma- 
cious in his error it is not our fault, but that of the enlight- 
ened persons who have failed to demonstrate wherein he is 
mistaken, or have declined to attempt the task of correction. 
Not one phrase has appeared in these columns that could be 
construed into approval or condemnation of the views put 
forward and pertinaciously maintained by Mr. Valon. Yet 
it doubtless appears to some of our readers that, in admit- 
ting for a moment that Mr. Valon has, argumentatively 
speaking, ‘“‘a leg to stand upon,” we have inflicted grave 
damage upon the prospects of generator firing, and placed 
various worthy gentlemen in the very awkward predicament 
of having to show good reasons for the faith that is in them. 
It may be as well to state, once for all, that we have not the 
slightest respect for mere contradiction, from any quarter. 
It is open for any man to say to another, ‘‘ You are wrong ;” 
but only on condition that he can prove his words. In the 
present case, Mr. Valon’s astounding assertion has had the 
practical effect of putting many people to the ordeal of a kind 
of pass examination on first principles; and this is regarded 
as a grievance, and the cause of it as a “ pestilent fellow.” 
Our own action in the matter has been simply that of recog- 
nizing the independent efforts of an investigator who, finding 
himself face to face with a certain natural problem, propounds 
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a definite solution thereof. Mr. Valon is not the only man 
who holds unorthodox views of natural things. There was 
an enthusiast, not many years since, who did not believe 
that the world is a globe; and he staked a large sum of 
money on the correctness of his views. There was no need 
for argument in this case. A practical man, with a levelling 
telescope and three stakes driven into the bed of a straight 
length of canal, proved to demonstration the curvature of the 
earth, and Mr. Hampden lost his money. Surely, if Mr. 
Valon is another Hampden there must be at the command of 
his opponents equally convincing proof of his eccentricity— 
proof, that is to say, which will convince others, if not 
himself. As we have repeatedly stated, it is a compara- 
tively small matter whether Mr. Valon is right or wrong 
—a true man or an impostor. What we want to 
know, for the benefit of our readers, is the truth as 
regards the facts. Mr. Valon’s critics will not repeat 
his experiments as he directs, because they regard his 
advice with unconcealed suspicion. On the other hand, 
he charges them with arranging their experiments in 
order to show that he is wrong, not to ascertain what is 
right. Both sides allege that the opposite party consult 
Nature as a solicitor prepares a case for counsel's opinion. 
Everybody respects the impartiality of counsel ; but never- 
theless it is needful sometimes to ask who submitted the 
case. For this reason we maintain that the present issue 
should be dealt with as speedily as possible by an inde- 
pendent investigation, conducted by Dr. Hopkinson or some 
other qualified man of science ; and, in order to save the 
susceptibilities of all parties, we would make the reference 
wide enough to cover the whole question of gas generation 
and the recuperation of heat from the waste gases of com- 
bustion. 


THE ACCOUNTS OF THE DONCASTER GAS COMMITTEE. 


Tue policy of the Doncaster Corporation in regard to their 
gas undertaking has given rise to some lively debates in the 
Council meetings and committees. Some weeks ago there 
was a discussion in the Committee of the whole house as to 
the amount that should be taken from the gas profits in aid 
of the rates. The Chairman of the Gas Committee believed 
that the highest amount that could safely be so paid over was 
equivalent to 5 per cent. on the capital employed. His reasons 
for entertaining this opinion were various; but among the 
principal was the fact that the Gas Department was even then 
indebt tothe bankers. The finances of the undertaking are com- 
plicated by the practice of mixing up capital and revenue, which 
is allowed to be done by Gas Committees of Corporations to 
a degree that, if copied by Gas Companies, would place the 
Directors of the latter in a very awkward position. For 
these reasons, whatever may have been their relative value, 
the Chairman of the Gas Committee in the present instance 
was disposed to draw the line at 5 per cent. There was a 
party in the Council, however, which desired more help from 
the gas funds ; and they accordingly pressed for a 6 per cent. 
dividend. Eventually, after very angry proceedings, leading 
to the resignation of the Chairman of the Gas Committee, 
the recommendation of this gentleman was rejected, and the 
Council in Committee, by a narrow majority, decided to 
have their 6 per cent. At the ordinary Council meeting at 
which the resolution of the Committee was to be confirmed, 
the whole question was gone over again, with the addition of 
much personal feeling, and with the result, as it appears 
from the report, that the previous decision was reversed. 
According to this the matter will have to be taken up again 
in Committee, as there was no counter-proposition before the 
Council. A good deal was said during the proceedings as to 
the ‘‘ fictitious” gas capital; the term having reference pro- 
bably to the effect of the confusing practice already mentioned. 
It is to be desired that the accounts should be placed on an 
unmistakeable basis, or the Council may find themselves in a 
worse predicament—that of dealing with ‘‘ fictitious ”’ profits. 


THE VALUE OF POWERFUL LIGHTS IN FOGS. 
Ir has been stated, upon reasonably good authority, in con- 
nection with the South Foreland lighthouse experiments, 
that, whereas in clear weather the powerful electric light 
has proved incomparably more brilliant than the oil and gas 
burners tried with it, it does not hold its own in foggy 
weather, when the gas-lamp becomes most visible of the three 
lights. This statement, of course, proceeds from unofficial 
observers; but it agrees with common experience. It has 
been noticed in the Journat that a French engineer, M. Allard, 
has set himself to prove that common experience is wrong in 





this matter. He has done so, very much to his own satis- 
faction, by the following line of reasoning: An oil-lamp, of 
a known intensity A, is visible at a certain distance in 
foggy weather. An electric arc, of intensity 2 A, give: light, 
which, from its colour, is half absorbed in the fog; but as 
the light that remains is so much more intense than the rays 
of the same order emanating from the oil-lamp, therefore the 
one is as good as the other—Q.E.D. One of the gentlemen 
interested in the South Foreland trials—M. de Meritens, 
who supplies the magneto-electric machine employed—has 
recently published an article in which he calmly repeats 
M. Allard’s logic. ‘These remarkable investigations,’’ he 
says, ‘‘ show that the notions hitherto prevalent on this subject 
‘‘are erroneous.” He thinks the experience of sailors has 
shown this previously ; ‘‘ but the learned French engineer 
‘* has proved it definitely, and his conclusions are everywhere 
*‘ adopted.’’ What a curious idea is here displayed! Surely, it 
might be thought the ‘‘ experience of sailors,” not the acade- 
mic reasoning of a learned Frenchman, would be the proof 
desired. But if the sailors have found this out, what is the 
origin of the erroneous notions which M. de Meritens admits 
to have been prevalent? It looks from these statements as 
though this gentleman is of the school of that other learned 
Frenchman who, when told that certain facts did not agree 
with a certain theory which he propounded, scornfully replied 
tant pis pour les faits. It is remarkable, however, that M. 
de Meritens quotes a statement of M. Allard’s, that goes 
against the use of powerful electric lights for coast light- 
houses. This authority states that when an oil-lamp of 
6250 Carcels is visible at a distance of 8-805 kilométres, an 
electric light of 125,000 Carcels will only be seen at 4°696 
kilométres. According to this, would it not be misleading 


to sailors to show them the more powerful light during clear 
weather, since it sinks to the proportions of the oil-lamp 
when its superior brilliancy would be most valuable ? 


Water and Sanitary Affairs. 
Ix the course of next month we may look for a report from 
Sir Francis Bolton, giving the results of a personal inspection 
of the River Lea above the New River and East London 
intakes. As the inspection was to take place in the month of 
September, we presume it is already an accomplished fact. 
In making this official visit, the Metropolitan Water Exam- 
iner was to be accompanied by the Sanitary Engineer and 
Chemist of the Lea Conservancy Board, and the Engineers of 
the two Water Companies. Whether the conclusions arrived 
at by Sir Francis Bolton will be satisfactory to Mr. Jabez 
Hogg is doubtful; but we trust that one effect will be to 
reassure the public mind on the subject. The latter gentle- 
man scarcely ever takes up his pen to enlighten the 
readers of Jhe Times as to the water question, without 
making some extraordinary blunder. Thus he complains 
that Hertford has acquired by Act of Parliament ‘“ the 
‘“‘right to send its effluent sewage water into a river which 
“supplies London with 44 per cent. of its drinking water.” 
Mr. John Taylor, C.E., writes to correct the eccentricities of 
Mr. Jabez Hogg, by stating that London receives only 80 per 
cent. of its supply from the Lea, and out of this proportion 
only 184 per cent. is in any way affected by the sewage of 
Hertford, as the remainder of the 30 per cent. is taken by the 
New River Company through an intake situated above the 
spot where the Hertford effluent enters the stream. That it 
would be highly objectionable for one-fifth of the London 
Water Supply to be infected with sewage, is a point 
we should not think of disputing. But there is no proof 
of such pollution; and there are scientific reasons for 
believing that, although the Hertford effluent is not what 
it ought to be, it fails to injure the water supplied to the 
customers of the East London Company. The distance is 
too great, and the storeage and filtering arrangements carried 
out by the Company are too effective, to permit of any such 
mischief. Even the pure water of the chalk wells and springs 
owes its excellence to a very similar process of correction, 
though carried out by natural instead of artificial means. If 
water once polluted, however slightly, could never be made 
potable, the English death-rate ought to be far higher thanit 
is, and should be subject to perpetual increase. An important 
statement concerning the supply from deep wells has just 
been published, by which it appears that the Southwark and 
Vauxhall Company, having lately succeeded in obtaining a 
splendid supply from their experimental well at Streatham, 
have diverted the water from a number of wells in the district. 
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The dilemma seems to be rather serious, numerous artesian 
or deep wells being suddenly dried up. More information on 
this subject will doubtless soon appear; but the incident 
serves to show that the subterranean supply is by no means 
unlimited. Similar cases have occurred before ; but in this 
instance the consequences seem particularly embarrassing. 

Sir Henry E. Knight has been doing battle in the columns of 
the “leading journal” with sundry dissatisfied customers of 
the Southwark and Vauxhall Water-Works Company. A very 
piteous tale was told by Mr. Josiah Hunt, who had a dispute 
with the Company as to the annual value of his house at 
Putney. As he would not pay, the supply was cut off, after 
which he paid the demand, ‘‘under protest.” To the story 
as told by Mr. Hunt, sundry particulars were added by Sir 
H. Knight, giving the affair an entirely different complexion. 
Mr. Hunt made it appear that the collector having called, 
and the money not being forthcoming, the supply was at once 
cut off. The rejoinder shows that four distinct applications 
were made before the final step was taken; and that Mr. 
Hunt had every facility for getting his dispute amicably 
settled, had he been so disposed. In other respects there 
is an equally decided refutation of the statements made 
by this gentleman; including his complaint that “ the 
‘boasted supply is insufficient.” Mr. Hunt alleged that 
the upper cistern in his house was rarely filled, and that 
if two ordinary baths were drawn off in one day, the house 
had to go without water until the supply was turned on again. 
Sir H. Knight observes that a bath takes about 70 gallons, 
while the upper cistern probably holds about 100 gallons, so 
that the result mentioned is not very surprising. Consider- 
able feeling is shown by some of the newspaper correspondents 
concerning the mode in which the Southwark Company 
collect their rates, where there is no contention as to the 
amount. A consumer at Battersea asserts that he only 
received one notice, demanding tliree quarters’ rate on penalty 
of stoppage of supply ; and the complaining party states that 
he knows “ numbers of similar cases.”’ It is evident, from the 
statement made by Sir H. Knight, that if the system laid down by 
the Southwark Company is properly carried out by their officials, 
this summary mode of proceeding cannot occur. These com- 
plaints, it would seem, must arise from one of two causes— 
either the officials do not always carry out the instructions 
on which they are supposed to act, or the notices sometimes 
fail to reach the consumer after being duly delivered at the 
house. Compared with the total number of consumers, the 
cases of complaint are almost infinitesimal ; and the letter of 
the Chairman must be accepted as proof that the Southwark 
and Vauxhall Company have no intention of behaving 
uncourteously. The Battersea consumer concludes his epistle 
by saying: ‘‘ Really water should be as free as air or light.” 
So it is, if he likes to go to the river and fetch it. But, if he 
expects delivery, he must pay for it. 

The second report by Dr. Angus Smith to the Local 
Government Board on ‘“‘ The Examination of Waters,’’ was 
issued a few days ago, and shows the broken thread of an 
important investigation. Death intervened at a juncture 
when the eager scientist was full of plans for the further 
conduct of his inquiry. There is a striking passage in the 
report, in which the writer states the time has arrived when 
waters must be examined from a point of view relative to the 
organisms more than from any other point. ‘‘ But,’ says 
Dr. Angus Smith, ‘‘ chemists must be very careful of the 
‘conclusions to be drawn, very careful also not themselves to 
‘* be afraid of the existence of organisms.’’ It was the opinion 
of this able analyst that in all probability there were 
organisms of a wholesome nature, as well as those that were 
hurtful. We have already learned to distinguish between one 
class of ‘impurity ’’ in water and another; and it is by no 
means impossible that we may have to make a similar dis- 
tinction among the microzymes. Moreover, it appears 
according to the investigations of Pasteur, that microzymes 
may vary in their activity without changing their appearance. 
They may be “ attenuated’ to any extent; and, on the other 
hand, their power may be highly virulent. Therefore, we 
do not learn all, when we know that a certain class of 
microbe is present. The importance, we are told, “lies 
‘‘in the activity.” The most interesting feature in the 
report, is that which indicates a method of measuring the 
organic activity amongst the microbes (at least of a certain 
class). In nearly all waters not artificially produced or dealt 
with, the introduction of sugar is followed by the evolution 
of hydrogen. In some cases the amount of this gas so 


produced is very small indeed; but it increases according 
to the degree of impurity present. 


If the water be distilled, 












or if it be simply boiled, none of this gas appears. The 
escape of hydrogen from decomposing organic substances 
is not a novelty, but its escape from waters with sugar 
added was perfectly new, so far as Dr. Angus Smith was 
aware, when he first alluded to it some little time ago. By 
this process he considered that he had a means of measuring 
the amount of zymotic action, and thereby of estimating 
the degree in which the germs of disease were present. 
Concerning the effect of sewage, he considered there was 
increasing proof of the natural purification of rivers. Some 
valuable experiments on this point were described in the first 
report, and the subject was dwelt upon in an address given 
by the same eminent chemist before the Sanitary Institute 
of Great Britain at the Glasgow Congress. Commenting 
on this address, we find the Builder in a recent issue say- 
ing: ‘“‘ With such an authority as that of Professor Angus 
“‘ Smith on the self-purifying power of rivers, supported by 
‘‘ the opinions and scientific investigations of Professors Sorby 
‘and Odling, it seems little short of folly to advocate the 
‘ disuse of river water for our domestic supplies (at least in 
‘“‘ cases where the river is adequate to the demand), and to 
‘‘ incur great and needless expenditure in leading water from 
‘‘ distant sources, or in raising it from enormous depths.” 
The remedy for defects in purity in the water at present 
obtained is shown to consist in artificially aérating the sup- 
ply pumped from the Thames and other rivers. This, it is 
said, would require only a comparatively small outlay. 





Essays, Commentaries, and Rebielws, 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Tunes generally have been decidedly quiet in the Gas Market. 
With the exception of one or two stocks influenced by special cir- 
cumstances, there has been for the most part a general tendency to 
flatness; and the amount of business doing is insufficient to 
generate any reaction. Continental Union was a slight gainer 
last week, and European new shares, £7 10s. paid, were advanced 
4; but they are still 4 too low compared with the other issues of 
the same Company. Commercial old is 2 better; and the “F” 
and ‘“‘G” preferences of The Gaslight and Coke Company improved 
8 and 5 respectively, which is no more than their deserts. South 
Metropolitans, on the other hand, have been giving way; the 
‘‘A” leaving off 5 worse, and the ‘ B”’ losing 2. 

In the water stocks there is an almost general tendency down- 
ward. There is, however, nothing in this movement, we believe, 
to disquiet those who hold the stocks for investment. It only arises 
from there being so little business transacted that, in the absence 
of any considerable demand for them, the stocks naturally droop 
awhile after so suddenly shooting up as they recently did. The 
East London Company’s accounts for the half year are out, and 
show satisfactory figures. A dividend at the rate of 7} per cent. 
—the same as for last year—will be recommended, and will be 
paid in January. 

The markets closed at the end of the week as follows :— 
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VENTILATION, WARMING, AND LIGHTING. 
Ayone the very useful handbooks issued by the Executive of the 
Health Exhibition will be found one by Captain Douglas Galton, 
on “ Ventilation, Warming, and Lighting,” which may be recom- 
mended for perusal by anyone desirous of acquiring a knowledge 
of modern principles and practice in the departments of sanitation 
of which it treats. Of Captain Galton’s capacity for dealing with 
these matters it is unnecessary to speak, since he has long been an 
accepted authority on what may be called aérial sanitation. It is 
always an advantage for a writer to have done something himself 
by way of practically setting forth his ideas; and it may be 
remembered that twenty-five years ago Captain Galton designed 
a ventilating grate for barrack-rooms, which is to this day one of 
the simplest and best of its kind. It is scarcely necessary to 
observe that this fact has not inspired the inventor with scorn for 
other designs—a consequence that sometimes happens to success- 
ful men. In his present work the author is particularly impartial, 
describing and praising so many devices that the result in the 
mind of an inexperienced reader may perhaps be almost an 
embarrassment. He begins, strictly in accordance with the title 
of his book, with the problem of ventilation, which he attacks 
from its very basis in the condition of outer air. It is 
aptly observed that the question of obtaining pure air out- 
side a dwelling-house necessarily precedes that of getting pure 
air inside. Simple as it is, the mere statement of the pro- 
position in this way opens up a field that would require several 
handbooks to adequately deal with, even in outline. We are at 
once plunged into the problems of subsoil purification, surface 
drainage, wind circulation, and all the great natural and artificial 
forces that work for the purification or fouling of the atmosphere. 
Given the case of a dwelling-house in the midst of a large town, 
and the mere demand for pure air outside it, to be ultimately 
introduced inside, opens up a vista of preliminary operations in 
which the civil engineer, the medical inspector, and the manufac- 
turer of sanitary appliances must have done their respective duties. 
It is very evident that in a town standing on a polluted subsoil, 
without proper drainage, and with narrow crooked streets, never 
cleansed or watered, the most improved house ventilation would be 
of little service. Consequently, since the sanitary gospel was first 
preached in modern cities, attention has first, and naturally, been 
directed to these preliminary matters; and such progress has been 
made with them, that many towns, so far as the centres of popu- 
lation are concerned, may be said to be delivered from the worst 
evils that formerly attended the concentration of living beings upon 
limited areas. The further question of what is, after all, best to 
be done with the sewage, does not enter into this part of the general 
statement of progress in sanitation. 

It cannot be said that the sense of individual responsibility in 
regard to sanitation has progressed equally with that of the com- 
munity. Only very recently have the counsels of sanitarians been 
seriously taken on the subject of the internal connections of houses 
with the sewers. Something has, however, of late been done to 
remedy the most obvious imperfections; but the scarcely less 
important subject of ventilation, or aérial sanitation as it might 
more fitly be called, is only beginning to attract attention. And 
here it must be confessed that the public have had, and still have, 
great reason to complain of their advisers in this department of 
sanitary science. Ventilation, inasmuch as it essays to control the 
cireumambient ocean of air, is a difficult art; and it has accord- 
ingly been seized upon by a host of pretenders, who have in too 
many instances shamefully victimized an ignorant but anxious 
public, by palming off at high prices various descriptions of patented 
wares which are worse than useless for their ostensible purposes. 
Whirling and chattering cowls, complicated injectors, air purifiers, 
warmers, and ejectors without end, have been and are still offered 
for sale (and are even now prominently displayed at the Health 
Exhibition itself), which are yet as idle and impotent, in regard to 
the duty expected of them, as are their advertised pictorial repre- 
sentations. It is little to be wondered at if people who have been 
victimized by glib salesmen are afterwards shy of entertaining the 
best designs for ventilating their houses. Captain Galton, how- 
ever, is ready to convince the most sceptical as to the necessity for 
frequently changing the air of living-rooms, and to offer the best 
counsel as to the readiest means of attaining the desired end. 
After all, however, the difficulty is not materially lightened. 
Captain Galton points out the objections to Tobin tubes and other 
common means of introducing fresh air; but it must be confessed 
that his style is not impressive, and consequently his points are not 
easily perceived. A good deal of the benefit that would otherwise 
have been derived by inexperienced readers of his book is likely to 
be missed because of the author’s lack of incisive expression. 

Under the head of ‘‘ Warming,” which is naturally closely related 
to the subject of ventilation, Captain Galton says a good word for 
coke; and praises gas for its cleanliness, while objecting to its 
expense. He is slightly taken with the notion of selling heating 
gas at from 1s. 6d. to 2s. per 1000 cubic feet, at which prices he 
thinks its use for this purpose ‘“‘ would obtain a very great exten- 
sion, because it can be applied so conveniently and easily.” It 
is a pity that the author did not think once or twice before 
writing this sentence. If he had given the matter the slightest 
consideration, in view of the fact that any so-called heating gas 
would only be one-fifth or one-third as powerful a fuel as coal gas, 
which is even now sold in various parts of the Kingdom at about 
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the prices named, while in London the selling price is not very 
much higher, he would not have been so willing to change the 
character of the fuel. It is to be feared, however, that Captain 
Galton wrote these observations hastily ; for in a previous sentence 
he speaks of coal gas at 4s. per 1000 cubic feet as being, for heating 
purposes, three or four times as dear as coal. But we protest 
against the idea of such a price being accepted as the typical cost of 
gas in the United Kingdom. It might have been so ten years ago; 
but matters have progressed somewhat since then. It is certain 
that coal gas at from 2s. to 2s. 6d. per 1000 cubic feet possesses 
greater possibilities of use as a heating agent than Captain Galton 
appears to grant, or than any other variety of heating gas likely to 
come before the public in a practical sense. 

Under the head of “ Lighting,’ Captain Galton describes the various 
methods in common use. In some places his language is decidedly 
simple, as witness the following description : ‘‘ In the Bunsen burner, 
ordinary gas conducted through india-rubber tubing streams into 
the tube of the burner.” The italics are ours. Has Captain Galton 
never seen a fixed atmospheric burner? This little slip may be for- 
given, however, in view of the gratifying fact that the author recog- 
nizes that “during the last twenty years vast improvements have 
taken place in the methods of purifying gas, so that now the London 
gas is almost entirely free from sulphur and its compounds.” This is 
a noteworthy admission, and is something very different from the 
statements on the same subject commonly made by popular writers. 
It is not with any desire to appear hypercritical that we suggest, 
in connection with this passage, that the canons of style would 
instruct a careful writer to say improvements have ‘ been made,” 
rather than use the phrase employed by Captain Galton. Improve- 
ments do not ‘take place,” in the sense of happening without 
personal causation. Somebody must make them; and so it has 
been in gas manufacture. 

All Captain Galton’s other observations on the use of gas in 
living-rooms are marked by much common sense and fairness. 
Speaking of the contamination of air in rooms, for example, he 
says: “‘ We complain of gas; but if we were satisfied with the 
same amount of light in the case of gas which we obtain with 
candles or lamps, and if we took care that all the gas passing 
through the burner was thoroughly consumed, we should not find 
the vitiation of the air more inconvenient with the one than with 
the other.” When reading this sensible remark, one regrets that 
Captain Galton was not consulted when the designers of * Insani- 
tary House,” in the Exhibition grounds, first bethought them of 
libelling an inoffensive gas-bracket, by calling it a nuisance, and a 
provoker of ** vitiation of the air by the products of combustion.” 
A man who writes such a sentence as this—‘‘ nor does the com- 
plaint that is frequently made of the heat of rooms lighted by gas 
afford a much better foundation for an objection to gas lighting 
than its assumed insalubrity ’’—would never have committed such 
a blunder. Further on the author gives a new and interesting 
comparative statement of the cost of different methods of lighting. 
He also mentions the advantages of governors for gas supply; and 
praises the albo-carbon light. The principal classes of burners, 
regarded from a hygienic standpoint, are passed in review; and 
the highest meed of praise in this respect is awarded to the Grim- 
ston form of regenerative gas-burner. Speaking of the Clark and 
Grimston class of lamps together, Captain Galton says: ‘* These 
burners are quite a new development of gas-burners, and deserve 
the attention of all persons desirous of combining a pure atmo- 
sphere in the room with plenty of light.” 

Captain Galton thinks that the use of reflectors in connection 
with gas lighting has not received the attention which it deserves ; 
and suggests that lamps, both out of doors and in rooms, could be 
rendered very much more efficient by means of reflectors carefully 
arranged to cause the rays of light to be thrown in the direction 
where they are most wanted. With this observation, which is not 
perhaps of striking novelty, the author passes on to speak of 
electric lighting. He speedily dismisses the are light as unpleasant 
in colour and action, and not free from suspicion of polluting the 
atmosphere with ‘“‘a notable quantity of nitric acid.” As to the 
incandescent light, of course this is pronounced the most perfect 
form of light that can be imagined, in a hygienic point of view. 
He says upon this head: “ Although, however, it may be assumed 
as probable that eventually the electric light will supersede all 
others, we think that it may be predicted without much risk that the 
improvements which have been made in illumination by means of 
gas will probably enable that material to hold its own forsome time 
longer as a lighting agent. There can be no question but that with 
the growth of our towns the use of gas will be largely extended for 
heating and cooking.” It is scarcely necessary to add anything to 
these remarks. Speaking in the interest of gas lighting, we are 
well content with that protracted lease of prosperity allowed by 
Captain Galton, and are willing to let assumptions relative 
to the distant future take care of themselves. It is worth 
noting that the eminent author of this official monograph 
shows so decided a bent in favour of common coal gas, and so 
praiseworthy a determination to let the truth (which is so often 
obscured by prejudice) be heard in respect of the simpest method 
of lighting. He admires the incandescent electric lamp; but is too 
sensible to allow his admiration of this bright but unattainable 
light to lead him to disparage that which, after all, is the trusty 
common illuminant of the town. Perhaps it will not be derogating 
from a due appreciation of Captain Galton’s scientific and practical 
knowledge to suggest that much of his respect for gas may be due 
to his labours on the Jury of the Gas Section of the Crystal Palace 
Exhibition, in which he was a coadjutor with Mr. Robert Harris 
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and Dr. Russell, F.R.S. It would be difficult for any candid 
investigator to undertake the duties that devolved upon the Jury 
without attaining in the end to a high appreciation of the present 
condition of gas supply in the United Kingdom. It is certain that 
his experience in this regard has made Captain Galton better rather 
than worse qualified than before to act as an impartial exponent of 
the principles that should guide a householder in the selection and 
management of means whereby his house may be ventilated, 
warmed, and lighted at reasonable cost and in the most satisfactory 


Hotes, 


A Gas-Carpon Battery. 

In a paper on the application of electricity as an illuminating 
agent in astronomical observations, Mr. W. 8. Franks, of Leicester, 
tells the readers of the Journal of the Franklin Institute the story 
of his experiences with incandescent lighting by battery power. 
His requirements in the matter of lamps were not large, as he only 
used two of Swan’s 2}-candle type, supplied at first by a 4-cell 
bichromate battery of the usual kind. Ultimately, however, 
Mr. Franks decided upon a type of home-made battery, which is 
worth describing, as it may be readily made by anyone connected 
with gas-works wishing to make a small private trial of incan- 
descent lighting. He calls it a ‘granule carbon” battery, 
and declares that its performance has been to his entire satisfac- 
tion. The outer cell is a wide-mouthed, two-gallon salt-glazed 
stoneware jar. In this is piaced a carbon plate, sawn out from 
the raw material as obtained at a gas-works; its rough edges 
being merely cut true. There is also a porous cell containing a zine 
plate; and both cell and carbon plate are packed into the jar with 
pieces of carbon broken to the size of a small nut. The jar is then 
charged with 11b. of bichromate of potash, dissolved in 1 gallon 
of hot water, with 11b. of sulphuric acid afterwards added. The 
porous cell is charged with dilute sulphuric acid, in the proportion 
of 1to 10. The three cells are coupled for intensity. When not 
in use, the zines are lifted out of the liquid and suspended, by 
loops in the insulated wire connections, upon small nails. The 
only preparation of the carbon plate was to thoroughly paraffin the 
exposed end, and place a small clip of platinum foil on it, under the 
brass clamp. This device effectually prevented the destruction of 
the clamp by acid creeping up the pores of the carbon. It is 
stated that, for the usual intermittent observatory work, the cells 
will last for three months without recharging; though, when 
required, the lamps can be kept up to full incandescence for hours 
together. In the ordinary way Mr. Franks puts down the expense 
at about 3d. per week, on an average. 


THe PURIFICATION OF SLAG-WooL. 


In a recent issue of the Revue Industrielle, mention is made of 
the growing use of slag-wool as a lagging for steam-pipes, and 
other surfaces in which it is desired to retain heat. It is admitted 
that the material possesses good qualities as a non-conductor of 
heat; but attention is drawn to an inconvenience which follows 
the use of wool made from sulphurous slags. This substance 
attacks and quickly corrodes iron and its sulphurets; sometimes 
giving rise to serious failures under pressure. It is therefore 
recommended that when chemical analysis indicates the presence 
of sulphur in mineral wool, the material should be heated in a 
crucible to a red heat. In this way the sulphurets become oxidized 
and transformed into soluble sulphates, which may be washed out. 
If the wool is to be further purified, a brisk mechanical agitation 
will at the same time separate the particles of reduced metal, 
recognizable by their grey colour. After this will remain a beau- 
tiful white product, wholly free from sulphur, and lending itself 
without danger to use as a non-conductor of heat. It is not 
stated how long a period of roasting at a red heat will serve to 
completely oxidize the ordinary quality of slag-wool. 


ELectricity In MacuiInE BELTING. 


A troublesome development of electricity sometimes takes place 
with machine belts driven at a high velocity, under favourable con- 
ditions. Ina dry atmosphere, and between shafting practically 
insulated by wooden blocks, or other non-conducting means of 
support for the bearings, the pulleys become veritable frictional 
electric machines, excited by the rubbing of the belting. This 
subject has recently been reported on by Herr Bacher, inspector of 
lighting at the Dresden Theatre, who has detailed some interesting 
experiments conducted by himself. He declares that very power- 
ful effects may be produced by this means. A Leyden jar has been 
charged in a few seconds, giving sparks 4 millimétres long when 
discharged. A person standing on a stool having glass legs can 
draw powerful sparks from a belt charged with electricity, 
by approaching to it the tip of one of his fingers at a distance 
of 10 or 15 millimétres. All the other well-known experiments of 
frictional electricity may be repeated, in these circumstances, with 
perfect success. Unfortunately, the development of electricity in 
belts and pulleys is dangerous; and itis probable that to this cause 
many disastrous fires might be attributed which are generally 
classified as spontaneous. Flour mills, factories in which the air 
is heavily charged with floating organic fibres of all kinds, are 
peculiarly subject to these mysterious conflagrations. All lines of 
shafting, therefore, should be metallically connected, through their 
bearings, with other masses of metal or with the earth. In humid 
climates, such as that of Great Britain, risks from the development 
of frictional electricity to a dangerous energy are comparatively 














slight; at the same time the possibility is not one that should be 
altogether lost sight of. 


SoLuBILity OF SLAKED LIME IN WATER. 


Mr. T. Maben has been experimenting on this subject ; proceeding 
as follows :—Pure calcium oxide was slaked with distilled water, and 
the slaked lime and water were left in contact in a flask contained 
in a bath kept at the definite temperature desired by the operator, 
The mixture was filtered with special precautions to maintain regu- 
larity of temperature ; and the following results were obtained :— 
Parts of Water to Parts of Water to 


Temperature, este Temperature, et. ig 
a Cent. aa Deg. Cent. — a 

0 oo 759 55 oe 1104 

5 7“ 764 60 oe 1136 
10 we 77 65 ee 1208 
15 ins 779 7 ee 1235 
20 “ 791 | 75 oe 1313 
25 nk 831 80 oe 1362 
30 a 862 85 o* 1388 
35 me 909 90 os 1579 
40 vs 932 95 os 1650 
45 a 985 99 oe 1650 
50 H 1019 


In addition to the effect of temperature, the presence of calcium 
carbonate interferes with the solubility of the lime; hence, when 
lime water of definite strength is required, the lime to be used for 
its preparation should be kept out of contact with air, and the lime 
water should be kept in a well-stoppered bottle. One part of cal- 
cium carbonate is soluble in 40,000 parts of water, and gives it a 
distinctly alkaline reaction. From these results it appears that 
water at the freezing point will dissolve more than twice as much 
lime as water that is nearly boiled. 

In a paper on “ Electric Lighthouses,” M. de Meritens gives 
some very interesting figures in comparing oil and electricity as 
illuminants. The figures, he states, are taken from two memoirs 
by M. Allard. As an example, the light at Dunkirk, obtained from 
mineral oil, is 6250 candles, which in weather of mean transparency 
is seen for 53 kilométres. If this be compared with an electric 
light of 125,000 candles, it is found that the electric light is seen 
for 75°4 kilométres. Thus, an increase in the illuminating power 
of 20 times only increases the penetrative distance 42 per cent. If 
we now take a less transparent state, the ratio is reduced to an 
increase from 24 to 32 kilométres, or 34 percent. Or, lastly, in very 
fogey weather the distances are 3°7 and 46 kilométres ; showing an 
increase of 24 per cent. From these general figures M. Allard has 
calculated that in foggy weather in the Channel the luminous intensity 
with oil of 6250 Carcels is 3-805 kilométres; then, if this be increased 
to an oil illumination of 125,000 Carcels, the luminous intensity 
is 4°740 kilométres. Now, comparing this with an electric light of 
125,000 Carcels, he finds the luminous distance to be 4°696, or the 
penetrating power of the electric light is less than 1 per cent. less 
than mineral oil; while its cost, as computed by both English and 
French engineers, is from four to six times less than that of oil. 








Communicated Article. 


GAS PURIFICATION, “WET” AND “DRY.” 
By Norton H. Humpurys, F.C.S8. 

The purification of coal gas commences at the outlet of the 
ascension-pipe, when, by bubbling through the liquor contained 
in the hydraulic main, it parts with a notable proportion of the 
ammonia present in it, and also with some of the other impurities. 
This remark does not apply where anti-dip arrangements are used 
in place of the hydraulic; and consequently these arrangements 
possess the drawback of leaving more for the washers and scrubbers 
to do. Nor is it applicable where the form of hydraulic in use is 
so far behind the times as to allow the gas to bubble through tar 
instead of liquor. Also in the condensers (which are primarily 
intended for reducing the temperature of the gas to that of the 
atmosphere, and for the separation of the tar), no inconsiderable 
amount of purifying action takes place; since ihe water which con- 
denses as the temperature falls, carries down with it portions of the 
soluble impurities. Then follows the application of ammoniacal 
liquor (of various strengths), finishing with clean water in the 
washers and scrubbers; and, lastly, the dry purifiers, or purifiers 
proper. The tendency of late years has been an advancement 
towards that goal which Mr. R. H. Patterson has so often and so 
confidently predicted as possible, if not easy of attainment—viz., 
the purification of gas in closed vessels. By means of the foul 
main at the outlet of the hydraulic, and by the use of scrubbers 
and washers of larger capacity as compared with the make of gas, 
and fitted with many improvements in detail which steady obser- 
vation and experience have suggested, gas engineers have been 
gradually relieving the dry purifiers from a portion of their work ; 
enabling them to go unchanged for a length of time that would 
have been regarded as prodigious by the older race of gas engineers 
—say those of 20 years ago. a. 

Looking back on the proportion of the work of purification 
which has gradually been, from time to time, transferred from the 
purifiers to the washers and scrubbers, it is not unreasonable to hope 
that, as our experience and knowledge of chemical laws increases, 
the bulk of the work of purification may be done in the scrubbers 
and washers; leaving the functions of the dry purifiers to be 
confined to the work of acting merely as catch-boxes. This, of 
course, will only be possible when some method of collecting the 
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sulphur, such as that proposed by Mr. Claus (and which was on 
practical trial last year at the works of the South Metropolitan 
Gas Company in the Old Kent Road) has found general accepta- 
tion. For the collection of the sulphuretted hydrogen in ammo- 
niacal liquor, in the first place, and the eventual absorption of the 
same in an oxide purifier at the outlet of the sulphate apparatus, 
is only a roundabout way of applying dry purification for the 
removal of the sulphur. It does not offer any advantage over 
the employment of the dry oxide purifier in the first place ; 
while the conducting of the fumes into a furnace is only 
an unscientific way, not merely of wasting the sulphur, but 
of creating a nuisance by sending it forth into the air, 
in the form of a gas possessing a penetrating odour, which 
is sure to lead to complaint, by finding its way to some of the 
noses in the vicinity of the works, to say nothing of the factory 
inspectors who prowl about at frequent intervals. It has been 
claimed that sulphurous acid is a useful antiseptic. The public, 
however, call it a nuisance; and while they reserve the privilege 
of freely producing it in large quantities from the domestic fire, its 
diffusion in the course of technical processes has been condemned 
as prejudicial to health, and made illegal. As regards carbonic 
acid, this does not apply; for it is odourless, and does not possess 
any positive poisonous properties. It can therefore be readily 
disposed of by being allowed to escape into the air. Since no 
industrial application has been found for it, nor is there a likeli- 
hood of its ever possessing any commercial value, and since its 
absorption by lime or other chemical reagents is attended with 
expense, the absorption of it by liquor, and subsequent disposal by 
allowing it to escape into the atmosphere, appears to be the best 
and most economical method of dealing with this impurity. 

I have noticed, at discussions which have taken place at meet- 
ings of gas managers’ associations, and also in the course of private 
conversations, a certain confusion, or want of clearness of compre- 
hension, respecting ‘‘ wet’? and “dry” purification. Some have 
supposed that the chemical reactions of the two processes are 
exactly alike—that whether we expose crude coal gas to the action 
of a solution of soda or ammonia contained in Woulfe’s bottles, or 
any form of suitable scrubber or washer, or to that of lime contained 
in dry purifiers, the reactions would in each case be exactly similar. 
Others appear to consider that the nature of “ wet” purification 
is so widely different from ‘‘ dry” purification as to be entirely 
distinct from it, and that both systems are necessary concomitants 
to the proper and complete purification of coal gas. Some argue 
in favour of a scrubber as against a washer, or vice versd; as if 
“scrubber purification’? and ‘‘ washer purification’? were two 
different and distinct things, and one was capable of effecting 
results which the other failed to obtain. Occasionally I have heard 
considerable faith expressed in the efficacy of certain strengths of 
liquor, and been confronted with questions such as the following: 
“There must be a certain strength of liquor that is best adapted 
for purifying ; that possesses a greater purifying activity than any 
other strength of liquor. What is it?” Under these circum- 
stances, a few plain remarks, free from bewildering chemical 
formule or complex scientific principles, may be acceptable. 

The practical results obtained in the course of dry purification 
are generally well understood. It is known that oxide of iron will 
combine with sulphur only; though, by the way, at the last 
meeting of the Western (U.S.A.) Gas Association, Professor Douglas 
described a natural oxide found in the vicinity of Ann Arbor, 
Michigan; and he claimed, amongst other advantages, that it 
practically entirely removed the carbonic acid.* This valuable 
property he attributed to ‘‘ the well-known property of adhesion ; ”’ 

ut he did not state whether the oxide “ revivified” as regards 
carbonic-acid-absorbing power, in a similar manner to that which 
obtains with the sulphur. It would be a great advantage if we in 
England could find out a method of practically applying the well- 
known property of adhesion to the removal of the carbonic acid 
from our gas. As regards lime, it is known that at first it takes up 
sulphur as well as carbonic acid; but that, by the continued passage 
of gas containing carbonic acid, the sulphur is for the greater 
part displaced. So that after a time the lime is almost entirely 
freed from sulphur, and converted into carbonate of lime. But it 
must not be taken for granted that the chemical reactions are. so 
simple as would seem to be indicated—viz., that one atom of lime 
combines with one atom of sulphur, and that one atom of carbonic 
acid displaces the sulphur and combines with the one atom of lime. 
Such is the case so far as regards the carbonate of lime; but the 
combinations of lime with sulphuretted hydrogen and bisulphide 
of carbon are complex in their nature, and have not yet been fully 
investigated. It is known that the purifying activity, both of 
oxide and lime, is increased by moistening the material with water ; 
and it is now the practice to add as much water as can possibly be 
used without injuring the coherence of the material, and causing 
it to run together, which of course would lead to increase of back 
pressure, and perhaps to a complete stoppage. It is also known 
that the purifying action cannot be fully utilized unless a sufficient 
time is allowed for contact between the gas and the purifying 
material; and therefore the area of the purifying vessels is so pro- 
portioned to the quantity of gas to be passed through them, that 
the speed or velocity of passage shall not be too rapid. 

The most important practical difference between wet and dry 
purification is the action known as carbonating — the displace- 
ment of sulphur from its compounds with alkalies by carbonic acid. 
If it occurs at all, it does not take place in the process of wet puri- 


—_—___. 





* See ante, p. 250. 





fication with anything like the completeness that is noticeable in the 
case of the dry purifier. Some have supposed that, by exposing 
ammoniacal liquor to continued contact with foul gas (gas contain- 
ing excess of carbonic acid), the liquor would be almost completely 
converted into a solution of carbonate of ammonia. That this does 
not obtain in ordinary gas-works is readily shown by the fact that 
strong liquor always contains more sulphuretted hydrogen than 
weak liquor. By continued exposure to foul gas, the liquor takes 
up more ammonia and carbonic acid, and therefore increases in 
strength; but it also takes up more sulphuretted hydrogen. So 
far from losing, by displacement, any portion of that which it 
already contained, it goes on taking up more sulphuretted hydrogen, 
though sometimes only to a small extent. I have before me a 
table including some 50 analyses of ammoniacal liquor collected 
from different sources; and however rich the liquor may be as 
regards carbonic acid, it is not possible to trace any loss of sulphu- 
retted hydrogen. Mr. Charles Hunt, in a paper read by him before 
the British Association of Gas Managers in 1876, gave several 
analyses of ammoniacal liquor of various strengths. A sample of 
strong liquor, of 24-oz.strength, had taken up a large proportion of 
carbonic acid—viz., 4169 grs. per gallon,or 177 grs. per ounce strength. 
If the carbonating action took place, this sample of liquor, being so 
rich has regards carbonic acid, should show a low result as regards 
sulphuretted hydrogen. It should contain less than liquors of lower 
strength ; but it contained 640 ers. of sulphuretted hydrogen per 
gallon. Again, ina paper contributed to the same Association by 
Mr. F. Livesey in 1878, the analyses of several samples of liquor 
are given, including a very strong liquor—viz., 35-oz. strength. 
This liquor was highly charged with carbonic acid, as it contained 
no less than 6614 grs. per gallon, or 189 grs. per ounce strength. 
It must have been exposed to such a quantity of crude gas, in order 
to acquire this strength, that one might conclude the carbonating 
action would have plenty of time to exert its power to the fullest 
possible extent ; and yet we find that this sample of liquor contained 
a considerable quantity (473 grs.) of sulphuretted hydrogen per 
gallon. This quantity, however, is small as compared with the 
strength of the liquor, and works out to 134 grs. per ounce strength ; 
the latter being the lowest result that the writer has yet met with. 
So that, after reaching a certain strength, either the liquor ceases 
to absorb sulphuretted hydrogen, or else the carbonating action 
takes place to a limited extent. A paper on ‘‘ Calcium Hydrosul- 
phides,”’ by Dr. Divers and Mr. Shimidzu, recently communicated 
to the Chemical Society, and an abstract of which appeared in the 
JOURNAL at the time,* includes the results of experiments which 
furnish some instructive information on the subject of the behaviour 
of carbonic acid and sulphuretted hydrogen compounds when in 
solution, as compared with the reactions which we find to occur in 
our dry lime purifiers. It is also well known that the used cream 
of lime from wet lime purifiers was much more offensive, on expo- 
sure to the atmosphere, than used dry lime; from which we may 
deduce that the wet lime contained, and therefore had absorbed, a 
larger proportion of sulphuretted hydrogen and other sulphur com- 
pounds than the dry lime. 

Some results recently observed by the writer in the course of 
experiments made for another purpose may here be recounted 
as further illustrating this point. Foul gas from the outlet of the 
first scrubber was passed, firstly, through two Referees’ ammonia 
tubes charged with acid, to remove the ammonia (and we shall 
presently have reason to notice that they did this efficiently) ; 
secondly, through a series of six Woulfe’s bottles, charged with a 
strong solution of pure soda (soda that had been carefully tested 
for the presence of either carbonic acid or sulphur compounds) ; 
thirdly, through a glass tower packed with fine broken glass, and 
moistened with baryta water; and, lastly, through an experimental 
wet meter for measurement. After making the train of apparatus 
thoroughly sound, so that when the cock on the outlet of the meter 
was shut no gas passed the first Woulfe’s bottle (since the gas 
bubbles through the liquid, any leakage in the series is thus readily 
detected, as, if such exists, bubbles of gas will continue to pass 
through the solutions before the defective place), 5 cubic feet of 
gas were slowly passed through the series. The contents of each 
Woulfe’s bottle were separately subjected to analysis for carbonic 
acid and sulphuretted hydrogen. Although some of the carbonic 
acid passed on to the last bottle, and the baryta water in the tower 
was milky on being washed out (showing that a trace had escaped 
the last bottle), the greater part of the sulphuretted hydrogen was 
retained in the first bottle, and the remainder in the second; the 
third and following bottles being perfectly free from any trace of this 
impurity. There is a difference, however, between the conditions 
which obtained in this experiment and those which are found in 
scrubbers and washers. In the experiment every trace of ammonia 
was first removed before the gas passed through the alkaline 
liquor; but in the scrubbers and washers a angers presumably 
of free ammonia, gradually decreasing, but rarely completely 
removed before the end of the series, is to be found. Also it must 
be remembered that the compounds of ammonia with sulphur and 
carbonic acid are all more or less volatile, while those of soda are 
not volatile. The conditions of the experiment represented those 
which obtain in dry purifiers, so far as the state of the gas was 
concerned; insomuch that the gas was completely freed from 
ammonia, which in all well-managed works is the condition under 
which it reaches the purifiers. The only difference was that a 
solution of soda was used instead of comparatively dry lime. 

(To be continued.) 





* See ante, p. 329. 
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Cechnical Record. 


MIDLAND ASSOCIATION OF GAS MANAGERS. 


The Twenty-second Quarterly Meeting of this Association was 
held at the Grand Hotel, Birmingham, on Thursday last—Mr. 
G. E. Stevenson, the President of the Association, in the chair. 
A full report of the meeting will appear in due course; but, in the 
meantime, the following brief account of the proceedings may be 

iven. 

. The meeting was called for 2.80 p.m.; and at that hour about 
25 members were present. The Honorary Secretary (Mr. W. North, 
of Stourbridge) having read the minutes of the last meeting, held 
at the Windsor Street Gas-Works, Birmingham (on the invitation 
of Mr. Charles Hunt, the Engineer), the names of Mr. C. E. Botley, 
of the Great Western Railway Gas Department, and Mr. E. J. Lloyd, 
Manager of the Dudley Gas-Works, were submitted as gentlemen 
desirous of joining the Association ; and they were elected, on the 
motion of Mr. J. Tindall, of Walsall, seconded by Mr. W. Win- 
stanley, of Newcastle-under-Lyme. 

The appointment of officers for the ensuing year was then pro- 
ceeded with. Mr. Stevenson proposed that Mr. Tindall should be 
elected President; mentioning the fact that Mr. Tindall was the 
first Secretary of the Association, and had, from its inception, 
taken a warm interest in everything connected with it. Mr. Hunt 
seconded the motion, which was agreed to with applause. Mr. 
Tindall suitably acknowledged the honour conferred upon him by 
the election. In consequence of Mr. Tindall’s election as Presi- 
dent, the office of Treasurer became vacant; and on the motion of 
Mr. North, seconded by Mr. R. O. Paterson (Cheltenham), Mr. P. 
Simpson, of Rugby, was elected for the position. The Auditors 
(Mr. C. Taylor, of Derby, and Mr. J. S. Reeves, of Bilston) were 
reappointed ; as was also the Honorary Secretary (Mr. W. North). 
The Members of Committee retiring by rotation were Mr. W. 
Cross and Mr. W. Winstanley; and their places were filled by 
the election of Mr. C. S. Ellery, of Bath, and Mr. G. Winstanley, 
of Coventry. 

The meeting then proceeded to discuss the proposed alterations 
in the rules of The Gas Institute. A letter was read from Mr. 
C. E. Jones, of Chesterfield, regretting his inability to be present 
at the meeting, and making various suggestions for dealing with 
the question in order to carry out his views of the matter. The 
President proposed that the suggested alterations, instead of being 
discussed en bloc, should be taken in four general divisions. First, 
the splitting-up of members into various classes, the proposal being 
to have four distinct classes—members, honorary members, gra- 
duates, and associates; second, the question of appointing Com- 
mittees of Research ; third, the proposal to conduct examinations ; 
and, fourth, as to subscriptions. An interesting discussion on these 
various points was started by Mr. Ellery; and it was resolved to 
agree with the proposal of the Council as to the division of the 
members into various classes. No considerable opposition was shown 
to the constitution of Research Committees; in fact, it was pointed out 
that the suggested new rule would merely permanently authorize the 
Council to conduct special investigations without having to apply for 
a separate authorization on each occasion that a subject for research 
presented itself. To the proposal in regard to examinations more 
opposition was shown. The motion submitted to the meeting on 
this division of the rules was that the Association should assent to 
the proposal of the Council, except in so far as the examinations 
were to be confined to the class of graduates. On the one hand, it 
was pointed out that there was no reason why members should be 
debarred from presenting themselves for examination; and, on the 
other, that such a rule would compel aspiring young men to join 
the Institute before they could gain a certificate of proficiency in 
gas manufacture. An amendment to the proposal, to the effect 
that the new rule (278) should not be assented to, was moved; 
and after further discussion, a division was taken. The voting 
being equal, the President gave his casting vote in favour of the 
amendment; assigning reasons for adopting thiscourse. On the pro- 
posal being brought forward to agree to the subscription being made 
a uniform guinea, Mr. Simpson renewed the objection he has pre- 
viously expressed to such a course ; saying that he spoke on behalf of 
many managers of small works who could ill afford even the com- 
paratively slight increase that was suggested. He also felt that if 
the new rule were adopted it would have the effect of deterring 
many such men from joining the Institute, and compel them to be 
content with being only members of a District Association. Mr. 
Paterson, however, pointed out that members elected since 1881 were 
obliged to pay at least 21s. a year, and he had not heard either 
complaints from them, or that anyone had been debarred from 
joining the Institute because of the increase in the subscription 
made at the last revision of rules. The amendment did not find a 
seconder; and, on the motion being put, it was carried nem. con. 
The general result of the discussion, therefore, was that the Asso- 
ciation approved of the proposal to create a class of graduates, to 
the appointment of Special Committees of Research, and to the 
increase of subscription to a uniform rate of one guinea ; but dis- 
sented from the idea of conducting examinations. 

Before the meeting broke up, Mr. Ellery proposed a cordial vote 
of thanks to Mr. Stevenson for the ability with which he had con- 
ducted the pleasant and useful meetings the Association had held 
during the past year. Mr. Hunt, in seconding the motion, said he 


had listened with pleasure to the interesting address with which 
Mr. Stevenson commenced his year of office; and he had since 





conducted the business of the Association so that they should part 

with him with feelings of regret. Votes of thanks to Mr. Tindall 

and Mr. North were also passed, and the proceedings terminated, 
The members afterwards took tea together. 


MANCHESTER DISTRICT INSTITUTION OF GAS 
ENGINEERS. 

[In the issue of the Journat for the 2nd inst. (p. 420), a brief 
record appeared of the general proceedings at the Quarterly 
Meeting of the Manchester District Institution of Gas Engineers, 
held at Huddersfield on the previous Saturday; the Opening 
Remarks of the President being given in extenso. The following 
full report of the meeting has been revised by the Executive of the 
Institution. ] 

The Fifty-ninth Quarterly Meeting of this Institution was held 
on Saturday, Aug. 30, at Huddersfield. The members assembled 
at the station at 11 a.m.; and proceeded, by invitation of Messrs, 
W. C. Holmes and Co., to visit the Turnbridge Iron-Works. Here 
the several processes in the manufacture of the larger gas appa- 
ratus were witnessed with great interest. One of the objects which 
attracted much attention was a Midgeley and Nunwick’s tar and 
ammoniacal liquor apparatus, which was in course of construction. 
The inventors claim for this appliance that it forms a complete 
condenser, scrubber, and washer. It consists of two horizontal 
cylinders ; one forming an inner, and the other an outer shell. In 
the inner shell are a number of iron plates, dividing the cylinder 
into compartments. To each of the plates is attached a circular 
brush; and around this are perforations. Half the plates are 
fixed, and the other half revolve. The gas enters at the centre of 
the plate, and has to pass through the brushes to get to the per- 
forated holes on the outer edge of the plate; thence through the 
next series of brushes to the middle of the next plate; and so, 
through the whole series, to the outlet. In the apparatus shown 
there were 32 brushes, 16 of which revolve, and 16 are fixed ; and 
this was stated to be capable of scrubbing, washing, and condensing 
10,000 cubic feet of gas per hour. The inventors introduce steam 
instead of water to the inner cylinder; while a stream of cold 
water flows through the space between the two cylinders, and thus 
forms the condenser. The outer cylinder may be dispensed with 
where sufficient condensing power exists. The steam introduced 
is quickly converted into water, which is kept at such a level as 
to cover about one-third of each of the brushes. 

After the tour of the works had been made, the visitors were 
entertained by Messrs. Holmes to luncheon. Before leaving, the 
President (Mr. R. Hunter, of Stalybridge) proposed ‘‘ The Health 
of Messrs. Holmes.”” He said the members had much enjoyed the 
visit; and they had gained valuable information at the works, 
They were greatly indebted to Messrs. Holmes for their kindness 
in inviting them there, and for extending their hospitality to them. 
The toast was heartily drunk ; and Mr. W. C. Holmes, in respond- 
ing, said he and his brother had been very pleased to entertain the 
members of the Institution. Their works were not yet properly 
developed ; but they hoped that in a short time they would be ina 
position to turn out work as well as most people. When this time 
arrived he trusted they would have another opportunity of inviting 
the members of the Institution. Mr. Percy Holmes also briefly 
replied. Subsequently Mr. W. C. Holmes proposed ‘‘ Success to the 
Manchester District Institution of Gas Engineers.” He spoke of 
the benefit which this and kindred associations had been to gas 
managers; and said that since such institutions were founded there 
had been greater efficiency displayed by, and more pleasant inter- 
course between those engaged in the gas industry than hitherto. 
The President, responding to the toast, said he had some recollec- 
tion of the old times referred to. Gas managers had not the same 
means of gaining information 20 or 25 years ago as they had now. 
It was difficult in those days to get an insight into what others 
were doing. What could be learnt then had to be learnt at the 
works with which each man was individually connected ; and the 
establishment of these associations had, he was sure, been for the 
benefit of the gas profession in general. Nothing had been lost, 
but very much gained by communicating information ; and he was 
glad to know that the old ideas on questions of this kind were fast 
dying out. 

The members then proceeded, in waggonettes, to the works of the 
Colne Vale Gas and Drysaltery Company, at Longwood. ‘The 
various processes in operation at these works—particularly those 
of heating the retorts by surplus coal gas, and utilizing the waste 
heat for raising steam—were watched with great interest. Mr. 
R. Midgeley, the Manager, acted as conductor. The engine-room 
was first visited. The engine (which is of 300 indicated horse 
power, on the compound tandem principle) supplies the motive 
power for a woollen mill that adjoins the Company’s works. The 
engine also drives machinery for cutting up logwood, and rasping 
into fine dust the more expensive camwood used very extensively 
throughout the district for dyeing woollen yarns and piece goods. 
These machines make 150 revolutions per minute. The cutter 1s 
armed with four knives, which in a few moments cut into small 
portions tough and knotted pieces of logwood ; harder and tougher 
logs of camwood being in the other machine as readily and quickly 
rasped into a fine dust. About 90-horse power is needed to drive 
these machines. Leaving this portion of the works, the members 
were conducted to the retort-house. i : 

It may be well to explain that the works were established with 
the primary object of supplying gas to mills in the neighbourhood 
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owned by shareholders in the Company. In the summer, the con- 
sumption of gas is, of course, low; but the six benches in the 
yetort-house are nevertheless kept constantly at work. The sur- 
plus gas is utilized for heating the retorts, and the waste heat 
from the retorts for raising steam; and the amount realized by 
the sale of the coke, tar, and ammoniacal liquor enables the Com- 
pany to carry on the business at a profit. The coal used is a very 
fine pea coal, costing 5s. 9d. per ton delivered at the railway 
station. The charges are 2} cwt.; and the time for carbonization 
is six hours. The coke produced is of excellent quality—large 
in size, and bright in appearance—and sells at 6s. 8d. per ton. 
The gas to heat the furnaces is supplied on a very simple plan. 
The mouth of a 12-inch main is brought level with the floor, about 
18 inches or 2 feet from the furnace door. When gas is to be 
used, a pipe of the same diameter—of sufficient length, and bent 
at such an angle as to reach from the end of the main to 
the furnace mouth—is fitted on. The fitting of this is a very 
simple operation. The one end of it is dropped into a recessed 
flange, with a little lime to make a joint, at the mouth of the 
main. The other end of the angle pipe is then placed at the mouth 
of the furnace, the door of which is thrown open; a short nozzle 
carrying the gas forward to prevent the heat destroying the furnace 
frame. The gas is supplied through a 1}-inch pipe at 2} inches 
pressure; and it passes into the 12-inch main, into which there is 
also conducted an upright air-pipe 6 inches in diameter. The end 
of this pipe is covered; the cover being pierced with holes, the 
number and size of which are regulated by experience. About 60 
per cent. of air is used with the gas; the principle of heating the 
furnace being, as will be understood, that of a Bunsen burner on a 
large scale. A bed of retorts which was drawn in the presence of 
the visitors had been two years in operation without missing a 
single charge, and was then in excellent condition. Mr. Midgeley 
explained that he did not work at high heats, because they did not 
produce so large a yield of tar and liquor as a more moderate 
temperature ; and in his case the tar and liquor were more impor- 
tant than the gas. The same results in heating the furnaces were 
produced from 1 ewt. of coke at 4d., as from 1000 cubic feet of gas. 
It takes something like 1000 cubic feet of gas per hour to heat the 
furnaces; and a bed produces about this quantity of gas—or 
sufficient to heat itself. The stokers work piecework ; carbonizing 
the a at 1s. 8d. per ton, and getting through about 1500 tonsa 
week. 

It was stated by Mr. Midgeley, in reply to questions, that the 
lowest quantity of gas they could work with was 900 cubic feet per 
hour, which would heat seven retorts each with 2} ewt. charges. 
At the time of the visit three beds were being heated by coke, and 
the remaining three by gas. The coal, though small, is free from 
dust, and of a quality equal to the larger fuel, about 500 tons of 
which is kept in stock as a reserve in the event of the supply of pea 
coal being temporarily interrupted. Mr. Midgeley said his experi- 
ence was that the small coal yielded gas of which the illuminating 
power is about 2 candles higher than that from large coal. About 
47 million cubic feet of gas are produced annually; and of this 
quantity 16 millions are supplied for illuminating purposes—viz., 
9 millions in the December half year, and 7 millions in the June 
half year. 

As to the utilization of the waste heat, the principle adopted is 
again very simple. A multitubular boiler is fixed at the end of the 
retort-stack ; and the heat passes to this before going up the 
chimney. About 230-horse power is required to run the mill; and 
the waste heat raises steam equal to about 60-horse power. The 
difference is obtained by a boiler which has been specially con- 
structed to burn the small coke, or breeze; the heat raised in this 
being of a very satisfactory character. 

With reference to the financial results, the coal (as already 
stated) costs 5s. 9d. per ton, or 6s. 3d. delivered ; the coke is sold at 
6s. 8d. per ton; and the tar and liquor together at 25s. per ton. 
The latter averages about one-third tar and two-thirds ammoniacal 
liquor; the proviso by the purchaser being that the liquor shall be 
of strength equal to 5° Twaddel. In the half year ending Dec. 31 
last, 2058 tons 10 ewt. of coal were carbonized ; the cost being 
£556 Os. 8d. The stokers’ wages for carbonizing amounted to 
£185 2s. 7d.; in addition to which £51 9s. 3d. was paid for 
carting the coal from the station, and £17 Os. 6d. for shoot-hire 
and waggon-emptying at the station. For purifying, 108 tons 
12 ewt. of lime were used, at a cost of £62 3s.; the cartage of the 
lime being £5 8s. 8d.; and £27 16s. 9d. being paid for wages for 
purifying. In addition to this, £34 6s. (or 4d. per ton on the coals 
carbonized) was set down for wear and tear of shovels, barrows, 
tools, &c. These items made a total of £939 7s. 5d. The receipts 
were: For coke sold, 526 tons 16 ewt. 1 qr., £176 7s. 7d.; coke 
used to run the woollen and logwood mills (estimated), £100; tar 
and water sold, 386 tons 1 ewt. 2 qrs., £552 11s. 4d.; and for old 
lime sold, 161 tons 18 ewt. 2 qrs., £20 10s. 1d. These together 
made a total of £849 9s.; or only £89 18s. 5d. less than the 
expenditure ; the gas supplied for illuminating purposes not figuring 
in the balance-sheet. In the six months ending June 30, 1884, 
2405 tons 8 ewt. of coal were carbonized ; the cost being set down 
at £693 12s. 2d. Stokers’ wages were £222 16s. 2d.; carting cost 
£60 2s. 6d.; shoot-hire and waggon-emptying amounted to £15 4s. ; 
lime, 94 tons 14 ewt. being used in all, cost £47 7s.; cartage 
of lime, £4 14s. 9d.; wages paid for purifying amounted to the sum 
of £33 11s. 9d.; and £40 1s. 8d. was set down for wear and tear of 
shovels, barrows, drawing-irons, &c. The total on the expenditure 
side was thus £1117 10s. Then the receipts were: For 1155 tons 
14 ewt. 3 qrs. of coke, £384 5s. 5d.; the coke used to run the mills 





was, as before, estimated at £100; the tar and water (of which 
421 tons 8 cwt. 2 qrs. were sold) realized £609 5s.; and the old 
lime, 137 tons 12 ewt., £17 14s. The total on the credit side of the 
balance-sheet was thus £1111 4s. 5d., or £6 5s. 7d. less than the 
expenditure. During the latter six months, 20} million cubic feet 
of gas were produced ; and the quantity required for illuminating 
purposes was 7 million cubic feet. 


Summary for the Six Months ending Dec. 31, 1883. 











R. 
Coals carbonized (2058 tons 10 cwt.). . . . . . £556 0 8 
Stokers’ wages forcarbonizing ...... . 18527 
Carting coalsfrom station. . . . ... +. -« 61 9 3 
Shoot-hire and waggon-emptying at station . . . 17 0 6 
Lime for purifying (108 tons 12cwt.) . ... . 62 3 0 
Cartage oflimefromstation . ....... 5 8 8 
Wages in connection with purifying. . . .. . 2716 9 
Wear and tear of shovels, barrows, drawing-irons, } 34 6 0 
&c., at 4d. per ton of coal carbonized . ae 
£939 7 5 
Coke sold (626 tons 16cwt.lqr.) . . .. . =. . £1% 7 7 
Coke used for woollen and logwood mills (estimated). 100 0 0 
Tar and liquor, as per sales ledger (386 tons lewt.2qrs.) 55211 4 
Old lime sold (161 tons 18 cwt.2qrs.) . . .. . 2010 1 
£849 9 O 
Balance . ..... - 89 18 5 
£939 7 5 
Summary for the Six Months ending June 30, 1884. 
R. 
Coals carbonized (2405 tons 8 cwt.) £693 12 2 
Stokers’ wages for carbonizing. ° 222 16 2 
Carting coalsfrom station. . . . . . . +s «+ 60 2 6 
Shoot-hire and waggon-emptying at station . . . 15 4 0 
Lime for peas (94 tons l4cwt.). . . . s . 47 7 0 
Cartage of lime from station . . .... +. « 414 9 
Wages in connection with purifying. . . . . . 33 11 9 
Wear and tear of shovels, barrows, ere | 40 18 
&c., at 4d. per ton of coal carbonized . . * 
£1117 10 0 
Cr. 
Coke sold (1155 tons l4ewt.3qrs.) . . . . . . £884 5 5 
Coke used for woollen and logwood mills (estimated). 100 0 0 
Tar and liquor, as per sales ledger (421 tons 8cwt.2qrs.) 609 5 O 
Old lime sold (137 tons 12cwt.) . . ee « 17 14 0 


£1lll 4 5 
Balance. . ..... 6 5 7 





£1117 10 O 





Quantity of gas made by the above, 20,500,000 cubic feet. 
Quantity required to supply the six months, 7,000,000 cubic feet. 
Note.—The question is, which is the cheapest way to put the 7 millions 
into the gasholder. As I consider, the retort-beds are quite equal in con- 
dition at the end of the two years’ working as they are when they are let 
down to follow the season; and, as you are aware, the other items (such as 
rates, taxes, rent, insurance, interest, &c.) are the same.—R. M. 


In anote to Mr. W. W. Hutchinson, the Honorary Secretary of the 
Institution, Mr. Midgeley points out that only one item in the balance- 
sheet is estimated. This is the coke to run the mills, which is 
used from the bulk, and would have to be doubled if the surplus 
heat from the retorts (which is an average of 10 indicated horse 
power per bed) were not utilized. The mills had run from 6.30 
a.m. to 10 p.m. for the last six months, with the exception of one 
month, when they ran day and night. They had anaverage of 220 to 
230 indicated horse power, which, at 2} lbs. of coal per horse power, 
would have cost a considerable sum ; so that the £100 for coke was 
not an over-estimate. As to the other advantages, it kept the 
stokers together all the year round; and, by offering them regular 
employment, induced a better class of men to seek work. The gas 
heating was also very useful in changeable weather. It answered 
the place of a gasholder, as the furnaces could in five minutes be 
fitted for coke firing, and the supply go forward for lighting pur- 
poses. A few beds worked on this principle along with others on 
the ordinary system would enable any manager to use a cheaper 
coal throughout ; and would pay good interest where there was a 
demand for coke. These beds would be ready to fall back upon 
in cases of emergency. They could also, by this system, let the 
stokers work by tonnage, which very considerably reduced wages 
for carbonizing, as compared with the ordinary working. In the 
neighbourhood of the Colne Vale works there are three or four 
boilers raising steam with coke, quite as cheaply as with coal; the 
price of the coke being 6s. 8d. per ton inthe yard. Coke would, 
Mr. Midgeley believed, come more into use for steam-raising if there 
were a supply all the year round, as the same value in coke would 
do quite as well as coal in an ordinary boiler, and considerably 
better in a boiler constructed for the purpose, besides being a 
sure preventive of the “‘ smoke nuisance.” 

The visit to the works was greatly enjoyed; and much of the 
information given above was supplied by Mr. Midgeley in answer 
to questions put by the members of the Institution on the spot. 


At the termination of the visit, the members returned to Hud- 
dersfield, and proceeded to the Imperial Hotel, New Street. The 
Quarterly Meeting was then held—the Presipent (Mr. R. Hunter) 
occupying the chair. 

The minutes of the last quarterly meeting, held at Knutsford in 








582 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Sept. 80, 1884. 








May, were read by the Honorary Secretary (Mr. W. W. Hutchin- 
son, of Barnsley), and confirmed. 


Mr. James M. Veevers, the Manager of the Denton Gas- Works, 
was elected a member of the Institution, on the motion of Mr. 
Harrison VEEVERS (Dukinfield), seconded by the PresIDENT. 

PRESIDENT’S ADDRESS. 

Mr. Hunrer then read a short address, which has already 
appeared (see p. 420). 

Paper Reap. 

Mr. Harrison VEEVERS next read his paper, ‘‘ On the Collection 
of Gas Accounts,” given in the JournaL for the 9th inst. (p. 461). 

The PreEsIDENT said it would be for the meeting to decide 
whether the paper just read should be discussed at once, or at the 
next meeting in November. 

Mr. W. Woopwarp (Nottingham) moved that the discussion be 
deferred until the next meeting. 

Mr. D. CuarkeE (Ashton-under-Lyne) seconded the motion. He 
said he thought the subject dealt with in the paper required some 
little consideration ; and he knew the writer was anxious the whole 
question should be thoroughly gone into. If the discussion were 
postponed, the members would be in a position to compare the 
figures given in the paper with those relating to their own works ; 
and perhaps introduce some matters of interest to the general body 
of members. 

The motion was carried. 

Proposed EsTaBLISHMENT OF A REFERENCE LIBRARY. 

Mr. H. VEEVERs, in pursuance of notice given, moved—* That 
it is desirable that a Reference Library should be formed in con- 
nection with this Institution.” He remarked that he happened to 
suggest at one of the meetings of the Committee that, as they held 
so many of their meetings in Manchester, a Reference Library for 
the use of the members might with advantage be established there. 
This suggestion resulted in his giving notice of the present pro- 
position, which was made, he might say, before he promised to 
read a paper at the meeting. He had several times found, when 
he wanted to look for references, if he had not the books himself, 
it was difficult to obtain access to them. In fact, in one or two 
cases he had had to wait until he went to London on other business 
to see some of the old books belonging to The Gas Institute. It 
struck him that the present was a good time, when the Institution 
was pretty well established, to form a library of books of reference ; 
including, if possible, a complete series of the JouRNAL oF Gas 
Licutine, the proceedings of their own and other Institutions, 
and such other books as might be desirable. Members could then 
refer to them in the preparation of papers, and not have to rely, it 
might be, on old authorities. He had himself several books on 
gas and engineering matters, which he should be very glad to 
present as a nucleus for such a library. The only question was 
where the bookcase should be, in whose charge, and how the books 
could be kept without throwing any unnecessary charge on the 
Institution. He would suggest that a Committee should be formed 
and empowered to carry the suggestion into practical effect. It 
was really most desirable that they should get the whole of the 
books referring to the history of gas manufacture—books which 
were becoming more valuable every year. In such a library they 
ought also to have the whole of the specifications of patents taken 
out in reference to gas matters. 

Mr. W. R. Cuesrer (Manchester) remarked that specifications 
of patents could at any time be seen at the Manchester Free 
Reference Library. 

Mr. VeEveERS said his idea was that the Institution should 
procure only those relating to gas manufacture, so that they might 
at all times be easily accessible for reference. 

Mr. CueEsTER said that at the last meeting something was said 
with reference to the distribution of the surplus funds of the Insti- 
tution. A suggestion was then made that they should be handed 
over to The Gas Institute. This idea, however, seemed to have 
dropped through ; and Mr. Veevers now came forward with his 
suggestion as to a Reference Library. There seemed to him a 
good many difficulties in connection with the subject; but perhaps 
a Committee would, if appointed, see their way to carry it out in 
some manner which would be beneficial to the Institution. Of 
course the library would be a great convenience to those residing 
in Manchester and the immediate district ; but, unless it were also 
made a sort of lending library, he could not see how it could be of 
service to members a long distance away. If the President, or 
some other member, could give them an idea of the extent of the 
funds that would be at the disposal of the Committee for the pur- 
poses of establishing a Reference Library, they could form a notion 
as to how extensive and how useful they could make it. 

The PrestpENT explained that the idea was not that books 
should be purchased with the funds of the Institution. Mr. 
Veevers had generously offered to give such books as he possessed ; 
and perhaps other gentlemen who had surplus copies of ‘‘ Proceed- 
ings,” and other books, would also contribute them. Therefore the 
small number of books they would require to purchase would not 
cost very much at the commencement. As to the amount of funds 
in hand, he had no information. They had this year spent more 
than usual in different ways; and the surplus would consequently 
not be so large as it was last year. 

Mr. D. Cuarke (Ashton-under-Lyne) said he was rather favour- 
ably impressed with the proposal of Mr. Veevers ; but, as Mr. Chester 
had already remarked, there were many difliculties in the way. 
He would suggest that the matter should be referred back to the 
Committee, and be brought forward in a more tangible form. 


The Committee should show them where the library could be 
established, the means they would have of approaching it, and a 
number of other things. If the difficulties which were now in the 
way could be removed, he believed the majority of the members 
would support the idea. If they had a library in Manchester, it 
might not be very convenieut to those living some distance away, 
Still they were all pretty constant visitors to the city, and the 
place where the library was established would be one where they 
could drop in and see what there was to be seen; and no doubt 
benefit would be derived therefrom. Nevertheless, before they 
went so far as to say a library should be formed, or discussed the 
means to be adopted in reference to it, the better plan would be to 
let the members know where it could be located, where the books 
could be properly cared for, and what means they would have of 
getting at them. He did not see that there was any place. He 
did not know whether the Committee had any ideas on the sub- 
ject ; but he remembered that several years ago they had a some- 
what similar project under consideration, and at that time they 
thought of taking a room where they could meet and have books 
and plans, and such things. They found that this would be too 
expensive for their small number, and they were obliged to give 
up the idea; and he was afraid something of the sort would occur 
in the present instance. 

Mr. VEEVERS explained that the Committee had nothing at all 
to do with this suggestion; it was simply his own idea. The 
Manchester Literary Society, who always met at a hotel, had a 
large library of books; and though they had moved from one 
hotel to another, and from that to a third and a fourth, they had 
no trouble in having their books taken to the place to which they 
removed. There would be no difficulty in having a small book- 
case at the hotel where they usually met. His proposition was not 
that there should be a library; it was simply an expression of 
opinion that it was desirable to have one. If the members thought 
it was not desirable, the matter would drop. If they considered it 
to be desirable, the Committee would perhaps take up the matter, 
and report to the next or some future meeting as to how the plan 
could be best carried out. 

Mr. W. Carr (Halifax) was not prepared to second the motion, 
but wished to make a few remarks upon the question before the 
meeting. He said he thought the members would be all agreed 
as to the desirability of having a Reference Library ; but if the thing 
was not feasible, it was of no use their saying it was desirable. 
The point was not so much the desirability as the feasibility; and 
he was afraid it was not feasible. There were many things con- 
nected with a library which would make it very difficult for them 
to have one that would be of any use. There were very few books 
on gas engineering really worth consulting. There were a good 
many of an elementary kind—elementary treatises, and that kind 
of thing; but he presumed that when a gentleman had attained 
the position of member of their Institution, he had passed beyond 
the elementary stage. As to the specifications of patents, which 
was no doubt a very strong point, they would find that the Patent 
Office published abridged specifications in a classified form, so that 
all patents relating to gas manufacture would be contained in one 
little volume. After referring to this, they might seek out, in any 
large town, the particular patent they required, and find it in the 
course of half an hour. In Manchester there were large reference 
libraries which might be consulted at a very small cost; or, as he 
was just informed, at no cost at all. It was of no use their pro- 
viding what was already provided, simply in order to sink some of 
the funds of the Institution. There was no doubt that if the 
members could have a good library, well kept and well arranged, 
it would at times be an advantage; but he felt very much with 
Mr. Clarke, that if there were really any prospect of this kind of 
thing, it would be far better for the Committee to consider it, and 
come forward with a well-digested proposal. ’ 

Mr. VEEVERS again pointed out that the question was: Is it 
desirable ? He specially said that he did not intend to use any of 
the funds of the Institution ; the ‘‘ ways and means” of carrying 
out the idea he would suggest to the Committee afterwards. 

Mr. T. Newpiccine (Manchester) was very much in favour of 
the establishment of a library, provided it were feasible, as Mr. 
Carr put it; but he agreed with most of the members who had 
spoken that the difficulties were almost insuperable. The value of 
a Reference Library consisted, he said, in its accessibility. Unless 
they had it.at their very elbow, it was of comparatively little value. 
What library could they form which would be useful to the whole 
of the members? He had been thinking the matter over, trying to 
coincide, if possible, with Mr. Veevers’s views, because he thought 
the establishment of a library would show that they had a living 
spirit in them, and were advancing. But, so far as he could see, 
they could not form any library which would be useful to all the 
members. It would only be useful to a very few of those around 
Manchester; and he should not like it to be thought that the 
Manchester members wished to have a library for the sake of 
monopolizing it. It appeared to him that if they wanted a library 
at all, it would require to have more of an antiquarian value than a 
reference library. It might be desirable to form a library of this 
kind, in which they could gather together the treasures of the past 
in reference to gas lighting. The question then would be where 
they should keep the books. It would not very well do to have 
them in a hotel. If they did, they could only see them just at 
meeting times. If they had a library, it would have to be in 
charge of the Secretary or of an Honorary Librarian. They might 
make a circulating library, and send the books round by rail; but 
| he questioned whether this would be found very useful. So that, 
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except as an antiquarian library (which would consist of all the 
interesting books published from time to time), he did not see how 
they could possibly have a library which would be useful to them. 

Mr. CLARKE moved that the question be referred to the Com- 
mittee. 

Mr. I. Carr (Widnes) seconded the motion. 

Mr. VEEVERs said this proposition was very much the same as 
bis own, which did not bind the meeting to anything. The Com- 
mittee might regard it in the same light as Mr. Carr and Mr. 
Newbigging—they might consider it as not being feasible; and 
then the proposal would fall to the ground. It might, however, be 
possible to arrange that certain shelves in the Manchester Reference 
Library should be appropriated to their special use. At all events, 
the matter could be considered. 

The motion was put and carried; and the members shortly 
afterwards adjourned for dinner. 


After the cloth had been removed, 

The PRESIDENT proposed the loyal toasts; and these having been 
duly honoured, " 

Mr. C. Eastwoop (Batley) gave ‘“‘ The Health of the Visitors.” 
After alluding to the visit which the members had paid to the 
Turnbridge Iron- Works, and expressing the hope that this concern 
might attain to the most eminent position in the manufacture of 
gas apparatus, he proceeded to refer to the Colne Vale works, 
where, he said, they had seen a most startling mode of doing 
business. Gas managers, as a rule, were content if they could get 
along and make small profits; but at the Colne Vale works they 
aimed at making very large profits indeed. Most of them would 
feel happy if they were able to realize a clear profit of 3d. per 
ton ofcoal. Here they found a Company carbonizing coal for the 
residual products, and realizing something like 1s. 9d. per ton of 
coal when everything was paid. From a ton of coal they were 
able to obtain 4s. 8d. for coke, and 5s. 4d. for tar and liquor; or 
10s. for the residuals. The coal cost 6s. 3d., stoking 1s. 8d., and 
wear and tear 4d. per ton; so that 8s. 3d. per ton was the net cost 
of the coal, labour, and repairs. He had seen the place; but, 
really, he felt a little doubtful as to the results. He should like to 
try the thing himself; for it seemed almost impossible that it 
should be a fact, though Mr. Midgeley, who had given his visitors a 
great deal of information, assured them it was. Nothing was cal- 
culated for interest upon capital. Mr. Midgeley simply dealt with 
this question—that, working the retorts to the fullest extent in 
summer, he was able to work them throughout the year at this 
profit. He (Mr. Eastwood) begged to couple with the toast 
the names of the Messrs. Holmes and Mr. Midgeley ; and while 
they wished the former all prosperity, they would be glad to hear 
that the latter was obtaining still higher and better results. 

Mr. W. Homes expressed the pleasure he had felt in entertain- 
ing the members of the Institution. With reference to the Colne 
Vale works, he said he knew that 5s. 4d. per ton of coal was 
realized for the tar and liquor together, and that 4d. per ewt. 
was received for coke. Taking these figures into account, and the 
cost of the coal and the carbonizing of it, he believed there was a 
good profit to be made by the adoption of the system in neigh- 
bourhoods where there was a ready sale for coke, and where coal 
could be procured at a reasonable rate. He had been asked how 
the illuminating power of the gas was kept up with this coal at 
5s. 3d. per ton. It was done by using cannel slack, the fine coke 
from which was used for generating steam to drive the mill. His 
opinion was that a great deal more might be done in this way than 
was now effected ; and that much of the plant which was lying 
idle, particularly in the coal districts, might be utilized. 

Mr. Mincetey said there were, no doubt, some trifling difficulties 
connected with the carbonizing of coal during the summer months; 
but these had to be overcome. They must find customers, at good 
prices, for the coke; and this could only be done by tackling 
people who got into difficulties over the smoke nuisance. He had 
made this a special point. He had gone to works where they had 
had trouble as to the smoke nuisance, and had run them for three 
or six months with coke, taking the previous coal bill for the 
amount. At one place he was getting 7s. 1d., at another 7s. 2d., 
and at another 7s. 3d. per ton for coke on this system. He had 
proved to people in the neighbourhood that they could raise steam 
as cheaply with coke as with coal, and need not be any nuisance 
to their neighbours. It was the ready sale of coke which was the 
secret of the whole business. If coke had to be stacked and stored 
and knocked about, it would not pay for working it. His idea was 
that if gas managers would study this matter a little, they could 
assist the public and the local authorities in doing away with the 
smoke nuisance, and thus be of great service to the country. Gas 
managers were, no doubt, the proper people to deal with the smoke 
nuisance; for if they could get the smoke into the tar-well and 
obtain 5s. a ton for it, they would have found the best way of dealing 
with it. He should be glad to conduct over the works any gentle- 
man sent by the Honorary Secretary of the Institution, and also 
to let him see the books, and the results of his working for three or 
four half years. 

The health of the President having been proposed and duly 
honoured, the company soon after separated. 


MR. PREECE ON DOMESTIC ELECTRIC LIGHTING. 

Among the papers read in Section G (Mechanics) at the recent 
meeting of the British Association in Montreal, was one by Mr. 
hoe a Preece, F.R.S., dealing with the subject of domestic electric 
ighting. 

The author commenced by expressing his surprise that he had 








seen only one example of domestic electric lighting in Canada. 
Sir W. Thomson had been the first in England to fit up his house 
with electric lights; and others, fired by his example, had followed 
suit, himself (Mr. Preece) being one of these. His object had been 
to find out what trouble and difficulty would be entailed; as, though 
there were estimates to be had in plenty, which were themselves 
no doubt honest, these did not represent the whole aspect of the 
question. He had built in his garden an engine-house; and had 
placed in it a 2-horse power gas-engine and dynamo. The current 
from the latter was 36 ampéres, with an electro-motive force of 
42 volts, and therefore 1512 watts, or about 2-horse power as the 
result, which showed a very high efficiency. This current goes into 
secondary batteries; and the gardener, when he comes on duty, 
merely starts the gas-engine and charges the cells. But Mr. Preece 
now proposes to have a sufficiently large battery to enable the 
charging to be done only once a week. 

Mr. Preece described the fitting-up of his own house, which he 
remarked, is really gas-lighted ; but the gas is burnt in the garden, 
where he extracts that which he wants—light—and discharges 
harmlessly into the air what he does not want—“ poison.”” He has 
constant night and day service ; and can illuminate the house, at 
any moment, in an instant. Even his daughter’s doll’s-house has 
its four rooms lighted by little fairy lamps. He carries the light 
throughout his garden; and can thus visit his greenhouses at any 
hour of the night. 

Mr. Preece regards electric lighting still as a luxury; and esti- 
mates the cost of fitting up a house like his at £7 10s. per lamp. He 
does not expect to consume more gas than hitherto; while he has 
“filtered light and purified air.” The advantages to all using 
electric light are said to be the steadiness and comfort of the light; 
the durability of the decorations ; the absence of heat and destruc- 
tive gases; pure air; and longer life. He considered that, although 
the actual cost was perhaps, when working, twice as much as gas, 
yet the fact that from the great convenience of its use it was only 
employed from one-half to one-third of the time, and caused no 
trouble, it was greatly to be preferred. He spoke of the great 
hindrance to the progress of electric lighting by “the most un- 
fortunate Act of legislation which had been enacted for some time ; "’ 
but in spite of this the application was steadily going ahead, and he 
mentioned some of the localities in which this was taking place. 


In the course of the subsequent discussion, Sir W. Thomson 
spoke very strongly, from experience, of the benefits of domestic 
electric lighting; and of the application for the purpose of the 
water power so plentiful in Canada, and particularly of the Lachine 
Rapids, which were so close to the town of Montreal. He also 
emphatically endorsed what Mr. Preece had said with reference to 
the injurious effect of recent legislation with regard to electric 
lighting. Professor G. Forbes and Mr. W. Lant Carpenter both 
continued the discussion. The latter stated that a friend of his had 
lighted his house with 90 incandescent lamps at a cost of £360, 
which was at considerably less cost than Mr. Preece had expended ; 
the reason being that water power from the Teviot Valley had 
been employed. Sir Frederick Bramwell said that in Mr. Preece’s 
house 28 cubic feet of gas per hour had produced a light of 128- 
candle power ; whereas if the gas had heen actually burnt to produce 
light, only 84-candle power would have resulted. 


SIEMENS’S RADIATION FURNACE. 

At the Meeting of the Iron and Steel Institute at Chester last 
week, the following paper, on ‘‘A New Method of Heating the 
Regenerative Gas-Furnace,”’ prepared by Mr. F’. Siemens, was, in 
his unavoidable absence, read by the Secretary (Mr. J. 8S. Jeans). 
It describes the furnace recently designed by Mr. Siemens for the 
more perfect utilization of the heat of radiation, to which reference 
was made in the “ Notes” column, as also in the “ Register of 
Patents,’’ in the Journat for the 12th ult. (pp. 286, 290) :-— 

In every description of furnace which has hitherto been designed, 
either for heating or melting, it has always been considered that 
the first condition of successful working was to make the space to 
be heated as small as circumstances would allow, so that the flame 
might be brought into as intimate contact as possible with the 
inside lining of the furnace, and more especially with the material 
under treatment. This method of constructing and working fur- 
naces, which was a necessary condition of success, in all cases in 
which it was proposed to obtain a high temperature with the use 
of solid fuel, was also adopted in regenerative gas-furnaces, which 
until quite recently were heated on the same principle. The 
author, however, has for some time doubted the correctness of this 
view; and from experience gained in the practical working of this 
class of furnace, after long and careful trials, has satisfied himself 
that they should be arranged so that the flame should only radiate 
heat upon the material to be heated or melted, and not come into 
actual contact with it, as has hitherto been the case. Further 
practice on the same lines has led to the development of the mode 
of heating to which he wishes to draw attention on the present 
occasion. 

In the furnace as now constructed for various purposes, the gas 
and air ports, instead of being so arranged that the flame shall 
impinge upon the materials placed on the bed of the furnace, as 
hitherto, open at ‘some distance below the roof of the melting 
chamber, and at some distance also from its side walls, so that the 
gas and air, after ignition, have unobstructed space for entering 
into combustion, and for the free development of the flame, which 
is kept as much as possible from contact with the roof, walls, or 
materials on the furnace bed ; and when these are crucibles, ingots, 
blooms, or packets of iron, they should be placed sufficiently far apart 
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to allow the radiant heat to have free access all around them. Where 
there are working doors, the flame should pass above their level. 
In this way the men will not be inconvenienced while watching 
operations inside the furnace. But, as already mentioned, the 
main object to be secured is to avoid contact of the flame with the 
materials under treatment, or with the walls of the furnace. The 
air inlet may be arranged above the gas inlet; thus forming two 
parallel horizontal ports for the delivery of the gas and air in 
broad streams into the furnace chamber, the inflowing air over- 
lapping the gas at each side. Or the gas and air may be brought 
into the furnace chamber in several streams side by side; the air 
ports, which are more numerous than the gas ports, being also 
placed at a higher level than the latter. 

In applying this method of heating to a crucible steel-melting 
furnace, as the length of travel of the flame is comparatively 
short, the gas is brought into the chamber by two ports, having 
an air port between them, and additional air ports on either side ; 
the ignition commencing as soon as the air and gas, which are 
delivered in thin streams, reach the height at which the flame is to 
travel across the furnace from end to end. This arrangement is 
one which could be applied in other cases, where, on account of the 
shortness of the melting chamber, the air and gas have to be well 
mixed on ignition to secure complete combustion before their exit 
at the other end of the furnace. In cases in which there is a great 
length of travel for the flame, the ignition is retarded by means of 
a horizontal wall, or tongue, so that it shall only take place at the 
entrance of the gas and air into the furnace chamber, and the com- 
bustion may be expended throughout the furnace; the flame in this 
case taking a semicircular or horseshoe course. 

The furnace as now built appears at first sight to be unneces- 
sarily high and wide, but this new method of heating high- 
temperature furnaces by radiation requires a large space for the 
development of the flame, and for securing the advantages which 
may be obtained by its use. In order to realize the circumstances 
under which these benefits are obtained, it must be borne in mind 
that in the regenerative gas-furnace the amount of fuel used does 
not depend so much upon the intensity as upon the quantity of heat 
required; whereas in the old furnaces, in which direct combustion 
of solid fuel takes place, intensity can only be obtained by means 
of a strong chimney draught or a blast, and the consumption of 
very large quantities of the best fuel. Even with their use the 
highest temperatures required in the arts are difficult to get, and 
still more so to maintain; the difficulty and expense increasing 
with the size of the furnace. Thus it has been ascertained that 
in an ordinary crucible steel-melting furnace, heated by means of 
solid fuel, about 2 per cent. only of the heat developed is taken 
up by the steel, so that nearly the whole of the great mass of coke 
used is expended in getting up, and maintaining the furnace at 
steel-melting temperature. In a regenerative gas crucible steel- 
melting furnace, on the other hand, when once the steel-melting 
temperature has been reached, it is easily maintained with a 
moderate chimney draught, and therefore by the burning of a 
comparatively small quantity of fuel, which may be of a poor 
quality, so that the greater part of the heat of combustion is taken 
up by the steel, while what remains amply suffices to maintain the 
crucibles and furnace at the necessary temperature, and only a 
very small quantity escapes through the chimney. The following 
is an actual comparison between an ordinary reheating furnace 
using solid fuel and one on the regenerative gas principle. The 
former uses about 3 tons of a fair quality of coal in a shift of 
10 hours, while a regenerative furnace of equal capacity takes 
about 2 tons for the same time; there being a saving of 33} per 
cent. But if both furnaces are merely kept at a welding heat 
without any cold iron being charged, then the solid fuel furnace 
requires about 2} tons of coal per 10 hours, while the regenerative 
gas-furnace takes 4 ton at the outside. So that when it is only 
necessary to maintain a certain temperature, the regenerative gas- 
furnace shows an economy of 80 per cent. ; while it is 33} per cent. 
when both furnaces are bringing iron up to the welding heat. The 
results here given are from the author’s personal observation ; but 
in some cases the advantages gained by the use of the regenerative 
gas-furnace for heating purposes have been greater—reaching from 
40 to 50 per cent. 

It is evident from the above considerations that in regenerative 
gas-furnaces a flame of very high temperature is obtained, such as 
is required for working by radiation, while the greater part of the 
heat so produced is taken up by the material charged; and that, 
therefore, there is no reason why the heating chambers of these 
furnaces should not be enlarged to any reasonable extent, and at 
the same time be built so that the flame does not come into con- 
tact either with the sides and roof or with the material to be 
heated. Not only does the regenerative gas-furnace lend itself to 
this mode of construction and of application of the flame, but 
experience proves that great economy in fuel is thus effected ; to 
which must be added, in many cases, the indirect saving obtained 
by a considerably increased output, and the improved quality of the 
material produced when it is not exposed to contact with the flame, 
while the furnaces themselves last much longer. There can be no 
doubt that the very remarkable results of improved quality and 
increased output of material, with a longer life of the furnace, can 
only be brought about when the active flame is not allowed to act 
upon the materials within the furnace; the interruption of the 
process of combustion by the interposition of solid bodies always 
tending to injure or even to destroy them. But besides the circum- 
stance that solid bodies are injured by flame, it can be easily shown 
that, when flame is brought into contact with any solid body, it is 








more or less quenched according to the substance, size, and tem. 
perature of the body. A very simple experiment in proof of this, 
and one which is familiar to most people, is the following :—Take any 
ordinary illuminating gas flame (such, for instance, as a batswing), 
and place a glass rod or tube in the middle of it. The flame will 
immediately burn dull, and a large quantity of lamp-black will be 
deposited on the piece of glass. This action is most marked when 
the rod is cold; but takes place, though in a less degree, at any 
temperature, for the reason that the material to be heated is neces- 
sarily always at a lower temperature than the flame, also owing to 
the disturbance in the combustion caused by contact of the solid 
substance with the flame. I hope shortly to treat this subject more 
fully, from a physical point of view; but the experiments I have 
made establish the following most important fact—viz., that a good 
flame, or, in other words, perfect combustion, can only take place 
in an open space, or in one of sufficiently large size to allow the 
gases to burn out of contact with solid material. 

To show more clearly the advantages which have been so far 
derived from the application of this new system, it will be well to 
give a few examples of comparative results in working regenerative 
gas-furnaces constructed on the old and the new principle. A glass 
pot furnace built at Dresden ten years ago, and which has been 
reconstructed for experimental purposes, shows most effectively the 
economy of this method of heating. This furnace held 10 pots, and 
every night melted glass which was worked out during the day; giving 
a daily production of about 3000 bottles in a shift of seven hours, or, 
after allowing for pot breakages, a monthly production of 70,000 to 
80,000 bottles. The pots lasted about three weeks; and the furnace 
itself about six months. During this time it required many 
repairs, which naturally interfered with its production. At present 
the same furnace, supplied with the same quantity of fuel, and 
working the same charges, produces daily 5000 bottles in a shift 
of nine hours; amounting to a monthly production of 130,000 to 
140,000 bottles. Fewer pot breakages also occur, less repairs are 
required, and the amount of waste has decreased; moreover, the 
glass metal is obtained from a cheaper composition than hitherto 
used, and proves to be of a far superior quality. The pots last 
fully double the time, and melt more than three times the quantity 
of material; while the furnace itself stands for three years—that 
is, it lasts six times as long, and melts more than nine times the 
quantity of material it did previously to its reconstruction. As 
the flame is kept away from the working holes, the glass-blower is 
able to work more at his ease, and to turn out a better product, 
besides being able to heat his glass in the furnace without 
tarnishing it. There are also several other advantages of a minor 
character, which, with those already referred to, enable the glass- 
blower to supply upwards of 50 per cent. more goods without much 
greater exertion on his part. Another furnace, from which lamp- 
glass chimneys are made, gives still more favourable results. The 
mixture employed is much more refractory than before, and the 
glass produced is of a better quality and of a whiter colour ; while 
the glass-maker is now able to produce this superior kind of glass 
in open pots—that is, in the same manner as common glass is 
made. The result is that the closed pots formerly used for melting 
the finer qualities of glass, in order not to expose the batch or 
mixture to the direct influence of the flame, are no longer required, 
whereby a considerable saving in pots and in fuel is realized. 

Similarly advantageous results are attained in the open-hearth 
steel-melting furnace. At the Landore Siemens Steel- Works, near 
Swansea, the furnaces which were altered, at the end of last year 
and at the beginning of this, to this new method of heating have 
already outlasted the furnaces reconstructed upon the old type at 
the same time; while they work more uniformly, giving an 
improved and larger output owing to less oxidation of metal, as 
is proved by more ore being required per ton of pig iron used in 
order to decarbonize it to the same extent. The life of these 
furnaces is expected to be five or six times as long as that of the 
old furnaces ; while great economy in the consumption of fuel per 
ton of steel melted should be realized. This method of heating is 
now being adopted at several other steel-melting works in this 
country, and will be found particularly advantageous where steel is 
intended to be made from inferior qualities of pig iron, by the 
adoption of a basic lining. Another important application of this 
method of heating is to forge, mill, and puddling furnaces; as, 
owing to the absence of contact between the flame and the 
materials with which the furnace is charged, a great reduction 
in the loss of metal, which has hitherto occurred through 
oxidation, will be effected. In steel reheating furnaces, con- 
tact of the flame with the ingots produces red-shortness in the 
metal, exhibiting itself in fissures, particularly at the corners of 
the ingots or blooms, when these are subjected to treatment either 
under the hammers or in the rolls. The removal of the injured 
portions involves a stoppage of the operations, resulting in a waste 
not only of material but of time also, and occasionally rendering 
the blooms entirely useless for the purposes intended. In the 
radiation furnace this cause of loss will no longer exist ; while there 
will also be a saving due to non-oxidation of the metal. In iron 
reheating furnaces the gain in metal will be much more consider- 
able than in furnaces for the reheating of steel, owing to the higher 
temperature at which they are worked; and the metal will weld 
much more easily, as it is heated out of contact with flame. These 
furnaces should be made as long as convenient, in order to obtain 
as much room as possible, for the development of the flame, and 
for placing the ingots, blooms, or packets sufficiently far apart to 
allow the radiant heat to reach them on all sides. In applying 
this new method of heating to puddling, it might be advantageous 
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to erect a furnace containing a number of pans, which could either 
be placed in two rows, the men working at each face of the furnace, 
or the men could work all on one face by constructing the furnace 
of a horseshoe form. 

For many other applications of the new system experiments 
have either been prepared or trials already made ; for instance, for 
heating boilers by means of gas. When it is considered that the 
temperature of the water in a boiler working at 60 lbs. pressure per 
square inch is only 311° Fahr., while the temperature of gaseous 
flame may be taken at 4000° Fahr., it will readily be perceived what 
a quenching effect the metal of the boiler (which is, of course, at 
the temperature of the water) has upon the flame. In this case the 
principle has been followed of letting the active flame consume 
itself in the open space of the tube, without allowing it to touch 
the sides until after complete combustion has been effected, when 
the products of combustion may be brought into direct contact 
with solid bodies. By such an arrangement complete and 
smokeless combustion is obtained, with the result of longer life to 
the boiler; the sides of which more readily deteriorate through 
direct contact with the flame than from any other cause. As the 
heat of the flame which is not transmitted by radiation comes after 
complete combustion into direct contact with the sides or flues of 
the boiler and its regenerators, it is completely utilized; and a 
saving of fuel to the extent of 25 per cent. is secured by this 
method of heating. The results obtained in actual practice show 
that there can be no doubt that almost all heating apparatus used 
in the arts, in which direct contact of flame with the substances 
treated is not necessary for chemical reasons, will be materially 
improved by the application to them of the principle of trans- 
mitting the heat of flame by radiation only, while the heat of the 
completely burnt products of combustion is better utilized by con- 
tact. Complete combustion of the fuel is ensured by this method 
of heating; and it will therefore entirely abolish the smoke 
nuisance. Smoke is never formed when combustion is complete, 
being always caused by flame coming into contact with solid 
bodies ; the process of combustion being thereby checked. This is, 
for instance, the reason why brick-kilns generally smoke so abomin- 
ably; for in them scarcely developed flame is forced to impinge 
immediately on cold bricks, and can, therefore, only act in a very 
incomplete and uneconomical way. The author has frequently 
made the observation, with regard to regenerative furnaces, that a 
short combustion chamber invariably gives very unsatisfactory 
results ; and accounts for it by the fact that the flame is hardly 
formed before it has to pass through the outlet ports and into the 
chequer-work of the regenerators, where its combustion is checked, 
and smoke is formed in consequence. To work well, a brick 
pottery or kiln should be so built that the flame can burn itself out 
in a free space before being brought into contact with the bricks or 
pottery. Zinec-distilling furnaces—in fact, all furnaces in which 
mufiles, tubes, crucibles, and other vessels are used—will in the 
same way be more economically worked on this new principle. 

From these various descriptions of the regenerative gas-furnace, 
as now applied, it will be readily understood that the heat of the 
flame is utilized in two distinct conditions and periods, the one 
following the other. The radiation period, with its active combus- 
tion of the highest possible intensity, is limited to the furnace 
chamber, which is made of ample dimensions, so as to allow the 
flame free space to develop without obstruction to its chemical 
action by intervening objects; while, after combustion is at an end, 
and radiation ceases to be effective, the products of combustion in 
passing through the loose brickwork of the regenerators deposit 
their remaining heat by getting into close contact with the large 
surface of the bricks. This system of utilizing the heat of flame 
in two successive stages is the most economical as regards the con- 
sumption of fuel, and ought to be the ideal aimed at in all heating 
operations. 

In conclusion, I may add that, although the regenerative gas- 
furnace has been well known and appreciated on account of its 
economy and efliciency for many years past, it will, when the 
principle of the exclusive use of the radiant heat of the flame to 
the heating chamber is applied in a thorough and efficient manner, 
be destined to give results which will far surpass any that have 
been obtained from it hitherto; and that its application in the arts 
will be multiplied to a degree which even its warmest admirers 
would scarcely have thought possible a short time ago. 





THE RELATION BETWEEN THE “ WATT” AND 
** HORSE-POWER.” 
By W. H. Preece, F.R.S. 

[A Paper read before the Montreal Meeting of the British Association. ] 

The most useful practical unit in use among electricians that has 
been derived from the C.G.S. system of absolute measurement is 
probably the watt, or the rate of doing work when a current of 
1 ampére is maintained through a resistance of 1 ohm. The work 
done by an electric current is thus brought into intimate relation 
with all other kinds of work. The common gravitation unit rate 
of working is the horse-power, which is 550 foot-pounds per second. 
The absolute C.G.S. unit is the erg per second, or the work done 
in 1 second in overcoming a force of 1 dyne through a distance of 
l1centimétre. In any electrical measurement the electro-motive 
force E in volts multiplied by the current C in ampéres gives a 
product E C equivalent to so many 10’ ergs per second, which is 
the watt. There are 746 watts in a horse-power; and hence E C 
1s reduced to horse-power when it is divided by 746. The rate at 
which electrical energy is developed or expended in any part of any 
circuit is given in watts when we multiply the number of volts by 





the number of ampéres. Strange mistakes are made in confusing 
the unit of power with the unit of work. No less an authority 
than Professor Adams, F.R.S., in his Inaugural Address as Presi- 
dent of the Telegraph Engineers and Electricians, spoke of the 
watt as the unit of work. 

The horse-power as a unit has all the defects of an arbitrary 
unscientific standard. It involves the use of coefiicients ; and it is 
not connected directly with the absolute system of measurement. 
It differs in different parts of the world ; and its name is mislead- 
ing. It could be changed both in value and name without any 
inconvenience except to those who are familiar with the existing 
coefficients and formule. If its value were raised 34 per cent. it 
would become the kilowatt, and be connected directly with the 
C.G.S. system. It would thus become scientific, and diminish the 
use of coefficients. Even the present name could be retained and 
its value altered from 746 to 1000 watts; or from 33,000 to 44,233 
foot-pounds per minute, without any serious inconvenience. 
Existing numbers expressing horse-power would simply have to be 
multiplied by 0°746 to bring them to the value of the new unit ; or 
numbers on the new unit would have to be multiplied by 1°34 to 
express their value in the old system. 

I cannot help thinking that the good work of the British Asso- 
ciation Committee will not be complete until the C.G.S. system is 
authoritatively applied to work and power. The following table 
brings together nearly, if not all, the units in common use :— 

Unit. Equivalent. 
Horse-power 33,000 foot-pounds per minute. 
550 foot-pounds per second. 
746 x 10‘ ergs per second. 

7460 megergs per second. 

75°9 kilogrammébtres per second. 
1:01385 force de cheval. 

746 watts. 
75 kilogrammitres per second. 
§42°48 foot-pounds. 
0 9863-horse power. 


” 


” . 

Force de cheval 
” ° 
” 


» ‘ 736 watts. 

Watt 0013405-horse power. 

- 10? ergs. 

9 10 megergs. 

‘ _1  kilogrammitres per second. 

9°81 

- —— ‘1029 kilogrammi#tres per second. 
B. of T. unit 1000 watts per hour. 
C.G.S unit . erg per second. 
Megerg . a a. oe 10° ergs per second. 
ae + os 4 eH & 10’ ergs per second. 


According to Professor Dewar, a standard sperm candle develops 
240,000 foot-pounds per hour, or 4000 foot-pounds per minute. 
Now, since a watt is equivalent to 44°2 foot-pounds per minute, it 
follows that a standard candle develops 90 watts per minute. 
Again, according to the same authority, 5 cubic feet of coal gas in 
London develops 2,500,000 foot-pounds per hour, or 41,666 foot- 
pounds per minute, or 2976 foot-pounds per candle per minute, 
which is equivalent to 67 watts per minute. A good glow lamp 
absorbs 2°5 watts per candle per minute. Hence a glow lamp has 
an economy in energy of about 1-30th of a gas light, and 1-40th of a 
standard sperm candle. A man working very hard expends about 
100 watts per minute; hence, if a man-power is equal to, say, 
1 standard candle, it is equal to 1°34 gas candles and to 36 electric 
candles! What a field for economy in lighting, and how essential 
it is that gas should be applied to the production of power rather 
than to the production of light. 


Correspondence. 


[We are not responsible for the opinions expressed by Correspondents.’ 








MR. VALON ON GASEOUS FIRING. 

Smr,—I was in hopes that the principal parties to the controversy on 
regeneration as applied to the heating of gas-retorts (Messrs. Valon, 
Foulis, Hunt, &c.) would have written to the JovrnaL accepting your 
suggestion to submit the question to a Special Research Committee. 

I would very willingly consent to be one of such Committee to investi- 
gate the whole matter, and report thereon. " - ‘White ma 

Manchester, Sept. 27, 1884. Tuomss Newstcome. 


Sir,—In your issue of the 23rd inst. you publish a letter by Mr. 
Trewby, which must have been read with considerable regret by many 
of his friends. He makes a strong statement, without giving his grounds 
for so doing; no particulars being supplied of his experiments. We are 
left to conjecture whether his experiment was with air drawn from the 
air-flue of a retort-setting, or air forced through a long or short length 
of porcelain, copper, or iron tube, ‘ with a draught of not more than 
3 inch.” I think your readers have a right to expect more from gentle- 
men who may be looked upon as authorities on these subjects than 
simply saying that an advanced theory is wrong. : ; 

Anyone who has studied physics but very little must admit that air, 
after being deprived of its aqueous vapour, does not offer any resist- 
ance to the passage of radiant heat; at the same time it will not absorb 
any great quantity of it at atmospheric pressure. The small quantity of 
heat present in the air in conditions similar to those under discussion is 
due to the progressive motion of the molecules, together with the vibra- 
tory and other motions of the constituent atoms always present in 
common atmospheric air; but the progressive motion alone, which is 
caused by the expansive tendency, determines the temperature. There- 
fore, if air is forced through highly-heated channels, the greater the 
pressure the greater will be the temperature obtained. ’ 

The suggestion in your issue of the 16th inst., that the subject should 
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be taken up by the Research Committee of The Gas Institute, is one 
which will meet with the support of every independent thinking member 
of the gas profession. This Committee, under the able direction of 
Mr. Newbigging, would soon get over all the squabble of ‘ dry”’ versus 
‘‘ heated” air, and go direct to the point of importance to the whole gas 
industry. What is wanted is the most effective furnace at the least 
possible cost. If the one set of furnaces do as much work and as 
efficiently as the other, and costing fully one-third less in construction, 
surely the one is to be preferred to the other. But this subject might 
with every anne para’ be submitted to the Committee, whose decision 
could be accepted without reserve. . 
Edinburgh Sept. 27, 1884. BR. Mrrcnets. 


Simm,—Mr. Trewby does not mention in his letter, as in fairness one would 
expect him to do (whether I am right or wrong in my conclusions), that a 
correspondence has taken place between us, in which I distinctly pointed 
out the error made by his operator in conducting the experiments he 
refers to. Briefly, Mr. Trewby visited Ramsgate, and was shown that 
air under chimney traction could not be heated beyond a few degrees. 
On his return to Beckton he wrote me saying he had instituted experi- 
ments which flatly contradicted mine. I arranged immediately to visit 
his works for the purpose of witnessing his experiments. This I did; 
and by these experiments he showed that air could be heated, as he very 
truly says, ‘‘ to the limit of a mercury thermometer.” The air, however, 
was admitted to the heated tube under pressure from a closed cylinder 
weighted by a head of water. Air was also drawn from the side of a 
furnace by a water aspirator, with the outlet sufficiently large to create a 
vacuum whilst the water was being run off. Such a condition of things 
was described in my last letter to the Journan, in order to put others, 
trying similar experiments, upon their guard against being misled in 
this direction. I also particularly called Mr. Trewby’s attention to the 
error, by letter on the 7th inst., and again on the 11th, in answer toa 
letter of his of the 9th. In this he said that he would have the experi- 
ments re-tried under 4 inch vacuum. The following is an extract from 
my reply :—‘‘ I see you mention in your letter 4 inch vacuum. Be sure 
and make your operator understand this means so much exhaust. This 
was the whole mistake in the last experiment. There is no such thing 
as @ vacuum in a regenerator furnace chimney. If you desire to find the 
exact conditions in your regenerator draught, so as to be under the same 
conditions in your experiments, close all air-ways hermetically, fix a 
gauge on the lower channel, and the draught on the chimney will be 
correctly ascertained. Ask the operator to transfer this state of things 
to the laboratory, and he cannot then make any mistake.’”’ The only 
apparatus I took with me, and referred to by Mr. Trewby, was a small 
copper tube and a hand aspirator, for the purpose of showing him 
that, with the pressure or exhaust produced therewith, no more than 
205° Fahr. could be reached. This he increased by attaching it to 
a foot aspirator, and putting the air through the tube under still 
greater pressure, as would be done in a blast-furnace. (I have been 
particular in describing what the apparatus was, as otherwise the 
statement that I took apparatus with me is misleading, and might 
convey that the whole of the apparatus used was mine, and, there- 
fore, conducted under conditions approved by me.) The copper tube 
and aspirator, as I have already explained, were taken to demon- 
strate the temperature to which air could be raised whilst under a 
known pressure, and had nothing whatever to do with any experiment 
conducted with the view of ascertaining the temperature that could be 
attained when subjected to chimney draught only. Here I cannot 
refrain from saying that it does seem strange that most of your corre- 
spondents in this matter persistently lose sight of a point which I have 
repeatedly laid so much stress upon—viz., that every increase of pres- 
sure in the passing air means a proportionate rise in temperature. 
Pressure exists in a regenerator furnace proper (I mean a regenerator 
furnace constructed for an iron or glass works, where pressure is used), 
but does not exist in the flues of a so-called regenerator, as used for 
heating gas-retorts, beyond that found in an ordinary chimney. 

My last letter to Mr. Trewby, of which the following is a copy, and 
which remains unanswered, explains exactly how the subject was left :— 

“GC. Trewby, Esq. “ Ramsgate Corporation, Sept. 19, 1884. 

‘My dear Sir,—Your letter of the 16th inst., sent to Cowes, has followed 
me here. I am somewhat surprised to find, after the explanation con- 
tained in my last two letters, that your operator still continues to conduct 
his experiment in the same manner as when I was at Beckton last. If you 
will kindly get him to send me a sketch of the apparatus used, marking 
distincily the details—viz., regulating cocks, gauges, and gasholder, show- 
ing also the positions occupied by each, and the pressure—I shall doubtless 
be able to point out where the error in the experiment has been made. In 
my summary contained in this week’s JournaL, I endeavoured to make 
clear the general conditions under which these experiments must be tried. 
We find that for every increase of pressure equal to 7-10ths of an inch of 
water we get a rise in temperature of 15°; so that should your chimney 
draught equal 3 inches, it would be impossible to show a temperature of 
more than 96°. As youcan readily believe, my time, between experiments, 
correspondence, and my ordinary duties, is very much occupied ; and I can- 
not therefore possibly spare a couple of days this week or next to run up. 
But your operator might come down here; in which case we should be 
able to show him how to conduct the experiments so as to produce the 
same conditions as exist with ordinary chimney draught. Our arrangement 
of apparatus is almost identical with yours; the only difference being the 
way in which the air is admitted. There can really now be no doubt as to 
the temperature to which air can be raised when under the influence of 
chimney traction, if the law of expansion be properly applied. It must 
therefore be an utter impossibility, unless suficiont pressure be used, to 
raise the secondary air supply to the temperature your operator asserts. 
I sincerely hope the suggestion contained in the JourNax will be followed 
out, and the matter tried independently, under proper conditions, by disin- 
terested persons. Of course it is needless for me to say that I consider I 
have faithfully conveyed to my professional brethren what I positively 
know to be the exact facts, which There no doubt an independent investiga- 
tion, if it takes place, will corroborate. “Writ A. Vaton. 

““P.S.—To prove conclusively that air can not be heated under atmo- 
spheric conditions, and that the temperature only increases in proportion 
to the pressure used, erect an iron chimney twice the diameter of the 
heated pipe, with a gas-jet inserted about the middle thereof, and regulated 
sufficiently to create draught, but not more than enough to be kept in com- 





bustion by the passing air. This, as you will at once see, is the condition 
of chimney draught; and under such conditions the thermometer will on] 
show a few degrees of temperature in excess of what it is at the inlet.” 

It will be seen that, in the foregoing, Mr. Trewby has been invited to 
send his operator here, where he shall be allowed to fix any apparatus he 
pleases, so long as it is under the condition of chimney draught. It 
will also be seen that I pointed out to Mr. Trewby that a piece of tube 
erected as a chimney (to induce a current) will at once rectify the error 
made in his experiments. This I suggested to him in my two previous 
letters; but he does not seem to have followed my recommendation, 
The means that I have adopted for heating the pipe experimented with 
in the laboratory are precisely the same as those which are employed at 
Beckton ; the only difference being the vital one—viz., my experiments 
are conducted under the precise conditions of chimney “drag,” Mr. 
Trewby’s under pressure sufficient to produce the results he states. To 
enable your readers to thoroughly understand how these results were 
arrived at, would Mr. Trewby kindly furnish a sketch (as I did in the 
article) of the apparatus used to obtain the published results ; showing 
the manner of controlling the air supply, the points at which controlling 
cocks and gauges were inserted, the pressures shown on each, the posi- 
tion and size of the holder, the weight of the bell, the total weight used 
for counterbalance; and, in addition, a short but complete description 
of the manner in which the experiment was conducted ? 

As to the remarks contained in the last paragraph of Mr. Trewby’s 
letter, I would say that the thermometer may be introduced within an 
inch or two of the red-hot pipe, if conduction and radiation are efficiently 
cut off. In every experiment conducted here provision has been made 
against this. r ——— 

Ramsgate, Sept. 24, 1884. W. A. Vato. 





Srr,—It would be surprising if Mr. Winstanley had obtained any other 
result than the one he records. The whole thing is accounted for by 
the pyrometer being introduced into an iron (one of the best conductors) 
pipe allowed to remain in contact with the heated front wall of the 
setting, and within a few inches of a flue intensely heated, without any 
attempt being made to intercept radiation or prevent conduction. 


Ramsgate, Sept. 24, 1884. W. A. Vatox. 





LIME PURIFICATION. 


Sirn,—Dr. Divers’s experimental inquiries on calcium sulphur com- 
pounds, together with Mr. Folkard’s observations thereon, which have 
lately appeared in the Journat, have only recently come under my notice. 
In my opinion the theory of sulphur purification will be greatly advanced 
by these labours, while the actual practice cannot fail to be improved in 
its details. Dr. Divers states that the compound formed in gas purifica- 
tion—that is, by the passage of sulphuretted hydrogen into slaked lime 
—is calcium hydroxyhydrosulphide (CaHOHS). Written empirically, 
the formula is CaO.H2S. If by this statement Dr. Divers intends it to be 
understood that the whole of the slaked lime thus operated upon is con- 
verted into this substance, I cannot agree with him. I find that exactly 
one-half of the lime is so changed. The experiments which have led up 
to my conclusions were commenced in 1881, beginning with samples of 
spent lime of varying character. However, I was obliged to put the 
subject aside until last spring, when I commenced experiments on the 
action of sulphuretted hydrogen on slaked lime. About two months ago 
a report on these experiments was made to Mr. George Livesey. Without 
any breach of trust, I may say that I believe that the slaty-blue or 
greenish-blue compound formed in the lime purifier is a definite hydrated 
oxysulphide of calcium containing two molecules of water when dried 
for several weeks over a surface of oil of vitriol. Its empirical formula 
is CaO.CaS.2H,0. Following Dr. Divers, its constitutional formula 
becomes Ca2HO.CaHOHS. 

I believe that gas engineers who employ lime and oxide in series are 
often unaware of the small amount of sulphur, relatively, which the lime 
removes. So far as my own experiments go, its theoretical efficiency 
appears to have been very much over-rated. 

Pifiddlesex Hospital, W., Sept. 24, 1884. W. Fostes. 





An extraordinary meeting of the Harrow Water-Works Company is to 
be held on the 11th prox., to further consider the proposed sale to the 
Colne Valley Company, or to raise £2300 of new capital for further exten- 
sions on terms then to be decided. 

Tue investigation of the accounts of William Henry Hick, late cashier 
in the Gas and Water Department of Batley, has now been completed. 
The defalcations are found to extend over a period of ten years; and 
amount altogether to more than £2300. Towards this Hick paid back 
some £500, leaving a deficiency of about £1800. 

Tue Directors of the Bristol Water-Works Company at their last 
meeting resolved to declare an intermediate dividend for the half year to 
June 30, on the £25, £20, £6, and £4 10s, shares, at the rate of 10 per cent. 
per annum. The warrants will be payable on the 15th prox., on which 
date the interest on the £10 preference shares will also be paid. 

From a report issued by the Chelsea Vestry on the 16th inst., giving an 
account of work executed under the Surveyor’s Department since March, 
1875, it appears that the number of street lamps then amounted to 945; 
and the annual cost to £4800. Since that date 353 additional lamps have 
been erected; bringing the total to 1298. The annual cost, however, has 
sunk to £4400. 

One of the excursions arranged for in connection with the recent 
meeting of the Social Science Congress at Birmingham was, by special 
train, to the Corporation Gas-Works at Saltley, and the Corporation 
Water-Works at Whitacre. At the gas-works Mr. H. Hack, the Engineer, 
received the party, and explained the process of manufacture. The Chief 
Engineer of the Water Department (Mr. W. Gray) subsequently conducted 
the ladies and gentlemen through the works at Whitacre, and gave all 
information with reference to the reservoirs and pumping stations. 

An interesting discovery, said to be of particular value in the engineer- 
ing world is just announced in the form of a new motive power. The 
discovery is due to the inventive genius of Mr. Edwin Sturge, who has 

atented its mode of application. It is claimed that for all ~ oses of 
ight locomotion, or for driving light machinery it will eventually displace 
steam. Private experiments of Sturge’s new motive power have proved 
very satisfactory; and arrangements are being made to give it public 
trial. It is said that the explosive force of gun-cotton is employed, some- 
what in a similar way to the use of gas in a gas-engine. 
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Register of Patents. 


Gas RetTort-Furnace REGENERATORS.—Winstanley, G., of Coventry. 
No. 4212; March 1, 1884. 
This invention has for its object the construction of the regenerators of 
furnaces, and in the tiles used therefor, especially applicable to the heating 
of gas-retorts. 
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Fig. 1 is a plan of one of the tiles used horizontally ; having rabbets at 

, and grooves of the form shown at C. D is a perforation hereafter 
alluded to. Fig. 2 is a section through the line E of fig.1. Fig. 3 is an 
end elevation of fig.1. Figs. 4 and 5 are end elevations of the vertical 
divisional tiles; one of which is shown in fig. 6. Fig. 7 is a part front 
elevation and part transverse sectional elevation of a retort-setting ; the 
latter showing the arrangement of the tiles so as to form the regenerator. 
Fig. 8 is a section through the centre of fig. 7. 





The invention consists in the use of tiles shown—tongued, perforated, 
and rabbeted (see figs. 1 to 6), arranged as follows (one-half of the regene- 
rator, or the part placed on one side of the generator and furnace only 
being described, the remaining part being reg! a duplicate placed on the 
other side) :—The space between the wall of the generator and the side 
wall of the setting is divided into a number of passages. This is effected 
by building into the walls in a horizontal course a quantity of grooved 
and rabbeted tiles (fig. 1) that stretch horizontally from one wall to the 
other. Several rows of these tiles are used, one row being placed over the 
other, with a — between each row; the tiles and spaces ranging from 
the front to the back or cross wall of the setting. These passages are 
divided vertically into three separate sets R, R, and S (fig. 7) by tiles (figs. 
4, 5, and 6), the top and bottom edges of which have two flats and a half 
round or rectangular or other shaped tongue, which fits into a correspond- 
ing groove in the horizontal tiles (fig. 1) above and below. One end of 
these tiles has a tongue, and the opposite end a corresponding groove ; so 
that, when built together with the aid of fire-clay, the passages are per- 
fectly gas and air tight. In the centre of each horizontal tile, and conse- 
quently in the centre of the middle passage, there is a line of perforations 
at intervals; the openings being placed directly above each other in every 
alternate course, so that, while the waste gases which descend through 
these passages have a general downward course, their particular direction 
is that of a zigzag one. 

The currents of air are admitted from the front at N (fig. 7) to the 
passages on each side of the waste-gas flue; and, after travelling back- 
wards and forwards till they reach the top, and have become highly heated 
by contact with the waste-gas flue, they there join together in a passage 
common to both sides, and enter the furnace in a fit condition to mix with 
the carbonic oxide and other gases, and produce vigorous combustion. 
The waste gases enter the central passage or flue from above, and descend 
from one passage to the other through the perforations in each course of 
the horizontal tiles, until they reach a broad passage below the level, 
where the air for the secondary combustion enters. They then descend at 
the front, and enter two passages; and finally make another descent and 
exit into the main flue. Beneath the last two passages mentioned several 

ssages are formed, to which air is admitted from the front. This, 

ecoming greatly increased in temperature, enters the generator in a fit 
condition to promote the primary combustion. 

The patentee states that “ rabbeted tiles are not new; but rabbeted and 
tongued and grooved and perforated tiles such as described are new; as is 
also a regenerator constructed of such tiles in the manner set forth.” He 
consequently merely claims these two points. 


Heatine Apparatus.—Johnson, J. H.; communicated from E. Kérting, of 
Hanover. No. 8778; June 10, 1884. 

This invention relates to apparatus for heating air; and its object is to 
increase the efficiency of the same by means of short inclined or horizontal 
channels, open at both ends, and adapted to conduct the air along the 
heating surface. The channels are formed between the surface and an 
outer plate or shell, by parallel division-walls ; and they are put in com- 
munication with a main or collecting channel acting like a chimney to 
cause a draught. In case the conducting channels are inclined so as to be 
adapted to convey the air upward by themselves, the collecting channel 
may be dispensed with. 
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Fig. 1 represents in elevation a single system of inclined channels a (for 
a narrow heating apparatus), and one main channel c; the front plate of 
the channels being removed. With this arrangement the air enters from 
the space around the apparatus directly into the channels at one end; and 


Fvq.8 


then passes into the channels c, as indicated by arrows. Fig. 2 is a side 
view, and fig. 3 a plan corresponding to fig. 1, but showing the front plate b 
as well as the heating apparatus e. Fig. 4 is an elevation of a system of 
horizontal channels with one main channel c. Figs. 5 and 6 show respec- 
tively in elevation and plan a double system of channels a, and two 
channels c, applied to an apparatus of greater breadth; the air being 
admitted to all the channels a through a slit d in the wall b, and passing 
towards either side into the channels c. In fig. 7 the main channel c is 
placed partly between, and partly in front of two systems of inclined 
channels a; the air entering directly into the latter from either side of 
the apparatus. Fig. 8 shows a very broad heating apparatus, with four 
double systems of conducting channels, to which the air is again admitted 
by slits d in the plate b; while there are five main channels ¢ for the 
heated air. The heating apparatus e is, in each case, shown in outline 
only, as its interior construction does not form any part of this invention. 
In figs. 4, 5, 7, and 8, the plates closing the channels in front are supposed 
to be removed as in fig. 1. 

The partition walls of the channels a may be cast upon or fixed to the 
outer surface of the heating apparatus, or attached to the inner surface of 
the plate or plates b; or they may consist of separate strips of any 
material inserted between the apparatus and the plates b. In case the 
conducting channels are inclined, the collecting channels c are not neces- 
sarily required ; as the air on becoming warm will rise within the former 
without the aid of the latter. But the collecting channels will always be 
of advantage. 

In regard to this invention, the patentee says: “The described con- 
ducting channels operate to increase the efficiency of the heating surface ; 
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inasmuch as they all draw in air at the same temperature, and convey it 
along the heating surface in numerous thin and short currents, so as to 
bring all portions thereof in close contact with the surface, and for such 
time only as is necessary to heat it to the required degree. The mean 
difference between the temperature of the air and the heating surface is, 
in consequence, greater than with ordinary air heaters, along the surface 
of which the air rises in an unlimited current from the bottom to the top, 
s0 that the particles of air which are already heated, will remain unneces- 
sarily long in contact with the surface, and prevent the latter (especially 
in its upper part) from giving off heat in the measure as is the case with 
the arrangement described.” 


Gas-Motors.—Capitaine, E.; communicated from Benz and Co., of Mann- 
heim, Germany. No. 9949; July 9, 1884. 

The construction of a gas-motor in accordance with this invention is 
somewhat similar to that of a single-acting steam-engine. An explosion 
takes place upon each revolution of the fly-wheel. This drives the fly- 
wheel during one-half of a revolution, when the stored-up active force 
resident in it drives back the piston of the motor during the other half 
revolution ; the motor in the meanwhile being charged afresh by means of 
mechanism arranged for the purpose. 

The method of operation is as follows :—Supposing the motor to be 
working, and an explosion to have just taken place, the working piston is 
thereby driven forward ; and, through the medium of the piston and con- 
necting-rods, it gives off its power to the crank-shaft. When the piston 
has been driven through the whole of its forward stroke, the expansive 
force of the gases is nearly exhausted; and it is necessary during its return 
stroke to displace the products of combustion from the space behind the 

iston, and to supply this space with a fresh quantity of explosive mixture. 

n order to accomplish this, when the piston has reached its extreme 
forward position, two valves are lifted by a rod. One valve effects com- 
munication of the inside of the cylinder with the outer atmosphere ; and 
the other effects a communication of the cylinder with an air reservoir 
into which air at a low pressure (about 1-10th of an atmosphere) has been 
pean pumped. Upon the opening of the two valves (the first-named 

rst), the excess pressure in the cylinder due to the preceding explosion 
disappears; and “ reason of the excess pressure in the air reservoir, fresh 
air flows into the cylinder past the second valve, and expels the burnt 
gases or residues of combustion still remaining in the same—the greater 
part passing into the outer air. This operation takes place while the 
piston is performing the first half of its stroke backwards. When it has 
reached the utmost point, both the valves are closed; and the cylinder is 
then filled with air at atmospheric pressure. In order, however, to perfect 
the charge for the purpose of the next explosion, this air must have added 
to it the requisite quantity of gas; and the mixture be then compressed. 
This is effected during the second half of the piston stroke backwards; the 
gas being _— into the working cylinder by a side gas-pump while the 
mixture of gas and air is compressed by the piston itself in its backward 
motion. The gas is forced in during the movement of the piston, and the 
mixture is ready to be exploded immediately before the working piston 
er arrived at the dead point, and therefore just previous to the moment 
of ignition. 

The operation that takes place within the motor may be described under 
the several heads as follows:—The expulsion of the burnt gases and the 
charging of the cylinder with fresh air commences when the piston is at 
its dead point. A simple way of effecting this is by arranging a lever in 
connection with a small crank or eccentric on the fly-wheel shaft, so as to 
have an oscillating motion communicated to it, whereby the first-named 
valve may be lifted during one quarter of a revolution, whilst the other 
valve rises by reason of the pressure present in the air reservoir. The 
latter will only rise when by the opening of the first valve the higher 
pressure in the working cylinder shall have disappeared; and will at once 
close again as soon as the pressure in the air reservoir has been lowered by 
the outflow of air. The compression of the air, and forcing of the gas into 
the same while it is being compressed, is effected by the plunger of the gas- 
pump, which is firmly connected to the crosshead of the motor, and has 
the same motion as the working piston. When the latter is driven for- 
ward, the pump plunger also goes forward, and draws in gas through an 
ordinary pump-valve arranged in front of the pump. This gas, however, 
is not forced into the working cylinder immediately on the backward 
stroke of the pump pee because, as before described, during the first 
half of the backward stroke of the working piston the first valve is open, 
and thus a considerable portion of the inflowing gas would escape with the 
exhausted burnt gases. For this reason an ordinary valve is unsuitable, 
and in lieu thereof a special arrangement has been devised. In order to 
maintain a constant excess pressure in the air reservoir, the working 
cylinder in front of the piston is utilized as an air-pump; and upon each 
stroke the cylinder receives a full charge, and presses it into the air 
reservoir. This air, on the opening of the two valves, flows into the cylin- 
der; escaping to the extent of one-half with the burnt gases, the other 
half remaining in the cylinder, whereby a fairly pure air is obtained. 


REGENERATOR FurRNAcES FOR Gas-RETorTs.—Thompson, W. P.; com- 
municated from the Stettiner Chamotte Fabrik, Actien Gesellschaft, 
vormals Didier, of Stettin, Germany. No. 10,090; July 12, 1884. 

These improvements, say the patentees, consist firstly in the arrange- 
ment of the channels of the regenerator grouped on the right and left 
in such a manner that the middle part of the furnace (suffering especially 
from the heat of the gases entering the furnace) will receive a strong 
foundation. Another improvement is that the mixture of the carbonic 
oxide with the heated air is effected only in the upper part of the furnace. 
The lower retorts will thus receive correspondingly less heat; and, as the 
mixture of the carbonic oxide with the heated air will take place only in 
the upper part of the furnace, the development of heat will go on gradually. 
The gases in consequence retain heat in sufficient quantity for giving even 
the last retorts on each side the necessary temperature ; whereby a uni- 
formly high temperature will be obtained for all the retorts. A further 
improvement consists in the production of steam for the generator in 
closed iron evaporating vessels, arranged in the lower part of the regene- 
rator, on the right and left, in the space between the flues by which the 
products of combustion escape to the chimney flue ; instead of, as hitherto, 
placing a water vessel (open at the top) directly underneath the grate of the 
generator, and conducting a chimney flue under this vessel. 

The construction of the furnace is shown in fig.1. The fuel is intro- 
duced through the upper opening after removing the spherically turned 
cover serving for closing, so that the whole space may be filled up to the 
cover with fuel. The generator is closed at its lower part by an air-tight 
door, which is opened only when necessary for the purpose of removing the 
ashes. All the fresh air required for combustion, as well as for the pro- 
duction of carbonic oxide gas, must enter the generator through the open- 
ings arranged sidewards under the grate at the right and left; whereby the 
air is immediately mixed with the steam escaping from the steam nozzles 
under the air openings. At the bottom of the generator is a flat iron vessel 
for receiving water in order to extinguish the ashes falling through the 
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grate. The carbonic oxide gas formed in the generator, and containing a 
considerable proportion of hydrogen, passes through the flue into the 
lower middle part of the furnace, and thence, in the direction of the arrows 
at the right and left, into the free space between the retorts. In exactly 
determined distances beneath these outlet openings are arranged the inlet 
openings for the heated air, whereby the mixture of carbonic oxide gas 
with air, as well as the conversion of these gases into carbonic acid, will 
take place only in the upper part, and gradually. The heating gases now 
take their ordinary way around the retorts to the channels arranged 
beneath the lowest side retorts ; thence into certain of the flues; and from 
the lower left-hand flue into the chimney flue placed behind the fur- 
naces. Between the above-mentioned flues for the smoke gases—that 
is, for the waste heat of the furnace—are placed the flues for the air, 
to which a considerable portion of the heat is given off. The heated 
air enters first into the lowest flues; takes hence its way through other 
flues; and enters the furnace beneath the inlet for the carbonic oxide. 
Beside the air channels, a closed iron vessel is placed (between the flues) 
at the right and left on each side; in which, by means of a special regula- 
ting apparatus, the water will be maintained at a constant level. The 
steam formed in the vessels is conducted into the generator by means of a 
pipe adapted to the front of the cover, and provided with an envelope for 
retaining the heat. 

The apparatus for evaporating water (see fig. 2) consists of a square or 
other shaped vessel, made of boiler-plate completely closed at the sides and 
bottom, while the front opening is closed by a cast-iron cover. Through 
this cover passes a water-inlet pipe, which is placed so high externally 
that the water in the vessel cannot be ejected by the steam produced 
therein. A second pipe serves for exhausting the steam, and conductin, 
it to the generator of the furnace. A box, closed at the bottom and open 
at the top, placed inside the cover, goes down till close to the bottom, and 
is in communication with the exhaust-pipe, which conducts the generated 
steam to the exhaust-pipe without being cooled to the temperature of the 
latter. Near this box is another short box, closed at the top and open only 
at the bottom. It serves first for allowing the water to run off through 
the overflow-pipe whenever the water in the vessel rises too high, and 
further for letting off the steam as soon as the water-level sinks to the 
lower edge of the short box, so that an overheating of the steam in conse- 
quence of a too low water-level will be avoided. The steam then escapes, 
and gives notice to the fireman that the water is deficient. 

This arrangement is designed to prevent there being too much or not 
enough water in the apparatus; and further to give sufficient security 
against a sudden expansion of steam. One of the evaporating vessels is 
placed at each side of the regenerator of the furnace in its lowest part; 
so that the cover of the vessel is level with the front wall of the furnace, 
and that the last—that is, the lowest fire-flue of the generator—passes 
beneath it, before it enters into the chimney flue. A portion of the heat 
of the smoke gases thus passes over to the vessel, whereby they are partly 
utilized in the furnace. 

In the above-described apparatus, the supply of water is regulated by 
means of a cock; but another apparatus (see fig. 3) serves for regulating 
automatically the water supply exactly according to the evaporation. This 
apparatus consists of an iron vessel, connected at its bottom by a pipe with 
the water-inlet pipe of the evaporating vessel. In the iron vessel is @ 
floating box, void of air, and made of tin plate, mounting or descending 
according to the water-level of the evaporating vessel. Through this 
floating box, which is provided at its upper end with a nut, passes @ 
threaded rod in adjustable connection with the box, and carrying on its 
upper end a conical valve of india-rubber. Above the latter is a tube in 
connection with a cistern or with the water-pipe. A valve bears against 
the orifice of this tube, and closes it tightly as long as the steam in the 


a, ww waa Ba 


— se of oO 


eS ae SS ee ee eee ee mL Clee ee ee 





Sept. 80, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


589 





evaporating vessel is at its normal level. As soon as the water-level 
descends, the floating box will also descend; and, in consequence, the 
conical valve will be opened, so that the evaporated water will imme- 
diately be replaced. 


APPLICATIONS FOR LETTERS PATENT. 

12,529.—AnciLL, C. H., Birmingham, “Certain improvements in oil 
and gas lamps.” Sept. 18. 

12,602.—Benniz, J., Chancery Lane, London, “Improvements in pipe 
couplings.” Sept. 19. 

12,603.—Hiit, W. and J. H., Chancery Lane, London, “Improvements 
jn engines worked by gas or vapour.” Sept. 19. 

12,677.—Brsson, H., Bonnor Road, and Burrows, J. H., Bishop Road, 
London, “Improvements in gas-governors.” Sept. 22. 

12,714.—Reppre, A. W. L., ;* Improvements in gas-engines.” A com- 
munication from P. Murray, jun., U.S.A. Sept. 23. 

12,809.—BiEDERMANN, E., and Harvey, E. W., Southampton Buildings, 
London, “Means of utilizing waste gaseous products of combustion.” 
Sept. 25. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
1581.—Dempster, R., jun., Elland, “Improvements in centre-valves 
employed in connection with gas-purifiers.” Jan. 17. 
1582.—DempsTER, R., jun., Elland, “ Improved apparatus for closing and 
fastening retort-lids.” Jan. 17. 
6727.—CLuTTERBUCK, G., Peckham, Surrey, “ Improvements in water- 
waste preventers and other apparatus for regulating the supply of water 
and other liquids.” April 23. 
‘ Maasai L. H., Brooklyn, U.S.A., “ Improvements in water-meters.” 
une 17. 
‘ i -"omcaaaa L. H., Brooklyn, U.S.A., “Improvements in water-meters.” 
une 17. 
‘ aoe See, L. H., Brooklyn, U.S.A., “Improvements in water-meters.” 
une . 
: + rene H., Brooklyn, U.S.A. “Improvements in water-meters.” 
une 17, 


PATENTS WHICH HAVE BECOME VOID. 
[AFTER THE SEVENTH YEAR. | 

9281.—Pitt, S., “Improvements in machines for charging and dis- 
charging gas or other similar retorts, and for measuring the coal which is 
to be deposited in such retorts, and in arrangements for operating these 
contrivances.” A communication from F. T. Rowland, of Greenpoint, 
Brooklyn, U.S.A. June 12, 1877. 

2373.—Nawrock1, G. W. von, “‘ Improvements in furnaces for the manu- 
facture of illuminating gas.” June 19, 1877. 








* 
Hegul Intelligence, 
COURT OF SESSION—BILL CHAMBER. 
Tuurspay, Sept. 25, 
(Before Lord Kinnear.) 
THE BASIS OF THE VALUATION OF PUBLIC WATER-WORKS. 

To-day his Lordship was engaged in hearing the appeals by several of the 
Scottish Water Corporations for reduction of the valuation made by the 
Assessor of Railways and Canals of water-works belonging to them 
throughout the country; and the cross appeals by Parochial Boards and 
other rating authorities in which they seek to have the valuations increased. 
The appeals came from the Corporations of Glasgow, Edinburgh, Aberdeen, 
Dundee, and Dunfermline; and as the general features of all the cases 
are practically identical, Counsel agreed to have but two speeches— 
Mr. J. P. B. Robertson opening the whole question, and the Lord Advocate 
replying. In their appeals the Corporations set forth three objections to 
the Assessor’s valuations. The first is, that as, by their Acts, they are 
precluded from making profits upon their undertakings, there is no annual 
valuation in the sense of the Lands Valuation Acts, and that therefore 
the value of the undertakings should appear as nil in the valuation roll. 
In the second place, assuming the undertakings to be liable to be valued, 
the principle adopted by the Assessor is wrong, in so far as he has pro- 
ceeded upon the revenue earned by the Corporations, including the 
annuities te by them for the price of the old Water Companies’ 
works, and also the assessments levied by them to pay for the con- 
struction of the new works. They submit that a more just and equit- 
able principle would be to take the existing structural value of the under- 
takings, and allow 3% per cent. upon it as the amount of the valuation. 
Lastly, they represent that, assuming the Assessor is right in making 
revenue the basis of valuation, they are entitled to deduction (1) of the 
amount of the annuities already referred to; (2) of working charges, cost 
of repairs, maintenance, &c., properly chargeable against revenue ; and 
(3) of the amount of their sinking funds. In the case of Glasgow, the 
Assessor’s valuation is £131,404. The first objection, if given effect to, 
would make the valuation nil ; the second would reduce it to £59,351; and 
the third would reduce it to £59,422. The Edinburgh Water-Works are 
valued by the Assessor at £63,214. If either the second or the third con- 
tention were found to be well grounded, the result would be to reduce the 
valuation to £27,407. In the case of Dundee, the effect of adopting the 
second contention would be to reduce the Assessor’s valuation from 
£35,951 to £13,014; in the case of Dunfermline, from £4901 to less than 
half this amount; and so on in the cases of Aberdeen and the other 
towns. There are cross appeals by the Parochial Boards of Edin- 
burgh and Glasgow, in which they object in the first place to the 
Assessor allowing, in valuing the water-works, a deduction of the 
whole of the salaries paid to treasurers, engineers, and clerks, instead 
of only half this amount, which they contend is the just proportion 
effeiring to the Commissioners as tenants or occupiers of the under- 
taking, the other half effeiring to them in respect of their proprietary 
position. The allowance made to Edinburgh under the same head is 
£2688 ; and the Parochial Board maintain that the total valuation should 
be increased by half thissum. In the second place, the Boards affirm that 
the Assessor has wrongly altered his principle of allocating the cumulo 
valuation of the water undertakings between the parishes in which these 
are situated. In the case of the Glasgow city parish, the effect of the 
alteration has been to reduce their share of the cumulo valuation to 
£13,268, from £18,113 in 1883-84; in that of Govan parish from £26,184 in 
1883-84 to £12,136; and in the case of St. Cuthbert’s, Edinburgh, from 
£18,886 to £8088. The Boards seek the re-affirmation of the old principle 
of allocation. The Commissioners of Supply for Lanarkshire are also 
appellants against the Assessor’s valuation of the Glasgow Water-Works. 

hey complain that large deductions in the value of these works have been 
made of late years by the Assessor, and they contend that the valuation is 
erroneous, and not formed upon a proper basis. 

The appeal of the Corporation of Glasgow was the first in order, and 
Mr. Rozertson, in opening the case, said that any references he might 





make to the other cases would be only for the sake of illustration of the 
common points. He called attention to the fact that section 6 of the 
statute set forth that the valuation should be fixed on an estimate of what 
the lands and heritages in question might be expected to yield as rent from 
year to year. The lands and heritages of the Glasgow Corporation Water- 
Works, speaking roughly, were reservoirs, conduits, pipes, bridges, and 
other accessories. It was admitted that there was a difficulty in applying 
to an undertaking of such magnitude and for such a special purpose as 
water-works for a great town, the rule under section 6. This rule, how- 
ever, was imperative; and no argument could be submitted for disregard- 
ing it, or for adopting any other rule of value. The point to be settled in 
this case was : What was the rent, which, one year with another, these lands 
and heritages would be reasonably expected to yield? The Assessor based 
his valuation upon the revenue or income, including the assessment levied 
by the Trust under their Act of Parliament. This was not the rule of 
valuation provided for by the statute. On the contrary, it was completely 
erroneous in principle. The sources of income were the domestic water- 
rate, the public water-rate, water for other than domestic purposes, and 
arrears of rates recovered. In short, rates were the revenue. For the 
purposes of their Act, the Trustees had borrowed money on mortgage. 
They had granted annuities in payment of the price receivable by share- 
holders of the old Water Companies for their undertakings. Further, 
they provided a sinking fund which went to cut down the money that 
they borrowed at the outset ; and when one heard that the amount placed 
to the sinking fund was treated as part of the revenue, one certainly took 
time to think how this could form part of the account. The Court had to 
consider what the hypothetical tenant of these lands and heritages would 
give as rent. Now, the revenue, to the extent of £38,000, simply passed 
through the hands of the proprietors of the works to the sinking fund. 
Supposing this fund to be successful in its financial effect, it would 
liquidate the debt; but the result would be that the works would yield a 
smaller revenue. He ventured to state that it was preposterous to treat 
the sinking fund in this way, in ascertaining the value of these lands and 
heritages. The Glasgow Corporation held that the just application of 
section 6 was that, according to the statutory rule, the value of the 
water-works was nil. The income was derived from, and created by 
an Act of Parliament, which also limited this income to zero; and 
how, he asked, was it possible to say that the hypothetical tenant 
would give more than the Act of Parliament would allow him to 
receive. There were clauses which limited the Corporation, in raising 
rates, to levy only for so much as would pay the way of the under- 
taking. Not only so, but if the estimates erred with the result of realizing 
a surplus, such surplus had to be applied to keeping down the succeed- 
ing year’s rates. There was an express prohibition of profit to the Corpo- 
ration. The hypothetical tenant, on asking what was made a year, would 
be told that nothing was made—not because of failure, but because it was 
the statutory condition of the whole concern. Without conducting pipes 
into the houses of Glasgow, the reservoirs were worthless, The pipes were 
led under Act of Parliament into the houses; but the hand that autho- 
rized their being put there had fixed that they were to pay themselves 
nothing for so doing. Now, they could not imagine a tenant who could 
make a profit in these circumstances, without supposing him to be tenant 
of a totally different undertaking than that of the Glasgow Corporation. 
It might be said that there would be an anomaly in dropping this great 
work out of the valuation roll. He did not think so, because the profit which 
could be made by a tenant was already appearing in the valuation roll of 
Glasgow, and in this way : The city of Geen was supplied with water, 
and not at the rates which an adventurer might screw out, but upon 
this carefully pared-down rate which the Legislature had prescribed. 
The result was that the houses in Glasgow were the more valuable 
and let at higher rents, just because they had cheap water; and this 
was the profit—a profit which the Assessor had already included in the 
valuation roll. if this were so, he held that the present was a plain case 
of double assessment upon the profit. Turning to the second and third 
contentions for the Corporations, the learned Counsel said there were 
several items in the balance-sheets which seemed indefensible. The 
abstract erred in not taking into account the destination of the assess- 
ments—in particular with reference to the amount payable at present in 
respect of the old or lapsed water-works. It erred in representing the 
£36,000 put to the sinking fund as so much the more present value, when 
it was, in fact, taxation raised to pay off debt. There were other deduc- 
tions sought by the Corporation. For instance, salaries (£7000) were 
allowed in full; while for wages of inspectors, clerks, &c., only half was 
allowed. He did not know what there was to discriminate between 
“ salaries” and “‘ wages to inspectors.” 

The Lorp ApvocaTE said this was a mistake ; the Assessor admitting that 
half should be allowed all along. This, at any rate, would be consistent. 

Mr. Roxpertson said that, in the case of Edinburgh, the Assessor allowed 
the whole of the salaries and the whole of the wages. 

The Lorp ApvocaTE admitted that this was also a mistake. 

Mr. Rosertson (continuing) said his answer was that the whole ought 
to come off. If his contention that there should be no value was not 
allowed, he submitted that the valuation should be based on the struc- 
tural cost of the works after allowing for depreciation ; and the rate he had 
to suggest was 34 per cent., which would bring out £59,000 as the value to 
be inserted in the valuation roll. 

The Lorp Apvocate, for the respondents, said that, under the 42nd 
section of the Act, water-works were made assessable subjects. This 
section did not say that the works were only to be assessable if in private 
hands. They were assessable subjects without distinction, whether in the 
hands of corporations, commercial companies, or private individuals, or 
whether there was a limitation upon the powers of making profits, or 
whether they could or could not make profits. This, however, did not go 
far; for he quite admitted that if his learned friend could show that it only 
applied to water-works in which a hypothetical tenant could make a profit, 
then his (the Lord Advocate’s) observation would fail. But there was a 
failure in his friend’s argument when speaking of things having or not 
having a value. If hislearned friend meant that it could not have a value 
which a tenant could put into his pocket—that was to say, a tenant’s profit 
—then the argument would have force, because there was here no tenant’s 
profit. But the tenant’s profit was not the point at issue. It was what 
the tenant paid to the landlord; and, as the Court knew, the deduc- 
tion of the tenant’s — was made from the gross receipts before 
fixing the rent in the valuation roll. The Assessor in this case 
had most properly not made any deduction whatever for tenant’s profit, 
because here a tenant’s profit was a legal impossibility according to the 
conditions under which these water-works were held. But £131,403 was 
what went to the landlord. They must keep in view that the tenant’s 
profits, even if they had come in in a case of this kind, would haveappeared 
among deductions—among things taken off the gross receipts—before they 
arrived at the landlord’s share, if they had been in separate occupancy. 
The statutory word was “ rent,” which all went to the landlord ; and there- 
fore the statutory idea in section 6 took no cognizance of tenant's profits, 
but only of what would be realized as the landlord’s share of what would 
be obtained. He submitted, therefore, that by applying the principles 
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formerly applied, they could work down the gross receipts so as to ascer- 
tain the landlord's share. Although there was to be nothing for the tenant 
to put into his pocket and keep, this did not exclude the hypothetical 
tenant, or at all events did not exclude the rent, which, after all, was the 
landlord's share effeiring to the heritage as distinct from that which 
effeired to the moveable. They had to separate the parts which related to 
trading and occupancy from those pertaining to ownership. With regard 
to the sinking fund, this was not to meet anything at all. It was to pay off, 
by so much per cent. a year, the price of the undertaking; and this was 
simply a form of paying the price of an estate. As to the method of valua- 
tion suggested by his learned friend, it was not only one that was certainly 
not authorized by the statute, but it was against the statute and against 
practice, and therefore he asked the Court to adhere to the present principle 
and uphold the valuation. 
The further hearing of the appeals was postponed. 





BIRMINGHAM POLICE COURT.—Tuurspay, Sept. 25. 
(Before Mr. T. C. S. Kynnerstey, Stipendiary.) 
SMITH VU. THE CORPORATION OF BIRMINGHAM. 

To-day a summons taken out against the Corporation of Birmingham by 
Mr. W. B. Smith, of Edgbaston, in connection with a dispute in regard to 
the water-rate charged on certain premises owned by him, was before the 
Court. The complaint set forth in the summons was that by section 83 of 
the Birmingham Water-Works Act, 1855, and section 5 of the Birmingham 
Water-Works Act, 1875, the Corporation were bound to supply water at 
rates levied on assessments not exceeding the yearly value, varying accord- 
ing to the annual rent of the houses supplied, and that the complainant was 
entitled to be supplied with water for his houses at 50 and 52, Alexandra 
Street, and 93 and 95, Anderton Street, for the years 1881 and 1882, and 
for the half year ending Midsummer, 1883, on a rate estimated on the 
“annual rent”’ of the houses; the matter in dispute being the interpretation 
to be put upon section 68 of the Water-Works Clauses Act, 1847. 

Mr. D. Day appeared for the complainant ; the Town CLeRx (Mr. E. O. 
Smith) represented the Corporation. 

Mr. Daty, in stating the case, explained that the summons was taken 
out under section 68 of the Water-Works Clauses Act, 1847; the point in 
dispute really being that of the annual value of the houses mentioned 
in the summons. This was estimated by the Water Department at 
£11 10s. 9d.; while the complainant contended that it should be set down 
at £9 15s., which was the assessment adopted for poor-rate purposes. 
After referring to the previous summons against the Water Department 
by Mr. Smith, which was ended in June last by Mr. Kinnersley deciding, 
after an oe to the Queen’s Bench, that “annual value” was the gross 
rent less the amount paid for rates, voids, and all speculative payments, 
and 12 per cent. for repairs,* the learned Counsel went on to argue that, 
according to sections 175 and 176 of the Act of 1855, the Department were 
bound, for water-rating purposes, either to follow the last assessment for 
the poor-rate, and take its value as the value of the property, or else to 
make an independent valuation for the precise purpose of levying the 
water-rate. The Corporation did neither. He gave lengthy extracts from 
the various Acts bearing upon the powers of the Corporation with a view 
to show that there was only one value on the property assessed, and not a 
water-rate value. T..is question had been argued not only in Birmingham 
but in London. He quoted the case of Dobbs v. The Grand Junction Water- 
Works Company as bearing upon the present one, and read the judgments 
of Lord Bramwell and the other Judges by whom the case was heard in the 
House of Lords, and which overruled the decision of the Court of Appeal. 
The valuation of Mr. Smith’s houses now in dispute had been assessed by 
the poor-rating authorities at £9 15s., and by the Corporation itself in other 
departments at a similar amount; and he (the learned Counsel) could not 
see why the Water Department could not put a stop to all litigation by 
accepting this assessment. His general contention was that, under the 
Birmingham Improvement Act of 1851,and the Town Improvement Clauses 
Act incorporated therewith, the Water Department should either have 
adopted the last assessment of the poor-rate or made a general valuation 
themselves. The case of Dobbs showed that the general meaning of 
the words “annual value” was that the poor-rate assessment ought 
undoubtedly to be followed. Why they onal. not follow this, and why 
they should go to the expense and trouble of making an independent one 
he could not possibly conceive. The law was against them, and common 
sense was against them ; and he thought the Stipendiary, after consider- 
ing the Dobbs case, and the arguments brought forward in the present one, 
would decide in favour of Mr. Smith. 

Complainant was then called, and said the houses in question were each 
let at 7s. per week, and they were rated to the poor and borough rates at 
£9 15s. The Water Department charged 22s. each for 1881 and 1882, and 
16s. each for the half year ending Midsummer, 1883. 

The Town CLERK said that since these old charges were made, and in 
consequence of the decision of the Queen’s Bench and of the Stipendiary, 
they had been amended; and the Corporation were prepared to take the 
last assessment of 16s. for 1881 and 1882. 

Complainant said the parliamentary scale for the water-rate on £9 15s. 
was £10 4s.; and this he contended was the right charge. 

A question arose as to the charges at the complainant's residence in 
Carpenter Road, which were reduced from £7 to £6 2s.; but the Stipen- 
diary agreed with the Town Clerk that it would be better to keep to the 
four houses under notice. 

In reply to the Town CLERK, complainant said the total rates on the 7s. 
houses, including the water-rate, amounted to about £3 0s. 5d., which left 
£10 11s. 9d. as the basis of the charge. His object was to get the assess- 
ment of the houses below the £10 scale. 

The Town CuiERK then addressed the Court on behalf of the Water 
Department. He said the present application was precisely the same as 
that made to the Stipendiary by Mr. Daly in June last, under the Water- 
Works Clauses Act of 1847, to determine what was “annual value.” 
Mr. Smith unfortunately had had a long litigation with the Corporation, 
and he (the Town Clerk) was very glad to find that morning that there was 
an important difference of principle between them. He had been under 
the impression, although he had been acting in the matter for some time, 
that Mr. Smith was satisfied with the decision given on the previous 
occasion ; but apparently he was not, and wanted to reopen what they 
thought was the settled law of the land. He then seoveeied to read the 
judgment given by Justice Denman on June 7 last year,+ upholding the 
decision of the S ep as to the amount of the assessment, and pointed 
out that Mr. Smith did not make any attempt to appeal against this judg- 
ment until after the usual time had gone by, but waited until the 
accidental circumstance of the reversal of the appeal in the Dobbs case. 
He then made an application, but was refused. The only point on which 
Mr. Smith succeeded was a point which the Corporation did not contest, 
and this was the question of the allowance for voids. The decision in the 
Dobbs case only affected Mr. Smith’s case so far as to show that an allow- 
ance should also be made for repairs. The contention of Mr. Daly, that 
the whole question turned on the two alternative assessments which he 


* See Journal, Vol, XLIIL., p. 1007. + Ibid., Vol. XLI. p, 1061. 








laid down, was of no value whatever; it was contrary to the final decision 
which had been given upon the pose and inconsistent with the general 
law of the country as established by the Dobbs case. The decision of the 
House of Lords in this case was entirely in opposition to the argument of 
Mr. Daly, for it was held that the provisions of the earlier Acts, as far as 
they were affected by the new Acts, were abrogated and without value, It 
did not mean that, because Mr. Smith found that his houses were acciden- 
tally rated at £9 5s., they should be rated by a hard-and-fast rule under 
£10. Annual value and rateable value, as fixed by the poor-rate assess- 
ment, were not synonymous in the worst sense ; but the water-rate should 
be levied on the annual value properly ascertained. The Corporation now 
took the gross annual rental of Mr. Smith’s houses, and allowed from this 
8 per cent. for voids and 12 per cent. for repairs, &c.; and they had, in 
addition, voluntarily deducted the water-rent over and above their statu- 
tory obligations. This gave them an annual valuation, properly ascer- 
tained, of £11 10s. 9d.; and this amount was perfectly in accordance with 
the law as it at present stood, and also with the decision given by the 
Stipendiary not many months ago. 
he Strpenprary said he would take time to consider his decision. 





CLERKENWELL POLICE COURT.—WepneEspay, Sepr. 24. 
(Before Mr. Barstow.) 
CHARGE OF STEALING GAS. 

William Pottinger (otherwise Dellar), of 1, Clarendon Villas, Melkern 
Road, Holloway, a laundryman, was charged on a warrant with having 
stolen 50,000 cubic feet of gas, the property of The Gaslight and Coke 
Company. 

Mr. Byrne, Solicitor, prosecuted on behalf of the Company, and read 
the sworn information of Charles Datchman, one of their inspectors, 
stating that the prisoner commenced occupation at the address named in 
July, 1880, and was furnished with the usual gas-fittings. On Nov. 29 last 
witness visited the house, and, after turning off the gas at the meter, 
found that there were 15 gas-burners to which gas was supplied with- 
out passing through the meter. He discovered that a T-piece had been 
secured to the main-pipe running to the meter, and in connection there- 
with there were pipes, not communicating with the meter, running to 
the prisoner’s laundry at the back of the premises, where there were 
15 burners independent of the gas supplied through the meter. The 
prisoner was summoned to attend at the Court to answer the charge. He 
appeared on a day fixed in December last, but failed to attend to an 
adjourned summons; and a warrant was consequently issued for his 
apprehension. Witness calculated that more than £10 worth of gas had 
been stolen from the Company by Pottinger, who was apprehended last 
Tuesday. 

Mr. Barstow remanded the prisoner. 





Miscellancons Hews. 


DEATH OF MR. E. VAUGHAN RICHARDS, Q.C. 

It is with much regret that we have to announce the sudden death, on 
Friday last, of Mr. Edward Vaughan Richards, Q.C., for many years 
Governor of the Imperial Gas Company. On the amalgamation of this 
Company with The Gaslight and Coke Company, Mr. Richards was 
appointed Deputy-Governor, which office he continued to hold till both 
he and the Governor (the Hon. R. Howe Browne) retired under the pro- 
visions of the Scheme for the Amalgamation of the Chartered and London 
Gas Companies. 

Mr. Richards arrived at the Grand Hote!, Bath, last Thursday, apparently 
in good health, having been staying for a week near Frome. On the follow- 
ing evening, he complained of pain in the chest, and retired to his room. 
Immediately afterwards his wife, who was with him, ran for assistance ; 
but the deceased gentleman, who had fallen to the floor, died in a few 
minutes. At the inquest, on Saturday, the Rev. John Constable, of Marston 
Bigott, with whom he had been spending the previous week, said that Mr. 
Richards would have been 63 years of age in November next. Mr. R. 
Davies, surgeon, of Bath, said he received a message on Friday evening, 
and went to the Grand Hotel. He found deceased lying on the floor quite 
dead. Witness attributed death to natural causes ; probably heart disease. 
A verdict was returned accordingly. 








THE DONCASTER CORPORATION AND THEIR GAS 
UNDERTAKING. 

At the Meeting of the Doncaster Town Council last Wednesday—the 
Mayor (Mr. J. Tomlinson) in the chair—the resolution of the Council in 
Committee on the 29th ult., to the effect that the interest to be allowed to 
the Corporation on the capital employed in the gas undertaking should 
henceforth be at the rate of 6 per cent., until the balance owing to the 
bank should have been discharged, came up for confirmation. It may be 
remembered that, as already stated in the JouRNAL (ante, p. 419), the pro- 
posal of the Chairman of the Gas Committee (Alderman W. C. Clark) was 
that the rate should be 5 per cent. only; but, after an animated debate, 
his motion on the subject was rejected by 12 votes to 8. This result led to 
the resignation of the Chairman of the Gas Committee. x 

The confirmation of the minutes of the Council in Committee having 
been moved and seconded, 

Alderman W. C. Cuark said he considered it to be his duty to move, as 
an amendment, that the minutes be not confirmed. He did it on the 
grounds that the practice pursued by several public bodies in the town 
was that they should not declare a dividend upon a larger amount than 
the net balance of the revenue. In their Corporation accounts, £5000 
appeared to the debit, and £3000 to the credit of the gas-works ; and if 
they would take these figures they would see they were not justified in 
declaring a dividend of 1 per cent. He thought the best plan would be to 


- pay a dividend of 5 per cent., and repay £370 of the money due to the 


ank. The debt at the bank had been added to capital, and was not a debt 
due by the gas undertaking at all. If it had not been for this debt they 
would have been in a position to have a respectable dividend. They paid 
£25 for the accounts to be audited ; and they had been audited and found 
correct. Was it possible for any gentleman to have signed the accounts 
as being correct when he knew the revenue had been applied to capital 
purposes, and made chargeable with interest ? It was a thing he (Alder- 
man Clark) never heard of; and how such a thing could be justified he 
could not imagine. From 1860 to 1883 upwards of £30,000, which ought 
to have been devoted to revenue purposes, had been taken from revenue 
and applied to capital charges; and instead of being so applied and the 
amount written off, it had been added to capital and charged with interest. 
He did not profess to be thoroughly acquainted with finance ; but his idea 
was that money should be properly dealt with, and not be applied so as to 
delude people, and make it appear that works which had been paying & 
handsome dividend had only been paying 5 per cent. 

Mr. Hoven seconded the amendment. 
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Alderman R. E. Cuark (the mover of the amendment which was carried 
on the previous occasion) said he was prepared to lay before any com- 

etent accountant the whole line he had assumed as to the payment of 
the dividends. He maintained that a dividend of 6 per cent. had been 
honestly and properly earned; and he said the line which the Chairman of 
the Gas Committee had taken in this matter was scarcely suitable. He 
found the very accounts to which reference had been made had the name 
of Alderman W. C. Clark to them as Mayor's auditor. Either they were 
wrong at the time, and sheuld have been protested against, or they were 
right then and were right now. 

Alderman W. C. Cuark said the gas accounts never came before the 
Mayor's auditor. 

Mr. BENTLEY said this question of dividend had been referred to the 
whole Council for consideration ; and, after a somewhat warm debate, 
they had arrived at the determination to charge the gas-works with 6 as 
against 5 per cent. This resolution had been carried by one-half of the 
Council, and would have been supported by other members had they been 
— The real question for discussion was a simple payment to the 

orough fund of 1 per cent. It was contended by Alderman W. C. Clark 
that the gas-works had not earned 6 per cent., and had barely earned 5; 
or that they were about £169 short of paying the extra 1 per cent. Surely 
this was not a very great question. He maintained that the Corporation, 
as custodians of the gas-works, were entitled to the whole of the earnings 
of the works; and if these earnings were not handed over to the borough 
fund, the consumers of gas in the town were entitled to a reduction in the 
price. It had been said by Alderman W. C. Clark that the gas-works were 
really not in a position to pay the extra 1 per cent. If so, the works had 
been extravagantly managed. He had made some inquiries of a gentleman 
who from time to time had large contracts with different gas companies in 
Yorkshire, and, taking Hull for instance—where there were three com- 
peting Companies, with ls. increased tonnage for the delivery of coal, 
and the standard of gas equal to that of Doncaster, and the price 
charged 1s. 11d. (being 1s. per 1000 cubic feet less)—they were in a position 
to pay a dividend of 10 per cent. and give a bonus of 5 per cent. In York 
the gas was 5d. per 1000 cubic feet less, there was an increased rate of 
delivery for coal, and still they were in a position to charge 2s. 6d. per 1000 
cubic feet, and pay a dividend of 10, and give a bonus of 5 per cent. If 
the Doncaster works were properly managed, and that economy was 
exercised which ought to be practised, the Corporation, instead of receiving 
5 or 6 per cent., would be in a position to receive the same dividend as was 
paid by all other gas undertakings throughout Yorkshire. 

Alderman W. C. Cuark said he thought Mr. Bentley was not exact in 
his figures, or he would not have made the statements he had done. If 
revenue had been applied to revenue purposes, and capital had been applied 
to capital, and made chargeable for interest upon revenue, he might tell 
him that he would find the Doncaster Gas-Works had paid more than 10 

er cent.; but he would call his attention to the fact that since 1880 there 
had been an expenditure upon the works of £13,000—expenditure upon the 
erection of new works and the extension of mains; £8000 was borrowed by 
the proprietors, and £13,000 was added to the capital. The sum of £5000 
was left at the bank for the Gas Committee to pay out of revenue; and if 
they added this to the amount of revenue which had been paid, they would 
find the gas-works would have yielded more than 10 per cent. 

Mr. BentLry: Have the profits been capitalized? 

Alderman Srocxi: Yes. 

Alderman W. C. Ciark said they could not expect to increase the value 
of the property and have at the same time the same amount of revenue. 

Mr. BEenTLEy said everyone must know that all capital was made out of 
profits; and he maintained most strongly that directly the Corporation 
capitalized the profits of the gas undertaking the profits were chargeable 
with interest—no matter whether it was from profits or borrowed money. 

Alderman W. C. Cuark said the bonds which were added to the capital 
had been paid out of revenue, and had never been written off capital. 

Alderman R. E. Ciarx observed that he had never heard of such a thin 
as “writing off capital.” Let them take the case of the London an 
North-Western Railway Company, with its enormous share and debenture 
capital. Did anyone suppose the proprietors were not rich enough, if 
they thought fit, to raise their share capital sufficiently to discharge their 
whole debenture indebtedness ? and would they write off the capital of 
the London and North-Western Railway Company? The Doncaster Gas 
Company was a very prosperous Company, and had been for years. On 
Oct. 1, 1858, when the Corporation became sole possessors of the works, 
and all the debts had been discharged, it was worth something under 
£9000. Their possession to-day was worth £36,000, after they had dis- 
bursed all debts. The question was: Should they reverse the policy on 
which the works had been built up for the benefit of the burgesses, to 
whom they belonged, and whose property had no right to be unnecessarily 
frittered away in the undue reduction of the price of gas, in order that a 
few —_ consumers might benefit by the reduction? The Gas Depart- 
ment of the Corporation belonged to the whole of the burgesses, whether 
they chose to burn gas or candles ; and beyond reducing the price to a fair 
and legitimate charge for the benefit of the consumers, they had a right 
to everything the works would make. This was the whole question. 
There lurked in the background a matter which did not appear on the sur- 
face; and this was the early reduction of price. It was entirely mis- 
leading to say the Corporation had spent so many thousand pounds upon 
the gas-works, They borrowed £8000 on bonds, limited to the character 
of specific bonds, because they did not see their way to paying them off at 
an early date. They borrowed the remainder at the bank, because their 
credit was good, and it was cheaper to doso. The question was whether 
or not they were to give away the profits beyond a certain reasonable 
amount. His contention was that the consumer had all he was entitled to 
at present. 

The Mayor remarked that the capital was a fictitious one. 

Alderman R. E. Cxuarxk said he could not allow this remark to pass 
unnoticed. It was not a fictitious capital. When they erected entirely 
new works, such as had been put down at Balby and other places, it was 
fresh capital which was expended ; and, unless they contracted disadvan- 
tageously for them, the works were worth all they had cost. If they 

revented depreciation, they did not want a depreciation fund ; but if they 
et their works go to rack and ruin, then no sinking fund would put them 
right. If they maintained them and did their duty out of revenue, they 
would not want any sinking fund; but people who would not have a sink- 
ing fund charged everything to capital. He would not bea party to passing 
the accounts if he did not believe they were honest; and he considered 
they were perfectly honest as between revenue and capital. 
an oision then took place; the result being that the numbers were 
ual. 

The Mayor said he was placed in a difficult position ; but still he would 
not shirk his principles. fre should therefore give his vote in favour of 
the amendment. 

The minutes were accordingly not confirmed. 





Tue Berlin gas authorities have offered three prizes for the best designs 
for street lamps. 





THE PROPOSED PURCHASE OF THE LINCOLN GAS COMPANY’S 
WORKS BY THE CORPORATION. 
Tue Pou or THE CITIZENS. 

The Special Committee of the Lincoln Town Council who had recom- 
mended the purchase of the Gas Company's undertaking by the Corpora- 
tion, being desirous that the advantages of the purchase should be fully 
placed before the owners and ratepayers who are about to be called upon 
to vote on the question, and finding it impossible themselves to effect this 
object as completely as they wished, invited those whom they believe to 
be favourable to the purchase, and who they hoped would be willing to 
assist them in explaining the question to others, to meet at the Guildhall, 
last Tuesday evening, for the purpose of considering and deciding on the 
best means of effecting this object. There was a large attendance; and 
the chair was occupied by the Mayor (Mr. F. J. Clarke). 

In opening the proceedings, the Mayor remarked that action on the part 
of the promoters of the scheme was necessary on account of the course 
which was being taken by one member of the Corporation, and two or 
three other citizens who were opposed to the purchase, in canvassing and 
making misrepresentations against the scheme. The Committee asked the 
assistance of those who were favourable to the purchase ; and he was glad 
to see so large and influential a meeting. The purchase of the gas-works 
would, he fully believed, be a good thing for the city; and he hoped all 
present would use their best endeavours to ensure the carrying out of the 
proposal. 

Alderman Mattsy said that so influential a gathering of citizens as he 
there saw would strengthen the hands of the Corporation. He believed in 
all sincerity that nothing had ever before occurred, at least in his life- 
time, that would benefit the citizens so largely as the purchase of the Gas 
Company's undertaking. If the Corporation were enabled to make the 
paeen, he was satisfied that they would, within 18 months afterwards, 

uve results to show which would far exceed anything that had been put 
before the citizens up to the present time. 

The Mayor said that books had been prepared for canvassing the 
voters ; and those gentlemen who undertook the canvass would be able to 
explain to the citizens the advantages that would arise from the purchase. 
[The books were then produced, and were readily taken charge of by 
various gentlemen.} In order thatthe canvassers might be in a position to 
show what advantages were anticipated to accrue from the scheme, a state- 
ment detailing some of the reasons for the purchase had been prepared by 
the Committee, and a printed copy of the same would be handed to each 
canvasser. It was as follows :— 

1. To prevent any increased dividends being paid by gas consumers to gas share- 


holders. 
2. To save £460 a year paid by gas consumers to Directors and Auditor for 


management. 
8. To obtain for gas consumers and ratepayers a profit of at least £2000 a year 


and probably much more. 
4. To prevent costly parliamentary and legal contests between the Gas Company 
and the City, which in the past 11 years have cost gas consumers and ratepayers 


not less than £4500. 
5. To prevent, as far as possible, the constant breaking up of the highways and 


footpaths. 

6. To increase the purity and reduce the price of gas and meter-rents. 

7. To obtain for the ratepayers and consumers the entire control of the lighting 
in the city. 

8. To mitigate the local burdens. 

9. To obtain benefits for the citizens of Lincoln similar to those acquired by the 
inhabitants of Manchester, Birmingham, Leeds, Leicester, Nottingham, and other 
large towns where the purchase of the gas-works by the Local Authority has proved 
of immense advantage to the public. 

10. Because the terms of purchase are more favourable to the citizens than those 


obtained by gas companies in many other towns. 


It was arranged that the voting-papers should be delivered to the voters, 
by being left at their residences, on or before Friday last; and they will 
be collected to-morrow. On Thursday, the 9th of October, the Mayor will 
begin to examine and count the votes, and proceed with the examination 
from day to day until the whole are counted. 


THE SELBY LOCAL BOARD AND THE GAS COMPANY. 

At the last Meeting of the Selby Local Board—Mr. LiversinGE in the 
chair—a brief discussion arose, which should prove a further warning (if 
one were needed) to all non-statutory gas companies. 

Mr. Burton moved—* That the Clerk be instructed to obtain a copy 
of the Charter, Provisional Order, Act of Parliament, or other document 
by which the Selby Gas Company is sanctioned ; and, if possible, lay the 
same before the Board at the next meeting.” In doing so, he said that his 
object was not a personal one, but was in the interests of the public, who, 
he thought, were entitled to know what position the Company held in 
reference to the Local Board. The Board ought to know whether it was 
one of the privileges of the Company to break up the public streets. 

Mr. Surru, in seconding the motion, agreed with the observations of the 
mover of it. 

Mr. ATKINSON, as an amendment, moved that the resolution be not 
entertained ; and in doing so, he argued that the Company was a private 
one, and the Board had no right to ask for such a document. He presumed 
that permission would have been given to the Company to break up the 
streets by their (the Local Board’s) predecessors. 

The CLERK observed that the Company held no powers under Act of 
Parliament, and therefore they could not break up the roads without 
permission from the Local Board. 

The CHarrmaNn and other members said permission had always been 
asked by the Company to do so; and it had always been granted by the 
Local Board. 

Mr. Twist seconded the amendment, which on being put was carried by 
8 votes to 2; the Chairman and one other member of the Board being 
unable to vote in consequence of being shareholders in the Company. 

Tne Scarcity or WaTEeR at Bravrorp.—It is gratifying to learn that 
the heavy rain which has lately been falling in the neighbourhood of 
Bradford has had a satisfactory effect on the water in the Corporation 
reservoirs, which was getting alarmingly low. Since the 20th inst. there 
has been an increase of 1,675,000 gallons of water in the high-level reser- 
voirs, in addition to the quantity consumed during Saturday and Sunday 
of last week. There is now a ten days’ supply in these reservoirs, the 
quantity of water being 19,991,000 gallons; but that there is still great 
necessity for the exercise of economy in the use of water will be seen when 
it is stated that the high-level supply at this period of last year was 120 
million gallons of water. The fear of an actual water famine, however, 
which has lately prevailed, may be said to be removed by indications of 
further rain. The system of pumping water from the low-level reservoirs, 
which contain a five weeks’ supply, into those on the high-level service is 
still continued; and to it a good deal of the present improvement is due. 
During Saturday afternoon and the whole of Sunday and Sunday night 
the consumption is restricted, owing to the water not being required for 
manufacturing purposes ; while the supply, whether from the natural flow 
of the springs or from the pumps, continues without cessation. 
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THE GAS SUPPLY AND SEWERAGE OF SMETHWICK AND 
HANDSWORTH. 
Locat GovERNMENT Boarp Inquiry. 

Last Tuesday, Major Tuntocu, one of the Inspectors of the Local 
Government Board, held an inquiry at Smethwick into an application by 
the Local Board for leave to borrow £30,000. Of this sum £6000 was for gas- 
works purposes, £15,000 for sewerage, and the remainder for other neces- 
sary local improvements. 

On the question of the £6000 loan for the gas-works coming up for 
consideration, 

Major Tuxxocs asked if the work for which the loan was required had 
been done. 

Mr. SHAKESPEARE, the Clerk to the Board, said it arose in connection with 
the old contracts. The total expenses of obtaining the gas supply were 
£159,939 15s. 1ld.; and the amount already sanctioned was £157,709 2s., 
making £2230 13s. 11d. spent beyond the sum already sanctioned. Then 
they had engineers’ commission on the whole work, £367 15s. 3d.; £1000 
was required for laying mains, &c. ; and £2500 as working capital—making 
a total of £6098 9s. 1d. He added that the net profits for the three months 
of 1881 and the year 1852 were £4004 14s. 4d. ; and the profits for the whole 
of 1883 were £1342—that was after paying interest and providing sinking 
fund, &c. 

The question of the application for leave to borrow £15,000 for works of 
sewerage was then considered. 

Major TuLLocu said he understood the Board were constructing a main 
sewer at a cost of £15,000, of which Handsworth had to pay about £5000. 

Mr. SHAKESPEARE : That has to be decided by Mr. Till, who is Arbitrator 
between the two Boards. 

Major Tutiocn: Your estimate is for £15,000. 

Mr. SHakesPEARE: Of the £15,000 part is to be paid by Handsworth. 

Major Tuttocn: I understood that the cost of the work would be 
£15,000, and (approximately) about £5000 will be paid by Handsworth, 
and £10,000 by Smethwick. I want to know what you require £15,000 for ? 

Mr. SHakesPEARE : In the £15,000 is not included the compensation for 
easements, tenants’ damages, engineers’ charges, and other costs. We put 
these at £2500. 

Major Tuttocu: Then you only want £13,000. 

Mr. SHAKESPEARE: We do not know; it might be more, it might be less. 

Major Tutiocn: The total estimate is £18,000, of which Handsworth 
asks for £6500; therefore we cannot give you £15,000 or £13,000 in that 
case. 

Mr. SHAKESPEARE: You must give us sanction to borrow what you think 
is a fair proportion. 

Major Tuttocu : You must make your own estimate; but the combined 
sums applied for must not exceed the estimate for the work. 

Mr. Tix asked that the estimate might be £18,500. 

Mr. A. Keen, the Chairman of the Board, said he did not think Hands- 
worth had applied for anything like the amount they would require. 

Mr. H. Warp, Clerk to the Handsworth Local Board, said if Handsworth 
had not asked for sufficient, they would ask for a further loan. 


Subsequently, Major Tutiocu held an inquiry at Handsworth into an 
application by the Handsworth Local Board for leave to borrow £6500 for 
works of sewerage. 

Mr. Warp explained that the loan was for the purpose of defraying a 
portion of the cost of a joint scheme for the sewerage of Handsworth and 
Smethwick. The sewer ran from Hunter’s Lane to Booth Street. The 
area to be drained by the sewer was about 16,700 acres, of which 5157 were 
in Handsworth. The total length of the sewer was 1 mile and 1480 yards; 
the greatest depth 25 feet; and the minimum depth about 6} feet. The 
least gradient was one in 542; the greatest one in 121; while 2020 feet of 
the sewer would be constructed under dedicated roads, 4910 feet under 
undedicated roads, and 2770 under private lands. 

After hearing evidence the inquiry concluded; and the Inspector’s 
reports on both applications will be made in due course. 





PROPOSED ACQUISITION OF THE LARGS GAS-WORKS BY 
THE BURGH COMMISSIONERS. 

A Special Meeting of the Burgh Commissioners of Largs was held on the 
19th inst.—Provost CLark presiding—for the purpose of considering a 
proposal made by ex-Provost Morris for the burgh to acquire the gas- 
works under the Burghs Gas Supply (Scotland) Act. 

Mr. Morris having stated the procedure necessary, and expressed the 
opinion that the step would be an advantage to the ratepayers, some 
discussion took place as to whether the Commissioners had power to erect 
new works in the event of the Gas Company declining to sell, asking an 
exorbitant price, or refusing to sell without arbitration. By reference to 
the Act under which they were proceeding and the Police Act, the Com- 
missioners believed that they had power to do so, as the Largs Gaslight 
Company was a private Company. The Provost, however, offered to take 
legal advice on the matter. In the course of the discussion of the 
subject, one of the Commissioners expressed the opinion that it was a 
piece of impertinence on their part to seek to have control of the gas 
supply of the town, inasmuch as they could not properly carry out what 
they had already undertaken. He said they should leave the gas under- 
taking alone, as it was now far better managed than it would be if it were 
in the hands of the Commissioners, These remarks were promptly resented 
by the other Commissioners, who called upon the speaker to withdraw 
them. This, however, he declined to do; and, after some warm conversa- 
tion, the business was proceeded with. The Commissioners appeared to 
be unanimous that no arbitration should be entered into, and that unless 
a reasonable price was asked they would build new works. The meeting 
was eventually adjourned till the 2nd prox.; the Clerk in the meantime to 
write to the Secretary of the Gas Company, and inquire on what terms 
the shareholders would be prepared to sell their undertaking, and also 
ask leave for an examination of the works and pipes on behalf of the 
Commissioners, so as to ascertain their probable value. 





THE HIRING OUT OF GAS-STOVES IN MANCHESTER. 

The Gas Committee of the Manchester Corporation have recently 
devoted considerable attention to the best mode of carrying into effect 
the provisions of the 24th section of the Manchester Corporation Act of 
1882, which says: “‘The Corporation may (if they think fit) purchase, 
provide, supply, sell, let for hire, use, and otherwise deal in machinery 
and other apparatus for using gas for the lighting and warming of houses 
and buildings, the cooking of food, and for motive power and other 
purposes for which gas can or may be used; and any such letting for hire 
may be for such remuneration in money, and on such terms with respect 
to the repair of the articles and fittings so hired as aforesaid, and for 
securing the safety and return to the Corporation of such machinery, 
apparatus, and fittings, and otherwise, as may be agreed upon between 
the hirer and the Corporation.” 

They have made inquiry from corporations and local authorities where 
similar powers are in operation; and in certain cases they have visited 





the towns referred to. Without entering into minute details with regard 
to the customs obtaining in other places, they report to the Council that 
they feel justified by the results of their inquiries in recommending that 
with a view to the more extensive use of gas-stoves, and the consequent 
increased consumption of gas, the Council should adopt the following 
proposals :— 

1, That well-known makers of gas-stoves should be invited to send in 
samples of stoves, &c., suitable for letting out on hire. 

2. That gas cooking-stoves should be placed in a room belonging to the 
Department in the Town Hall. 

3. That the annual charge for the hire of stoves, &c., should be fixed at 
10 per cent. upon the net cost of the apparatus. 

4, That the Committee should be authorized to determine from time to 
time the terms upon which the various descriptions of stoves, dc, 
shall be let out on hire, and to make such variations and alterations 
therein as experience may suggest and require. 

5. That the public should be kept informed, by advertisement and other. 
se ny as to the conditions upon which they may obtain stoves on 

ire. 

The Committee conclude by saying that they will take the earliest 

opportunity of reporting to the Council the result of these experimental 
operations. 


THE NEW HOLDER AT THE LIMERICK GAS-WORKS. 

The new gasholder recently erected for the Limerick Corporation Gas 
Committee by Mr. Daniel Howard, of West Bromwich, is now in successful 
operation. A meeting of the Committee was held yesterday week for the 

urpose of inspecting the holder ; and it was in full use the following day. 
The holder is telescopic, 92 feet in diameter ; rising to a height of 50 feet, in 
two lifts of 25 feet each. It holds 300,000 cubic feet of gas, which is four 
times the capacity of the largest holder in use at the works previously, 
The tank which is 94 feet in diameter by 26 feet in depth, is constructed 
entirely of concrete, and rendered inside with neat cement. It was at first 
intended to have the coping, rest-blocks, and guide-blocks of cut stone; 
but finally concrete was preferred, with the result of a considerable saving 
in the cost of the tank. The work has been completed in the most satis- 
factory manner ; both tank and holder being perfectly stanch. The whole 
has been erected to the plans and specification, and under the personal 
supervision of the Engineer of the works (Mr. Philip J. Baker), who has 
done his work to perfection. The Committee expressed themselves highly 
pleased with the work, which has been put out of hand in a masterly 
manner, . 


THE ELECTRIC LIGHTING QUESTION IN CHELSEA. 

At the last Meeting of the Chelsea Vestry, the report of their Surveyor 
on the electric lighting now in operation in certain parts of Colchester* 
was under consideration. Mr. Stayton concluded his report with these 
words: “ On the whole, it may safely be asserted that since my reports on 
electric lighting in July, 1878, and December, 1882, a marked progress has 
been made in the system; and I am of opinion that the time has now 
arrived when the question might be considered by the Electric Lighting 
Committee, with instructions to report upon the desirability of taking any 
practical steps under the powers of the Electric Lighting Act, with a view 
to the introduction of electricity into this parish.” 

Mr. STROoULGER said he looked upon Mr. Stayton’s as a most lucid and 
valuable report, and likely to greatly add to their knowledge of electric 
lighting. The visit of their Surveyor to Colchester was really a boon to 
the parish. If the report was referred to the Electric Lighting Com- 
mittee, as the Surveyor had recommended, something might transpire 
which would throw further light on the question, and hasten the intro- 
duction of the light into the parish. He was sure that the members of 
the Vestry, and the people of Chelsea who were gas consumers, felt the 
inadequacy of the present gas supply, and its injurious effects upon their 
health and property ; and, although the electric light might be 33 per cent. 
more in cost than gas, no doubt much would be saved by improved 
health, and a reduction of injury to property. He proposed that the 
report be referred to the Electric Lighting Committee for consideration 
and report; and that 100 copies be printed and circulated. 

Mr. GiGNER seconded the motion ; agreeing that the Surveyor’s report 
was a valuable one, and worth preserving in connection with previous 
reports on the question. 

Mr. Mossop said there was no reason to hurry. The report would be 
printed in the minutes; and nothing could be done by the Committee in 
the present year. It was a matter for serious consideration whether elec- 
tric lighting ought to be taken up by the Vestry, and public money spent 
upon that which should be done by private enterprise. If at the end of 
six months they considered it would be wise and prudent to take up the 
question, they could do so with the assistance of the new Surveyor [ Mr. 
Stayton having tendered his resignation}, and perhaps a new Committee. 
At present it was quite premature to go further into the matter. 

The Cuarrman: Do you move an amendment ? 

Mr. Mossor: No. 

Mr. Davipce: Then I move that the report be received and printed in 
the minutes only, and referred to the Electric Lighting Committee. 

Mr. Siack seconded the amendment. 

Mr. StRoutGeER: I understand the remarks of certain gentlemen; but I 
think the people of Chelsea would like to see better lighting in the parish. 
I consider Mr. Mossop is premature in his remarks. 

Mr. Youne said he was not connected with the gas companies, nor 4& 
shareholder in any electric lighting scheme; but he should nevertheless 
support Mr. Mossop’s remarks. The capital of the gas companies had 
increased, whilst the electric lighting schemes had all more or less come 
to grief; and he should strongly cbject to the electric light being intro- 
duced into the parish by means of capital obtained from the ratepayers. 
They had in London almost every conceivable system of electric lighting ; 
and they could observe how they failed to maintain uniformity of light. 
The report was, however, an important one; and it would require a long 
time for consideration. 

The amendment was then put and lost, and the motion carried. 











Tue Farstey Locat Boarp anp THE Gas SuPPLY OF THE DISTRICT.— 
At the ordinary meeting of the Farsley Local Board last Tuesday, a dis- 
cussion took place relative to the supply of gas in the district. Consider- 
able dissatisfaction was expressed by the Board generally as to the quality, 
price, and irregular supply. Some of the largest consumers of gas in the 
district had intimated to the Board that they would be willing to co-operate 
with them in trying to remedy the cause of complaint. They had further 
intimated that unless something was done in the matter they would be 
compelled to make arrangements for manufacturing their own gas. The 
Board, after a full discussion of the subject, unanimously decided to seek 
an interview with the Pudsey Local Board, whose district is supplied from 
the same source, in order to devise some satisfactory solution of the 
difficulty. 





* The main portions of the report appear in another column. 
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THE PROPOSED ELECTRIC LIGHTING OF THE HARROGATE 
MARKET. 


The suggestion to light the Harrogate Market by means of electricity, 
to which reference was made in the Journax for the 16th inst., will 
probably not lack supporters, both inside and outside the Town Council, 
in the present “ strained relations ” between the Gas Company and the 
Corporation. Enthusiastic admirers of electric lighting never tire of 
dilating on its asserted superiority to gas; though as to its cost they are 
somewhat chary of speaking definitely. They generally contrive to show, 
however, that this will not be greater than that of gas; and then leave 
events to speak for themselves. When figures are adduced, they are 
generally misleading ; and are mostly adverse to gas. Im the case of 
Harrogate, the offer of the electricians was to light the market for three 
months with six arc lamps, each of 1000-candle power, in place of the 
54 gas-jets now used for the purpose; the charge to be £50. When this 
proposal was before the Council, one of the members asserted that the 
lighting of the market under the present system cost £120 per annum; 
and he then proceeded to make a calculation as to the relative cost of the 
two lights, by which he led the Council to infer that the cost of the 54 gas- 
jets was £30 per quarter. This assertion was challenged at the time, on 
behalf of the Gas Company, by the Secretary (Mr. P. H. Wilkinson), 
who stated that the “net cost to the Council of the 54 burners does not 
reach £40 per annum.” In support of this he has since prepared a state- 
ment of the gas supplied to the market for the financial year ended ai 
June 30 last. It appears that the total quantity was 507,900 cubic feet, 
which, at 4s. 5d. per 1000 cubic feet (less 10 per cent., and an extra 10 per 
cent. according to agreement), makes the net cost of the gas used in the 
market—stall-owners’ gas, and all other lights, inside and out—£90 17s. 
The total registration of the stall-owners’ meters is 226,000 cubic feet, 
which at 4s. 5d. per 1000 feet (less 10 per cent.) comes to £44 19s. 6d. This 
the Council collect; and consequently it must be credited in the town 
books. The total cost of the 63 lights used inside and outside the market 
is therefore only £45 17s. 6d. Deducting one-seventh of this amount 
(£6 11s. 1d.) for the difference between the 63 lights and the 54 actually to 
be replaced, leaves the net cost £39 6s. 5d. So that the Secretary of the 
Company was quite within the mark in stating that the cost of the lighting 
did not reach £40 per annum; and as the quarterly accounts must have 
been accessible to the member of the Council who adduced the illusory 
figure of £120, it can only be assumed that it was quoted with the view of 
making the relative cost of gas and the electric light appear nearly the 
same. As this figure may hereafter be used in comparing the expenses 
attending the lighting of the market under the two systems, it is only fair 
to the Gas Company that the exact amount they receive for gas should be 
made known. 





THE INTERNATIONAL ELECTRIC EXHIBITION AT 
PHILADELPHIA. 
[From the Scientific American of the 13th inst. ] 

A little more than 130 years ago, in Philadelphia, Dr. Franklin drew 
lightning from the clouds; and found it accompanied by the same pheno- 
mena as those often observed in his own laboratory. Near thesame spot, the 
International Electrical Exposition is now being held. It was opened last 
week with appropriate ceremonies ; and by reason of its myriads of lamps, 
fed by electricity of the same nature as that which descended Franklin’s 
kite-string, West Philadelphia wears a glow it never knew before. Elec- 
tricity from a thousand lamps vies with the noonday ‘sun; and night 
bids defiance to the day. 

Though it cannot be said that its ample halls are replete with novel- 
ties, the exposition possesses nevertheless so much of attractiveness 
as to well repay the intelligent visitor, let him come from centres the 
most scientific or lands the most remote. The Committee of the 
Franklin Institute having the conduct of the enterprise, finding that 
novelties in large numbers, since they do not exist, were not to be 
had, wisely decided to exert themselves to the task of gathering 
together a complete collection of the best products of electrical science, 
pure and applied. How well they have succeeded may be judged from 
the fact that there are no really important electrical inventions (with 
possibly two notable exceptions) that may not be found either displayed 
upon the floors of their building or packed away in their store rooms 
awaiting introduction. As in the case with most enterprises of this 
nature, the exhibitors have been dilatory; many of the most important 
exhibits having been placed only during the past few days. If there is 
wanted an excellent opportunity to observe the electric lighting systems 
on a large scale and in juxtaposition, it is to be had here. Their virtues 
as well as their defects are exposed to the public gaze ; and any attempt to 
conceal a flaw only serves to attract the more attention. Aside from the 
economical status which, it is but fair to say, has hardly been decided as 
yet, the uncertain or varying duration of life of the incandescence lamp is 
readily seen to be its chief defect. Here and there a lamp for which a life 
of from 600 to 900 hours is claimed is seen to have suddenly dimmed ; and 
others that have evidently served before are aglow with undiminished 
intensity. 

Upon the opening day the Committee of Supervision were so much 
occupied with important details as to forget to set out cautionary notices 
regarding the approaches to the large dynamos and the big magnets; and 
they were surrounded by crowds, many of whom are no doubt by this time 
wondering what uncanny influence it is that makes their watches go too 
fast at one time and too slow at another. 

The idea of giving no awards or prizes for excellence did not originate 
with the managers of this enterprise; but its adoption does credit to their 
discernment, and isa proof, if proof were wanting, that the element known 
vulgarly as “claptrap,” forming so important a feature of most exhibi- 
tions, is to have absolutely no part in this. Who has not wondered, when 
looking over the advertisements in the public prints, that so many manu- 
facturers received “ first prizes” for the same article at the same exhibi- 
tion? Indeed, the custom of giving everybody a prize has of late grown 
s0 common in some sections that the breach has come to be more highly 
honoured than the observance. As an illustration of this, it is recorde 
that, at a recent English fair, a man vending tobacco wandered through 
the halls exclaiming, “ ’Ere’s yer prime smoking tobacco; h’only h’article 
in the h’exhibition what didn’t get no prize!” 

Official examinations will be made of everything of an important nature ; 
the examiners being well-known scientists with a special knowledge of the 
particular apparatus under inspection. Quantitative tests will, as far as 
possible, be made by methods which allow of a proper checking of results ; 
and all codes or schemes for tests must be approved by the Board of 
Examiners. Moreover, all making applications for special tests must bind 
themselves to acquiesce, without appeal, in the results obtained. This 
admirable plan, by which the deserving only will be rewarded, originated 
with the managers of the Vienna Electrical Exposition last fall. It is 
designed to prevent the adventurer and the quack from preying upon the 
unwary. The reports of the results of testsand examinations made by the 
several sections of the Board of Examiners will, as far as possible, include 
details of methods used and experiments made ; and these reports will be 
signed by the majority of the members of the section. Hence, the pro- 





moters and projectors of any electrical apparatus examined will have in 
their possession an official paper stating in concise language, not. what 
they claim for it, but just what it has shown its ability to do before a board 
of scientists who have no pecuniary interests in it whatever. 

Among the dynamo machines for lighting, plating, and miscellaneous 
purposes there may fairly be said to be nothing new, if we except an 
unusually large dynamo among the exhibits of an incandescence electric 
lighting company, and which is said to be capable of feeding 2500 incan- 
descence lights, each of 16-candle power (equal to an ordinary gas-jet). 

After a brief reference to some of the miscellaneous contents of the 
exhibition building, the account continues: The improved gas-engines 
work almost side by side with the steam-engines coupled up with the 
dynamo machines; and gas, even as an illuminant, refusing “to pale its 
ineffectual fires,” presents itself through the powerful lenses of the new 
Siemens lamp. This may be regarded as an important feature of the exhi- 
bition; and gives an opportunity for comparison, of which practical men 
will not be slow to avail themselves. 

As to whether gas as an illuminant is to give place to electricity, isa 
question which has not yet been definitely decided; but that gas as a fuel 
is more economical and more easily handled than coal may be said to have 
been long since apparent. Expert tests with the gas-engines now on 
exhibition, intended by their projectors to usurp the place of the steam- 
engine in working dynamos, show that a greater intensity of light can be 
obtained through electricity from a dynamo worked by a gas-engine, than 
could have been had if the gas used as fuel had been turned directly into 
light. As is well known, by far the greater portion of the chemical energy 
of illuminating gas is turned into heat rather than light ; whereas, in the 
case of the electric light, the converse is true—only a very small portion 
being turned into heat. 

Quite recently Professor Rowland, of the Johns Hopkins Institute, and 
Professor Barker, of the University of Pennsylvania (both of whom are 
members of the Committee having the conduct of the Exposition), com- 
puted the light that one horse power yields in the Edison incandescence 
system, and found it to be in Carcel units (9 candles = 1 Carcel) 11 to 21. 
Swan’s incandescence lamp gives 16%. Recent measurements of the voltaic 
arc light show that with a distance of carbons 4 inches, and a current 
generated by an ordinary Gramme machine, a result is obtained of 585 units; 
while with a distance of carbons 1} inches, and an ordinary running 
Gramme machine, it is 230 units. 

A gas-motor using illuminating gas has been found to consume on the 
average 1 cubic métre, or 37 cubic feet, per horse power of 75 kilogram- 
metres, or, in other words, 542 foot-pounds. Professor von Marx, of Wur- 
temberg, has found that an Argand burner, on the other hand, consuming 
5 cubic feet of gas per hour, gives a light equai to 18 candles; and a cubic 
mitre of gas will give a light equal to 120 candles. Reckoning a Carcel 
burner as being equivalent to 9 candles, this corresponds to 134 Carcels. 

One of the principal, if not the most important exhibit of the foreign 
section has not yet been placed in the hall; though many inquiries have 
been made for it by electricians. This is a primary battery, the invention 
of an ingenious Frenchman. There is nothing new about the battery itself ; 
and no claim for novelty of design is made for it. It is the elements that 
are used, or rather the combination of elements, for which a claim of 
novelty is made ; and if the half of what is promised as the result of such 
a mixture may be strictly relied upon, the storeage battery (socalled) which 
has been held in such high esteem, must, so far as economy and efficiency 
are concerned, be relegated to second place, and the primary battery be 
regarded as the coming storehouse of electrical energy. If this primary 
battery will do what they promise for it—i.c., if they do not deceive them- 
selves—-their battery may be made to feed incandescence lamps, each of 
16-candle power, for 1 cent per hour. The jars are of the ordinary des- 
cription ; having wires attached, which may be led through the gas-pipes 
of a dwelling or office. The design is to place such a battery in the cellar 
of a dwelling, for instance; and from it supply a complete incandescence 
lighting plant with electricity. To do this with the famous secondary 
battery, a steam-engine and dynamo would be required ; or else the battery 
must be taken out and recharged several times a week. It is claimed for 
this French primary battery that an ordinary intelligent servant would 
recharge it, having only to pour in a new supply of liquids when exhausted. 
It is easy to imagine, if the capability of this battery is not exaggerated, 
the innumerable other fields in which it might be made useful. 


THE ELECTRIC LIGHTING EXPERIMENT AT COLCHESTER. 
The Surveyor to the Chelsea Vestry (Mr. G. H. Stayton, Assoc. M. Inst. 
C.E.) has just prepared the following report on the electric lighting experi- 
ment that has been tried at Colchester for the last three months, as 
noticed in our issue for June 17 :— 





In accordance with instructions, I have visited Colchester for the 
purpose of inspecting the system of electric lighting, which has been in 
operation in that borough since the 11th of June last. 

The installation was carried out, and is maintained by the South-Eastern 
Brush Electric Light and Power Company, who obtained a Licence from 
the Board of Trade. The system consists of private lighting only—that is 
to say, it is not at present extended to street lighting. 

The area supplied is in the centre of the borough ; and comprises Head 
Street, High Street, and Culver Street. The generating station is in a yard 
in the latter street ; the engine for driving the two 40-light Brush dynamo 
machines being of 25-horse power nominal. I saw the machinery in full 
operation ; and feel bound to add that there was no apparent cause of 
annoyance, and that similar stations might be established in any part of 
a town without creating inconvenience. The current is conveyed to six 
storeage stations; five of which are ordinary cellars underneath street 
shops, and in which the necessary number of accumulators or secondary 
batteries are placed. The first set of accumulators is at the generating 
stations; and the “cellar” stations are at about equal distances apart. 

The cables are carried underneath the footways in a brick trench, 
9 inches by 74 inches, suitably arranged for drainage; and at the carriage- 
way crossings the trench is deeper, and covered with a cast-iron cover, 
made in short lengths, and with flap-joints. The cables and service-wires 
are all suitably insulated by lead coatings, and the service connections to 
the houses are laid in wooden troughs under the footways. 

A safety fuse or cut-out, enclosed in a small box, is fixed to the con- 
ductor of each service line, near the point of entrance to each house, 
which effectually interrupts the passage of the current in case of short- 
circuiting. As the poi of electricity is constant, the light is always 
available ; and, by means of the switches, it can easily be turned on or off, 
either at the main or at any or either of the lamps, at the will of the 
consumer. 

The system of supplying electricity by means of storeage batteries 
certainly possesses the merit of economy, inasmuch as the cables for the 
supply of 2000 glow or incandescent lamps of 20-candle power each have 
cost but £1200; whereas under the direct supply system the cost would 
probably have amounted to £7000 or £8000. The working of the system 
appears to be economical, as the operations are mainly carried on in the 
day-time ; in fact, the current is entirely generated, and the accumulators 
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charged and tested, during the day. It will, therefore, be observed that, 
under this system, the actual lighting is in no way dependent upon the 
moving machinery. 

1 have endeavoured to give a general outline of the system, and to avoid 
detailed descriptions of technical points. But I ought perhaps to state that 
immediately next to the exciter and dynamo machines there are the volt 
meter, the ampere meter, and the regulator, together with alternate sets of 
rocking-switches and batteries ; overcharging or injury to the latter being 
prevented by an automatic “master” cell. Practically the system is 
invented with a view to converting high electro-motive force, during 
charging, to the standard electro-motive force required for the lamps and 
by the rules of the Board of Trade which relate to standard pressure. 

The shops and premises at present supplied with electricity within the 
area are about 30in number. The lamps used are the incandescent lamps ; 
which form of lamp certainly appears to be most convenient, both for 
installation and lighting. The lamps are either suspended from neatly- 
twisted conducting wires, or mounted on the disused gas brackets or fit- 
tings ; but the former plan is preferable. Most of the lamps are plain; 
but some are shaded, according to taste or the nature of the business. Of 
the various shops thus lighted I noted that the following businesses were 
supplied :—viz., jewellers and silversmiths, tailors, clothiers, ironmongers, 
china and glass dealers, bootmakers, booksellers, hosiers, hatters, chemists, 
haberdashers, furniture dealers, and milliners, together with a large hotel 
and assembly rooms.* 

From inquiries I gathered that the advantages of the light are much 
appreciated; and after dark it was obvious that it was both steady and 
brilliant, and that the contrast with the shops lighted by gas was extremely 
unfavourable to the latter. In some shop windows two or three glow 
lamps show up the goods wonderfully well; but when six or seven are 
used, the effect is splendid, every delicate colour being apparent, and out- 
side reflectors rendered quite superfluous. 

The price of gas at Colchester is 4s. 6d. per 1000 cubic feet; but the 
Electric Lighting Company supply the electric light at the rate of 4d. per 
lamp per hour, or 2d. per lamp per day and night in the summer, and 
3d. in the winter. Obviously, until a greater number of the proprietors 
of shops and premises within the area are practically convinced of the 
advantages of electricity, and act accordingly, the undertaking cannot 
succeed commercially ; but at the same time the practicability of house-to- 
house lighting has been successfully 7 seme 9 The General Manager 
estimates that if the whole 250 houses within the area took a reasonable 
amount of light, he would secure a profit of 144 per cent. on the present 
basis. On the other hand, however, the fact must not be lost sight of that 
the light thus described might reasonably be deemed a luxury, inasmuch 
as (light for light) the price is equivalent to 33 per cent. more than gas. 





METROPOLIS WATER SUPPLY. 

In his report on the Water Supply of the Metropolis during the month of 
August, Colonel Sir I’. Bolton refers to the possible pollution of the supply 
by the fouling of tributaries of the Thames. He says that having been 
informed that serious complaints were being made of the pollution of the 
River Wey, and of large numbers of dead fish which were reported to be 
daily coming down the stream, and lying putrefying on the banks, he went 
to Guildford in order to inspect the river; considering that any pollution 
of the Wey might injuriously affect the water taken in by the London 
Water Companies at Sunbury, West Molesey, and Hampton. He found 
the river at Guildford in fairly good condition, though rather low, and 
carrying some scum; but he did not see any dead fish. On inquiry, he 
ascertained that about a week before some cartloads of dead fish had been 
removed by the authorities from above the mill-weir at Guildford. The 
Wey was inspected from some three miles above Guildford to Weybridge ; 
but, with the exception of the excessive growth of weeds, the water 
appeared to be in good condition. Sir F. Bolton was unable to obtain any 
reliable information as to the cause of the extraordinary pollution, which 
appeared to be attributable to the paper and other mills on the Wey above 
Guildford. He suggests that the Local Authorities, on becoming aware of 
the pollution of the Wey, ought forthwith to inform the Thames Con- 
servancy, in order that steps might be taken to at once advise the Water 
Companies to close their Thames intakes, so as to prevent any possible 
pollution of the London supply. 

Alluding to the damage to which water-pipes are liable by the passage 
over them of heavy loads, he remarks that it having been decided during 
August to remove the Wellington Statue to Aldershot, he (fearing that its 
great weight passing en route over the junctions and sluices of the London 
Water Companies’ pipes might cause some serious damage to them) placed 
himself in communication with the authorities at the War Office and HM. 
Office of Works, and offered his services; representing to the Departments 
that the route should be so selected as to avoid danger as far as possible. 
These services were accepted ; and he arranged that the statue should be 
accompanied on its journey by officials of those Water Companies over 
whose pipes the lends had to pass, so far as the limits of each Company 
extended. The heavy trolly (which with its load weighed about 20 tons) 
conveying the portions of the statue, was guided in such a way as to avoid 
the run of the pipes; broad plates being put under the wheels at the 
dangerous and weak places in the roads. The statue was removed in 
three trips. Sir F. Bolton accompanied the loads all along the route from 
Hyde Park to Wimbledon, where, in his opinion, the possibility of damage 
to the mains ceased. The whole of the statue was thus safely conveyed in 
three loads over the route selected, without accident or damage to anything 
connected with the Water Supply of the Metropolis. 

With regard to the condition of the River Lea, which has recently been 
the subject of so much correspondence in the daily press, Sir F. Bolton 
states that arrangements were made with the Lea Conservancy for a 
personal inspection by him of the river above the intake of the New River 
and East London Water-Works Companies, accompanied by the Sanitary 
Engineer and Chemist of the Conservancy and the Engineers of the Water 
Companies. The result of this inspection (which was to take place during 
the present month) will be published in Sir F. Bolton’s next report. 





ANOTHER REDUCTION IN THE PricE or Gas aT PLymMoutH.—The Plymouth 
Gas Company have announced a further reduction in the price of gas to 
1s. 10d. per 1000 cubic feet. The public lamps of the town will, of course, 
share in this reduction; and, the Western Morning News (in referring to 
the matter) says, an opportunity is thus afforded to the Municipal Authori- 
ties of putting into practice their good intentions of some time back, of 
giving the town more and better light. This is one of the matters which 
has been under consideration for a long time; but, somehow or other, it 
has not yet got beyond the consideration stage. In many streets not only 
is the gaslight of the most meagre iliuminating power, but in point of 
number the lsmps are barely more than sufficient to make darkness 
visible. With this latest reduction in the price of gas, the Council can 
add to the number of public lamps without increasing the cost to the 
ratepayers. 


~ * The lighting of the hotel has since been discontinued. See “Electric Lighting 
Memoranda,” in our editorial column to-day.—Eb. J. G. L. 





THE DANGERS OF A HIGH-PRESSURE WATER SUPPLY Iy 
TOWNS AND CITIES. 5 

Mr. John R. Wigham, of Dublin (a gentleman well known to readers of 
the JourNAL as the inventor of apparatus for lighthouse illumination), has 
laid before the Town Commissioners of Blackrock, co. Dublin, of which 
body he is Chairman, his views upon the danger to health from a high- 
pressure water supply. 

It appears that some time ago, in the course of his practice as a Water 
Engineer, he was consulted as to the cause of a large amount of foul organic 
matter which had been drawn off from the public water-mains of Dublin 
through one of the ordinary high-pressure taps. On investigation, it wag 
found that a manufacturer, for whose business purposes it was necessa; 
to boil large quantities of fatty matter, had connected his boiler directly 
with the public water supply. So long as the pressure was maintained in 
the water-mains, no harm resulted; but, whenever the pressure was 
diminished (by turning off the valves, or from other causes), the whole 
contents of his boiler were sucked into the mains and became a source of 
danger and discomfort to the inhabitants of the neighbourhood, whose 
watersupply was thuscontaminated to an extent “ frightful to contempiate.” 
Mr. Wigham points out that while the action of such a manufacturer in thus 
connecting his boiler with the public water supply was illegal, and while he 
could beseverely punished for doing so,the same danger which his proceeding 
caused to the md om health is found every day in the very common prac. 
tice of placing the ball-hydrants on a high-pressure water supply at regular 
intervals in the streets and roads of cities. The moment the pressure of 
water in the mains is reduced to a certain extent, the balls of these 
hydrants fall; and if, as is generally the case, they are placed on a level 
with, or beneath the surface of the roadway, any water or other liquid, 

ure or impure, which may be lying on the surface of the street or road is 

iable to be sucked into the mains, as was the case in the instance above 

referred to. Mr. Wigham states that it is almost needless to indicate the 
great danger to the health of the community which is thus caused. The 
people of a whole neighbourhood might be poisoned, or epidemic diseases 
encouraged, by this hitherto unsuspected pollution of the water supply, 
The remedy suggested by Mr. Wigham is two-fold : First, that the pressure 
of the water should be constant; and, second, that all the hydrants should 
be placed either entirely above ground or in such elevated positions that 
it would be impossible for any water lying in the street or road to enter 
them. 

DR. ANGUS SMITH ON THE EXAMINATION OF WATERS. 

The following is the report of the late Dr. Angus Smith that is referred 
to in our “ Water and Sanitary Affairs” to-day; being the second report 
he presented to the’Local Government Board, in his capacity as Inspector 
under the Rivers Pollution Prevention Act of 1876 :— 

To the Local Government Board. 
My Lords and Gentlemen, 

I beg to forward the second report under the Rivers Pollution Prevention 
Act. 1t consists of an inquiry into certain characteristics of water, and 
specially of new methods of examining the organic substances which may 
be found in them, and which are of such a character as may be supposed 
to affect health. It is divided into three parts. The first, which promises 
at present to be the most important, indicates a method of measuring the 
amount of organic activity amongst the microbes (at least of a certain class) 
which exist in the waters. Thisis done by a chemical method, and admits 
apparently of the greatest exactness. I find that in nearly all natural 
waters, sugar is made to ferment and give out hydrogen gas. The amount 
of this gas produced is, in some, very small; but it increases in proportion 
to the impurity of the drainage. It is not found when distilled water is 
used ; and it is not met with in the case of boiled waters. 

The question may arise, what kind of microbes are those which produce 
this decomposition? The answer, so far, is clear: They are such as, if in 
large numbers, render water impure to the senses. The escape of hydrogen 
from decomposing organic substances is not a novelty; but the escape 
from waters with sugar added, so far as I know, was perfectly new when I 
first alluded to it a few months ago. The amount of hydrogen obtained 
being measurable with the greatest exactness, gives us, I consider, a clue 
to a mode of estimation of the value of waters which seems to me at the 
moment to be absolutely certain, in relation to some of the most important 
characteristics. 

I have given a number of results which I think are satisfactory. They 
agree with all our common ideas of purity. In no case whatever has any 
hydrogen been obtained when distilled water or boiled water has been 
experimented upon. It is now about ten years since, in my tenth report 
under the Alkali Act, I explained my endeavours to obtain results from 
air washings by using sugar; thinking by this means to obtain an indica- 
tion of pure and impure substances, and especially of organized bodies 
existing in the air. I there mention that I obtained some hopeful results, 
but not sufficiently decisive. Having lately made another experiment in 
the same way, I have come to the conclusion that it was want of patience 
which prevented success; and this subject I hope to pursue. If so be that 
the results are similar to those found in water, we shall be able to measure 
exactly the force or the quantity of the decomposing matter in the air, so 
far as a microbes are concerned. This is an expectation ; the first is 
a result. 

Having obtained a certain fixed foundation with substantial experiments 
regarding water, and promising ones regarding the air, I am naturally led 
to go further, and to consider how far the measurement of zymotic action 
by hydrogen may be viewed as a measure of the germs of disease. When 
we use the word “ zymotic,” it is perfectly clear that we refer to bodies 
quite other than those which gave the original name to yeast; and the 
question may then be asked, when measuring the hydrogen: Are we not 
measuring also the zymotic action of innocent microbes? I think the facts 
stated here are at least a partial reply to this, unless we imagine that many 
classes of microbes are mixed up together in the different waters in such & 
a: ged as to be always in equal proportion—an idea which may be put 
aside. 

To illustrate the belief that the method of measuring deals with bodies 
of an offensive character, we have the fact of their increase from the purest 
water of the mountains to the worst sewage ; and this is practically a reply. 
The bacteria found on the surface of gelatine which has been dissolved in 
sewage water may be called artificial; but they produce hydrogen in the 
same manner as the natural microbes found in water and sewage. 

It would then appear that, so far as hydrogen is concerned, there is, a8 
has been stated, a regular gradation. The question may now be asked: 
Is there a similar gradation of noxious material in all decomposing organic 
matters? The most noxious gases—the most destructive to human life— 
have been obtained from substances which pass into the sewer. The 
waters containing them gradually diminish in danger and offensiveness, 
until they become the waters of some of our sewage streams, which, in 
certain stages of oxidation and dilution, have lost to the naked eye the 
proof of their noxious ingredients. It would seem, then, as if the infec- 
tious or noxious matter of sewers could exist in almost any degree of 
intensity, as we see it mixed in every possible degree of innocence. This 
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is quite in agreement with what I, some years ago, said with regard to the 
ases from closely confined sewers and from open sewers. 

From these facts, which form the foundation of the inquiry, it is only 
natural that we should look forward and speculate on future work. If 
these microbes which may be found in sewage are analogous to those 
found in any zymotic diseases, we may expect that the latter will also 
produce hydrogen. Of course the question arises, how we shall know 
which class isthe producer. This question it is not the part of the process 
to answer; but if the production of hydrogen is in proportion to the 
intensity of microzoic life in diseased matter as it is in the disease-bearing 
liquid called sewage, then we havea measure of the intensity of the disease 
or zymotic germ. 

Of course this part must be treated as a speculation. Still it is a 
speculation which gives us great hope of advance in this department of 
knowledge. It is probable that in sewage we have, at some stage or other, 
the germs of every disease existing in the community; and perhaps, if 
intensified enough, the germs of every possible disease. But this also is a 
speculation. I hope to be able to examine the zymotic life, so to speak, 
pertaining to various unwholesome materials. 

Of course it may turn out that I am looking too far. Still I have given 
the foundation of my reasoning; and the work done so far is not specu- 
lative, but fundamental. 

A curious result of this power of calculating the force developed by 
microbes, is that we shall be able to calculate the electrolytic power of the 
movements involved in the life of a single microbe; and from this follows 
its mechanical equivalent. A microbe comes out of the dark and invisible 
into light. The unseen movements are the modes of using its power. I 
refer to the whole of the movements preceding and producing the visible, 
as indicating one life. And, indeed, we have a point of divergence, or of 
meeting, where the mechanical power of a disease of a zymotic kind may 
find an expression. 

This first part alorg with the second breaks entirely new ground. The 
second part continues the proof of the natural purification of rivers, now 
beyond dispute, as it can be shown in the laboratory. The third part 
is an examination of waters, using, so far as I was acquainted with it, 
Dr. Koch’s gelatine process. There is a great deal more to be done to it, 
to make it of oe service to chemists; but I think its general character 

ill be seen in this paper. ‘ ; 
yg nd oon 1894. ay (Signed) R. Aneus Situ. 

Note.—I look also to examining the zymotic condition of a soil as well as 
other natural or artificial products and conditions of surfaces. This work 
is in progress, and promises well (a few results are given). Surfaces in 
houses are also to be included. 


On THE EXAMINATION OF WATERS. 
No. 1.—The Hydrogen Process—A New Method. 

Having shown my earlier opinions on water analysis and the need of 

searching for organisms found therein, it is clear I have long been con- 
scious of the imperfect nature of chemical analysis as applied to the 
question, Is this water well fitted for drinking or for the preparation of 
food? I attempted, but failed to develop the organisms, as at one time I 
expected to do; and I was very desirous of obtaining a plan which might 
be able, by means purely chemical, to give us some idea of the amount of 
vitality (vegetable or animal) existing in water when the microscope failed 
to guide. Heisch’s test—viz., the use of sugar as developing fermentation 
—seemed to promise very much; but, even in the able hands of Mr. 
Heisch, Dr. Frankland, and Dr. Sanderson, it did not produce the results 
which might have been expected. Some years ago I made experiments 
with air washings and sugar, with unsatisfactory, but not unpromising 
results. Lately it occurred to me to return to the use of sugar in the 
analysis of water. Tubes 7} inches long and 3 inch diameter were filled 
with the water to be examined, to which 1 per cent. of grape sugar was 
added. These were inverted, sealed at the bottom by mercury, and allowed 
tostand. In every case there was a control experiment made by using the 
purest distilled water to which the same quantity of sugar was added. 
The action was very slow; and for some time I was inclined to believe that 
nothing would take place. But, as a rule, after five days gases commenced 
to collect; and in most specimens of water tried, gas was eliminated. In 
ordinary cases I should have presumed that this was carbonic acid, and 
should have left the matter; but it was considered better to make an 
examination. The gas was therefore collected, caustic potash was added 
to it, and the carbonic acid absorbed, which was in some cases very small. 
Care was not taken to remove the gas that might be absorbed by the water. 
Pyrogallic acid was added; and oxygen was found wanting. The remain- 
ing gas was removed into a eudiometer with mercury only; to this oxygen 
was added, and the mixture fired. Contraction took place instantly. It 
was expected that a good deal of carbonic acid would be formed; but this 
was not the case. A large portion of this gas was pure hydrogen ; the rest 
nitrogen. That hydrogen should come from organic matter was not a 
novelty. I had myself found it as a peculiarity of some decompositions, 
but in very small quantities; and the fact will be found in books on 
chemistry. I am not aware, however, that hydrogen has been obtained in 
this way before; nor do I know that Heisch, who first used sugar as a test 
for water, came to make this observation. However, it is difficult to read 
up everything; and I can only say that if anyone else has observed it, 
chemists seem to have forgotten it. 

I shall give in a tabular form some of the results which have been 
obtained by the examination of various waters. It has been observed that 
the decomposition of sugar by vibrios produced hydrogen. I am not at 
this moment able to give the name of the observer. But, in any case, I 
find it convenient to take up the subject at this point, and to bring forward 
the action of sugar upon water, or rather the organic contents, as a method 
of testing the purity of water, and, so far as I know, the only method of 
measuring the amount of organic life existing in the water by means 
which may be called purely chemical. It may, however, be asked: Is it a 
real measurement of organic life, or is it only a measurement of the vitality 
of certain organisms? On this point I do not intend at present to make 
any observations, further than to say that organisms, which I call bacteria, 
were present ; and I shall not endeavour here to distinguish the forms of 
these. The subject, when it has arrived at this point, is difficult; and 
professed microscopists have not come to conclusions as to forms. It 
would appear, however, from the works of Pasteur, that microzymes may 
be various in activity without changing their appearance; that they may 
be attenuated to any extent; and that their power may be virulent to any 
extent. To say, therefore, that a certain class of microbe is present is not 
to have a very definite idea. The importance lies in the activity. Now, 
what is the measure of the activity? When these microbes are very 
active, do they decompose sugar or produce hydrogen in greater abundance 
o- when they are inactive? Ifso, the hydrogen becomes the measure 
of power. 

These bacteria found in the waters which have been examined are not 
necessarily germs of disease. We are drinking them constantly. There 
may be conditions in which they cannot be called innocent. The question 
might now be whether the production of hydrogen may be a measure of 





other microbes ; such as, for example, those really known as being pro- 
ductive of disease. These questions all require answering ; and we have 
still to answer: Is any germ of disease dangerous or otherwise according 
to the conditions to which it is exposed? If it is attenuated by a little air 
or oxygen, it becomes innocent without changing its species; and the 
chemical nature of its surroundings may make the whole difference 
between dangerous diseases and innocent conditions. We arrive, there- 
fore, at a point (elsewhere expressed) where chemical laws and the action 
of organisms meet; and the results are modified by both. 

This question has to be answered: Is the activity of these microzymes 
which we find in water diminished by aération? Are these microzymes 
which are found in ordinary drinking waters to be objected to; or, in 
other words, are they hurtful? Are these microzymes of any value in 
water; and, as they assist in the production of hydrogen when sugar is 
present, do they assist in digestion, or are they obstacles to digestion ? 

Again. Do these microzymes constitute some of the secret qualities of 
water which have been found good or evil in the opinion of so many of 
mankind? If the hydrogen is a measure of the vitality of these bodies 
found in water, can it be used also as a measure of the vitality of similar 
bodies in diseased liquids, or in substances which are the products of 
disease ? 

This subject is a very interesting one, but requires a great deal of 
attention. Results of the experiments made on waters examined seem to 
point in the direction of these suggested questions; but it cannot be 
supposed that I should be able, at least at present, to give a sound answer 
to any of them. A great deal of work must first be done. 

I am inclined to think that the present aspects of the question point 
rather in the direction which has been imagined by some, that many 
diseases may grow out of the same so-called germ; and I cannot help 
looking back to an expression of my own made in 1848: “ On the history 
of pestilence it has been remarked that new ones arise. We see here its 
analogy. New fermentations do arise. When one is doing its work it 
produces entirely new conditions where it works. These new conditions 
cause new actions; and it seems, in the complexity of organic nature, as if 
the power of producing novelties were increased by the number produced. 
Man, capable of one disease to-day, is capable of another to-morrow.” 
For the present, then, I bring forward the production of hydrogen as a 
measure of the organisms which are active in water. Whether it mea- 
sures their activity, quantity, or other characteristics is a matter to be 
decided. 

The time allowed for the collection of gases was in all cases several 
weeks. It will be seen that the amount varies from 0 up to 14 c.c. from 
50 c.c. of water. The gasconsists of hydrogen, carbonic acid, and nitrogen. 
Carbonic acid we must expect in any of these decompositions. Nitrogen 
has, I suppose, come from the nitrogenous compounds; but it is also part 
of the nitrogen in solution. This opens up another investigation—viz., 
How are the nitrogenous compounds decomposed ? The point at present 
under attention is the production of hydrogen ; and as neither the carbonic 
acid nor the nitrogen has ever appeared in such cases without hydrogen, I 
consider this gas to be the characteristic of the decomposition. 

As a rule, one may say that the suspended matter always gave the 
greatest amount of hydrogen and other gases, and that the relation of 
the nitrogen to hydrogen was often greater in such cases. Solid matter, 
however, taken from the water was always more active than anything in 
solution ; thus leading us to the knowledge of the nitrogen in the organic 
matter, and especially of undissolved matter. 

I know that it is rather dangerous to publish these results. People will 
inquire how far they are hurt by drinking waters capable of producing 
this decomposition. But the work must be done, the inquiry must go on ; 
and we cannot defer the publication until it comes to an end, as we have 
no idea when the end may arrive. I look upon it in this light: The time 
has now come when waters must be examined from a point of view of the 
organisms, more than from any other point ; but chemists must be very 
careful of the conclusions to be drawn, very careful also not themselves to 
be afraid of the existence of organisms, because, as I have often said, it is 
exceedingly probable that there are organisms of a wholesome as well as of 
an unwholesome character. 

A very important question may be asked here: Are these results 
uniform? In other words, do the same waters always give the same 
results? The reply is that they are uniform; but there are cases 
where the result was not expected. For example, in Derbyshire the 
results are very different. One does not give any gas; and the other 
gives a great deal. The reason of this is not clear; but in such delicate 
experiments we can easily imagine one. For example, the water taken 
near the bottom of the bottle, where there was more solid matter, was 
always inferior; and water that had been shaken or roughly handled was 
found inferior, throughout its whole mass, to that which was taken from 
its surface after standing for a while. In some of the other waters 
similar differences will be observed; but absolute uniformity in these 
first experiments could not be expected. The gases remaining in the 
waters after the evolution in the cold were not examined ; but this may 
be done some day. 

The Thames waters show distinct inferiority to the hill waters, both as 
to hydrogen and transformation of gelatine, in Part III. As 1 feel deeply 
the responsibility of publishing these results, I was at first not inclined to 
give the names of the different water companies from which the specimens 
were taken. 

The results of examination of sewage, sewage rivers, the decomposition 
of nitrates, and the escape of free nitrogen, the wonderful effects of putre- 
faction in destroying living organisms, the wonderful power of oxidation in 
finishing the process, and the complete disappearance of diseases, or what 
we may call germs of disease, after the fountain head is left, abundantly 
prove that Nature has taken care that curative and purifying influences 
will be rapid, and exist almost everywhere. With this belief (which may 
be called an undeniable fact) it is still true that there are many conditions 
in which it is found that impurity escapes somewhat in excess of the puri- 
fying influence. This may “ said to be the condition of the rivers near 
most of our large towns; and that some should escape from the great 
valley of the Thames is not a thing to be wondered at, or to be doubted. 
The question simply is, how far this impurity has gone, and to what extent 
it is to be objected to. I conclude from these experiments that the water 
of the Thames, even after being filtered, is less pure than the waters of the 
uplands of England. This truth can scarcely be called new; but I add 
also that the difference can be subjected to measurement, and put into the 
form of figures, so far as certain qualities are concerned. This I cannot 
add: That we can measure in the same way the effect upon health. 


[The second and third portions of the report—dealing respectively with 
the elimination of nitrogen during putrefaction in water, and Dr. Koch’s 
gelatine process—will be given next week. } 





Ar the half-yearly meeting of the Guildford Gaslight and Coke Com- 
pany on Friday last, a special vote of thanks and a cheque value fifty 
guineas were unanimously awarded to the Secretary and Manager (Mr. W. 
Longworth) for his services. 
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A POSSIBLE INCREASE OF UNDERGROUND WATER SUPPLY, 
By C. E, De Rance, F.G.S., F.R.G.S. 
[A Paper read at the Society of Arts Water Supply Conference at the International 
Health Exhibition.] 

For nearly a century the subject of water supply has been constantly 
before the public, and with the growth of population has become a question 
of vital importance to the community. The amount of information that 
has been accumulated is very large; but, investigated by Royal Commis- 
sions, and inquired into by committees appointed by scientific societies, it is 
spread over a wide range of literature. It is difficult for any one individual 
to focus the stores of information already available, still more for him to 
follow up the numerous lines of investigation these inquiries suggest. 

In my work on “The Water Supply of England and Wales,” published 
in 1882, I made an attempt to show what was the probable supply of water 
available in all the river ie of England and Wales, and what amount 
was required to satisfy the demands upon that supply; with the result 
that it appears to be amply demonstrated that the rainfall this country 
receives is more than sufficient to meet all the requirements of human con- 
sumption, manufacturing interests, and the — of canalization. And 
yet, with these resources, large districts still suffer from all the ills due to 
a polluted water supply; whilst other large areas are devastated by floods, 
representing unproductive rainfall passing to the sea. 

t is to this unproductive rainfall that I would chiefly wish to call 
attention in the present communication. Much has been written on 
underground water supply since the year 1841, when the Rev. James 
Clutterbuck stated “the extent of the supply must necessarily be regu- 
lated by the quantity of rain falling upon the surface, the rapidity with 
which it is absorbed, and the reduction to which it is subject by evapora- 
tion;” but this definition still expresses the knowledge we have on the 
subject. Rainfall being the sole source of supply to the waters beneath 
the surface as well as to those flowing upon it, accurate information on the 
amount of rain falling on a district is a matter of the first importance, and 
this, to be of any value, must represent the observations of an extended 
pees of years, so that not only may the minimum supply to be expected 

e ascertained, but also the average or mean of several successive dry 
years. Happily, through the voluntary labour of Mr. Symons, F’.R.S., we 
have now more than 2500 stations at which rainfall is recorded ; and we are 
able, by consulting his annual volumes, to obtain the necessary informa- 
tion for a large number of localities. But it is obvious that, considering 
the direct bearing such observations have on engineering, agricultural, 
and sanitary questions, the scope of the inquiry should be enlarged by 
placing it under a Government department, which could enlarge the area 
and usefulness of the inquiry without being, as now, partially crippled for 
want of sufficient funds to carry out the necessary details. 

Pervious or permeable formations, by gradually absorbing waters falling 
on their surface, which slowly percolate through them, act at once as 
filter-beds and reservoirs, the capacity of which is limited by the area of 
absorption, and the thickness of the pervious bed. When rain falls upon 
a perfectly pervious rock, underlaid by impermeable deposits, the water 
line is generally near the surface. This line or plane of complete saturation, 
in sandstone and limestone hills intersected by valleys, is found to be 
slightly above the level on which the deepest valley intersects the various 
strata constituting the water-bearing rock. 

When bands of permeable and impermeable rocks alternate, each porous 
band contains a separate sheet of water, which flows down the dip planes 
of the strata, confined by the impermeable layers above and below. Such 
water flows with the head due to the difference of vertical level—of the 
area of outcrop to that of the area of discharge, less the frictional resis- 
tance of the fragments of the rock through which it passes. When the 
facilities for the discharge of a volume are less than the quantity capable 
of being received, the porous rock will be full up to the impermeable layer 
above, which is invariably the case when all outlet is stopped by faults 
throwing in impermeable strata, or by the dip carrying the strata beneath 
the sea-level. 

Such porous rocks may be regarded, when provided with an outlet, as 
underground conduits, the depth of which is the thickness of the bed, the 
width of which is the extent of the outcrop or horizontal strike of the bed, 
and the inclination of which is the dip of the strata. Where the outlet is 
blocked, the saturation-level remains unchanged, and unless water is 
artificially removed, so as to provide space for a fresh supply, no additional 
water can be added to the existing supply. 

In sinking wells, or in boring into a mass of porous rock, the plane of 
saturation is found to vary within certain limits, being governed by the 
amount of previous rainfall. This level, by excessive pumping, is arti- 
ficially and locally lowered, but the old “rest-level” is restored after a 
certain number of hours’ cessation from pumping. The difference between 
the “ rest-level” and the pumping-level is, in some wells in porous strata, 
as much as 100 feet. The area of exhaustion resembles an inverted cone, 
the apex of which rests on the point at which the pumps abstract the 
water, and the base of which is a circle at the surface around the well. If 
over-pumping has taken place, the pumps have to be lowered; the cone 
increases in vertical height; and a larger concentric circle is added to the 
central one. 

In porous rocks of great thickness the plane of saturation is often at a 
considerable distance from the surface; the annual rainfall absorbed being 
balanced by the springs run off at low level, and the floods passing across 
the outcrop too quickly to sink into the strata. In these cases it would be 
possible to raise the height of the satwration-level, and thus increase the 
storeage powers of the rocks, by sinking ‘‘ dumb-wells ” in the porous strata, 
and draining the storm-water channels into them, which would have the 
effect of increasing the summer discharge of the springs. 

From an investigation I made in 1879, as to the area of each of the 
various rocks in each river basin, which forms the basis of the paper I laid 
before the Society’s Water Congress, convened by his Royal Highness the 
President, I estimate the area in England and Wales occupied by porous 
rocks to be not less than 26,633 square miles; while the tertiary, gault, 
weald, oolitic, liassic clays, the triassic and permian marls, and the shales 
of the carboniferous occupy a further 19,308 square miles, in nearly the 
whole of which occur pervious rocks, a larger portion of which might be 
rendered available for storeage purposes by sinking dumb-wells through the 
overlying strata, and discharging the land drains into them, which would 
prevent the water passing away in devastating floods. 

Experiments were made simultaneously on the percolation of rainfall by 
Dr. Dalton, at Manchester, and by M. Maurice, at Geneva. Dr. Dalton’s 
gauge consisted of a cylinder, 10 inches in diameter, and 3 feet deep, open 
at the top, closed at the bottom, and filled with earth, and sunk to the 
ground level. His experiments were carried on from 1796 to 1798; 25 per 
cent. of the rainfall being absorbed. M. Maurice's observations, frum. 7796 
to 1797, gave 39 per cent. of percolation. Mr. Dickenson’s, ‘:vm 1836 to 
1843, gave 42 per cent. Mr. Greaves’s observations, extend:ng from 1852 
to 1873, with an average rainfall of 25°8 inches, gave the, percolation of 
26'6 per cent. ; his gauge being a slate box with an area of one square yard, 
a yard in depth filled with soft earth, loam and gravel mixed, trodden in, 
and turfed over. Mr. Greaves states, ‘the gauge stands at Lea Bridge, 
14 miles west of, and 6 miles north from the meridian of Greenwich.’ He 





finds the abundance of water in a river to be more closely dependent on 
percolation than on mere rainfall; for consecutive months there was no 
percolation whatever ; five times there was no percolation for six months; 
and only in one year (1860) was there percolation every month. The 
greatest percolation is after thaws of snow, especially after frequent thaws 
of small falls of snow. A wet winter gives abundant springs in the 
following autumn ; butif that be followed by adry winter, it will obliterate 
the effect of the previous wet winter, this is the case in the present season, 
1884, when the springs are remarkably low, as has been pointed out in 
The Times of June 7, by Mr. Baldwin Latham. 

Mr. Greaves’s experiments show the smallness of percolation through 
earth on the whole, and its entire absence during warm summer weather, 
They also show the small thickness of earth under which water may be 
safe from evaporation, which he none at a depth of 36 inches; and even 
at 24 inches he considers it doubtful “ whether, in the hatitude and tem. 
perature of London, capillarity has more than a negative action beyond 
12 inches in depth.” Probably, in a moderately open soil, capillarity 
extends only a few inches, but the higher capillary power of clay soil 
causes a constant summer exhalation. From these facts it is evident that 
the more thoroughly a soil is underdrained, the nearer it resembles the 
“ percolation gauge,” and the less likely is water to pass off as flood in an 
open watercourse. The more free drainage is promoted, and the more 
‘*dumb-wells,” or “ inlet drains,” are constructed, the greater will be the 
quantity of water stored. In other words, the percolation period, ending 
naturally in February or March, will be artificially extended so as to catch 
a large proportion of the summer rains; and “intermittent springs,” 
which are dependent not on surface-present rain, will be increased in 
volume, and to some extent rendered more permanent, at times when the 
heavy rains of summer, through excessive evaporation, are adding nothing 
by percolation to the underground stores. 

The investigation of individual observers, and the ten Reports of the 
Underground Water Committee of the British Association (which I have 
drawn up, as Secretary of the Committee), have made well known the large 
quantities of water now pumped from the millstone grit, the permian 
sandstone and triassic sandstones, the oolites, the greensands, and the 
chalk. Towns like Liverpool, Birmingham, Birkenhead, and Nottingham, 
receive from the triassic sandstones quantities reaching, in the case of 
the city of Liverpool, 64 million gallons per day; while the analyses of the 
Royal Rivers Pollution Commission, show us the pure quality and the 
great value of these waters from a sanitary point of view. 

In England and Wales the pervious portions of, the carboniferous, the 
secondary, and tertiary rocks, occupy an area of not less than 26,600 square 
miles; while an additional area of 19,000 square miles exists of rocks of this 
age, which, though impermeable and carrying off the rainfall in floods, yet 
overlie pervious strata that might, to a great extent, be made available for 
storeage purposes, were dumb-wells carried into them from the surface. 
Such dumb-wells would artificially act as do the swallow holes which feed 
the chalk and carboniferous limestone waters. 

In the chalk, though water is absorbed with great rapidity, and retains 
a quantity, according to the experiments of Professors Ansted and Miller, 
equal to one-third of its bulk, it parts with it with excessive slowness; 
and the water available to feed springs, and to supply well-borings, is 
mainly due to free water passing down the cracks and fissures which tra- 
verse the chalk surface in all directions—the larger fissures allowing the 
passage of rain water down to the lower portions of the chalk. That the 
deep-seated impermeable beds occurring at the base of the chalk formed 
the surface on which the passage of water chiefly took place, was pointed 
out by Professor Prestwich, in 1851; and the gradient on which water 
stands in the chalk was described in the Sittingbourne district by Mr. 
W. Bland, in 1852. It gave an inclination of 47 feet per mile of fall in 
one direction, and 45 feet per mile in the other. In Hertfordshire, the 
average inclination between Dunstable and Watford was found by the 
Rev. J. Clutterbuck, in observations extending from 1842 to 1850, to be 
only 14 feet per mile. The later observations of Mr. Baldwin Latham on 
this subject show the remarkable increase of gradient produced by the 
temporary rise in the water-level of the hilly districts of the chalk, after 
heavy and continued rains, which becomes gradually depressed after their 
cessation, before the springs in the low ground have ceased to give their 
maximum yield. 

Over the whole of the area of 26,600 square miles, drawing wells may be 
sunk with advantage, and their supply increased by sinking inlet, or 
drainage wells to carry into the strata water now almost entirely lost, and 
rendered not only unproductive of good, but the agent of actual harm, in 
the destruction of property and agricultural produce by floods. Care will 
have to be taken that, in constructing such dumb-wells communication is 
not set up between drains carrying objectionable matter, and the under- 
ground sheet of water; and that, in draining wells and bore-holes, the 
point at which the water is abstracted is sufficiently removed from the 
surface to insure the water having naturally filtered through the super- 
incumbent strata. 

In the case of the 19,000 square miles of impermeable strata overlying 
pervious strata, for the most part already containing water absorbed, in 
the area of outcrop of the pervious, artesian borings will give large 
supplies, in numerous districts where no attempt in this direction has 
been made. Where the artesian gradient, or water-level, is not as high 
as the base of the impermeable strata overlying the permeable bed, 
dumb-wells may also be sunk with advantage; and, in relieving the clay 
beds of their floods in winter, will help to increase the summer discharge 
—— rivers, and render the intermittent springs of more permanent 
value. 


A Course or Lectures on Fven.—A course of lectures on “Fuel,” 
intended to include the subjects required for the City and Guilds of 
London examination in the subject, will commence on Monday next, the 
6th prox., at King’s College, London. The lectures will be given on 
successive Monday evenings, from 7 to 8 o’clock, by Mr. W. G. M‘Millan, 
the Demonstrator in Metallurgy to the College. The following is the 
syllabus of the course :— 


I.—Heat.—General considerations bearing upon the subject of the course. 
II1.—Combustion.—Nature and mode of propagation of flame. Conditions 
influencing, and utilization of heat from combustion. : 
III.—Calorific Power ; Calorimetry.—Calorific intensity ; pyrometers.—Analysis 
and valuation of fuels. 
IV.—Classification of fuels. 
V.—Effect of heat upon organic substances.—Hydrocarbons. 
VI.—Wood as a fuel; its conversion into charcoal. 
ViI.—The transition from wood (cellulose) to anthracite (carbon). 
VIII.—Peat.—Utilization and preparation of peat; peat charcoal. 
IX.—Lignite and coal; anthracite.—Classification and properties. 
X.—Coke, prepared by “stack” and “oven” methods.—Recovery of tar and 
bye-products of manufacture. 
XI.—Gaseous fuel.—Coal, water, producer, and blast-furnace gases; regene- 
rative systems. 
XII.—Patent fuels. i 
XIII.—Petroleum and other minor fuels. 


The fees are 10s. 6d. per term; or 18s. 6d. for the winter session. 
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NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Enpinsuneu, Saturday. 
The much-vexed question of the valuation of water and gas works was 
the subject of discussion in the Court of Session on Thursday by two of 
the ablest Scotch lawyers—Lord Advocate Balfour, Q.C., and Mr. J. P. B. 
Robertson, the hope of the Conservative party in the next Parliament; 
and although judgment is reserved, it may be taken, from one who has 
attended these Valuation Appeal Courts for a number of years, that no 
satisfactory result will be obtained, and that until Parliament comes to 
the rescue with an Act interpreting its older statutes, if nothing else, 
dissatisfaction and appeals will find vent annually. The whole thing is a 
perfect farce, and a travesty on legal procedure. Precedents, in all other 
cases but those affecting the principles of the valuation of lands and 
heritages, are a8 a rule, binding. ut nothing is more derided in the 
Valuation Appeal Court; and not without’cause. By the original Valua- 
tion Act of 1854, a judge of the Court of Session was appointed to final 
appellate jurisdiction ; and by the Valuation of Lands (Scotland) Amend- 
ment Act, 1867, this appellate Court was increased to two judges of the 
Outer House—subordinate judges, or “Lords Ordinary” as they are 
termed. But, by the usual roadway left by lawmakers for the meta- 
phorical “carriage and six,” their jurisdiction only extended to the 
ordinary cases of appeal from the County and Burgh Courts, and left 
appeals from the Assessor of Railways and Canals in Scotland to the 
single judge—not one of the two, but the junior Lord Ordinary. It so 
happens that gas-works are confined to the local valuation, and therefore 
appeal must be made to the two judges ; but water undertakings, in respect 
of their being carried through several jurisdictions, may dispense with the 
local assessors, call in the Governnient official, and in this way obtain the 
right of appeal to either Court. Again, from the fact that the judges of 
these Courts are changed, by promotion, every two or three years, the 
decisions and counter-decisions become infinitely interesting; and the 
game of battledore and shuttlecock is not made more edifying by the 
common division on the Bench. The junior Lord Ordinary cannot dis- 
agree with anybody but his predecessors. But the two judges seldom 
do anything else; with the result that “one from one and there’s 
nothing,” and the decision appealed against stands. It is in these pro- 
mising conditions that, as mentioned in these “‘ Notes” some time ago, a 
number of the Corporations—Edinburgh, Glasgow, Dundee, Aberdeen, 
Dunfermline, and others—having the water supplies in their hands, have 
this year united in appeals to the single and most innocent judge, whom 
Mr. Robertson, for the appellants, sought to fortify with English decisions, 
and on a proposal to alter the valuation to 34 per cent. upon the structural 
cost, by reminding his Lordship of the Falkirk gas case, where one judge 
was in favour of the principle of taking the balance-sheet, and the other 
was in favour of taking the cost of construction ; so that, “ seeing judicial 
opinion was in this position, he would point out that there was nothing 
against the sensible view of looking at what had been spent upon the 
works.” The important question raised, however, although not exactly 
novel, is certainly ingenious, and has the merit of striking one as being 
fair and reasonable, which might go far if Scotland had a “ Court of 
Equity.” Its favourable decision would settle (for the nonce, at any rate) 
the chance of making profits from gas concerns in the hands of corpora- 
tions. The principle of the Valuation Act is what the “lands and 
heritages’ might reasonably be expected to let for from year to year, 
and is embodied in the 6th section of the statute. Now, the corporations 
say “ Nil,” for the “ hypothetical tenant” must needs have a profit or 
interest on the capital invested. But the appellants are, by their statutes, 
expressly forbidden to do anything of the kind, and are only entrusted with 
powers to levy rates sufficient to clear the annual expenses of the under- 
taking. A point not touched upon in the discussion would seem rather 
worthy of some consideration—viz., the fact that almost the whole of the 
water-works have been acquired from private Companies since the passing 
of the Valuation Act ; and, accordingly, the position is all the stronger for 
fresh legislation. Mr. Robertson pointed out that in works of a complex 
character, such as gas-works, which were not in the way of changing hands, 
the Assessor could not get at the market value of the heritage, and pro- 
ceeded upon a process of exclusion of what the value of the heritage might 
be; but it would be of immense importance to observe that the system of 
valuing property by balance-sheet was nothing but a process of exclusion. 
They looked into the books to find out the turnover of the business. They 
were able to strike a balance upon the profits, and were able to see what 
was the effeiring residue, which must be taken by the process of exclusion 
of heritage. But, he pertinently asked, what possible application would 
this have to a case where they had not a balance of profit or loss atall, and 
where this process was expressly excluded by the constitution of the under- 
taking itself? In the Glasgow case (taken as the test appeal), he pointed 
out, as in all the other appeals, there were tight clauses which limited the 
Corporation, in their levying of rates, to such sums as would pay the way 
of the undertaking. He also pointed out that hospitals, lunatic asylums, 
and prisons were valued; but these might be altered and let to a tenant at 
a profit. It might be said that there was an anomaly in this great work 
(the Assessor’s valuation of the Glasgow Water-Works being £131,404) drop- 
ping out of the valuation altogether. This was an argument which would 
suggest more than was in the statute. But he thought it a complete 
error; for this profit (by which he meant what the subjects would reason- 
ably be cnpestel te let for) did appear in the valuation roll of Glasgow, and 
in this way: The Corporation of Glasgow served every house with water 
from this source of supply at such rates as the Legislature had prescribed, 
and every house was a more valuable subject, and let at a higher rent, just 
because it had cheap water; and this was the very profit which the 
Assessor was now claiming, and was really a double assessment on profit. 
This rational view is the one the judge must think about to get over. 
The Lord Advocate’s first point in reply was that, by the 42nd section of 
the statute, water-works were expressly included in the valuation, without 
exception, although he admitted that this would not be sufficient, if it 
could be shown that it could not mean an undertaking out of which a 
hypothetical tenant could not make any profit. What, he submitted, 
corresponded to the tenant’s profits was the benefit which the representa- 
tives of the Glasgow citizens—to wit, the Corporation—obtained for the 
citizens in the form of cheaper and better water. Nothing, he pointed out, 
was free from assessment, except what was held for the government of the 
country ; and he marvelled at the proposition that a corporation might 
extend its undertaking, pull down valuable properties, and acquire lands 
hitherto assessable, but lost for ever after to the revenue of the country. 
He held it as decided by a long series of cases, from Lord Brougham 
downwards, that the fact of a statutory appropriation of money did not 
exclude assessment. Here the matter now rests for a little. But the 
puzzle may have excited in the Lord Advocate’s mind the desirability of 
a new Act; and if he could only be persuaded to take up the matter, there 
is no man in the country who is better able to close that road to the “coach 
and six” left open by previous legislators. 
A case illustrating the prevailing enigma as to the incidence of taxation 
upon gas and water undertakings occurred this week in the Valuation 
Appeal Court of the county of Fife. The Leven Gas Company appealed 














against the proposal of the Assessor (Mr. Patrick) to assess their works at 
the annual value of £300. The Law Agent for the Company submitted 
that the valuation should be at the rate of 84 per cent. on the capital, 
which was £1600; or, failing this, that the sum yearly paid as dividend 
to the shareholders (which was £180) should be taken as the amount. He 
pointed out that the Corporation Gas-Works were valued at £6850; and 
that the valuation of the Government Assessor was £347, whereas the 
Leven works, having only about one-fourth of the capital, were valued at 
£300. The Assessor stated that he adhered to the principle which had 
been in practice in the county for upwards of 30 years. He valued upon 
the receipts and the expenditure ; allowing a deduction of 20 per cent. for 
rates, tenant’s profits, &c. Admiral Dougall, one of the members of the 
Court, expressed surprise at the principle of valuation which was adopted 
for works of this kind. It appeared to him, he said, that it was taking the 
brains of the management. It was singular that neither Lord Fraser nor 
Lord Lee—two gifted lawyers to whom such cases had been appealed— 
should agree on the principle ; the one being in favour of valuing on the 
talent of the management, while the other was in favour of simply valuing 
on the buildings. However, as the principle adopted by the Assessor was 
the custom in Fife as regards all other gas-works, it would be unfair to 
them to allow a departure from the old custom. The Court dismissed 
the appeal on principle; but, in practice, the Assessor admitted a mis- 
calculation, and on his recommendation the valuation was restricted to 

It is quite refreshing, in these days, when we hear so much of the 
“ cit.’s” dissatisfaction with the light of the century, and excitement to 
get at the electric will-o’-the-wisp, to know that there are yet people (not 
benighted either) who can get up public rejoicings over the introduction 
of gas-lamps. Ancrum isa village in Roxburghshire, which could at one 
time boast of a Caledonian fort, a monastery, and a large establishment of 
the Knights of Malta. But they were “the lights of other days;” and 
not now having a population entitling it to be raised to the dignity of a 
police burgh, the village has been left to the “ blackness of darkness” in 
respect of its lack of gas lighting. The inhabitants, however, have sub- 
scribed, and last Friday night had, for the first time in its ancient history, 
Ancrum lighted with gas. The villagers, of course, made the night an 
occasion for great rejoicing. About eight o’clock the Rev. Mr. Rattray, 
who had been asked to light the first lamp, was escorted by two young 
men, bearing torches, from the Free Church manse to the lamp in the 
centre of the village. Here a large crowd awaited to witness the proceed- 
ings. Amidst great cheering, we are told, Mr. Rattray ascended the ladder 
and set the match to the first lamp. The clerical lamplighter then made 
a short speech. Nine months, he said, had passed since the first offering 
was made to give light to the streetsof Ancrum. Rich and poor aided the 
effort; and on all hands offerings, ranging from 6d. to £3, came in. After 
cheers had been given for the minister, who had done so much to secure a 
physical “light to their feet, and a lamp to their paths,” upwards of 100 
villagers, headed by a piper, and each carrying a torch, processioned round 
the lamps; and the village being thus illuminated, a bonfire was kindled 
at the cross, and dancing indulged in by the delighted villagers. 

The “lighting and repairing of street lamps” would seem to be a topic 
distressing the minds of the Town Councillors of Cupar, the county town 
of the “ Kingdom of Fife.” Ata recent meeting, the Provost divulged a 
secret to his friends in council that it had been found that to contract 
with a tinsmith for the performance of the work would entail too great an 
expense to justify the Police Commissioners in adopting it. Now, the fact is 
that, through the parsimony of this public body, who would only employ 
one lamplighter in a town of 5000 inhabitants, the Gas Company have been 
losing heavily on the job; the man having to begin his workin broad day- 
light in order to complete his rounds before it is dark. The Dean of Guild 
was wise enough to see and to say that this fact having become notorious, 
the Gas Company would in all likelihood (and very properly, too) consider- 
ably increase the annual charge against the town for the street lamps, if no 
new arrangement were gone into. The difference in cost between the right 
way and the wrong way of the business is only £30, which may disappear 
if the Gas Company refuse to add to their record of “ unaccounted-for 
gas;” and, as “ second thoughts ” are often the best, the Provost’s secret 
was handed over to the Lighting Committee, “ with powers.” 

The electric light at the Forestry Exhibition in Edinburgh is now being 
advertised to those “ interested in the most improved and most economical 
means of lighting mills, workshops, hotels, public buildings, and streets, 
especially where motive power is already available.” The tides are 
evidently not available ; rivers may not be diverted to the ae ome and it 
is not every concern which has 55-horse power to spare—the force needed 
for the illumination of the Exhibition—and any decent-sized mill or work- 
shop would require as much light, only it must needs be better divided. 

The gigantic undertaking at Queensferry, which is designed to span a 
broad and deep inlet of the sea, was, curiously enough, nearly at a stand- 
still for want of water. A fresh supply was interdicted by the sea-bathing 
community of Aberdour. Arrangements have now been made, however, 
by means of a system of storeage at Queensferry. Immense tanks are 
being erected for the collection during the night of as much water as will 
be required to keep the works going without any shortening of the supply 
to Aberdour or Queensferry. 





(FROM OUR GLASGOW CORRESPONDENT.) 
Guiascow, Saturday. 

At the last meeting of the Police Commissioners of Gourock, it was 
reported by Bailie Gossman that he had ascertained the number of 
common stairs within the burgh, and the number of lamps that would be 
required for the purpose of lighting them, and had likewise learned the 
amount for which the Gas Company would be prepared to light these 
lamps. The Gas Manager (Mr. M‘Ewan) had, he said, informed him that 
the Gas Company would be willing to light the stair lamps for a year, at a 
cost of 11s. 6d. per lamp; the burner to be used beinga No.0. This was 
irrespective of moonlight. The question with him came to be—were the 
Commissioners prepared to insist that the proprietors should provide lights 
for their stairs—about 90 in number—and pay 11s. 6d. for each lamp, as the 
Gas Company would not accept the individual tenants having the use of 
the common stairs; for, in his opinion, the Commissioners would not 
be justified in paying for them. With all due deference to the Provost, 
and after carefully considering the whole matter, he was of opinion that 
the Commissioners should not in the meantime insist on the stairs being 
lighted. He would prefer that the tenants of the stairs referred to should 
remain a little longer in the dark. Provost Binnie suggested that the 
matter might be remitted to the Works Committee, in order that they 
might see where the proposed new departure might pinch, and where it 
might not pinch. He would be very sorry indeed to press anyone in con- 
nection with the cost of lighting the stairs; but he thought there was 
nothing more essential to the welfare of the burgh than having them well 
lighted. The question is fraught with several difficulties. Many of the 
tenants of the houses referred to are not permanently resident within the 
burgh, but only resort thither for the summer season ; Gourock being a 
seaside town. Another point of importance is the fact that the Gas Com- 
pany have on their books the names of a number of tenants whom they 
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would not credit with gas, for the reason that they have not paid before. 
It is feared that, in order to have the matter settled on a sound and solid 
basis, it must be allowed to stand over till next year. 

The question of the lighting of common stairs gives trouble to the 
authorities of some of the burghs forming the suburbs of Glasgow, 
where even very well-to-do people reside. As evidence, yesterday week, 
at the Hillhead Police Court, a number of persons were brought up for 
failing to light the stair gas; but the charges were withdrawn on condi- 
tion that the parties would have it done. 

At the last meeting of the Maxwelltown Police Commissioners the 
question of the lighting of the public streets was again up for considera- 
tion, in connection with a letter from the Gas Commissioners of Dumfries, 
which lies on the other side of the Nith from the Burgh of Maxwelltown. 
The letter stated that they had resolved to withdraw their offer to supply 
gas by meter to the public lamps of Maxwelltown, and were now pre- 
pared only to supply them at a fixed charge per lamp, and on the condi- 
tions formerly intimated—viz., from Sept. 1 to May 1; 13 pilot lamps 
at £1 19s. 3d. each ; 62 twelve o'clock lamps at 19s. each ; 1 pilot lamp at 
the end of the Suspension Bridge, £2 8s. 3d.; in all, £86 17s. A long dis- 
cussion ensued, and the general feeling was that the Commissioners had been 
“cornered” by the Dumfries Gas Commissioners, and that as regards gas 
they were entirely at their mercy. Some very strong things were said as to 
the treatment they were receiving, or supposed they were receiving, from 
the Dumfries authorities. One or two of the speakers were strongly in 
favour of using paraffin oil in their street lamps, rather than agree to the 
terms contained in the letters received from “over the water.” After a 
considerable amount of ill-humour had been vented by several of the 
speakers, Mr. T. F. Smith, Chief Magistrate, moved that the terms be 
accepted. Mr. Cairns, in seconding the motion, said that he would not 
have accepted such terms for himself personally, but it was different when 
they were acting for the public. He would not let the matter rest, but 
make inquiries, and so be in a proper position for the beginning of next 
season. One of the speakers suggested that the Chairman should add to 
his motion—‘‘ Gentlemen, we beg as humbly as we possibly can to lie 
under your feet. Trample on us as you please. We can do nothing else.” 
The motion was then agreed to, and it was subsequently remitted to the 
Lighting Committee to get the lamps ready for lighting as soon as it was 
possible to do so. 

At the last monthly meeting of the Police Commissioners of Millport— 
the Earl of Glasgow, Chief Magistrate, presiding—the arrangements for 
the lighting of the public lamps during the ensuing winter were under con- 
sideration. It was reported that the Gas Company had offered to supply 
gas on the same conditions as last year—viz., 5s. 10d. per 1000 cubic feet, 
with a deduction of 5 per cent. on the current account. Mr. M‘Nair 
thought the discount was far too little, and said that the Company was in a 
position to grant more. He suggested that they should ask 20 per cent. 
deduction at least. Mr. Brown also spoke in favour of a larger discount. 
It was ultimately agreed to ask the Directors of the Gas Company to 
reconsider the terms at their next meeting. The prevailing opinion of 
the meeting was that the matter under consideration ought to be discussed 
earlier in the year. 

The annual meeting of the Whitburn Gaslight Company was recently 
held—Mr. R. Gardner, Chairman of the Company, presiding. After the 
financial statement for the past year (which was considered highly satis- 
factory) had been ahediiel to the meeting, it was agreed to declare a 
dividend of 5 per cent. to all ordinary shareholders ; and the sum of £30 of 
the surplus fund was set aside to meet any unforeseen contingencies. It 
was agreed to continue the price of gas to ordinary consumers at 5s. 10d. 
per 1000 cubic feet. Mr. Gardner was unanimously re-elected Chairman of 
the Company. 

On the recommendation of the Gas Committee, the Dumbarton Gas and 
Pier Corporation have resolved to continue the price of gas at the same 
rate as during the past year, notwithstanding that the price of gas coal is 
now higher and that of residuals is lower than last year. 

At last the vexed question of a new water-supply scheme for Falkirk 
seems to be in a fair way of settlement. The wards of the burgh have 
been consulted, and three out of the four have decided unanimously in 
favour of a scheme for bringing in water from the Denny Hills, while a 
considerable minority in the remaining ward also voted in favour of this 
scheme. The result has been that the Police Commissioners have now 
been able to adopt unanimously a resolution proposed by Provost Hodge 
4 the effect that steps should be taken to procure water from the Carron 

istrict. 

The Glasgow pig iron warrant market has been quiet this week, and 
prices have receded in consequence of considerable realizing sales having 
taken place. Up to 41s. 11d. cash was paid on Monday and Tuesday, but 
down to 41s. 64d. was accepted yesterday ; the closing quotations being 
41s. 74d. cash and 41s. 9d, one month. Investors are very cautious, and 
speculation is at a low ebb. 

Nothing fresh falls to be mentioned in connection with the coal trade, 
beyond the fact that household coal is beginning to move into consumers’ 
hands somewhat more freely. 





CURRENT SALES OF GAS PRODUCTS. 
LiverPoon, Sept. 27. 

Sulphate of Ammonia.—The downward course of the market has been 
more rapid, and prices have declined to £14 lds. f.o.b. Hull. The demand 
has been ond net and second-hand parcels have been pressed for sale. 
For future delivery the depression shows itself in a still more marked 
degree; there being sellers at £14 10s. up to the end of the year, but no 
buyers thereat. ‘The nitrate market is very weak, in spite of the 
apparently not unfavourable position of the article. 





Mr. WiLu1aM Ray, Assistant to Mr. S. Hunter at the Salford Gas-Works, 
has been appointed, out of forty candidates, to the post of Assistant 
Engineer of the South Australian Gas Company at Adelaide. The selec- 
tion was entrusted to Mr. T. Newbigging, C.E., of Manchester. 

Mr. THompson Nasu, Accountant to the Commercial Gas Company, has 
prepared for publication an “‘ Analysis of the Metropolitan Gas Company’s 
Accounts for the Half Year ended June 30, 1884,” in the same form as his 
previous issue for the whole of 1883—noticed in our pages at the time it 
appeared. It is announced to be ready on Monday next. 

Tue Manager of the Bingley Gas-Works (Mr. G. D. Malam) reported, at 
the meeting of the Improvement Commissioners yesterday week, that 
the gas-rental for the half year ending in June last, showed an excess of 
£354 10s. 4d. over the corresponding half of last year; and that the leakage 
of gas was less by 648,600 cubic feet, which was equivalent to a money 
saving of £97. 

At the meeting of the Gas Committee of the Leeds Corporation last 
Thursday, the six selected candidates for the position of Assistant Gas 
Engineer and Manager of the New Wortley Gas-Works attended, and the 
Committee decided (subject to the approval of the Town Council) on con- 
ferring the appointment on Mr. R. Smith, C.E., Gas Engineer to the 
Heywood Corporation. 





Tue Campos City (Brazil) Water and Drainage Works Company 
Limited—registered on the 12th inst., with a capital of £200,000, divided 
into 10,000 A and 10,000 B shares, of £10 each—proposes to acquire the ful] 
benefits of a concession for 50 years granted to Alberto da Rocha Miranda 
by the Provincial Government of Rio de Janeiro, for the supply of filtered 
water to the city of Campos, and for the construction of sewers. 

At the meeting of the Guardians of the St. George’s Union (London), 
on the 10th inst., it was reported from the infirmary that cooking by 
means of gas apparatus had been tried for three months; the result being 
a saving of £20 as compared with the use of coal. The Infirmary Com- 
mittee recommended that a gas roaster and hot-plate be purchased of 
Messrs. H. and C. Davis and Co., of Camberwell Road; and the motion 
was carried. 

Sates oF SHares.—Last Tuesday, Mr. J. W. Crosby sold by auction, at 
the Cleveland Hotel, Hartlepool, 34 fully paid up “B” shares (original 
value £5) in the Hartlepool Gas and Water aay ped and 89 “ C ” shares of 
the same value. They were offered in lots of five each, and the whole 
seven lots of “B” shares were disposed of at prices ranging from £8 to 
£8 1s. each. There was also a brisk competition for the “C” shares, 
which ranged from £7 12s. 6d. to £7 17s. each.—_—At a sale of shares in the 
Bakewell Gas Company last Wednesday, some of the £5 shares realized 
£11 14s. each. 

Tue WaTER SuppLy or HanpswortH WoopHouse.—At the last meeting 
of the Handsworth Woodhouse Local Board, the Clerk reported that the 
Sub-Committee appointed at the last meeting of the Board, to agree upon 
the amount to be asked for to secure the sum of £15,000, proposed to be 
given to the Sheffield Water Company, in consideration of the extension 
of their mains in the district of the Board, had decided to ask for £16,000, 
which sum was estimated to cover the initial expenses, and also provide 
for the capitalization of a sum sufficient to enable the Board not to increase 
the district rate until the water was actually in the pipes throughout the 
district. 

Tue resignation of Mr. G. H. Stayton, as Surveyor of the parish of 
Chelsea, was accepted at the last meeting of the Vestry; a resolution being 
adopted expressive of the sincere regret of the members at the necessity 
for the step, “accompanied with every expression of their high appreciation 
of the talents displayed during the 93 years he has held the appointment, 
and with their best wishes for his health, prosperity, and success in any 
sphere of action he may hereafter enter upon.” The mover of the resolu- 
tion said it must be obvious to the members of the Vestry that Mr. Stayton 
had carried out, during his long term of office, works of very great im- 
ge to the parish; and the greatest credit was due to him for what 
1e had done in Chelsea. 

Tue Water Suppiy oF Tiverton.—At the last meeting of the Tiverton 
Town Council, the Chairman of the Water Committee (Alderman Winton) 
brought forward a scheme prepared by Mr. R. Ellis, the Water Bailiff, for 
the improvement of the water supply. He read a report thereon, which 
stated that the scheme provided for a filter-bed in three sections, thus 
economizing space and material. Each division would have an area of 
1000 square feet, and a capacity to supply 75,000 gallons a day. Any two 
sections could be worked at pleasure whilst the third was being cleansed. 
The arrangement of the culvert would afford every facility for precipitation. 
The present filter and tanks would be converted into a service reservoir to 
hold about 30,000 gallons, and the scheme would admit of a storeage 
capacity of 150,000 gallons. The cost would be from £1500 to £20W0. 
Mr. Stenner moved the adoption of the report. A prolonged discussion 
ensued; and ultimately an amendment, that tle scheme be submitted to 
an experienced engineer for . peep was proposed and negatived. The 
motion was therefore adopted ; and the Clerk was directed to apply for 
sanction to borrow £2000 to carry out the scheme. 

THe WaTER SuppLy or ScaRBsorouGcu.—At the last ordinary monthly 
meeting of the Scarborough Town Council, the Manager (Mr. Millhouse) 
presented a statement of the accounts of the Water Department for the 
year ending June 30 last; showing a net profit on the year’s working of 
£1113 8s. 7d. He stated that the engines, reservoirs, and works connected 
with the water supply of the borough are all in good working order. The 
supply of water at the present time is ample (being at the rate of 1,290,000 
gallons per day); and the water perfectly bright and pure. The consump- 
tion has for the past year been 293 million gallons; being an average daily 
consumption of 802,622 gallons. There are 31} miles of mains inside, and 
63 outside the borough ; including 2119 yards of new mains laid during the 
past twelve months. There have been 213 new supplies connected to the 
mains. A thorough house-to-house inspection of fittings is continually 
going on; and 750 notices to repair leakages have been sent out and 
attended to. Several largeleakages in mains have been found and repaired; 
and these, with the inspection, have materially decreased the consumption 
of water, which now stands at 21 gallons per head per day. 

Supposep Gas Expiosions aT OLD Forp.—On the evening of Saturday, 
the 20th inst., two explosions, supposed to have been caused by gas, occurred 
in the vicinity of the Old Ford alive Station. The accident took place 
about half-past nine, and resulted in considerable damage to the houses 
Nos. 31 and 32, Ruston Street, and No. 9, Wendon Street, an occupant of 
the latter sustaining some slight injuries. It is conjectured that the 
explosions must have been occasioned either by an escape of gas from the 
street main or by an accumulation of sewer gas. Gas was not, however, 
laid on to any of the houses affected ; nor did the roadway show signs of 
injury. Colonel Majendie visited the spot on the following Monday morn- 
ing, in company with the second officer of the Metropolitan Fire Brigade 
(Mr. Simonds), and was for some time engaged in endeavouring to trace 
the cause of the explosions; but he was unable to say positively whether 
it was sewer or ordinary gas. As a slight fire followed the occurrence, 
the services of the Fire Brigade were needed ; and Captain Shaw, in his 
official report, ascribes the cause to an “ escape of gas from street pipes.” 
This appears at present to be the only satisfactory conclusion which can 
be arrived at. 

Tue Water Suppty or Horsrortu.—A special meeting of the Hors- 
forth Local Board was recently held to consider the question of the water 
supply of the district; a communication having been received from the 
Local Government Board requesting to be furnished with the observations 
of the Horsforth Board upon a memorial sent up from a public meeting of 
ratepayers, asking for a Government Inspector to be sent down to hold an 
inquiry into the question of the quantity and quality of the water supplied 
by the Water Company. On the motion of Mr. G. H. Braithwaite, it was 
resolved that the Local Board, having considered the letter of the Local 
Government Board, referring to a memorial of ratepayers and others, fully 
recognized the necessity of immediate provision being made for a suflicient 
and adequate supply of water for the district of Horsforth, which, at the 
rate of consumption then, could not last seven days, and authorized 
steps being taken for holding an inquiry forthwith, and obtaining a Pro- 
visional Order for the supply of water from any available source. In the 
course of the proceedings it was intimated that the Leeds Corporation 
were willing to supply any quantity of water to the Horsforth district on 
terms to be agreed upon as soon as the Board were prepared to deal with 
the question 
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- GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 








GWYNNE & CO., weet Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made and erected Ex- 
pausters to pass more than 








91,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 











work, and can be referred 
to. 





In use in all the 
Largest and most Modern 
Gas-Works in the World, 


Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 

GWYNNE & CoO. are 
the largest Makers in the 
World of 


CXHAUSTERS & ENGINES 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &e. 








! 

















AND EXHAUSTER COMBINED ON ONE BED-PLATE. 














and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 

Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


G. WALLER & C0. eaters GAS EXHAUSTER. 


LESS OSCILLATION THAN WITH ANY OTHER EXHAUSTER. 
2,000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already in use and on order for 4Q different Works, equal to 1,760,000 

Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 
1. It will deliver fully one-third more per revolution than the Beale Exhauster. 
2. It has not any Segments or Rings to cause friction. 
8. The Cylinder being a circle, and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 


4. No heavy Fly-wheel needed, and one-third less power required for same work. 

5. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 


OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
DESCRIPTIVE CIRCULAR OF NEW PATENT GAS EXHAUSTER CAN BE HAD ON APPLICATION. 


PATENT “PHNIX” -WASHER-SGRUBBER. 


Wetted surface consists of Tubes open at ends 
and side, combined with Discs. The Gas passes 
through and over these Tubes into the hollow 
shaft, and thence outwards alternately the whole 
length of the Washer. 


























SPECIAL ADVANTAGES : 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 


ALL THE INTERIOR CAN BE REMOVED 
WITHOUT DISTURBING THE CASING. 


ECONOMY IN COST. DURABILITY. 
SMALL SPACE. BEST RESULTS. 


PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, §.E. 
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; OXIDE OF IRON. 
(THE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 850,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 


Street, Lonpon, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 

attention to the above annou t, and request 
that all communications intended for him be addressed 
to the Head Office. 


WANTED, an engagement at home or 
abroad, as ENGINEER, ASSISTANT ENGI- 
NEER, CLERK OF THE WORKS, or MANAGER OF 
GAS-WORKS. Advertiser has had 15 years’ experience 
in the Construction and Management of Gas-Works, 
and recently erected an entirely new Gas-Works. First 
class Draughtsman, &c, Unexceptionable testimonials. 
Age 34 and single. 

Apply to E. M., Ivy House, Colwick Road, Nortine- 
HAM. 











OF IMMEDIATE IMPORTANCE TO GAS 
EN 


NGINEERS. 
C OMPANIES and Corporations who have 


been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: CrowTHER Bros., Contractors, 18, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 


UANTITIES taken off, Drawings, 
Specifications, Tracings, and Schedules prepared 
Estimates made at moderate cost by Engineering 

Surveyor of many years’ experience in Gas, Water, and 
Drainage Works. 

Address No. 1066, care of Mr. King, 11, Bolt Court, 
Feet Street, E.C. 


WANTED, by the Company, 
Limited, a MECHANICAL DRAUGHTSMAN 
who has passed through the workshop, and is capable 
of conducting Correspondence on Mechanical Matters 
connected with Water-Works. Salary £140 per annum. 

Full statement of career and references to be sent, 
addressed No. 1095, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 





TO WORKING FOREMEN OF GAS AND WATER 
WORKS. 


ANTED immediately, for a Gas and 
Water Works in Russia, a WORKING FORE- 
MAN, principally to take charge of the Gas-Works, but 
he must a!so understand Pumping Machinery and 
Water-Works Management. A married man without 
family preferred. 
The make of Gas is about 5 million cubic feet per 
year. . 
Wages 100 roubles per month, and furnished quarters 
on the Works. 
Apply to No. 1096, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


TO SMALL GAS COMPANIES AND OTHERS. 
ANTED, to Lease, a small Gas-Works 


foraterm. A large rental paid for one within 
60 miles of London. 
Address No. 1090, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


OR SALE—a 10,000 feet per hour 
Second-hand Square STATION METER, with 
8-inch Hydraulic Valves and Connections, in good 
order. 
For price and particulars apply to W. & B. Cowan, 
Lonpon, MANCHESTER, Or EDINBURGH. 


STEEL CHARGING SCCOPS. 


TO GAS MANAGERS. 


OR SALE—60 Steel Retort Charging 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 
Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 
E.C. 


"GAS TAR. 
THE Directors of the Eastbourne Gas 


Company are prepared to receive TENDERS for 
the TAR made at their Works for One year, from the 
1st of November next. 

The quantity made last year was about 120,000 
gallons. 

The tar to be taken from the Works in tanks, to be 
provided by the contractor, and at his own risk. 

Tenders, to be endorsed “ Tender for Tar,’ to be sent 
to the undersigned (at whose Office a copy of the con- 
tract to be entered into may be seen), on or before the 
2nd day of October next. 

The Directors do not bind.themselves to accept the 
highest or any tender. 


By order, 
J. H. Campion Coes, Secretary. 
Eastbourne, Sept. 11, 1884. 


SPENT OXIDE. 
A Quantity of Spent Oxide for Sale. 


For particulars apply to ALFRED H. Woop, Gas 
Engineer, HasTiInes, 


KNUTSFORD LIGHT AND WATER COMPANY. 
ENDERS are invited for One, Two, or 


Three years’ production of this Company’s GAS 
TAR and AMMONIACAL LIQUOR. 

Tenders to be sent in, on or before the 18th of 
October next, to the Chairman, at the Gas-Works, 
Knutsford, CHESHIRE. 








STATION METERS ON SALE. 
QXE Round Case, 8000 feet per hour. 


One SQUARE CASE, 5 years old (Braddock’s | 
make), 15,000 feet per hour, complete with Valves, Bye- 


pass, &c. 
Offers respectfully solicited. 
May be seen at the Gas-Works, Guildford. 
Gas Offices, Guildford, Sept. 26, 1884. 


THE Finchley Local Board are prepared 
to receive TENDERS for the supplying and 

fixing of about 100 CAST-IRON LAMP COLUMNS, 

LANTERNS, STAND-PIPES, COCKS, &c. 

The whole to be of the pattern and quality described 
in the specification prepared by the Surveyor to the 
Board, and which may be seen at his Office, Church End, 
Finchley, any morning after the 27th inst., between the 
hours of Nine and Eleven a.m., where forms of tender 
can also be obtained. 

Tenders, which must be on the forms supplied, and 
addressed to the Clerk of the Board, to be delivered at 
the Board's Offices not later than Ten a.m. on Monday, 
the 6th of October, 1884. 

By order of the Board, 
Henry SrTeveEns, Clerk. 

Local Board Offices, Church End, Finchley, 

Sept. 23, 1884 





STRATFORD-UPON-AVON CORPORATION. 


(Gas DEPARTMENT.) 


TAR AND AMMONIACAL LIQUOR CONTRACT. 


HE Gas Committee invite Tenders for 

the purchase of the surplus TAR and the whole 

of the AMMONIACAL LIQUOR made at the Corpora- 

tion Gas-Works, Stratford-upon-Avon, for a period of 
One, Two, or Three years. 

Quantity of Coal carbonized about 3000 tons per 
annum. 

The Gas-Works adjoin the Great Western Railway 
and the Canal, and the Tar and Liquor can be delivered 
direct into either tanks or boats. 

The Gas Committee do not bind themselves to accept 
the highest or any tender. 

Tenders, addressed to me, to be sent in, endorsed 
“Tar and Liquor Contract,” not later than Saturday, 
Oct. 11, 1884. 

By order, 
J. 8. Cranmer, Secretary and Manager. 


Gas-Works, Birmingham Road, 
Stratford-upon-Avon, Sept. 24, 1884. 





TO GASHOLDER MAKERS. 
tHE Directors of the Peterborough Gas 


Company are prepared to receive TENDERS for 
the construction and erection, at the Peterborough 
Gas-Works, of a TELESCOPIC GASHOLDER, in Two 
Lifts, the outer lift to be 90 ft. in diameter, and the 
inner lift 88 ft. in diameter, each lift to be 26 ft. deep. 

The drawings may be seen at the Office of the Engi- 
neer, at the Gas-Works, Peterborough ; and copies of 
the specification and quantities will be supplied to 
persons desiring to tender, on payment of one sovereign, 
which will be returned on receipt of a bond fide tender 
fulfilling the conditions required. 

Tenders must be delivered, addressed to the Secre- 
tary, Gas-Works, New Road, Peterborough, and en- 
dorsed “ Tender for Gasholder,” on or before Monday, 
Oct. 18, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

G. E. STEVENSON, 
Engineer, Manager, and Secretary. 
Sept. 24, 1884. 





LLANDUDNO IMPROVEMENT COMMISSIONERS’ 
GAS-WORKS. 


HE Water and Gas Committee are pre- 

pared to receive TENDERS for the surplus TAR 
and the whole of the AMMONIACAL LIQUOR pro- 
duced at their Works, for a period of One year, from 
the lst day of November next. 

Forms of tender and further particulars may be ob- 
tained on application to the undersigned. 

Sealed tenders, addressed to the Chairman of the 
Water and Gas Committee, and endorsed “‘ Tender for 
Tar ” and for “ Liquor” respectively, to be delivered at 
this Office by either of the postal deliveries of Wednes- 
day, the 8th of October next. 

By order, 
T. T. Marks, C.E., Engineer. 

Commissioners’ Offices, Llandudno, 

Sept. 23, 1884, 


| 
| THE Gas Committee of the Leeds Cor. 
poration are prepared to receive TENDERS for 
| the supply of Wet and Dry GAS-METERS, to be a 
livered at their Gas-Works during a period of Twe} “4 
oe from — of acceptance of tender, rm: 
| ach party tendering is required to send on 
the 8th of October next, two sample 8-light Meee 
each description offered (one of which is to be un. 
| Screwed for examination), and also lists of guaranteed 
| weights of drums of all sizes, addressed to Mr. Woodall 
| Gas-Works, Meadow Lane, from whom forms of tender 
| may be obtained. 
| Endorsed tenders, addressed to the Chairman Gas 
Department, Municipal Offices, Leeds, will be received 
not later than Wednesday, the 15th of October next; 
| and the Committee do not bind themselves to accep{ 
| the lowest or any tender. af 


TO TAR AND AMMONIA DISTILLERS, &e, 
HE Gas Committee of the Huddersfield 


Corporation are prepared to receive TENDERS 


| for the TAR and AMMONIACAL LIQUOR made at their 


Works, for One, Two, or Three years, from the 1st day 
of January, 1885, or such other term as may be agreed 
upon. 

Particulars, respecting quantity, &c., may be had on 
application to the Engineer, at the Gas-Works, Hud 
dersfield. 

Tenders, addressed to me, to be delivered, or sent so 
as to be received at the Gas-Works, not later than 
Monday, the 6th day of October next, endorsed “ Tender 
for Tar and Ammoniacal Liquor.” 

By order of the Committee, 
Joun Bureoess, Engineer, 

Gas Office, Leeds Road, Huddersfield, 

Sept. 10, 1884. 





SEVENTH EDITION, ENLARGED. 
HE GAS CONSUMERS’ MANUAL. 


By R. A. Metsom. Contents: The Gas-Meter 
and its Management fully explained ; How to Prevent 
Freezing of Wet Meters; Hints on Burners, Gas-Fit- 
tings, Regulators, &c.; Gas asa Domestic Agent, &c., &, 
Price (for single copy), 2d., by post 24d. 


Wa TER K1nG, 11, Bolt Court, Fleet Street, Lonpon, E.C, 


Will be ready on the 6th of October. 
ANALYSIS 


Metropolitan Gas Companies’ Accounts 
FOR THE HALF YEAR ENDED 
JUNE 30, 1884. 


BY 
THOMPSON NASH, 
ACCOUNTANT, COMMERCIAL GAS COMPANY, 
PRICE 2s. 6d. 


WILLIAM MORRISON & SONS, 
96, LEADENHALL STREET, E.C 


WALTER KING, 11, Bour Cova, Fuet Street, E.C. 
INTERNATIONAL INVENTIONS EXHIBITION, 
LONDON, 1885. 


Division I.—-INVENTIONS. 


Patron: 
HER MAJESTY THE QUEEN. 


Division II.—MUSIC. 


President : 
H.R.H. tHe Prince or Waites K.G. 


Applications to exhibit must be made on printed 
forms, which will be supplied on application to the 
Secretary, International Inventions Exhibition, South 
Kensington, 8.W. These must be filled up and returned 
on or before the lst of November, 1884. 


RUSTLESS IRON AND STEEL. 


BY a Newly-Patented Furnace com- 

bining all the good points of both the Barff 
and Bower patents, wrought tube and fittings, 
cast-iron gas and water meter cases, valves and 
casks, gas-stove castings, and gas, water, and 
sanitary work generally, may be rendered rustless, 
at considerably less cost than galvanizing, and 
far more durable. 

For particulars apply to Gro. Bowen, St. Neots, 
Hunts. 








ESTABLIS 


HED 18365. 





LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 


BROTHERS 





& MASON, 


ORLANDO BROTHERS, 


MANUFACTURERS OF 


ORLANDO BROTHERS’ 





PATENT FIRE-CLAY 


= = , 


GAS RETORTS. 








N.B.—There is a siding from the Railway Station to 
the Company’s Works. 


Tiles for Segment Ovens and every description of Fire-Clay Goods. 
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: A NEW PRINCIPLE OF GASEOUS FIRING. 
Ir is to be hoped that an opportunity will be found, at the 
proper time and place, for the members of The Gas Institute 
to make the personal acquaintance of Mr. Frederick Siemens, 
whom they have collectively honoured by the award of the 
Birmingham Medal. Mr. Siemens has hitherto been little 
known in England ; his personality having been overshadowed 
by his lamented brother. But merit like his cannot be per- 
manently hidden ; and there is every prospect now that the 
modest glass manufacturer of Dresden will receive his due 
meed of recognition. Mr. Siemens is a man somewhat of 
the class to which belong Bessemer, Edison, and many 
another whose name will recur to the reader—an inventor who 
has also the rarer gift of forming his ideas into the bases of new 
industries. There are inventors and inventors. When the 
thought of inventors and inventions crosses the mind, one is 
apt to conjure up the image of the heaven-born genius who, 
without the slightest preliminary equipment for the task, 
believes himself capable of improving everything, ‘‘from a 
‘‘needle to an anchor,” as the phrase goes; and who usually 
becomes rabid when any candid friend ventures to suggest 
that he is devoting his ingenuity to something which nobody 
wants and cannot possibly return any profit to its designer. 
At the other end of the order is the man illustrated by the 




















examples cited above—the man who is a born inventor, in 
the sense that he has a keener insight into the nature of 
things than the majority of other men whose training has 
been the same as his own, and has an enviable power of com- 
passing his ends by simple and direct means which escape 
the perception of men who cannot look beneath the surface. 
It is the characteristic of the true inventor that he goes on 
inventing, almost without knowing it. His achievements are 
to him only stepping-stones ; and he is so far from glorifying 
what he has done, that he rejoices when the success of one 
novelty from his hands sets him at liberty, with enlarged 
experience and perhaps with extended resources, to proceed 
to something beyond. Frederick Siemens has manifested 
this tendency on many occasions. At the time when he 
brought out his regenerative gas-lamp, his mind was fixed 
upon an improvement he wished to develop in the manufac- 
ture of his hardened glass—a material better known abroad 
than in Great Britain. Now the latest departure inaugurated 
by Mr. Siemens is that which formed the subject of the 
eminently suggestive paper read before the Iron and Steel 
Institute, which was reproduced in our last issue. 

There is much in this communication that will well repay 
attentive study on the part of everyone interested in the 
question of gaseous heating. Broadly speaking, the idea in 
using a flaming fuel has been to bring the flame in the closest 
possible contact with the material to be heated. This is the 
natural idea of the right use of a flame ; and in connection with 
the heating of retort-settings by a flaming gas, instead of by 
the heated but inert products of combustion, it has seemed 
the proper thing, and a special advantage of the system, to 
enable the retorts to be wrapped in living flame. In other 
uses of gaseous fuel, so long as the gas did not deposit soot 
upon objects immersed in its flame—an inconvenience 
readily avoided by the adoption, for highly carburetted 
gases, of the atmospheric principle of burning—the more 
intimate contact there was between the flame and its 
work the better. All this Mr. Siemens upsets by declar- 
ing that the well-known cooling action of a cold body 
in a carburetted flame is carried through all the possible 
utilizations of gas for heating. It is not always that the 
unmistakeable deposit of unconsumed fuel upon the intruding 
body draws the attention of the most careless operator to 
the fact that something is robbing the flame ; but when the 
flame is to all appearance perfect, so long as it touches any- 
thing solid, and cooler than itself only by a comparatively 
fractional proportion, it is being robbed in precisely the same 
manner, though less in degree. This conclusion seems 
obvious enough when stated; but we do not remember to 
have found it anywhere so rigidly formulated as it has now 
been by Mr. Siemens. The logic of it is patent; and it is 
not likely to be seriously contested. 

The question naturally follows: What is the effect of this 
principle? And, so far as he is concerned, Mr. Siemens 
does not leave us in doubt. He has simply made his glass 
and steel furnaces large where they were formerly restricted ; 
and whereas he used to take every possible pains to give the 
materials to be heated in these furnaces the greatest benefit 
of close contact with the flame of the ordinary producer gas, 
he now as carefully prevents this contact by allowing the gas 
to burn leisurely in the midst of a clear combustion chamber. 
After the combustion has been completed, he desires the 
intimate approximation of the products to their proper work. 
They are as hot as they can be made; there is no more 
possibility of burning any particle of them; and there- 
fore they can be cooled down by doing work without any fear 
of wasting an atom of carbon or hydrogen. How far the 
practical ramifications of this doctrine may extend is not to 
be laid down here or elsewhere, for the present. That it is 
revolutionary will be generally admitted ; and the only doubt 
is whether the conditions of all furnaces which might benefit 
from the more perfect combustion of their fuel in the manner 
indicated, are such as to allow{of the application of the 
principle as readily as appears to have been the case in glass 
and steel furnaces. Differences there must be in this respect, 
and the only safe method of approaching them will be tenta- 
tively. It may not be possible to fulfil the model conditions 
in every case; but the central ideal of a clear combustion 
chamber for the gas, as distinguished from packed settings 
and contracted, tortuous channels for living flame, is one 
that may easily be kept in view. 

It is probable that some surprise may be felt concerning 
the high value ascribed by Mr. Siemens to the radiation from 
the feebly luminous flame of the gas generator. It might be 
thought that, although to let this flame burn in a free space 
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would be the proper way to develop its full radiating value, 
yet, after all, this value is so small that it would practically be 
more profitable to utilize the heat of contact in the ordinary 
way. The high value ascribed to the radiation from these 
flames, moreover, brings one to the consideration of the case 
of illuminating versus atmospheric coal-gas burners for heat- 
ing purposes. If Mr. Siemens’s contention is adopted (of 
which there is small reason to doubt), it will follow that the 
advantages of the atmospheric burner will receive a new 
kind of disparagement. If the highest economy in fuel is to 
be secured by keeping a gas-flame out of actual contact 
with the object to be heated, irrespective of the question 
whether the flame is or is not able to deposit carbon, the use 
of an atmospheric flame for any purpose that can possibly be 
served by an illuminating burner will be discredited. This 
seems to be the corollary of Mr. Siemens’s doctrine; for what 
is true for furnaces must, in a great measure, hold good of 
exposed flames. Here, again, practical considerations may 
intervene, and lead an operator, for the sake of convenience, 
into the unpleasant paradox of denying in practice what he 
approves in theory. The subject is a highly interesting and 
important one ; and it is to be hoped that, at the proper time 
next year, Mr. Siemens may be able to speak further of his 
experiences in this line before an audience specially qualified 
to follow him. 


ELECTRIC LIGHTING MEMORANDA. 


Tue Philadelphia Electrical Exhibition seems to be a success, 
according to the reports industriously sent home by The 
Times representative. This authority declares, however, that 
the show (which is perversely called an ‘‘ Exposition,” in the 
new American language) is only international in name. It 
cannot be a very large affair, after all, for the boilers and 
engines fitted in the building only make up a total of about 
1800-horse power, which does not go a very great way in 
electric lighting. Indeed, it is admitted that the ‘‘ building 
“is not so large as any of those in which the European 
“ exhibitions have been held.’’ From this confession it may 
be supposed that the American people, who like a “ big 
‘“‘ thing,’ cannot esteem very highly this Philadelphian show. 
Still, The Times correspondent is obliging enough to tell the 
world that ‘‘in are lighting the Americans are ahead of us” 
—a statement which will doubtless be repeated with much 
gusto in every newspaper published in the United States. It 
is very curious that The Times correspondents should invari- 
ably find, in different parts of the world, better electrical 
machinery than any which their own countrymen have the 
privilege of seeing at home. It was so in Vienna; and it is 
the same thing now in Philadelphia. Strangely enough, the 
immense superiority of these far-away appliances and little- 
known systems never seems to survive the ordinary process 
of introduction into England. In the present case, however, 
the reporter admits that ‘in domestic lighting ’’—i.e., by 
incandescent lamps—‘‘ we are further in advance.” He 
ascribes this surprising fact to the Crystal Palace and South 
Kensington Exhibitions, which have convinced the public of 
the utility of this kind of lighting; and he looks forward to 
a like process being started in America by this Philadelphian 
show. This from the land of Edison ! 

It was a sad commentary on the presumed safety and con- 
venience of electric lighting machinery, as shown at the 
Health Exhibition, when the attendant, Henry Pink, on the 
27th ult., placed his hands on a dynamo, and fell dead in 
consequence. The facts, as narrated at the inquest, go to 
show that the man was disobeying orders, by needlessly 
touching the machine, when he inadvertently established a 
‘short cireuit” through his own body, and died from the 
shock. There is no need to unduly magnify this lamentable 
incident, which is not the first, nor will it be the last illustra- 
tion of the deadly nature of the force with which the electri- 
cian has to deal. A dynamo is dangerous when trifled with, 
but so is any other piece of rapidly-moving machinery, and 
likewise many other of the ordinary resources and appurten- 
ances of civilization. The man in the present instance was 
a regular attendant upon the dynamos; and this circumstance 
materially affects the popular appreciation of the fatality in 
which he was the sufferer. Had the victim been an ordinary 
visitor, the reflection upon the Exhibition Executive and the 
engineering staff would naturally have been much graver. 
As it was, the Coroner’s jury who investigated the matter 
could only arrive at the verdict they did—that it was, for all 
the cognizance they could take of the circumstances, a case 
of “accidental death.” They felt, however, that some 
further notice should be taken of the conditions under which 





the fatality occurred; and therefore they expressed the 
opinion that a bill should be posted in the machinery sheq 
warning everybody not to touch the dynamos “ with both 
‘hands at the same time.” It was doubtless as much as the 
worthy jurymen could do by way of comment on the mysterious 
new cause of death that was brought under their notice, At 
the same time, the danger of the black, humming dynamo ig 
so secret and beyond prevention, that the only sufficient 
remedy against such disasters would seem to be a method of 
construction and system of lubrication that would absolve the 
attendants from the necessity of touching or even approach. 
ing too closely to the machine while working. 


THE MEETING OF THE COMMERCIAL GAS COMPANY, 
Tue half-yearly meeting of the Commercial Gas Company 
was held on Friday last, and was as harmonious, not to say 
uninteresting, as the recent meetings of the other Metro. 
politan Gas Companies—a circumstance due to the sgatis- 
fying influence of extraordinarily high dividends. The 
proceedings did not last half an hour; for the Chairman 
(Mr. Richard Bradshaw) correctly gauged the feeling of the 
assembled proprietors when he said that the announcement 
of the 18} per cent. dividend would be regarded as the most 
important thing he could say with relation to the past half- 
year’s working. It was wise to lay particular stress, as was 
done on both sides of the table, on the higher propor. 
tionate benefit which the reduction in the price of gas confers 
upon the consumers than upon the shareholders. It 
certainly cannot be said in the case of the Commercial Com- 
pany, any more than with reference to other similarly situated 
undertakings, that the arbitrary “ five shillings for a penny” 
scale works ungenerously for the public. There is little in 
the accounts of the Company for the half year that requires 
comment. The capital account is still stationary, so far as 
receipts are concerned, and does not alter much on the other 
side. The revenue account, having regard to the reduction 
of 2d. per thousand feet in the price of gas, is particularly 
good ; a noteworthy improvement being manifested in resi- 
duals. The expenditure shows a normal increase, and there 
is evidence that Mr. Jones is well provided with means for 
upholding his works in a high state of efficiency. The cost 
of distribution, however, has been brought down. The 
influence of the reduction in the price of gas is shown by an 
increase of 4°6 per cent. in the quantity sold, which, taking 
all the conditions into account, is a highly satisfactory figure. 
An important section of the Company’s district has been 
much affected during the past year by causes mentioned by 
the Chairman; and, therefore, if so good a result is shown 
over such a troubled period as that which is now nearly 
closing, still better trading conditions may be hoped for when 
the improvement of Whitechapel has had time to develop its 
influence upon the commerce of the district. Altogether, it 
would be difficult to name a more comfortably situated 
undertaking than this of the Commercial Gas Company. 


AN ALLEGED GAS NUISANCE AT NORWICH. 


A cONSIDERABLE amount of fuss has been made in the Norwich 
Town Council over what is alleged to be a bad smell emana- 
ting from the British Company’s gas-works. A long experi- 
ence of these sporadic complaints has taught us to look 
upon them with unmitigated suspicion. It is commonly 
regarded as merely a strong figure of speech when anything 
is said to “stink in the nostrils” of certain individuals. But 
in connection with gas manufacture this phrase sometimes 
has a literal application; and perfervid agitators fancy they 
can smell gas everywhere. At Norwich there have been 
unsavoury smells during the past hot weather; and some of 
the inhabitants seem to have jumped to the conclusion that 
these must necessarily proceed from the gas-works. The 
Town Council, for reasons of their own, did not discourage 
this idea; and the Town Clerk was instructed to make 
representations on the subject to the Secretary of the Gas 
Company. Mr. Linging immediately offered to have the 
works inspected by Dr. C. Meymott Tidy or Mr. Charles 
Heisch, and otherwise welcomed every examination of the 
process of gas manufacture by the members and officials of 
the Corporation; at the same time assuring the Council 
that any nuisance that really existed could not come from 
the works. Eventually Mr. Heisch and Dr. Tidy visited 
Norwich; and the report of the latter gentleman, in par- 
ticular, fully exonerated the Company from all possible blame 
in the matter—a result only to be expected when it is known 
that iron oxide is alone used in purification. Of course, this 
statement has failed to satisfy the Corporation, who are 
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still anxious that the citizens should lay at the door 
of the Gas Company the blame for anything and every- 
thing in the way of noxious smells. Having gone so 
far to satisfy their neighbours, however, the Company 
yery properly decline to give way one inch in a self-incri- 
minatory direction ; and therefore they have courteously 
put firmly declared that the Corporation must now take 
their legal remedy. Here, as might have been expected, 
the courage of the Town Council fails. So long as they 
could amuse the public by vague threats directed against 
the Company, reports of inspections, &c., they were content. 
But to move for an injunction required evidence ; and this 
they failed to obtain. They could not shut their eyes to the 
additional fact that the sewerage of the city, for which they 
are responsible, has been in a disgraceful condition. Tons of 
highly odorous disinfectants have weekly been poured down 
the drains, which during the dry season were sadly in need of 
flushing; and it was notorious that the inhabitants of the 
lower portions of the city were living over a gigantic cesspool. 
Is it to be wondered at that there was a smell? In fact, if 
it had not been for the happy chance of misleading the 
public which the existence of a gas-works afforded, it is more 
than probable that the ratepayers would ere this have been 
upon the right track ; and this would have been very awkward 
for the Sanitary Committee of the Town Council. 


GAS AFFAIRS IN DUBLIN, LIVERPOOL, AND SHEFFIELD. 


Tuere is little worth extended notice in the recent financial 
history of the larger Gas Companies throughout the Kingdom. 
Dublin, Liverpool, and Sheffield have had successful half 
years, so far as profit is concerned ; and have not been visited 
with more than the normal amount of vexation from local 
authorities. The woe that waits on all things worldly when 
they are too well spoken of is yet a long way off from the gas 
manufacturers of all these populous centres. In Dublin, the 
Company have dared their detractors in the Town Council to 
make good their allegations before a Board of Trade Inspec- 
tor; and the only argument against this course is to be 
found in the enjoyment which the irreconcileables of the 
Corporation will probably feel in the promised conflict. The 
Company are anxious to clear their character ; but they are 
too wise to expect that any official certificate will pacify 
their enemies. At Liverpool, Dr. Cross has succeeded in 
getting up a petition and deputation to the Mayor, to 
advocate the purchase of the gas undertaking by the 
Corporation. The Doctor seems to have again read up his 
Junius for the occasion, and gratified himself by figuring 
as spokesman for the downtrodden ratepayers, whom, how- 
ever, he confessed he had had great difficulty in arousing 
toa proper sense of their afflicted state. If Dr. Cross con- 
tinues in this way, it is probable that the idea of having to 
listen seriously to his long-winded periods will be regarded 
by prospective candidates for the mayoralty as a serious 
drawback to the glories of this exalted position. At Sheffield, 
the Gas Company’s trouble has been the persecution to which 
they have been exposed in regard to their chemical works. 
The Company have been put to considerable expense, to say 
nothing of the annoyance, in consequence of the prejudice 
entertained by the Corporation with respect to the Brightside 
works. It is the old story once more: Waste heaps may dis- 
engage abominable fumes; private factories may carry on 
malodorous processes; but so long as there is a gas-works 
in the neighbourhood, nobody thinks of ascribing a nuisance 
to any other cause. Detailed information upon this matter 
will be found in another column. 








Cater and Sanitary Affairs. 


In presiding over the half-yearly meeting of the East London 
Water- Works Company last Thursday, Mr. O. E. Coope made 
one statement of more than ordinary interest. It will be seen 
by our verbatim report of the Chairman’s address that he thus 
expressed himself: ‘‘ Though the notion of a competitive 
‘supply to London is a mere chimera and an absurdity, 
“still the time may come when a supply supplemental to the 
‘‘present will be required.” The East London Company 
have three distinct sources of supply—viz., the River Lea at 
Chingford, deep wells in the chalk at Walthamstow and 
Chingford, and the River Thames at Sunbury. For a couple 
of years the Thames supply has been left untouched: but 
this summer the Company have been forced to draw upon 
it. There is no statutory restriction to the quantity 
they may take from the Lea; but the quantity which 








may be abstracted from the Thames is limited in the case 
of this Company to 10 million gallons per day. Sir F. 
Bolton’s monthly report shows that in August last the 
Company drew more than 9 million gallons daily from this 
source. In his address to the shareholders, Mr. Coope stated 
that during the past half year they had been obliged to take 
a large quantity of water from the Thames. This source, he 
observed, could not afford them an unlimited supply, although 
there was a considerable margin over that required by all 
the Companies. But the Southwark and Vauxhall Company 
are already exceeding their statutory limits. They are 
allowed to take 20 million gallons of water daily from the 
Thames; and in August they took considerably more 
than 24 millions. In April they were within their limits; 
but in May they were in excess. Mr. Coope remarked 
that according to the necessities of the case, with a 
largely increasing population, the Thames might be drawn 
upon ‘‘ to rather a fine point.” After the Thames and the 
Lea, London has for its ‘‘ third course” the water from 
the chalk. Here again, as Mr. Coope intimated, there is a 
limit ; the level of the underground water in the neighbour- 
hood of London falling year by year. Mr. Bailey Denton, in 
a letter to The Times last week, endorses the view that pump- 
ing from the chalk causes a serious depression in the sub- 
terranean water-level. He says: ‘It is believed that this 
‘* level has been lowered more than 50 feet under London ; 
‘‘and what may be the effect of continued and heavily 
‘‘inereased extraction it would be difficult to estimate.” 
Considerations such as these give peculiar weight to the 
arguments of Mr. Coope on the subject of waste. The Com- 
panies are acting in the public interest, when they endeavour 
to prevent a wasteful consumption of the water which they 
distribute. But the efforts made in this direction meet with 
more opposition than sympathy. Mr. Coope was disappointed 
that the President of the Local Government Board did not feel 
it his duty to issue a circular during the summer, urging the 
exercise of economy in the use of the supply. As for the 
Home Secretary, the Metropolitan Water Companies may be 
excused if they look upon him as their sworn foe. A good 
opportunity for purchasing their undertakings has been 
thrown away; and now, Mr. Coope observed, Sir William 
Harcourt ‘seems prepared to throw the ewgis of the 
‘Government over every measure, however unreasonable 
‘or obnoxious,” which will tend to depress the value of the 
Companies’ property. Still, amidst all their difficulties, the 
Companies are making good financial progress, justifying the 
estimate put upon their value by the late Mr. E. Smith. So 
we find the Pall Mall Gazette regretting that, despite the 
Dobbs decision, the East London Company have a rapidly 
growing revenue. Of course, it was hoped that the income 
of the Water Companies would decline ; the dividends fall off ; 
and the Directors lose heart. But the case is otherwise ; and 
the oracles are at fault. 

Last Friday a parliamentary return was issued containing 
a mass of official correspondence relative to the effect of the 
Metropolitan Drainage Outfalls on the state of the Thames. 
The parties concerned are the Home Secretary, the Metro- 
politan Board, the Authorities of the City of London, the 
Royal Commissioners, the Woolwich Local Board, the 
Thames Police, and sundry others. Many of the documents 
have already appeared, in substance if not in form. A new 
and interesting contribution is furnished by the report pre- 
sented to Sir Charles Dilke in August last by Mr. J. Thornhill 
Harrison, one of the Inspectors of the Local Government 
Board. This gentleman, by a calculation which is not very 
easily understood, arrives at the conclusion that “it is 
‘‘ probably no exaggeration to say that at the present time 
‘there is a month’s sewage from the Metropolis oscillating 
‘*backwards and forwards between Greenhithe and Ted- 
‘‘dington.” This seems to transcend even the statements of 
Captain Calver as to the upward extent of the “ sewage 
“zone.” Mr. Harrison asserts that the water during high 
spring tides is so polluted as to leave a foul deposit on 
the banks of the river, and on the towing-path, in the 
vicinity of Richmond. He compares the Thames to “a huge 
“‘ sewage-tank ” which has not been cleaned out for many 
months. ‘It is notorious,” he says, ‘‘ that under such cir- 
“cumstances the sludge, wherever it settles, becomes putre- 
‘scent and most offensive.”” The Metropolitan Board deny 
altogether that there is any deposit of sludge in the Thames 
from their sewage. But Mr. Harrison says : “ I feel confident 
“that this contention is no longer tenable.” Further, he is 
of opinion that the offensive state of the river “ originates 
‘with the mud which has been depositing for some months 
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‘past, rather than with the fresh sewage.” This allegation 
concerning the mud is, of course, in direct contradiction to 
the conclusions arrived at in 1880, when an inquiry was con- 
dueted at the instance of the Thames Conservators. Mr. 
Harrison pronounces the evil as being very great, and requiring 
a radical cure. The proposal of a remedy he leaves to the 
Royal Commissioners. In the course of the correspondence 
there are some sharp letters from the Home Secretary to the 
Metropolitan Board. In one of the latest of these, dated 
Aug. 9 in the present year, the deodorizing operations are 
disparaged, and ‘‘the Secretary of State regrets that the 
‘« «professional advisers’ of the Board, and the members 
‘‘of the Board themselves, should persist in the asser- 
“‘tion which they have constantly for the last two years 
“‘ maintained, in spite of all evidence to the contrary, that 
“there is nothing to be complained of.” Sir W. Harcourt 
also signifies that he has more confidence in the evidence of 
an inspector of Thames Police concerning the. state of the 
river than he has in the statements of the Board and their 
officers, seeing that the latter are directly interested in the 
question. About the same time there is a letter from the 
Secretary of the Royal Commissioners to Sir W. Harcourt, 
stating that in the opinion of the Commissioners the deo- 
dorizing process is likely to be injurious to the river, “ and 
‘can only be regarded as a temporary expedient to palliate a 
‘* state of things that ought to have a more suitable permanent 
“remedy.” This statement, coupled with the strong remarks 
of Lord Bramwell, in his own name and that of his col- 
leagues, as to the ‘“‘ most disgusting condition ” of the river, 
even after the application of chloride of lime, shows that the 
Royal Commissioners are not likely to recommend any small 
measure for remedying the mischief which, in their opinion, 
is caused by the outfalls. An enormous outlay is in prospect, 
in addition to the millions of pounds already expended on the 
main drainage works of the Metropolis. From the proceedings 
at a meeting of the Lower Thames Valley Main Sewerage 
Board held last week, it appears that Sir Joseph Bazalgette 
has laid before the Royal Commissioners a scheme for taking 
the whole of the London sewage, together with that belonging 
to the district of the Lower Thames Valley, down to a com- 
bined outfall on the Essex shore in Sea Reach. This is a 
grand scheme, and opens a fresh view of the entire question. 








GEssans, Commentaries, and Aebielos, 


GAS ACTS FOR 1884. 
Tue last session of Parliament was not remarkable for the extent 
or importance of the Gas Legislation added to the Statute Book. 
According to custom, however, we now commence our abstract of 
the Private Acts that received the Royal Assent. 

The only Acts incorporating Gas Companies were— 

The Abercarn and Newbridge Gas and Water Act, which 
dissolves and reincorporates a limited Company of the same name, 
which was formed in 1876 with a capital of £10,000, of which 
£5400 was paid up. The original capital is fixed by the Act at 
£5380, with power to raise £7000 of additional capital, of which 
£2000 is to be set apart as gas capital. Borrowing powers are 
granted to the extent of one-fourth of the original and new capital 
authorized by the Act. The gas capital is to be offered by auction; 
and 6s. per 1000 cubic feet is the maximum price fixed for 14-candle 
gas. The capital powers are those asked for in the Bill; but 
14-candle has been substituted for 13-candle gas, and the power 
to charge an extra 1s. per 1000 cubic feet to consumers beyond 
a 14 mile radius has been denied. A testing station for the 
Company’s gas is to be provided, within twelve months, at the 
works, or within 200 yards thereof. Gas may be supplied for 
trading or manufacturing purposes. Clauses are inserted for the 
protection of various railway and dock companies. 

The Sandbach Gas Act incorporates a limited Company formed 
in 1847 with a paid-up capital of £4240, in £10 shares. Upwards 
of £1200 has been expended, out of profits, upon the improvement 
and extension of the works; but there is no mortgage debt. The 
capital of the incorporated Company is fixed at £14,876, comprising 
the £4240 capital of the limited Company, and £636, representing 
the improvement stock, which is placed upon the same footing, and 
really incorporated with the old capital ; together with £10,000 new 
capital authorized by the Act. The auction clauses are imposed 
in respect of the new capital; and permission is given to borrow 
£1000 on the old, and £2500 on the new capital. Gas of 14-candle 
power is to be supplied under the sliding scale, with 4s. 6d. per 
1000 cubic feet as the initial price. In their Bill the Company 
desired to have the whole amount of their improvement outlay 
converted into stock; and they asked for a 5s. initial price. New 
lands are to be acquired compulsorily within three years ; and there 
are various protecting clauses, among them being one to save the 
rights of the Cheshire Amalgamated Salt-Works Company in 
respect of manufacturing and supplying gas for the purposes of 
their works or the supply of their agents and tenants. 





. The following Acts confer additional powers upon statutory Gas 
ompanies :— 

The Imperial Continental Gas Association Act enables the 
Association to borrow and reborrow on mortgage and debenture 
to the extent of £500,000. Power is also given to raise any addi- 
tional capital already authorized by the creation and issue of either 
ordinary or preference stock ; and the latter may be perpetual or 
redeemable. The capital of the undertaking now stands at 
£3,500,000 stock; and the borrowing powers were required to 
enable the Association to make provision for the execution of their 
contract for the lighting of the city of Amsterdam. 

The Stalybridge Gas Act enables the Company to raise £75,000 
additional premium capital, and to borrow one-fourth of the 
amount raised from time to time. As from July 1, 1855, all the 
existing stocks of the Company are to be consolidated in a new 
7 per cent. stock, under the sliding scale of dividend, with 3s, 6q 
per 1000 cubic feet of gas as the initial price for Stalybridge. 
Mossley, and Luzley, and 3s. 9d. beyond. Gas of 16-candle power 
is to be supplied, and the Company may contract for a supply of 
gas for trade purposes. 

The Walker and Wallsend Union Gas Act fixes the Company’s 
capital at £80,000 of consolidated 7 per cent. stock, of which 
£28,500 is to represent and be in lieu of £19,000 of 10 per cent. stock, 
£6000 represents the existing 7 per cent. capital, and the balance 
of £45,500 is the new premium capital. Borrowing powers are 
granted to the extent of £2500 in respect of the existing capital, 
and £11,250 in respect of the additional capital. The standard 
price of gas is to be 3s. 3d. per 1000 cubic feet; and if less js 
charged the dividend may be increased in the usual way. As from 
the 29th ult., however, the maximum price of gas is fixed at 3s. 94, 
per 1000 cubic feet; and if in any year the clear profits of the Com. 
pany shall be insufficient to pay the standard rate of dividend, the 
price may be increased for this purpose to the maximum, but not 
beyond. The prescribed quality of gas is 15} candles, with a sulphur 
maximum of 20 grains per 100 cubic feet. A section of a previous 
Act dealing with public lighting is repealed; and, in its place, it 
is enacted that the Company shall erect such public lamps as the 
several Local Boards wholly or partially within the gas limits shall 
direct, at an agreed charge not exceeding £2 per lamp, and shall 
remove such lamps to other situations (when required) at a charge 
of 15s. for each removal. The annual charge for maintaining, 
cleaning, and repairing public lamps is to be 3s. 6d. each; and the 
supply of gas, lighting, and extinguishing is to be charged for at 
the rate of 1s. per week. The Company are to supply everything 
necessary for the lighting service, and the lamps are to be rated to 
consume at least 5 cubic feet of gas per hour ; but these provisions 
shall cease to be binding upon the Company whenever another 
authorized Gas Company comes within the district. The Local 
Boards are at liberty, any time between April 26 and Aug. 23, to 
diminish the number of public lamps to be lighted by the Company 
to a number which shall be mutually agreed upon at the time, but 
not less than one-half of the whole number of public lamps within 
the respective districts. 

The Woolwich Equitable Gas Act brings the Company under 
the provisions of the Metropolis Gas Act, 1869. The sliding scale 
is imposed, with 3s. 6d. per 1000 cubic feet, as the initial price, 
instead of 3s. 9d. as asked in the Bill. Gas of 16-candle power is 
to be supplied after the beginning of next year, and its purity is 
placed under the supervision of the Metropolitan Gas Referees. 
Gas-fittings may be supplied by the Company on sale or hire. The 
major portion of the Act deals with the methods of gas examina- 
tion, &c., by the Referees.* 

The following are Gas Acts obtained by Public Authorities :— 

The Birkenhead Improvement Act deals with the accumulated 
profits of the gas and water undertakings of the Corporation, 
which now amount to £49,000. Of this sum, £20,000 is to be 
appropriated as a contingent or reserve fund for the undertakings; 
and of the annual proceeds of this fund, two-thirds is to be placed 
to the credit of gas revenue, and the remainder to the credit of the 
water revenue account. The sum of £14,000 is to be appropriated 
for the redemption of gas and water bonds, in the same proportion 
as the proceeds from the reserve fund; and the remaining £14, 
is for working capital for the gas and water undertakings. The 
Corporation take power to supply gas services and meters free of 
charge, if they see fit. 

The Coventry Corporation (Gas Purchase) Act enables the Com- 
pany to sell, and the Corporation to purchase the gas undertaking 
of the Company for the following consideration :—The Corporation 
are to issue to every holder of original shares a security for an 
annuity of £2 per annum for 15 years in respect of every share, 
and for the payment on June 80, 1899, of the principal sum of £48 
per share. New shares are to be paid off by an annuity, for the 
same period, of £1 17s. 6d. per annum, and the payment of £45 
per share. The Corporation will also pay to the Company the 
half-year’s dividends due on June 30 last, unless paid in the regular 
way before the transfer; and also the amount required for interest 
on the Company’s bond debt, and numerous other charges. The 
usual ancillary provisions in regard to the transfer are duly 
enacted. Local authorities within the district of supply may pur- 
chase the portion of the undertaking lying within their limits. 
The price of 14-candle gas within the city and certain named 
suburbs is fixed at a maximum of 4s. 6d. per 1000 cubic feet, with 
5s. 6d. beyond. There is never to be more than Ils. difference 





* This Act is superseded by the Scheme of Amalgamation with the South 
Metropolitan Company recently passed.—Ep. J. G. L. 
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between the two rates. The Corporation are directed to allow 
4 per cent. interest on deposits ; and they take power to deny a 
supply of gas to any resident who has quitted other premises 
without paying his account. For the purposes of the Act the Cor- 

oration are authorized to borrow £70,000, with which to carry on 
the works, pay the bond debt, and make extensions ; and a further 
capital sum of £148,800 for redeeming the annuities. Besides this, 
they are permitted to borrow any additional sums that may be 
necessary, under the sanction of the Local Government Board, for 
conducting the undertaking. The sinking fund for repayment of 
borrowed moneys is to be formed by putting aside money at 34 per 
cent. compound interest for 60 years, with power at any time to 
redeem annuities from the fund so created. 

The Dewsbury Improvement Act, among other things, enables 
the Corporation to make and deal in gas-fittings. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
THERE is next to nothing stirring in the Gas Market. The only 
variation in price is in the 10 per cent. preferences of The Gaslight 
and Coke, the result of some inquiry after them. But though no 
further changes are to be noted in the quotations, all stocks are 
very firm; and many seem quite ready to rise upon an opening for 
business showing itself. This is especially the case with the Metro- 
politan Companies, which rule well up to top prices. There is, 
however, such a scarcity of stock offering, that but little business 
can be done. The last of the half-yearly meetings of the three 
Companies—that of the Commercial—was held on Friday, when 
dividends at the rate of 13} per cent. on the old stock, and 10} per 
cent. on the new, were declared. This completes the history of 
Metropolitan Gas for the first half of 1884; and we believe there 
are no two opinions but that it is a highly gratifying record. The 
shareholders of each and all have testified their great satisfaction 
with the position of their property ; and it is not too much to say 
that these stocks never stood so high in general estimation 
as they do at present. One hears now and then, from those 
who had somehow habituated themselves to regard the 50-per-cent.- 
lower prices of recent years as the natural and proper datum of 
value, expressions of astonishment, not unmixed with apprehension, 
that |the prices now should be so high. The marvel, however, 
seems to be, not that they are so high, but that they are not higher. 
At present quotations, these stocks can be bought to pay 5} or 
52 per cent.; and where can any investment of equal security be 
found to do the like ? 

Despite one or two slight reductions in price here and there, the 
Water Market is not without signs of returning steadiness. East 
London even effected a rise after the Company’s meeting on Thursday, 
when the exposition of affairs imparted a rosier hue to the dawning 
future. Some other stocks, too, are showing firmness (notably the 
Kent); but there is not much business doing in any one. 

The markets closed at the end of the week as follows :— 
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As intimated last week, Mr. Thompson Nash has prepared an analysis 
of the accounts of the Metropolitan Gas Companies for the half year 
to June; and we have to acknowledge the receipt of a copy—too late for 
further notice this week. 

WE have been asked to state that the issue of the report of the Com- 
mittee for Gas Section of the International Electric and Gas Exhibition, 
1882-83, will be somewhat delayed in consequence of the disastrous fire 
that occurred at the binder’s last Friday. The whole of the work was in 
their hands, and would have been ready this week; but at present Mr. 
Bennett is unable to learn which (if any) of the sheets have been destroyed. | 


Hotes. 


An OpticaL PHOTOMETER. 


An instrument designed by Dr. Simonoff, and called an optical 
photometer, is described in a recent issue of La Nature. The 
principle of the instrument is the elementary law that the degree 
of illumination of an object depends upon the quantity of light that 
falls upon it; that is to say, that if an object is lighted through a 
window, the amount of light it receives is dependent upon the area 
of the window opening. Consequently, the area of an opening 
affording a certain quantity of light may be taken as the measure 
of the intensity of the light, without any other means of comparison. 
One form of Dr. Simonoff’s instrument for this purpose is a small 
pocket telescope with twodraws. At the object end of the telescope 
is a disc of opal glass, behind which are two similar discs fixed in 
the interior of the tube. These discs serve to diffuse and enfeeble 
the light which enters the apparatus, to the degree indicated by 
experience. Sometimes one or two of these discs may be taken out 
and replaced with discs of ground glass. At the object end of the 
middle tube of the telescope is a transparent glass screen bearing 
certain figures, closed in front by a fourth disc of opal glass. 
Graduations marked on the outside of the middle tube indicate the 
distance between the screen and the opening by which the light 
enters. In use the observer looks at the screen through the 
eye-piece of the instrument, adjusting the first draw to suit his 
individual focus of vision. The object end of the instrument, 
besides the interior dises of opal glass already mentioned, is fitted 
with a slide for diaphragms pierced with numbered holes of 
different sizes. Usually six of these diaphragms accompany the 
instrument, each bearing five graduated holes. A spring holds the 
diaphragms in position, with the selected hole in the optical axis 
of the instrument. In another model of the same instrument 
these diaphragms are replaced by an arrangement of cat’s-eye 
shutters, provided with a micrometer gauge. This affords a more 


| exact means of graduating the object opening than is possible with 


the slips already described, which, however, are said to be more 
easily used, and to furnish readings sufficiently exact for the 
practical requirements of photographers, gas examiners, kc. The 
instrument being turned towards the source of light to be mea- 
sured (with artificial lights the apparatus is fixed at a known 
distance) the diaphragms are shifted until the figures marked on 
the screen cease to be legible, the number of the hole admitting 
the light, or its dimensions in the case of the cat’s-eye shutter, 
being noted. Examination is then made of another light-source, 
and a second measurement obtained. The inverse ratio of the 
areas of the openings gives the proportionate intensity of the lights. 
For convenience, the ratios are marked on the diaphragms. 


A Test ror Carsonitc Acip In Coat Gas. 


At the last meeting of the Société Technique de 1’Industrie 
du Gaz en France, M. Chevalet showed an apparatus, simple and 
more sensitive than that of Orsat, for valuing the proportion of 
carbonic acid in coal gas. The arrangement consists of a test-tube 
upon a stand, containing a known quantity of caustic potash. The 
top of the tube communicates with a graduated tube, the end of 
which dips into a vessel of coloured water. After having driven 
out the air and filled the test-tube with gas, the cock is closed, and 
the gas allowed to stand for 15 or 20 minutes. If the gas contains 
carbonic acid, the coloured water rises in the graduated tube in 
correspondence with the absorption of the carbonic acid by the 
caustic potash, and the number of divisions marked on the tube 
gives directly the percentage of the impurity in the gas. Another 
arrangement, of precisely similar design, facilitates in the same 
way the estimation of the amount of hydrocarbons absorbed by 
bromine. Together, the two sets of tubes constitute a very con- 
venient rough-and-ready means of arriving at the light-giving and 
light-destroying elements contained in any sample of gas. 


A Comparison OF ImpeRFEcT Heat Conpvucrors. 


Mr. J. J. Coleman has read a paper before the Glasgow Philo- 
sophical Society on the heat-conducting power of materials, with 
special reference to the porous, loose substances commonly used 
as non-conducting coverings. The experiments conducted by 
Mr. Coleman were simple, and involved low temperature tests only, 
consisting as they did of observations of the melting of ice. A 
number of 10-inch cubical boxes, of thin tin plate, were filled with 
ice and placed inside 18-inch cubes, also of thin tin plate; the 
intervening space ;being filled with the substance to be tested. 
The boxes thus arranged were kept in a room maintained at an 
equable temperature of about 60° Fahr., and the quantity of water 
obtained per hour from the melting ice was drawn off and mea- 
sured ; thus affording data for the calculation of the quantity of 
heat penetrating to the ice. The materials used were slag-wool, 
hair felt, charcoal, wood shavings, breeze, wood and air space, saw- 
dust, cotton wool, sheep’s wool, and infusorial earth; thus fairly 
exhausting the non-conducting substances in common use. From 
the mean of the experiments it appeared that the heat-conducting 
power of the various substances stands in the following order :— 
Slag-wool, 100; hair felt, 117 ; cotton wool, 122 ; sheep’s wool, 136; 
infusorial earth, 186; charcoal, 140; sawdust, 163; breeze 230; 





wood and air space, 280. All these observations were made after 
the vessels had been in the constant temperature of the room for 


| 18 hours, to allow equilibrium to be established. All the materials 
| were dried by being kept in a well-ventilated room, warmed by a 


fire, for several weeks before the commencement of the experiments. 
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It is remarked that considerations of cost and strength to withstand 
shaking must largely qualify the experimental results when it is 
@ question of using the materials on a large scale. Thus, although 
one thickness of slag-wool is as good as 1°4 thicknesses of charcoal, 
or 2°3 of coke breeze, the cost of either of the latter would be much 
less in practice. 

A New Etectricat Unit. 

The Mechanical World has been making merry with a sugges- 
tion to which Mr. W. H. Preece committed himself at the recent 
meeting of the British Association. It is remarked that there is 
a tendency to a multiplication of units of measurement, especially 
in electrical science. It might be suggested that one reason for this 
propensity to invent new anits in one of the newest of the sciences 
is fostered by the practice of naming after their discoverers the 
standards already adopted. There are the ohm, the farad, the 
watt, &c.; and it has apparently struck Mr. Preece that there is 
yet room for another name in the aiready crowded list. The 
electrical horse power, so much used in calculations of electric 
lighting, is 746 watts. But this number does not please Mr. 
Preece, and he desires to alter it to 1000; and, in order to pre- 
serve the correlation between the electrical and mechanical horse 
power, he proposes that the value of the latter should be 
changed from 33,000 to 44,2836 foot-pounds per minute. This 
would be to alter all the bases of mechanical engineering to 
suit an infant development of one special branch of physical 
science—an idea well suited to the proverbial modesty of electri- 
cians. For this the Mechanical World calls Mr. Preece a theore- 
tician of the most theoretical order, utterly ignorant of applied 
mechanics. It is admitted, however, that the new unit would 
be convenient for electricians; but it must not be called a horse 
power, or the equivalent of a horse power. Our contemporary 
suggests that, in honour of its inventor, it might be called a 
‘*Preece.”” Then its relation to the actual horse power might be 
calculated as follows :—The “ preece ” equals 14-horse power; that 
is to say, as nearly as can be calculated, 4 donkey power. There- 
fore we should have 250 volt ampéres = 1 donkey power; and 4 
donkey power = 1 “preece.” The connecting link would be 3 
electrical donkey power = 1 mechanical horse power. The 
Mechanical World admits that the equation 1 ‘ preece’’ = 4 
donkey power looks personal ; but then 746 watts = 1 horse power 
is equally personal. This is one of the penalties that must be paid 
by genius. 


An exceedingly simple method of determining whether a sample 
of petroleum is sufficiently rectified to be safe in common use 
for lighting purposes, by means of lamps with wicks, is described 
by Herr Montag, in the Oel und Fett Industrie Zeitung. Filla 
glass three-parts full of the petroleum to be tested, and then com- 
plete the filling to the brim with boiling water, holding at the same 
time a lighted match over the edge of the glass. If the vapours 
take fire as they are disengaged, it is a sufficient proof that the 
petroleum is badly rectified, and has too low a flashing-point to be 
safely used in lighting. 








THe Quality oF THE MANCHESTER WaTER.—Mr. C. Estcourt, the City 
Analyst for Manchester, has, at the request of the Chairman of the Water- 
Works Committee, made an inquiry into the condition of the water supply 
of the city. He has visited the reservoirs at Godley, Denton, Audenshaw, 
and Gorton, and his investigation led him to the conclusion that the fishy 
smell in the water, which is generally noticeable in summer, arises from 
the presence of pond snails and their spawn, and he suggests as a remedy 
the ace into the reservoir of trout and char, which feed upon the 
snails. 

Improved StrREET LicHTING at SToxe-uPoN-TRENT.—Since the dissolu- 
tion of the Stoke and Fenton Joint Gas Committee and the transfer of the 
gas undertaking to the Stoke Corporation the profits arising from an 
efficient and economical management of the works have been sufficient 
to materially reduce the rates; and the price of gas being similar to that 
charged in neighbouring towns, the Gas and Lighting Committees of the 
Town Council have directed their attention to benefiting the public in the 
way of improved lighting of the public streets. Under the direction of 
their Gas Engineer (Mr. H. Taplay) new lighting arrangements have been 
made, and last Wednesday night they were brought into operation for the 
first time, with very satisfactory results. In several of the principal streets 
ordinary lamps of 14-candle power each have been removed and replaced 
by others of 60-candle power. To give greater elevation to the lamps under 
the new arrangement, uniform columns of tasteful design have been sup- 
plied by the Coalbrookdale Company. The lantern adopted is of an 
improved shape and make, and they are fitted with Suge’s patent combina- 
tion burners. The members of the Gas and Lighting Committees have made 
an inspection of the new lighting arrangements, and it is understood have 
found the results quite equal to their anticipation. 

Proposep PuRcHASE OF THE BromsGRovE Gas-WorkKs BY THE LocaL 
Boarp.—On Monday evening last week, a meeting of the members of the 
Bromsgrove Ratepayers’ Protection Association was held at the Town 
Hall, ‘to consider whether it is or is not desirable that the Local 
Authority should take steps to purchase the gas-works, &c., on behalf of 
the ratepayers.” The chair was taken by Mr. J. Laughton (Vice-President 
of the Association), and in opening the proceedings he read the clause of 
the Act of the Bromsgrove Gas Company empowering the Local Board to 
purchase, under specified conditions, the works and interest of the Company 
within three years from the pews of the Act, which time will expire in 
June next. He explained that it was in consequence of this that the 
Committee of the Association had now called the body together to consider 
the question. Mr. Turton argued that the purchase would pay, and con- 
cluded by moving—“ That in the opinion of this meeting it is desirable 
that the Local Authority should purchase the gas-works from the present 
Company.” After some conversation an amendment was proposed—* That 
a Committee of seven gentlemen be appointed by this meeting to tho- 
roughly investigate and carefully consider the matter, and report to a 
future meeting of the Association.” This, however, on being put to the 
vote, was lost, and the original motion was carried by a small majority. 





Communicated Articles. 


THE MEETING OF THE BRITISH ASSOCIATION. 
(FROM OUR OWN CORRESPONDENT.) 
WInnirPeG, Mantrosa, Sept. 12. 

To date fron. Winnipeg a letter describing the Montreal meeting 
of the British Association may seem to English readers a geogra. 
phical absurdity ; but, in truth, the Association has taken the whole 
Dominion for its meeting-ground this year, rather than any one 
city or province. From Halifax on the Atlantic Ocean to Calgarry 
in the Rocky Mountains, every city of Canada has stirred itself to 
welcome the Association. On every side—in Quebec, Toronto 
Ottawa, Winnipeg—Local Committees received English visitors. 
The great railways—the Intercolonial in the Maritime Provinces, 
the Grand Trunk and the Canadian Pacific—franked the members 
over their lines for thousands of miles. As a natural consequence 
of this unlimited hospitality, the Association has scoured the 
country east and west in bands, anticipating and prolonging the 
meeting proper—some on the Bay of Fundy or the gloomy 
Saguenay, others on the wild cliffs of Lake Superior or among 
the snow-clad peaks of the Rockies. Now Winnipeg, a city in the 
first flush of her teens, boasts herself to be the central point of the 
North American continent. In virtue of her situation she means 
to be the “‘ hub” of the Western Hemisphere. At present she has 
a little outgrown her strength, but is struggling along. Her five. 
and-twenty thousand inhabitants are also, each individually, strug- 
gling—in the mud. You cannot move a yard here without a 
struggle. The mud is phenomenal. What Niagara is among 
waterfalls, so is Winnipeg among the muddy places of the world. 
Main Street is two chains wide (for the City Fathers can afford to 
be prodigal of space) ; but to cross this span is a feat to be hazarded 
only by the hardened voyagewr. Horses plunge into the mire to 
their girths; oxen struggle awhile, and then stick immovable; 
cart-wheels sink below their axles at every turn. The rich black 
soil of Manitoba, lying on a damp impervious clay, is excellent for 
growing wheat, but fails signally as the Queen’s Highway. With 
Western humour, a local paper draws attention to the mud under 
the following heading :— 


ANOTHER WRECK ON MAIN STREET. 

A carriage conveying two ladies was cautiously making its way along 
Portage Avenue, when the horses, taking fright, ran away, and dashed into 
Main Street. Fortunately help was at hand, and by the aid of planks the 
carriage was reached and the occupants rescued alive. 


Winnipeg can boast a store (owned by the Hudson Bay Com- 
pany) that approaches our co-operative stores in size and excellence; 
a red brick town hall that many an English city might envy; a 
college ready to house 60 students within its walls; half-a-dozen 
pine-plank churches; an equal number of fair hotels; two excellent 
‘*dailies;”’ an exhibition ; and—a future. Among the blessings of 
this future it looks forward to paved roads and street lighting. 
Here, if anywhere, is the El Dorado of the electric light. While 
our English electric companies are languishing or moribund, here 
in the Dominion the are light is supplying a real want. Until 
yesterday, Winnipeg was without a public light. Except for the oil 
lamps in the shops of the principal streets, the town was plunged 
in total darkness after nightfall. In one quarter the inhabitants 
have just raised two lofty framework towers, and from their tops 
the electric light illumines a wide area of modest villas and low- 
roofed shanties. The charge for each masthead “sun” is 1 dol. a 
light per night. There are some small gas-works supplying coal gas 
to a few of the larger houses; but the price is 19s. per 1000 cubic 
feet! Coal itself is a luxury in Winnipeg. But the opening of 
the Pacific Railway is destined to change all this. In the moun- 
tains, coal has been struck in a 3-feet vein. As to its exact nature 
local geologists are in doubt; for our carboniferous strata do not 
occur in Canada. But this coal is hard and compact, and much 
more like our Tyne coal than like the ligneous coal at present 
worked in the North-West. Before Winnipeg reaches her majority, 
Rocky Mountain coal will thresh her corn and light her streets and 
dwellings. 

Farther east we find electricity and gas fairly pitted and con- 
tending for mastery. At Toronto, on the north-west shore of Lake 
Ontario, an electric company have gained a contract to light the 
streets. Its chief opponent is gas made from petroleum oil, for 
which 2 dols. (8s. 4d.) per 1000 cubic feet is paid. The are lights 
chiefly used in Canada are shaded with a semi-opaque globe, and are 
fairly steady. The best hotels in Quebec, Montreal, and Ottawa 
employ are lights in the summer time to light their entrance halls 
and dining rooms, for the sake of coolness—and for advertisement. 
In the fierce heat of July and August the are light is found to draw 
the jaded traveller to its focus as it draws the mosquito and the 
shad-fly. The bed-rooms are lighted with coal gas. But, to the 
wild rancher of the North-West, coal gas presents an unexpected 
danger. In every bed-room in a large hotel at Toronto there 
hangs beneath the gas-bracket a card with the injunction—‘t Do 
not blow out the gas.’’ And the caution is not unnecessary. Two 
years ago, in this same house, a Hudson Bay agent, fresh from the 
plains, on retiring to rest put out the light in his accustomed 
manner, and was found dead in his bed next morning, suffocated 
by the gas. 

The dearness of coal gas in the cities of the States and in Canada 
is not always easy to explain. In New York the high price 1s 
attributed to the dearness of iron, and the difficulty of laying 
mains in the rock on which the city is built; in Montreal and 
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Quebec coal is dear; in Toronto the price is prohibitive; but in 
Nova Scotia good coal can be purchased retail at 2 dols. a ton, and 
yet coal gas is 24 dols. per 1000 feet! In a country where wood 
fuel is to be had for the cutting, no wonder the electric light has a 
chance. Only twice in Canada have I seen an “ incandescent 
installation ’—once in a mill near Montreal, and once on the 
Canadian Pacific steamers crossing Lakes Huron and Superior. 
For steamers, the incandescent lights seem admirably adapted. 
High-pressure steam is always “‘up;" engineers are constantly at 
hand. All the trouble and inconvenience of oil lamps are avoided. 
On the s.s. Athabasca, plying between Owen’s Sound on Georgian 
Bay and Port Arthur on Lake Superior, a small horizontal engine, 
using 27-horse power, lights up the ship with 180 Edison lamps. 

The meeting itself in Montreal will rank among the best of the 
Association. Montreal, with a population of 150,000, will bear 
comparison in size and beauty with the fairest English cities. At 
the head of the ocean navigation of the noblest river in the world, 
and at the outlet of those inland seas which collect the waters of 
half a continent, Montreal is unique in position. Lining the St. 
Lawrence for miles with its stone quays, it rises back from the 
river with handsome shaded streets, and clings half way up the 
mountain with verandahed villas and pleasant gardens. The 
beauty of the city culminates in the M‘Gill College grounds, where 
in the various buildings of the University the Association held its 
sittings. Some 800 English members crossed the ocean; Canada 
and the United States added 1000 more. Though smallin numbers 
compared with some of the largest English gatherings of the Asso- 
ciation, the Montreal meeting has perhaps never been surpassed in 
the quality of the papers read and the interest of the discussions. 
Most of the Sections were well represented ; some of them brought 
together the foremost men of England and America. The presence 
of such men as Asa Gray, Principal Dawson, Lieut. Greely, Wol- 
cott Gibbs, Rowland, and Sterry Hunt gave the meeting a special 
interest to English workers in science. To English chemists and 
physicists there was perhaps not much to learn in the arrange- 
ments and apparatus of the new but thriving laboratories of 
Canada; but then, over the boundary, Harvard and Yale, and 
Philadelphia and Baltimore, had scientific attractions in plenty. 
On the other hand, the botanists and geologists had unbounded 
opportunities; and many a strange prairie flower and bit of 
Laurentian or Huronian rock will be brought back this autumn to 
enrich the collections of the Old Country. 

A distinct advance in the proceedings of the Sections was made 
this year by the previous selection of special subjects for discus- 
sion. Thus the Physical Section considered the origin of the 
electro-motive force in the voltaic cell; and the Chemical Section, 
the elementary nature of the “elements,” and the chemical 
changes produced by micro-organisms. Next year the Physical 
Section will set apart a day for, and invite discussion on a “ Stan- 
dard of White Light.” A Committee of the Section has had this 
matter under consideration for several years, but they have not 
issued any definite report; and considerable dissension is said to 
prevail among the members. Most Englishmen will be glad that 
they are not prepared to recommend the standard of melting 
platinum adopted by the International Committee in Paris. Such 
a standard presents almost fatal difficulties. It has been suggested 
that a standard of white light might be attained by adjusting the 
current through a carbon incandescent lamp until the red end of its 
spectrum is identical with the red end of the spectrum of Mr. Vernon 
Harcourt’s standard pentane flame, which itself is not white 
enough to compare with the dazzling whiteness of an arc lamp. 
In this direction some good work has already been done by the 
Committee. The mechanicians had an opportunity of seeing the 
Emery testing machine at work at the Lachine Bridge works. 
The principle adopted by Mr. Emery is to replace the fulerum by 
a slightly flexible plate; so that instead of the lever rocking on a 
sharp edge, it bends this plate, to which it is rigidly attached. 
The pressure is transmitted by a liquid to the system of levers. 
The liquid is compressed by the slight movement of a steel 
diaphragm, in a manner similar to the compression of the air in 
an aneroid barometer. By these devices all friction of working 
parts is eliminated. With a strain on of 150,000 lbs. the index 
readily shows an alteration of less than 1lb. This sensibility is 
hardly exceeded by the best chemical balances. 

It was prophesied by the discontented that no one would go to 
the meeting in Canada but young unmarried men. Luckily this 
taunt proved untrue, as many members brought their wives with 
them; and no inconsiderable number of young “ girl-graduates ” 
from Girton came as well, under friendly chaperonage. Nor were 
these single ladies behindhand in sharing the fatigue and excite- 
ment of a journey to the Rocky Mountains. One characteristic 
scene has remained impressed on my memory. The train had 
stopped at a small station on the prairie. A hungry crowd of 
passengers—sixty men and one young lady—had invaded the 
luncheon-room ; and, having refreshed themselves, were giving a 
hasty glance round the place, when the following printed notice 
drew their attention :—‘ A large number of marriage licences on 
hand. Apply at the Post Office. Money to loan at 6 per cent.” 
The sixty men read it, and stood in amazed silence. The young 
lady at once asked: ‘‘ Where is the Post Office?” 





GAS PURIFICATION “WET” AND “DRY.” 
By Norton H. Humpurys, F.C.S. 
_ (Continued from p. 579.) 
Before proceeding to notice some facts in connection with the 
purifying capabilities of ammoniacal liquor, which is the only 





chemical reagent that is at present in anything like general use in 
the liquid form, for the purification of coal gas, it should be 
remarked that, although a great deal has been written and said 
upon this subject, and a great many practical experiments have 
been made, it has not yet been fully investigated. We are still in 
the dark in many important respects ; and, unfortunately, so much 
diversity prevails as to the methods used in testing and analyzing 
ammoniacal liquor, that a collection of published results, obtained 
from various sources, is really of little use, except for broad 
generalizing, and even then they should not be accepted without 
bearing in mind the following facts. 

Firstly, as to the term “ ounce strength.” Sometimes this is 
ascertained by means of the Twaddel hydrometer; the indications 
of the instrument being multiplied by 2. This is now known to 
be an utterly unreliable method of estimating the strength or 
quality of ammoniacal liquor; but, strange to say, it is still used 
to a considerable extent. The “ ounce strength” may be ascer- 
tained by means of the “ saturation" test, which is generally 
known as yielding only approximate results, on account of certain 
unavoidable sources of error. The ounce strength as indicated by 
the distillation test, if carried out by a person fairly well skilled in 
laboratory manipulation, may practically be regarded as reliable 
for purposes of comparison. But slight variations will occur with 
this, according to the kind of alkali used for decomposing the 
fixed salts of ammonia (soda or potash give rather better results 
than lime or magnesia), and the amount of care that is taken to 
drive off the last traces of ammonia. In the absence of definite 
information as to the means used for its determination, the term 
‘ounce strength” is so indefinite as to be useless for comparative 
purposes. It may be some help in connection with sulphate 
manufacture ; but for general purposes it would be much better to 
drop it altogether, and state the ammonia either in “‘ grains per 
gallon,” or in ‘‘ percentage by weight.”’ 

Secondly, as to the carbonic acid. The methods used for ascer- 
taining this, if carried out with proper precautions, are reliable. 

Thirdly, the sulphuretted hydrogen and the total sulphur present 
in any form. Respecting this there is an important point to be 
noticed. The sulphuretted hydrogen may be determined by two 
methods—precipitation as an insoluble sulphide, or oxidation and 
precipitation as barium sulphate; the results in either case being 
calculated out as sulphuretted hydrogen. If we refer to the table of 
analyses of ammoniacal liquors, included in the paper entitled 
‘“* Notes on Ammoniacal Liquor,” read by Mr. J. H. Cox, jun., before 
the North of England Gas Managers’ Association, or to a paper 
on “The Analyses of Ammoniacal Liquor,” communicated to the 
Society of Chemical Industry by Mr. Septimus Dyson,+ we shall 
find that, while a large part of the sulphur in ammoniacal liquor is 
present as sulphide or hydrosulphide, there is always an appreciable 
quantity present in other forms, such as sulphite, sulphate, thio- 
sulphate, or thiocyanate, of ammonia. (Thiocyanogen, it may be 
remarked, is the modern chemical term for the substance which 
gas engineers usually call sulpho-cyanogen.) Speaking of store 
liquor, the proportion of these sulphur compounds other than sul- 
phides varies considerably according to circumstances, as will be 
seen by a glance at Mr. Cox’s table. Mr. Dyson found that the 
sulphur in a sample of liquor obtained from a gas-works at Leeds 
was disposed of as follows :— 





Per Cent. 
As sulphide . - 0°1900 = 48°5 
», thiocyanate 0°0757 = 11°9 
° — We ae oe 0°0046 == 01 
, other forms (supposed to be) . of ain 
; thiosulphate). . . . . =. 5 01218 = 89°5 
0°3915 = 100°0 


There are two causes which determine the formation of these 
sulphur compounds other than ammonia sulphides—oxidation and 
combination with cyanogen. The former increases as the liquor is 
exposed to the atmosphere; and the latter takes place in the course 
of the process of gas purification. Now, the important difference 
to be noticed is, that the method of precipitating as a sulphide 
determines the sulphides only; while oxidation and precipitation 
as barium sulphate determines (with, perhaps, some unimportant 
exceptions) the whole of the sulphur. These two processes give 
considerable variations, that may extend—as shown both by Mr. 
Cox’s and Mr. Dyson’s results—to more than 100 per cent. And 
the question arises : Which of these two processes is the proper one 
to use when testing ammoniacal liquor, for the purpose of investi- 
gating its purifying capabilities? Some other methods of deter- 
mining the sulphur, such as iron and permanganate, might here 
be referred to ; but, as they all come under one or the other of the 
classes above defined (either precipitation or oxidation), they are 
omitted to avoid confusing the subject. 

A little consideration will show that the proper course would be 
to reject the term sulphuretted hydrogen, and in its place to state 
simply the quantity of sulphur—sulphur in all forms—contained 
in the liquor; seeing that, when regarding the liquor simply as a 
remover of sulphur, the form which this sulphur subsequently 
takes is of no importance. This result would be obtained by oxi- 
dation and precipitation as a sulphate. The thiocyanates are but 
a slight proportion, representing a very small percentage of the 
total sulphur; and the other forms of sulphur, if not actually 
oxidized from the sulphide, are compounds formed by virtue of the 
combining action of the ammonia. But hitherto the practice has 

* See Journal, Vol. XLIL., p. 653; and “Reports of Gas Associations 
1883,” p. 226. 

¢ See Journat, Vol. XLII., p. 102. 
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been to neglect the compounds other than sulphides; and it is 
pr bable that most of the results quoted in this article. were 
obtained by precipitation. 

I may here note that, in order to furnish reliable results as to 
purifying capabilities, the ammonia in ammoniacal liquor must be 
estimated by distillation (preferably after a defined process, if such 
could be agreed upon), and that the total sulphur should be ascer- 
tained, and not the sulphides only, which gradually diminish with 
the age of the liquor; and having done so, proceed to examine the 
following table, showing the quantity of impurities contained in 
ammoniacal liquors of varying strengths. All the figures included’ 
are obtained by the analysis of liquors produced, not in the labora- 
tory, but in the ordinary process of gas manufacture ; but they are 
not put forward as fair average examples of the constitution of the 
liquors having the strengths specified. They are simply samples 
selected for the purpose of illustrating’ the various points to which 
attention is about to be drawn; and the ‘‘ounce strength” is 
approximately that indicated by the distillation test. 

Ammoniacal Liquor. 


Per Cent. by Weight. 


Grains per Gallon. 





Sulphu- | 








Strength. a] | , Sulphu- 

belimnal we gg retted Ammonia. | an | rotted 

| — Hydrogen. | wn | Hydrogen. 
4-oz.. .| 574 | 1023 147 | 082 1°46 0°21 
7-oz.. .| 1140 | 2110 408 1°80 8°01 | 0°58 
9-oz.. .| 1882 2852 448 | 1°90 4:07 0°64 
10-02. . 1603 3749 452 | 2-29 5°35 | 0°66 
12-02... .| 1763 4025 496 | 2°52 | 5°75 0-71 
14-02z. . 1 2020 | 2510 388 2°89 | 8°59 0°55 

! 


The exact proportion of carbonic acid and sulphur that a liquor 
may be made to take up is not known; but it is something beyond 
that which would be indicated by the generally assumed combining 
properties of the ammonia. So much is indicated by the preceding 
analyses. In the sample of 12-0z. liquor, we have 1763 grs. of 
ammonia, 4025 grs. of carbonic acid, and 496 grs. of sulphuretted 
hydrogen. Assuming that the carbonic acid takes the preference, 
the 4025 grs. would combine with 1555 grs. of ammonia to form the 
bicarbonate. So not much more than 200g¢rs. of ammonia would 
be left tocombine with the sulphuretted hydrogen. Equal weights 
of ammonia and sulphuretted hydrogen are required to form the 
sulphide; so either a bisulphide or some of the polysulphides must 
have been formed, or else a considerable quantity of sulphuretted 
hydrogen (nearly 300 grs.) is present in the free form. Again, 
taking the 9-oz. sample, it will be found that, out of the 1332 grs. 
of ammonia present, the carbonic acid would require upwards of 
1100 grs. to form the bicarbonate, leaving only 230 grs. for the 
sulphuretted hydrogen. These two analyses, which were made by 
the writer, indicate sulphuretted hydrogen only, and not total 
sulphur; so there was also an additional unknown quantity of 
sulphur present in the form of sulphite, sulphate, or thiosulphate, 
which would constitute a further demand on the combining pro- 
perty of the ammonia. We are, therefore, scarcely in a position to 
fix upon a maximum quantity of impurities that liquor may, by 
continued exposure to the gas, be caused to take up. Such could 
only be determined by submitting the gas to the continued action 
of gas free from ammonia; and the objection to this experiment is 
that the gas would, by passing’ through, or in contact with the 
liquor, be again contaminated with ammonia, and therefore would 
require a subsequent washing. 

In the “ wet’’ process of purification there comes into play a new 
influence that is not present in the dry purifier, and that is the solvent 
power of the water. This applies not only to the ammonia but to 
the other impurities—the carbonic acid and the sulphuretted 
hydrogen. We know that water absorbs ammonia with avidity. 
But it is necessary to remember that both carbonic acid and sul- 
phuretted hydrogen are also soluble in water; one gallon of it being 
capable of taking up, under the ordinary circumstances of tempera- 
ture and pressure, about 130 grs. of the former, or about 300 grs. 
of the latter. On reference to the table, it will be seen by the 
columns under the head of “ per cent. by weight,” that even strong 
ammoniacal liquor is but a comparatively weak solution. The 
ingredients absorbed by it are not more than one-tenth of its 
weight. Remembering the extreme solubility of ammoniacal com- 
pounds, there is still a large margin of dissolving power left free ; 
and it is only reasonable to suppose that this may be turned to 
account. 

As to the advantage of using liquor of any particular strength 
for the purification of gas. An inspection of the preceding table 
shows that the actual composition of the liquor varies so much and 
so independently of the indicated ounce strength, that the term 
cannot be depended upon as an indication of purifying value. We 
know that this term, as generally applied, is useless as an indica- 
tion of the quantity of ammonia present in the liquor ; and it is also 
useless as regards the quantity of any other compound present. So 
it is evident that the “ounce strength” does not afford any infor- 
mation as to the purifying value. This must be influenced by the 
quantity of free ammonia present ; and therefore the proportion of 
the ammonia, as compared with that of the other compounds 
present, is the point to be ascertained in order to arrive at the puri- 
fying value of a sample of liquor. To recommend the use of a 
certain strength of liquor in préference to another, is therefore a 
very indefinite way of dealing with the subject. This is illustrated 
by the table above given. It will be seen that the 14-oz. liquor 
contains more free ammonia (or less of the:other impurities, whieh 








comes to the same thing) than either the 9-oz., the 10-o0z., or the 
12-0z.; and therefore in this case there would, with the 14-oz. 
liquor, be a greater margin of ‘‘ ammonia-combining ” power avail- 
able for use than with the others, and it might be used with much 
more effect as regards purifying work. It is not the “strength” of 
a liquor that furnishes the indication of its value, except in the very 
limited sense that a strong liquor will contain more free ammonia 
than a weak liquor. 
(To be continued.) 


Cechnical Record. 


NORTH OF ENGLAND GAS MANAGERS’ ASSOCIATION. 
The Fifteenth Half-Yearly General Meeting of this Association 
was held on Saturday last, at the Gas Offices, North Shields— 
Mr. W. H. Arxtyson, of Tynemouth, President of the Association, 
in the chair. 
The Honorary Secretary (Mr. W. Hardie, of Newcastle-on- 
Tyne) read the notice convening the meeting, after which— 





The PrEsIDENT delivered the following 
INAUGURAL ADDRESS. 

Gentlemen,—I have again the pleasure of thanking you for the 
honour you did me at your last meeting, at Newcastle, in electing 
me President of your Association; not, as I am fully aware, on 
account of any merit or qualification I possess for the position, but 
because of my identification for more than 40 years with gas-works, 
and Tynemouth being a desirable place for holding the meeting. 

I took the chair at the first meeting, held at South Shields on the 
10th of April, 1877, when this Association was formed ; and, from 
the printed report of the proceedings at the end of that year, it con- 
sisted of 39 members and 15 associates—in all, 54. The printed 
report of the last meeting gives the number of members as 55, and 
associates 52—together, 107; a fair increase, considering that there 
are no more gas companies, and the district covered is not very 
extensive. This increase is solely due to the appreciation of the 
benefits to be derived from joining it. 

The seven years which have elapsed since the formation of the 
Association have been most eventful years. More improvements 
have been effected, more energy displayed, and more advancement 
made in the manufacture, purification, and utilization of gas and 
the products obtained during its manufacture than in any period 
since its introduction. But we are living in an age of education, 
enterprise, and advancement; and there is little doubt that in the 
next seven years as rapid strides will be made in this advancement 
as in the last seven years, and gas matters keep abreast of the times, 
and hold their own in the march of intellect and improvements in 
the means employed for the supply of the necessaries and comforts 
of mankind. 

The Associations of Gas Managers throughout the kingdom are 
becoming of great public interest. They are not combinations for 
raising prices or upholding private enterprise (for gas-works are now 
largely in the hands of corporations and other local bodies) ; but 
they are associations of those interested to assist each other in sup- 
plying gas as cheaply as possible, and of the greatest possible purity 
and illuminating power. They consist not only of members, who 
are gas engineers and managers, but also of associates, who attend 
the meetings, and are principally interested as manufacturers of 
appliances for lighting, cooking, and warming by gas, and using it 
as a motive power, and in various other ways, to the best advan- 
tage and the prevention of waste, which has been recently shown 
goes on to such an enormous extent. The great aim of these 
Associations is to assist in the manufacture and supply of gas that 
may be used with advantage; at the same time promoting health 
and comfort, and conferring a benefit second only to the supply of 
food and water. 

My excuse for trespassing upon your time with these remarks 
is to impress upon you the value of these gatherings before you 
approach the consideration of the resolution to substitute yearly 
for half-yearly meetings ; for I cannot agree with the proposer, who 
at the last meeting, at Newcastle, said: ‘In his opinion it would 
be better for the gas interest that those connected with the industry 
should have a great, vigorous, and healthy national Association 
rather than have the energies of managers all-over the country frit- 
tered away in small organizations, when these organizations could 
not find subjects to occupy their time.” I consider the meeting of 
members in itself an advantage, tending to improve them both 
individually and as a elass, and do not consider that the time spent 
is altogether lost or frittered away in even the comparing of notes, 
the exchange of ideas, reporting to each other the results of the 
working of different appliances, and obtaining advice when required. 
Subjects can always be suggested and profitably discussed when the 
preparing and reading of formal papers on any particular matter 
would not be attempted. If considered advisable, reform the pro- 
cedure, and improve, or at least alter as a trial, the mode of con- 
ducting the meetings, so that they may not depend entirely upon 
the reading of formal papers ; but hesitate and consider well before 
you do away with the meetings of the District Associations, and fall 
back upon centralization. 

I will not occupy your time with any reference to gas matters in 
this borough, as it could not interest you. Suffice it to say that 
gas was introduced early—viz., in the year 1819—and the present 
Company, commenced in 1848, bought the old works, and continues 
the supply. The harbour lights are lighted with gas, as is also one 
large vessel (used as a training ship for boys) that is moored in the 
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harbour ; but to the electric light the lighting and motive power of 
ocean vessels is left. 

I will not longer tax your patience, as I am happy to say that 
to-day there are three papers to be read, and the discussions upon 
them, and the resolutions to be proposed, will probably occupy all 
the time at our disposal. 





Papers Reap. 
Mr. W. J. Waryer (South Shields) read the following paper :— 


EXPERIENCE IN ALTERING THE POSITION OF GAS-MAINS. 

The chief object of such gatherings as the present is to make 
individual experience common to those associated together in a 
common calling. With this object in view, I did not hesitate to 
accede to the request of your Committee to contribute a paper, 
though the subject would, I felt, be little more than a trifle. As 
such please accept this paper. 

Some very valuable papers on distribution and main-laying have 
from time to time been contributed to the “‘ Transactions ” of what 
has now become The Gas Institute. In none of these do I find 
any reference to the work which I have to lay before you. The 
nearest approach to the subject is the various opinions which have 
been expressed, and which have been formed by individual expe- 
rience, on the capabilities of turned and bored pipes to the 
adaptation of the varying requirements of practical work. As 
the views upon the subject are varied, I will refresh your memories 
by quoting the most striking. 

In 1867, Mr. G. Anderson said: ‘* On the whole, I prefer turned 
and bored joints, where I can apply them—i.e., when I have 
straight lines, no heavy traffic, and sufficient depth to prevent the 
temperature of the atmosphere varying the pipes’ length and 
splitting the sockets.” Mr. Irons, of Gosport, said : ‘‘ He had had 
a little experience with turned and bored joints, and had a con- 
siderable amount of trouble with them in this way: The soil in 
which they were laid was very shifty—not a firm soil; and the 
sinking of the soil caused the spigot end to draw from the socket.”’ 
Mr. J. Paterson, of Warrington, “felt disposed to prefer turned 
and bored joints when they could be laid in straight lines.” 
Mr. Cockey, of Frome, said: ‘‘ Unless the road was very straight, 
it was difficult to use turned and bored joints.” 

In 1868, Mr. Rafferty, of Manchester, said ‘it was astonishing 
to what an extent of curve such joints [turned and bored] could 
be applied.” 

In 1873, Mr. Emmerson, of Darlington, said: ‘‘If the ground 
were hard, and the line of pipes straight, nothing could be better 
than turned and bored joints.” 

In 1883, Mr. G. E. Stevenson, of Peterborough, “ considered that 
turned and bored joints were most suitable for large-sized pipes, 
but did not think flush turned and bored joints were so suitable for 
very small ones, because the joints were so perfectly rigid. They 
could be made to go round curves as easily as lead or composite 
joints.” Mr. G. Livesey said: ‘At first he used the recess 
socket ; but on speaking to Mr. King [of Liverpool] about it he 
was advised not to do so, because it was difficult to know for 
certain when the joint was ‘home,’ whereas with a flush socket 
this could be ascertained at once. On talking to his men respecting 
it, he found their opinion was that with a recess socket they could 
more easily get round a curve than with a flush one.” 

About two years ago it was decided to alter one of the main 
thoroughfares in South Shields; and plans were prepared by the 
Borough Engineer (Mr. M. Hall). The work consisted of removing 
the highest portion of a heavy hill to the extent of 12 ft. 6 in., and 
widening the roadway 25 feet. On one side of the road was the 
goods station, 45 feet above the level, when completed; on the 
other hand, a high ballast hill with houses on the top, the total 
height of which is 85 feet above the present level. As the fronts 
of the houses are but 23 feet back from the pavement, it will be 
seen that very heavy retaining walls had to be put in at some 
depth below the finished level. As this road is the direct one to 
Jarrow and Hebburn, two of the leading mains were laid along it 
—one an 18-inch, the other a 10-inch; and these had to continue 
In use during the alteration. 

The plan determined on was to level the road to the bottom of 
the mains; then, as the two mains were on one side of the road, 
being that with the heaviest embankment, to level the other side 
and put in the foundations. The second side was then to be pro- 
ceeded with in sections, the footings put in, and the road levelled 
to what was required. It was determined to support the mains by 
timber as the cutting proceeded. Now, as the longitudinal section 
gave the form of mains as an arc of a circle, it is obvious that to 
have lowered them perpendicularly would have necessitated cutting 
them. It will also be obvious that the arc could be turned on its 
chord; in other words, considering only one main, the form of it 
In its original position above the new level of the road was that of 
a crank, with the untouched portion of the main as a shaft on which 
the crank might turn. On this principle we effected the alteration 
of position. 

The timbering was pieces of old plank, battens, and other old 
stuff lying about, as used by the contractors—some on sole pieces, 
on which the planks were placed on end, directly under the pipes; 
and others as struts right and left, nailed together. What I wish 
to convey by this is that no formal or costly timber work was 
designed or used, but the pipes were supported by what we had at 
hand. Having the power of bye-passing these mains for the day 
supply, we bladdered the main, as a precaution, at the two ends 
of the uncovered pipes while lowering. There was, however, no 
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need for this, as there was not the least unnecessary disturbance 
of the joints, nor any escape of gas during the operation. 

The procedure of lowering was to work gradually from one of 
the ends. Secondary chocks and supports were placed under the 
main at gradually varying distances from the pipes they had to 
support ; and the first ones were then carefully removed, lowering 
the pipes into the new supports, at the same time keeping the 
joints well sealed by pressing the ‘‘ bow” towards its chord. In 
this manner the mains were lowered on to the new surface of the 
road. The trench was then cut gradually along the whole length, 
and the mains gradually lowered into their final resting-place. 

The length of the work was 440 feet. This doubled for the two 
lengths would make nearly 900 feet. The cost was about £28, 
which reduced brings the outlay to something like 1s. 10d. per yard 
for the work. The bill was £28 7s. 9d.; but-as this included some 
items which did not belong to the work of the main, the exact cost 
would be somewhat less than the above figures. 

The joints of the 18-inch main are turned and bored, recessed; 
and had been laid about 15 years before the alteration. The 
10-inch pipes had ordinary lead joints. Both were equally sound 
when finished, and were, I may call it, equally flexible. 





Mr. J. WuyTe (Seaham Harbour) read the following paper :— 
USE OF PORTLAND CEMENT IN GAS AND WATER WORKS. 

In bringing before you on this occasion the following remarks 
on some of the uses of Portland cement in gas and water works, 
I do so with some feeling of diffidence, as the matter itself seems 
at first sight to be of so trivial a character. My only excuse is 
that in the present day, and with the increasing daily cry every- 
where for cheap gas, anything and everything that tends to save a 
shilling, either in material or labour, in the management of the 
various works under our control deserves our consideration. 

I have no doubt that every one of us has, at some time or 
other, had different kinds of joints to make for water or steam 
pipes, or both; and we are all quite familiar with the good old- 
fashioned rust joint so commonly used for such purposes. Having 
had some such joints to make in a 83-inch steam-pipe, and one of 
them (a faucet joint) under considerable difficulty from its position 
and want of room, I felt inclined to try an experiment by making it 
of Portland cement. But, being afraid to trust it alone, I mixed 
about 9 parts of cement to 1 part of fine iron borings made up 
with water in the usual manner, only in a very thin condition ; and, 
forming a belt of clay round the pipe (the same as if for a lead 
joint), we poured in the cement, trying to make as sound a joint 
as possible. Next day the thing looked well; but, of course, the 
tightness of it was the test. Almost ‘‘ hoping against hope,’’ we 
on the third day opened the steam-valve, and found that, with 
steam pressed to 50 lbs., my fears were groundless, as the joint was 
perfectly tight, and has remained so for the ten years during which 
it has now been at work. 

Finding this joint so satisfactory, and having to erect a small 
water-tank 9 ft. by 6 ft. by 6 ft. deep, and formed with three plates 
6 ft. by 8 ft. for the bottom and the sides, and two plates 6 ft. by 
8 ft. for the ends, I determined to try the jointing of it with pure 
Portland cement, and accordingly put it all together as if for rust 
joints, only we did not put in any lapping-round bolt-necks; the 
joints being about ,';-inch wide, and all inside the tank. After 
this we simply rubbed a piece of clay on the outside, while the inside 
had a roll of clay set up against it to make the face of the joint nice 
and full. We only did it half the depth at one time, in order, if 
possible, to ensure a sound joint; and, having made a good large 
dish or gateway of clay on the top, we poured in the cement in a 
nice fluid state, and left it for some hours, then repeated the opera- 
tion for the top half. After two days we found it as tight in every 
part as if it was one solid casting. 

I was so pleased with the result of this experiment, and the 
importance of the matter (which seems so trivial), that I deter- 
mined then to test, if possible, the pressure a pipe-joint thus made 
would stand. For this purpose I had two pipes joined together 
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with one strand of yarn, the joint being filled with the cement, 
which, after 13 days, I found to stand 1000 lbs. pressure without 
any sign of leakage. I could not test at a higher pressure. From 
what I have seen of it, I have no hesitation in saying that even 
cast-iron gasholder tanks can be thus made, and be perfectly tight, 
and this at a considerable saving, as it does not require any skilled 
labour, but simply care on the part of any ordinarily intelligent 
workman. 

I hope you will excuse my bringing so small a matter as this 
before you; but if any of the members derive benefit from my 
so doing, I shall feel that your time has not been taken up in vain. 





Mr. J. Wricut (Stockton-on-Tees) read the following paper :— 
GREEN’S IMPROVEMENTS IN TOWER SCRUBBERS. 

The only difficulty connected with the preparation of a paper is 
to find a new subject, or one possessing sufficient interest to 
members on these occasions. The papers read at the various 
meetings connected with the gas industry have been so numerous, 
that almost every subject is a “ twice-told tale ;” and I suspect 
that the dearth of papers, about which we have heard so much 
recently, is attributable in no small degree to this cause. There 
is, therefore, hardly any ground left (for those who, like myself, are 
rash enough to promise a paper) but to search the domain of 
Invention ; and I deem myself fortunate in not having searched 
these mysteries in vain, for I think I have discovered two subjects 
which will not only be of interest at the present moment, but be of 
value to the gas companies who can adopt them. I allude to the 
inventions of Mr. H. Green, of Preston. 

The first of these inventions is for an improved method of filling 
the interior of tower scrubbers. In lieu of coke, gravel, brush- 
wood, timber, and other substances heretofore usually employed to 
give the scrubbing surface, he employs frames of wood and canvas, 
or similar material, between which the gas passes upwards. A 
section of one of these frames, as it is to be used in a scrubber at 
Widnes, is lying on the table for the inspection of members. The 
frames are arranged in layers somewhat similar to boards, and are 
made of the shape shown in fig. 1, elongated to suit the different 





Fie. 1. 


sizes of scrubbers, and, when fixed, nearly fill the interior thereof. 
They give 100 per cent. more surface than can be obtained from 
wood, and (as it is difficult to measure) say from 7 to 10 times 
more than coke or gravel. For each cubic foot of space filled by 
the screens you can obtain 60 superficial feet of scrubbing surface 
in ordinary cases with 3-inch gas spaces; so that in the scrubber 
represented in the diagram I have here, 10 feet in diameter and 
40 feet high, there is an effective scrubbing surface of 187,000 
square feet—a result which, as stated before, far exceeds that 
obtained from other materials. These screens, though they give 
100 per cent. more scrubbing surface than boards, can be obtained 
at much less cost. They can be used with all kinds of coals; all 
that.is necessary, with certain classes, being to space the canvas 
diaphragms a little wider. 

What I recommend for use is an ordinary tower scrubber with 
the screens layer upon layer; and a washer, through which 
the gas passes on its way to the scrubber, which in its turn 
receives the water from the latter. If it is not convenient to apply 
a separate washer before the scrubber, the only course left is to 
use some such arrangement inside the vessel, at the bottom, as was 
described by my lamented friend the late Mr. T. Mossman, in his 
paper read on this subject at West Hartlepool three years since,* 
and as used by Mr. Green at Preston some time ago, before space 
could be obtained for a separate washer. This would consist of an 
inverted trough or pan dipping into water through which the gas 
bubbles upwards. The use of a separate washer is always advis- 
able, and the more fractional this is the better; such an one, for 
instance, as that now introduced by Mr. Ford, of Stockton. 

By the use of these screens considerably less expenditure in 
scrubbing plant is needed, not only from the cheapness of them, 
but from the fact that scrubbers of much smaller capacity will do 
the work; and where the plant is now deficient, a further outlay 
of capital may be avoided for years. The members will observe, 


* See JournaL, Vol. XXXVIIL., p. 684, 








from the sample exhibited, that they are very cheaply and inex. 
pensively made, so that no laboured description of the process is 
necessary. If it should be objected that they will be subject to 
speedy decay, I beg to refer to the piece of canvas now lying upon 
the table, which has been four years in a scrubber and more than 
two years out. You will notice that the only effect of the gas has 
been to coat it with a thin film of oily matter, which effectually 
protects it; while in work the well-known action of water on 
canvas or hempen goods has the effect of stretching the diaphragms 
tight like a drum-head, so that there is not the least tendency of the 
diaphragms to stick together. 

I will now pass on to describe Mr. Green’s second invention, 
which is for the mechanical distribution of water in scrubbers, and 
has been designed to supply a long-felt want, so that whatever 
quantity of water may be required (whether great or little), a 
uniform distribution is ensured over the whole surface of the 
scrubber. This is a result impossible of attainment where the 
water has to pass through numerous orifices, or through a single 
one working at a high pressure, which may become choked up by 
impurities in the water and by corrosion ; or it is even possible, 
by old-fashioned methods, for the water to pass into the scrubber 
without its reaching the orifices farthest from the supply. The 
mechanism in this invention is so constructed that the water, how- 
ever great or small the supply may be, which passes into the 
scrubber through only one, or at most two pipes, must, as long as 
the machinery is at work, be distributed in an efficient and uniform 
manner, and the movements are such that the distributor passes 
over every square inch of surface, discharging through a full-sized 
pipe or elbow. 
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The illustration fig. 2 is a sectional elevation of the apparatus as 
fixed on the top of a 10-feet scrubber. A is the centre outlet-pipe; 
and BB, the main vessel. SS are the patent screens before 
described, or the top tier of any ordinary scrubbing material fixed 
therein. C is‘a central water-supply pipe, having at its upper end 
a funnel D, below which is fixed a pair of bevel-wheels E, attached 
on the shaft F, to which is also fixed an arrangement of mitred 
wheels for conveying the rotary motion from the exhauster or other 
shafting below. G is an interior branch-pipe, arranged to form, 
in conjunction with the central pipe C, a liquid trap for preventing 
the escape of gas, and to serve also as a bracket for carrying the 
socket - shaped bearing in which works as a swivel the axis of 
the small pinion-wheel H, which axis has a passage or port formed 
through it, communicating with the discharging pipes or nozzles 
J. The fixed spur-wheel K is bolted inside the centre of the cover; 
and around it the pinion H revolves, carrying with it the discharging 
pipes or nozzles J. The number of teeth in the fixed wheel K is 
such as not to be exactly divisible by the number in the pinion H ; 
so ensuring a slight variation in the position of the discharging 
orifice at each revolution. Thus, referring to the diagram fig. 3, 





Fic. 3. 


if the circular line is taken to represent (in plan) the circum- 
ference of the scrubber, the four black curved lines or volutes 
will represent both the track and volume of water discharged 
at four separate points in the first revolution. The dotted 
lines a little in advance of them will represent the line of discharge 
in the second revolution; the third being again in advance of 
the dotted lines ; and so on, until every square inch has received its 
due discharge of liquid. This operation is again and again repeated 
according as the water is measured to it from the tumbling-box M 
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(fig. 2), which is enclosed in a house on the top, as usual, and the 
supply of water thereto regulated by a tap from the elevated 
cistern or pump supply-pipe. It should be noted that the curves 
in fig. 8 not only represent the courses in which the water is dis- 
tributed, but the variable thickness of the lines represents a greater 
or less discharge of water, so as to suit the variable area over 
which the discharge is made. This is regulated by the form of the 
interior port supplying the pipes J. 

It would be possible here to furnish results obtained by these 
appliances ; but the same idea may strike you as has often occurred 
to me—viz., that these results not only depend upon the efficiency 
of the scrubbers, but greatly upon the quality of coal used, and 
whether such coal gives off a large or a small amount of ammonia. 
To my mind, the way in which to view these matters is from a 

ractical standpoint; the two questions in this case being: (1) 
Will the whole surface of the screens be uniformly supplied with 
liquid ? and (2) Does the material give the greatest possible scrub- 
bing surface in a given space? The practical knowledge of each 
engineer should enable him to judge. 

I submit these inventions to you with considerable diffidence ; 
but will say, for the guidance of those who may wish to discuss 
their merits, that they have been in use for nearly seven years in a 
very large way at the Preston Gas- Works, as well as at Todmorden, 
and at Widnes they have been applied to three scrubbers. 





A brief conversational diseussion took place after the reading of 
the papers. 

The President then called upon Mr. Hardie to read the resolu- 
tion arrived at by the Committee, in accordance with the reference 
made to them at the last half-yearly meeting, as to altering the 
rules for the election of members of Committee. It was recom- 
mended that, in future, members of Committee be elected to serve 
for two years, and that two members should annually retire by 
rotation —the two who had served the longest retiring at the 
next meeting. Mr. Warner suggested the advisability of deferring 
the consideration of the question until the next occasion, so as to 
allow the members an opportunity of considering the effect of the 
proposed alteration in the rules; saying he did this more as a 
matter of principle than because he could urge any objection to the 
Committee’s recommendation. It was, however, pointed out that 
notice was given six months ago that the matter would be brought 
forward, and it was therefore ripe for decision at the present meet- 
ing. On the motion being put that the Committee’s recom- 
mendation be adopted, it was carried nem. con. 

Mr. Charles Sellers (York) then brought forward the motion of 
which he gave notice last April—that in future the meetings of the 
Association should be held annually instead of half yearly as at 
present. In the course of an able and vigorous speech he called 
attention to the difficulty experienced in obtaining the necessary 
papers to make the succeeding half-yearly meetings profitable to 
those attending them, and instanced a number of scientific bodies 
who only meet once a year. Subsequent speakers protested against 
any change being made, as they considered that the meetings were 
of an extremely useful character even apart from the set papers 
read, inasmuch as they afforded opportunity for members to meet 
each other, and talk over difficulties which they might have 
encountered in the course of their ordinary work. Mr. Atkinson 
(as indicated in his opening remarks, given above) was in favour of 
the present arrangements continuing; and, on the motion being 
to the meeting, it was lost by an overwhelming majority, only 

fr. Sellers and the seconder of the motion (Mr. W. Ford, of 
Stockton) voting in its favour. 


The meeting then terminated; and subsequently the members 
were entertained at dinner in the Grand Hotel, Tynemouth. 
Mr. Atkinson occupied the chair; and, after the dinner, proposed 
the usual loyal toasts. The late Chairman of the Gas Company 
(Mr. Williamson) then gave the toast of ‘‘The North of England 
Gas Managers’ Association,” which was responded to by Mr. 
Atkinson, who, in his turn, proposed “ Kindred Societies.” 
Mr. D. M. Nelson responded. Mr. H. Woodall, of Leeds, and 
Mr. J. Hepworth, of Carlisle, proposed respectively the toasts of 
‘The President,” and ‘‘ The Trade and Commerce of the Borough 
of Tynemouth.” The latter toast was responded to by Mr. 
Jackson. Mr. Warner gave the toast of “‘ The Secretary,” which 
was responded to by Mr. Hardie; and Mr. Sellers wound up with 
the toast of ‘“‘ The Ladies "—given with his well-known humour. 





THE RECOVERY OF THE BYE-PRODUCTS FROM 
OAL 


Cc . 
‘ By Watson Smiru, F.C.S., F.I.C. 
(A Paper read before the Iron and Steel Institute at Chester, on Thursday, 
; Sept. 25, 1884. ] 

It is not my present object to describe or discuss methods of 
carbonizing coal for the sake of obtaining coal tar and benzenes 
primarily ; these having nothing to do directly with the iron and 
steel industries. But at the same time they have at present an 
indirect bearing; and I must say a word with respect to these 
methods, as against those more especially for coking coal primarily, 
with the recovery of the bye-products. 

I have an idea that these carbonizing processes, as at present 
carried out, have already seen their best day. I may be wok my 
reason for this statement, and my reply may be of service to those 
interested in bye-products as recovered in coking coal for metal- 
lurgical purposes. When benzol (and consequently tar, more or 
less) rose some little time ago very greatly in price, many people 





were somewhat misled through this artificial increase of value, and 
entertained wild notions of profit to be derived from carbonizing 
coal in close retorts, primarily for the sake of this benzol, and 
oblivious of the strong probabilities of a subsequent descent in 
price, and of the question; ‘‘ What are we to do with all our gas or 
with all our coke ? ” 

Suppose benzol falls in price to about 2s. per gallon or less, what 
are the carbonizing works to do with all their gas if they burn 
their coke, and with all their coke if they burn their gas? I 
recollect that about the years 1868 and 1869, just such a similar 
rise in the price of benzol occurred as recently; and the price 
of 14s. per gallon was reached, starting from something like an 
original 2s. 9d. Just at that time a patent was taken out by 
Dr. Caro, then a chemist in Manchester, for extracting benzol 
vapours from coal gas, by passing the latter through various oils. 
At that time Caro’s process received but little notice, and processes 
for carbonizing coal received no attention. Moreover, then there were 
no competing processes for obtaining ammonia in increased quan- 
tities, and the price of sulphate of ammonia reached £20 per ton ; and 
for a long time after kept the price of £16. Now, however, Caro’s oil 
process itself, and various improvements of it,—one notably by Mr. 
G. E. Davis—and another process by Mellor with nitric acid, are 
employed for the extraction of benzol. In short, events now indi- 
cate the future possibility of large quantities of benzol in the market. 
The question is : ‘‘ Will the prices of benzol and ammonia bear this 
strain?” Answer: ‘ Ammonia will bear, to a certain extent, any 
strain, for the world must have ammonia. Benzol will not bear 
increased production.” It has already fallen, just as it fell in 1870. 
In 1870 it fell to some 2s. 3d. for 50 per cent. benzol, and 2s. 9d. 
for 90 per cent. ; and then the naphthalene or naphthol colours had 
not been discovered, and had not entered into competition with the 
benzol or aniline dyes, as they since have. But now, besides this 
competition, we have the fact that immense carbonizing companies 
have erected works and started processes mainly based on ‘“ the cry 
after benzol.” It is these factors which I consider sufficient to 
warrant my statement that, whereas after 1870 the price of benzol 
fell to about 2s. 3d., I believe it will fall lower now, and not a little 
lower. But if benzol descends in price so low, and the difficulty 
of disposing of such vast quantities of cokes of the gas-works 
types remains, it seems to me the coke question may assume 
to the carbonizers nearly what the alkali waste and blast- 
furnace slag questions have assumed to the alkali makers and 
ironmasters. I know carbonizers would tell me, ‘Yes; but we 
expect householders will see the economy and efficiency of gas 
coke used in their fire-grates.” But I reply that they have not 
seen it yet, and they begin with prejudiced minds; because the 
cokes usually supplied from gas-works are, through the water, &c., 
in them, given to split and fly in the fire-grates; and, moreover, 
cokes leave such large quantities of ash, or, in the housewife’s 
words, ‘‘ make so much dirt.” With well-prepared and preserved 
coke, the exploding qualities—to my mind the most objectionable 
ones—might be prevented by the carbonizers, and the objection 
removed in the minds of householders in favour of brighter and 
hotter fires, and increased freedom from smoke and sulphurous 
acid. But all this remains to be done; and the average English- 
man is but slowly persuaded to relinquish old-established customs 
even in favour of trivial alterations. 

Now let me turn to another point, and do so by asking a ques- 
tion: “Is it not possible to carbonize coal, to obtain tar and 
ammonia as bye-products, and make coke itself the principal pro- 
duct—this coke, be it remembered, constituting about 70 per cent. 
and upwards of the coal employed—in other words, make a valu- 
able coke?’ Yes; and the way to do this is by means of a coke- 
oven, the article manufactured being metallurgical coke for use in 
iron manufacture; tar and ammonia forming the bye-products, 
and benzol as well, in some cases. And here I presume the gas to 
be used in firing the coke-ovens. In short, everything made must 
be a marketable product. But I suppose more—viz., that we shall 
not be attracted, as formerly, by the statements, ‘‘ A new process 
and coke-oven for the coking of coal and recovering bye-products.” 
We shall ask, firstly, ‘‘ What is your tar, and what does it consist 
of when you have recovered it? What is its proportion, and that 
of its constituents respectively ?’’ and, secondly, “ How much 
ammonia do you recover, reckoned (say) as sulphate ?”’ 

The author proceeded to say that the question of coke-ovens and 
their respective merits had become a large one; and, in order to 
facilitate discrimination and classification of the chief kinds, he 
submitted a table of the principal forms of ovens, and some data to 
indicate the nature of the tar products obtained from the various 
makes, arranged for recovering bye-products. The table showed 
that gradually and in course of time and experience, &c., from 
three root forms of coke-oven various developments in the way of 
coke-ovens for recovering bye-products had sprung. These were, 
first, the beehive—a sort of covered-in meiler or mould; secondly, 
the Coppée oven; and, thirdly, the Knab and Pauwels-Dubochet 
ovens. Having dealt at some length with the development of these 
three forms of oven, the author proceeded to consider the subject of 
the bye-products, on which he made the following remarks :— _ 

I have come to the opinion that, from a mechanical point of view 
alone, the best form of oven for coking coal for metallurgical pur- 
poses, and yielding good and valuable bye-products, is the Simon- 
Carvés oven, in spite of the various modifications and improvements 
so far attempted upon it, for these so far have added complications ; 
and of all things simplicity of structure must be aimed at in plant 
like coke-ovens, which has so high a temperature to withstand. 
As regards the bye-products as well as the coke, the success of this 
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oven seems to me due, firstly, to the high temperature employed in 
a true destructive distillation of the coal ; and, secondly, to the mode 
of application of the high temperature. Mr. Sadler tells me he 
finds that the Simon-Carvés tar varies a great deal, particularly in 
the yield of the, light products (the benzenes). I class together 
the Jameson coke-oven, Alexander and M‘Cosh’s blast-furnace 
poses, and that of the Sutherland gas-producer. I do this 

ecause the tars are all similar in quality, and are formed under 
similar cireumstances—viz., there is more.or less admission of air 
in carbonizing in all the cases; and in all these tars, curiously 
enough, oxy-aromatic hydrocarbons, or phenols, exist in large 
quantities, and phenols of a very peculiar and novel character, 
together probably with phenol ethers. Besides these phenols, 
however, paraflins predominate. All that I can conceive these tars 
good for at present is for such applications as the creosote or heavy 
oils of coal tar are suitable for—i.e., as antiseptics, for creosoting 
timber, making asphalte, varnishes, kc. Owing to the artificially 
high prices of coal tar and its products, especially benzol, creosote 
oil has also of late greatly risen in price; and so a fair price could 
be for a time recorded for Jameson’s oils, and similar oils and tars, 
making it almost appear as if they were passing muster as coal tar. 
But let tar fall in price a little, and creosote oil fall:to be about 3d. 
per gallon, as I have known it stationary at for long periods—even 
at 4d. per gallon at times—and then the difference will be marked 
enough. I should consider Jameson’s oils the. best creosoting 
material in the market, and it would make a capital antiseptic 
varnish for woodwork. Moreover, Jameson’s oils are thin enough 
to be employed, if well settled from water, direct and without dis- 
tillation; whereas Sutherland tar and the Gartsherrie tar would 
for some purposes require to be distilled. 

I have heard various proposals made for so improving the 
Jameson process as to cause the alteration of the tar oils into 
true coal tar; as, for example, by passing the oils through red-hot 
tubes. Now some eight or nine months ago I had myself already 
drawn up a specification in this direction, and had all but com- 
mitted myself to the Patent Office. It may be interesting to state 
my process, and my reason for drawing back at the last. I have 
stated that Jameson’s oils contain considerable quantities of aromatic 
phenols and phenol ethers. Now, Baeyer showed, some years ago, 
that if carbolic acid (C,H;.OH) be passed through a red-hot tube 
filled with zinc dust, zinc oxide remains, and benzene (C,H,) is 
evolved. I tried this with iron borings, and got fair yields of 
benzene; but I observed also considerable depression of carbon in 
my tube, and evolution of black smoke. My idea then was not to 
condense the vapours from the Jameson coke-ovens at once, but 
cause them all to pass previous to condensation through two or 
three long fire-clay retorts containing coke, and heated to bright 
redness by return gas after condensation mixed with air. It was 
expected the red-hot coke would reduce the oxy-compounds. Now, 
I believe this process would answer; but it would only do so after 
a considerable deposition of carbon, and so of great loss. In short, 
I do not believe in passing oils through red-hot tubes for industrial 
processes; the losses are too ruinous. It is a different matter 
for the theoretical chemist, who, to obtain a new hydrocarbon, 
will grasp eagerly at only 1 or even 3 per cent. yield on his 
raw material. A little while ago, at Baku, in South Russia, the 
waste oils or petroleum residues were being thus treated by 
Liebermann and Burg’s and Letny’s processes, and anthracene 
was obtained thus, and was worked up into alizarine; but the 
waste was too serious, and the processes are now discontinued. 
As regards the higher phenols already referred to, existing in the 
tars from Jameson’s, Sutherland’s, and Alexander and M‘Cosh’s 
processes, Professor Nélting, of Miilhausen, has recently investi- 
gated some of these higher phenols contained in the heavy coal-tar 
oils in regard to their value for yielding colours. He finds that 
they combine with diazo-compounds to form yellowish or reddish- 
brown colouring matters, and that these colours have no com- 
mercial or industrial value. On closer investigation of these 
high-boiling phenols, Nélting found evidence, strange to say, that 
amongst them are phenols of the anthracene and phenanthrene 
series. I have prepared a large quantity of these, with other crude 
phenols, by fractional distillation of the Gartsherrie blast-furnace 
tar, which is particularly rich in them, and I hope shortly to 
investigate them. They form liquid or solid substances, some of 
them boiling at between 300° and 400° C. Before the publication 
of Nélting’s results with the higher phenols of normal coal tar, I 
had tried some experiments with the peculiar phenols from 
Jameson’s oils and the Gartsherrie tar, by diazotizing them ; but, 
like Nélting, I have never succeeded so far in obtaining any but 
dull yellow or brownish-red colouring matters. 

Cl. Winkler, in the Jahrb. fiir das Berg- und Hiittenwesen im 
Koénigreich Sachsen auf das Jahr 1884, says: ‘‘ In spite of all the 
efforts of modern times, of the improved coke-ovens of Knab, 
Carvés, Hiissener, Otto, and others, a much} further step is still 
necessary before a general and thorough-going recovery of ammonia 
from coke-oven gases takes place.’’ ‘‘For the solution of this 
ammonia problem,” says Winkler, ‘‘ the processes of coking and 
of the working up the volatile products ought to be treated quite 
separately, and should be thoroughly studied at some special experi- 
mental station, with an experimental oven of the usual size fired 
with a gas generator.’’ I think Winkler is quite right; and, I 
might add, let the same be said of the problem of producing valu- 
able coal tars by coking processes, in the simplest and most 
economical manner. It will never be possible (as, indeed, Winkler 
says) to make available the whole of the nitrogen of coal. The 
following are some facts we already know as to thermal conditions 





of formation and dissociation of ammonia :—(1) The usual coking 
temperature is about 780° C., and ammonia dissociates into nitrogen 
and hydrogen at about 500°C. (2) But ammonia does not disso. 
ciate so easily at a high temperature in presence of moisture or 
steam as when quite dry. (3) Nitrogen mixed with hydrogen and 
subjected to the action of the dark electric discharge—+.e., not the 
highest temperatures of the electric discharge—yields ammonia. 
(4) Nitrogen mixed with hydrogen in presence of aqueous vapour, 
and subjected to the strong electric discharge—i.e., at the highest 
temperatures—yields ammonia. (5) However, ammonia is decom. 
posed at astrong red heat; and (6) also by the continuous passage 
of electric sparks, if the gas be dry. 

Chemically, it may be stated that in the destructive distillation 
of coal at high temperatures, the tendency of the hydrogen, as the 
temperature rises, is to combine with oxygen and carbon. At still 
higher heats, in presence of the red-hot carbon, it is no longer pos- 
sible for hydrogen to combine with oxygen. Both hydrogen and 
oxygen combine with carbon, and the nitrogen unites with what 
little remains of the meagre supply of hydrogen. If steam be 
injected into red-hot coke, all the nitrogen is obtained as ammonia, 
but then the coke is burnt up. Mr. Tervet proposes to turn into 
fresh gas-retorts the very last gases, largely consisting of hydrogen, 
from retorts in which the process is nearly completed, so as to 
afford a more abundant supply of hydrogen for the nitrogen in the 
retorts in earlier stages. He states that good results have fol- 
lowed the use of his process. H. Simon and myself have pro- 
posed to inject a mixture of steam and cheap hydrocarbon 
oils (preferably paraffins, as containing most hydrogen of any 
hydrocarbons) into gas-retorts or coke-ovens about the middle 
stage of the process. We believe that the hydrocarbons, 
with steam in presence of red-hot carbon, and at a high tempera- 
ture, will cause the formation of carbonic oxide and nascent 
hydrogen, which will act more powerfully on the nitrogen in the 
coke than ordinary hydrogen. We propose to commence injection 
only about the middle of the carbonizing process, when the hydrogen 
of the fuel is falling short and the temperature is high. It is known 
that paraffins, and so oils containing these chiefly, in presence of 
steam and red-hot coke, yield benzenes amongst other things 
(Schultz, Die Chemie des Steinkohlentheers). Illuminating gasis also 
formed—in fact, a kind of carburetted water gas; and, furthermore, 
the upright pipes dipping into the hydraulic mains are never choked 
by carbonaceous matters, but remain perfectly clean when our pro- 
cess is adopted. Experiments have been tried with two kinds of 
crude hydrocarbons with steam injection, in two different gas-works 
in Manchester. In one case, using Russian crude petroleum residues 
and steam, it was found that the amount of ammonia obtained was 
doubled, and that the volume of gas was substantially increased, 
and the illuminating power also slightly raised. In the other case, 
ordinary coal tar was tried, and in just the proportion of the coal 
experimented on as was equivalent to the production of the tar. 
In this case the volume of gas was much increased, the candle 
power slightly diminished. The ammonia was also increased; but 
not nearly so much so as in the other case. This was to be expected, 
for the tar used was only used in such proportion as to illustrate a 
case of a gas manufacturer consuming just the amount of tar he 
makes and no more. The aromatic hydrocarbons, moreover, con- 
tain less hydrogen, and this hydrogen held much more tenaciously 
than in the case of the other hydrocarbons—the paraffins. Calcu- 
lating the value of tar as it was then—some months ago—i.e., 
at a high price (its value is lower now), the balance in favour of 
the advantages gained was not great as set against the tar lost, as 
its value then stood. It may be remarked that such an advantage 
as that of continually clean upright pipes from the retorts to the 
hydraulic mains, and no stopping up, is one of those apparently 
small mechanical advantages of, in fact, real value. In our process, 
we do not find the coke suffers perceptible loss in weight; for, by 
adopting the proportions between the water and oils, the mutual 
decomposition furnishing carbonic oxide and hydrogen takes place 
in the vicinity of the red-hot coke, but only at the mutual expense 
of the reacting vapours. Practically, I should allow the steam to 
be in slight excess, since its influence can only be good so long as 
no appreciable loss of coke occurs. No experiments with our 
process have yet been tried on the Simon-Carvés ovens. 

Somewhat recently, M. Scheurer-Kestner wrote an article in the 
Comptes Rendus (XCVII.) entitled, ‘‘The Carbonization of Coal, 
with the Conversion of its Nitrogen into Ammonia.’”* At the out- 
set M. Scheurer-Kestner inquires if the loss of caloric due to the 
preparation of the coke in the coking processes does not risk in 
many cases the carrying off, with the heat thus lost, all the advan- 
tages gained in the condensation of the ammonia, or even more 
advantage than is gained? In other words, he asks: Is it not 
possible to get so much more heat out of your fuel as coal than as 
the coke obtained therefrom, that it shall actually pay better to lose 
the nitrogen, which can be otherwise eventually obtained as 
ammonia, than to gain it at the sacrifice of the heat lost in coking? 
M. Kestner then refers to Mr. W. Foster’s paper read before the 
Chemical Society last year, where it is shown that, out of 100 parts 
of the nitrogen contained in the coal, only 14°5 parts go to form 
ammonia; 1°5 parts going to form cyanogen, 35 parts escaping as 
free nitrogen, and 49 parts remaining in the residual coke. He 
then calculates the calorific power of the gases evolved in coking 
and used in the process, and he adds this to the calorific power of 
the coke obtained, deducting the sum of these from the calorific 





_* The principal portions of the article here referred to were reproduced 
in the Journax for Aug. 14, 1883 (p. 270).—Eb. J. G. L, 
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power of the coal, and finds a loss expressed thus :—1 kilogramme 
0 
or 19°3 per cent. 
Coal. Coke. Gases. 
7500 calories — (4524 + 1561) = 1415 calories lost. 

Thus, he says, 1415 calories are lost, and 0°004275 fr. is gained in 
the ammonia. M. Kestner reckons that if the price of coal be 
92°65 frs. per ton, the condensation of ammonia no longer pays. 


(The price of sulphate of ammonia is put at 50c. per kilo.) In. 


coking in ordinary ovens, M. Kestner continues: “‘ Where the heat 
lost is much more considerable,” the cost of the coal must be even 
as low as 10 frs. per ton, to enable the profit gained in ammonia to 
very little more than cover expenses. 

It seems to me that M. Kestner has overlooked a few items in 
this argument: (1) The increased calorific value gained in coking, 
owing to the altered physical condition of the fuel. (2) The 
quantity of water as moisture contained in all coals, which is not 
very small, absorbing heat in the furnaces in which it is employed. 
(3) In calculating the calorific power of the coal gas obtained in 
the coking process. M. Kestner has betaken himself to an old table 
of the composition of that gas found in Wurtz’s “ Dictionary of 
Chemistry,’ where ethylene and marsh gas appear as the principal 
constituents, and benzene is quite absent. But benzene (as well as 
the vapours of other volatile hydrocarbons of the parafiin or olefiant 
gas series) must be present, and so the calorific power, as calculated 
by M. Kestner, would require some modification. (4) Then M. 
Kestner finally takes no account of the tar condensed and its value, 
though, perhaps, he may be referring to coke-ovens where the tar 
and gases are consumed in the process. Still, M. Kestner’s obser- 
vations, as supplementing Mr. Foster’s results, are worthy of the 
careful consideration of coke manufacturers, pointing as they do, 
in the following important directions :—(1) In the direction of 
nitrogen lost by volatilization at the high temperatures of ignition 
in the coke and in the tar. (2) In that of the importance of getting 
good value in the tar obtained. (8) In that of the importance of 
utilizing in the best possible manner the heat evolved in the coking 
process. 








Correspondence, 


[We are not responsible for the opinions expressed by Correspondents. } 
MR. VALON ON GASEOUS FIRING. 

Str,—The only important statement made by Mr. Valon which 
investigation by a committee can confirm, is his quotation of the 
results of Professor Tyndall’s investigation on the diathermacy of air. 
Mr. Valon has caused trouble, and placed himself in opposition to all 
eminent authorities, by vastly exaggerating the importance of dia- 
thermacy, and ignoring the consequences of convection upon whirling 
currents of gas traversing heated passages. As well might he deny the 
possibility of carrying water any way, because he has authority for 
saying that it cannot be carried, like hay, on a pitchfork. 

_ You have referred to the singular absence of ‘chapter and verse” 
citations from standard authors directly bearing on the conditions of the 
problem. To this covert invitation no one has replied. Permit me, 
therefore, to supply a few of the more important omissions. Passing 
over the numerous arithmetical blunders which “ who runs may read,”’ 
I will commence. 

_Mr. Valon says: ‘‘ Chemical heat and mechanical heat are two very 
different things.” (Journan, Vol. XLIII., p. 1141.) Clerk Maxwell 
says: ‘It is found by experiment that no such difference exists; and 
therefore heat, considered with respect to its power of warming things 
and changing their state, is a quantity strictly capable of measurement, 
and not subject to any variations in quality or in kind.” (‘‘ Theory of 
Heat,”’ p. 67.) 

Mr. Valon: “ Dry air consists of 994 per cent. of nitrogen and oxygen ; 
and in this state it cannot be heated at atmospheric pressure.”’ 
os Vol. XLIV., p. 243.) Professor Tyndall: *‘ Let C be a cylin- 

rical vessel with a base 1 square foot in area. Let P P mark the upper 
surface of a cubic foot of air at a temperature of 0° C. The height A P 
will then be 1 foot. Let the air be heated till its volume be doubled. To 
effect this it must be raised 273° C. in temperature. . But in rising 
from PP to PP! it has forced back the atmosphere, which exerts a pres- 
sure of 15 lbs. on every square inch of its upper surface.” (‘ Heat, a 
Mode of Motion,” 6th ed., p. 127.) 

Mr. Valon: ‘ It [dry air} can be expanded by heat; but the tempera- 
ture remains the same.” (Ante, p. 243.) Every elementary text-book 
published on the subject gives the coefficient of expansion of air for 
each increment of temperature, and the quantity of heat necessary to 
raise the temperature so much. Particulars, too long for quotation, 
but most appropriate, may be found on pp. 277 and 396 of Ganot’s 
‘* Physics,” 10th edition; in Charles, Dalton, Gay-Lussac, Regnault, 
Dulong, Petit, De la Roche, De la Rive, Bérard, and Marcet. In fact, all 
authorities, except Mr. Valon, concur in this. 

Mr. Valon : ‘‘ Only when called upon to do useful work is it possible 
to heat the air.” (Ante, p. 243.) Joule: ‘ Hence we find that (with dry 
air) a quantity of cold was produced in the experiments sufficient to 
cause the temperature of 11b. of water to decrease by 4-085° Fahr., at 
the same time a mechanical force was developed which could raise a 
colamn of the atmosphere, an inch square at the base, to the altitude of 
2723 inches; or, in other words, could raise 33521bs. to the height of 
1 foot.” (‘ Scientific Papers,” 1884, Vol. I., p. 184.) 

Mr. Valon: “ Again, air by compression takes up heat from the 
moisture contained in it; whereupon the vapour is converted into ice.” 
(Ante, p. 243.) Deschanel: “If a piece of gun-cotton be fixed in the 
cavity of the piston, and the air be then suddenly compressed, so much 
heat will be developed as to inflame the gun-cotton.” (“‘ Natural Philo- 
sophy,”’ p. 445.) 

Mr. Valon: “‘ The atoms of aqueous vapour are set in motion by the 
action of the heat; the air which divides them is driven forward; and 





f coal converted into coke and illuminating gas loses 1415 calories, ' 


the particles striking together form a body of steam entirely separate 
from the air in which it was originally mechanically suspended.” (Ante, 
p. 244.) Miller: ‘If a sufficient interval of time be allowed, this equal 
intermixture occurs with all gases and vapours which do not act chemi- 
cally upon each other ; and when once such a mixture has been effected, 
it continues to be permanent and uniform,” (‘ Physics,” p. 101.) 

Mr. Valon: ‘ Expansion cannot take place to any considerable 
extent without greatly increased pressure.” (Ante, p. 244.) Boyle’s 
law is as follows: ‘‘ The temperature remaining the same, the volume of 
a given quantity of gas is inyersely as the pressure which it bears.” 

That errors like the above should be seriously maintained by a gentle- 
man who has been at some trouble to study and understand the elements 
of thermo-dynamics, is astounding. All experiments, in any way bearing 
on. the matter, contradict such statements. Not a line can be found to 
confirm them, . All the eminent men mentioned in this correspondence, 
when they haye alluded to the subject, have stated the very contrary. 

If it is suspected that the saving of waste heat has been overstated, a 
committee may rightly undertake an investigation. It would be a pity 
to squander time and means upon confirming laws which are beyond 
dispute. Permit me to suggest that, if a committee be formed, it 
should estimate the value of a unit of heat, and then determine at 
what point the cost of recovery exceeds this value. Some hints may 
be derived from Dr. Hurter’s contributions to the Journal of the Society 
of Chemical Industry for February last. — 
Small Heath, Birmingham, Oct. 3, 1884. POC vere 


Sir,—In the method of testing used by me, a description of which 
appears in your issue of the 23rd ult., some little doubt has been caused 
as to whether a part, if not the greater portion, of the indicated tem- 
perature was not due to conduction and radiation from the brickwork 
and flues. As exception is taken to this mode of testing, a further set 
of experiments has been made; care being taken in each to effectually 
prevent conduction and radiation from interfering with the results. 
During these tests the hand could be placed and kept for some length of 
time upon the material used. By referring to the illustrations given on 
p. 540, this arrangement and description can be better understood. 

The pipes A and D were connected to the front wall of the settings, as 
before; this time using a perfect non-conducting material at the end of 
each pipe, and placing on the end of A 18 inches of material, and on D 
about 12 inches. A screen also was used to cut off all radiation from 
the bed. A thermometer in the front of the screen showed a temperature 
of 80° Fahr. Prior to fixing these pipes, &c., an intermediate wall of 
brickwork was put into the air-flue in front of the passage to A, in order 
to prevent radiation from the hot brickwork ; the air taking its course 
round this wall at the back and across the front before entering into the 
opening leading to the pipes. 

During the making of these connections, and before fixing C on to B, 
I held a thermometer for a minute or two over the open end of B, when 
the mercury rose to 470° Fahr. When the connections were complete, 
and the pyrometer was inserted in the same position as shown in the 
engraving—viz., at the point B—the dial indicated a temperature of 
925° Fahr. ; being slightly below that of the former experiments. 

To ascertain what would be the temperature of the air passing through 
the flues if a stronger draught were used, a connection was made from 
the point C directly with the chimney, which gave a pullof 0-Sinch. The 
result under this draught was an indicated temperature of 1450° Fahr. 
Allowing the pyrometer to remain in position, a gradual reduction con- 
tinued to take place for 14 minutes, when at the end of this time, as well 
as at the end of the time of testing—viz., 1 hour—the dial indicated a 
temperature of 1175° Fahr. A thermometer inserted in the pipe, first at 
12 feet from the setting, and then 24 feet away, had to be withdrawn ; 
the mercury rising to 640° Fahr. in a few seconds. 

I attribute the high record of 1450° Fahr. to the fact of the air passages 
becoming very hot during the time of altering the connections ; for while 
these alterations were going on, no air would be passing. There would 
be a consequent reduction of temperature, after a volume of air had passed 
through the channels, bringing them down to something like their usual 
state of temperature, and yet sufliciently hot to continue heating a 
yolume of air up to a constant temperature of 1175° Fahr. 

I, for one, should be very glad to have this question settled. It would 
be more satisfactory, I think, to those parties most interested in the 
matter, and especially so would it be to your readers, if an investigation 
of the whole matter were placed in the hands of a Committee specially 
formed for the purpose; as many have theoretical reasons for a multi- 
plicity of things to occur, but very few have the means afforded for the 
practical solution of the question. : Wee , 

Coventry, Oct. 4, 1884. G, Wistantey. 











S1r,—I am writing to express entire concurrence in the suggestion 
contained in your editorial remarks on the above subject, that ‘the 
whole question of gas generation and the recuperation of heat from the 
waste gases of combustion ” should be thoroughly investigated by a com- 
mittee under the auspices of The Gas Institute. 

Having followed the discussion that has appeared in the Journat, it 
seems to me the main point has been lost sight of. This I take to be as 
follows:—It has hitherto been supposed that a considerable quantity of 
heat can be returned to the gas-furnace by way of the secondary air- 
channels; but Mr. Valon claims to have found that the quantity of heat 
so returned is so small as to be practically of no importance. This I 
take to be the main point concerned; and it has unfortunately been 
obscured. Its correctness.or otherwise is to be proved by ascertaining the 
total quantity (not the temperature, but the total quantity) of heat that 
is conveyed into the furnace by way of the secondary air supply. 

Having decided this, I should be pleased if the Committee also investi- 
gated Mr. Valon’s theories as to the impossibility of imparting heat to dry 
air. But possibly some of your readers would not care for this, which is 
more of a philosophical than a practical question. 9 py PyypuRys 

Salisbury, Oct. 1, 1884. ae a 

Srr,—After the voluminous and able correspondence relating to this 
matter which has already appeared in the Journat, and after Mr. Trewby 
and Mr. Winstanley have, by direct experiments, proved that air is 
heated while passing through pipes or the flues of a regenerator, I only 





ask to be allowed to add a few remarks. 
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In the Journan for Sept. 16 (p. 506), Mr. Valon says: ‘“ ‘Constant 
volume’ means heat applied to a closed vessel; the air not being allowed 
to expand. ‘Constant pressure’ is heat applied to air in a closed vessel, 
but allowed to expand under a known pressure. In both these cases the 
air is heated by convection. Neither of these conditions, however, exists 
in the air-channels of a so-called regenerative gas-furnace for heating 
retorts.” Here evidently lies Mr. Valon’s mistake. He acknowledges 
that air under constant pressure is heated by convection ; but he fails 
to see that this is exactly the condition in the flues of a regenerator, or, 
in fact, in all cases where free atmospheric air (that is, air under the 
constant pressure of one atmosphere) is coming in contact with, or pass- 
ing along the surface of a heated solid substance. Whether the air, 
while being heated, is enclosed in a vessel, and allowed to expand under 
a constant pressure (say atmospheric pressure) or not enclosed at all, it 
can only expand by overcoming the constant pressure of the atmosphere, 
and by forcing away other particles of air, just the same as if enclosed 
in a cylinder with a moveable piston loaded to atmospheric pressure 
(1 atmosphere absolute, not 141bs. per square inch above atmospheric 
pressure). If Mr. Valon’s theory were correct with regard to flues, then 
air could not be heated by coming in contact with, or passing over any 
other hot surface. The consequence would be that all kinds of stoves, 
hot water and steam pipes, and other appliances for heating air, would be 
unable to effect their purpose ; and as air is not heated by radiation from 
heated solid bodies, perhaps Mr. Valon will explain how it is that free 
atmospheric air is, after all, heated, sometimes even to a pretty high 
temperature. 

The experiment quoted at the bottom of the second column of p. 244 
of the Journau for Aug. 5 is no proof. The hand in front of a hot 
retort-bench is unbearably affected by radiated heat; but this air is only 
moderately heated, because the moment its temperature increases it 
quickly ascends, while new cold air takes its place. 

If a current of waste gases (say of 1500° Fahr. temperature) pass 
through a channel in one direction, and a current of air (say of 60° Fahr.) 
in an opposite direction, then theoretically— 

<—_$_—_——ea 1500° . » « « « « 60° eg 
> 1500°. . ~ - « 6€° _—— 
Supposing the partition between the two channels to be a perfect conduc- 
tor of heat, and the outer walls of the channels to be absolute non- 
conductors of heat, and the transmitting surface of sufficient area, then 
the effluent gas would be cooled down from 1500° to 60°, and the air be 
heated from 60° to 1500°. This, of course, is not obtainable in practice, 
because we have no perfect conductors or non-conductors of heat. It 
would be the most nearly approached if the channels were separated 
by only a thin metal plate. If the partition is of fire-brick, and its 
area limited in extent by considerations of space and cost, there will be 
considerable difference of temperature between the two currents. The 
effluent gas will come out hotter, and the air enter the combustion 
chamber of the retort-oven colder than according to theory. But there 
is no doubt that the supplementary air may be heated to 1000° or 1200° 
by the effluent gases if the regenerator flues are suitably arranged. 

Mr. Valon’s diagram (ante, p. 243) would be correct if 1 volume of 
gases at 1500° Fahr. were mixed with 1 volume of air at 60° Fahr. 
The resulting mean temperature of the mixture would then be 
15 

. +00 = 780° Fahr. ; 
from what takes place in the flues of the regenerator of a retort-bench. 

Mr. Valon’s assertion (ante, p. 248) that “ air by compression takes 
up heat from the moisture contained in it, whereupon the vapour is con- 
verted into ice,” is, I think, quite a new and rather startling discovery. 
It is generally supposed that the air during compression is heated by 
— power converted into heat, and that ice is formed when com- 
pressed moist air is expanded while doing work. ‘ : 

Kolding, Denmark, Sept. 29, 1884. C. J. Hanssen. 





> 


but this would be something quite different 


Srr,—In Mr. Newbigging’s letter in your last issue he remarks that he 
was in hopes the principal parties in the present controversy would have 
written to the JournaL accepting your suggestion for an inquiry by The 
Gas Institute. Allow me to say, as one of those referred to, that the day 
following the publication of the number containing the proposition that 
an independent investigation should be made, I wrote a letter to the 
Secretary of the Institute, offering 25 guineas, or any part thereof, 
towards the attendant expense. 

Ramsgate, Oct. 1, 1834. W. A. Varon. 


[We yesterday received a letter from Mr. G. C. Trewby, dealing with 
Mr. Valon’s objections to the experiments carried out at Beckton. The 
letter was, however, accompanied by three diagrams, which it was im- 
possible to reproduce before we went to press with to-day’s number of 
the Journat. We are therefore reluctantly compelled (with Mr. Trewby’s 
assent) to defer publication of his letter till next week.—Eb. J. G. L.] 





GAS THERMO-REGULATORS. 

S1r,—The regulator illustrated on p. 538 of the Journau for the 23rd 
ult. is in no respect new. I used several, identical in construction with 
the one illustrated, at least 25 years ago; and they have been, I may 
almost say from time immemorial, in common use in laboratories all 
over the world. It is, in fact, a common laboratory regulator, of the air 
thermometer pattern, and one only out of many systems which are more 
or less in use. The literature in connection with automatic temperature 
regulators is very deficient. Indeed, I do not know any book or 
authority on the subject. I am now collecting the matter which has 
already appeared, and adding the results of my own experiments on 
various forms. At present the temperature regulator can only be classi- 
fied as a laboratory appliance to be used by skilled hands, as, except 
ander proper supervision, no known regulator is fit for general purposes, 
however simple and satisfactory it may prove in the hands of an expert. 


Warrington, Sept. 30, 1884. Tuos. FLETCHER. 





THE HYGIENIC CHARACTER OF GAS LIGHTING. 
Sin,—It is satisfactory to learn that Captain Galton, F.R.S., in his 
handbook (reviewed in last week’s Journat), does not condemn gaseous 














illumination on sanitary grounds, if such illumination is the result 
of combustion by rationally devised burners. In this little work Cap- 
tain Galton generally confirms the statements contained in my article 
on “ A Hygienic Comparison between the Light of Electricity and that 
of Coal Gas,’”’ which appeared in the Journat for Feb. 20, 1883 (p. 313) ; 
but I think it is only fair to myself to mention that the application 
to gas-burners of the principle of recuperation along with that of venti- 
lation was fully recognized by myself, and embodied in the arrange- 
ment of my hygienic recuperative lamp, a description of which was 
published some time ce the burners of Clark and others of the recu- 
nerative t were heard of. ee 

: Senne, ies. 4, 1884. B. H. Tuwarre. 


Hegister of Patents. 


Gas-EnGines.—Wastfield, E. G., of Liverpool. No. 5956; Dee. 31, 1883. 
The main objects of this invention are to construct gas-engines which 
may be driven at a speed (when required) greatly in excess of that at 
which gas-engines have usually heretofore been driven ; and it relates to 
improvements in the engines referred to in patent No. 1098 of 1883. 
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_ Fig. 1 shows in part section an engine constructed according to this 
invention, with inverted cylinders; A being the slide-valve, B the exhaust- 
valve, and C the air-valve. Fig. 2 shows in detail the arrangement of 
slide-valve. A is the passage-way through which the air necessary for 
— with the gas is brought; and gas is introduced through a per- 


forated pipe B extending across the passage-way. Two cavities D D con- 
tain the firing-light, C is a stationary light for relighting the firing-light 


after each explosion, E is the exhaust cavity of the valve, which at the right 
time connects the main cylinder passage F with the exhaust port G. 
Fig. 3 is the chamber into which the exhaust from the cylinder is con- 
veyed. The chamber A is fitted with a trumpet-shaped cone B and a 
deflecting cone C. D is the inlet from the cylinder and E is the outlet. 
The waste gases are deflected against C, and lose their speed and pressure, 
and escape gradually and quietly by the outlet E. 

The patentee claims: (1) The construction and arrangement of a gas- 
engine with two cylinders having one water-jacket surrounding both 
cylinders, and being fitted with the arrangement of intake and exhaust 
valves shown. (2) The construction and arrangement in combination of a 
gas motor engine with three cylinders all enclosed in one water-jacket 
fitted with the intake and exhaust-valves shown. (3) The construction of 
a chamber into which the exhausts from a gas, steam, or compressed-air 
engine are discharged; and more especially the arrangement of the 
trumpet-shaped cone B and the deflector-cone C. (4) The general con- 
struction, arrangement, and combination of parts of gas motor engine 
exhaust chambers seen in the engravings. 


Sun-Burners.—Hunt, C., of Birmingham. No. 2611; Feb. 2, 1884. 

This invention has for its object, says the patentee, the more complete 
utilization of the light emitted from the combustion of gas when consumed 
in what are known as sun-burners. In the form of sun-burner frequently 
made, each group of burners is placed beneath a hollow truncated conical 
reflector; the heat and products of combustion passing off through a tube 
connected to the top a the reflector, while the light is reflected into the 
apartment where it is most required. In this form, between each of the 
circular reflectors, there is left a considerable space up which rays of light 
pass and are to a great extent lost. The whole of the reflectors are 
fixed beneath a truncated conical casing, the upper part of which com- 
municates with the air outside the apartment. The present invention 
consists in making each of the reflectors hexagonal in plan, instead of 
round as is usually done, and by this means covering a very much larger 
area with reflecting surface, while at the same'time nearly the whole of the 
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rays are reflected back into the apartment. For the purpose of ventilation 
the combined groups are surrounded by open work of cast iron, through 
which the vitiated air of the room passes, and helps to keep the tubes con- 
nected to the reflectors comparatively cool. 

[The invention was illustrated in the “ Notes” column in the JournaL 
for Feb. 26 last, p. 357. ] 


Arm anp SmoKE PassaGEs IN ReTort-SETTINGS AND MuFFLE Furnaces.— 
Reddie, A. W. L.; communicated from the Stettiner Chamotte 
Fabriks-Actien Gesellschaft, Vormals Didier, of Stettin, Germany. 
No. 8144; May 23, 1884. 

This invention relates to the setting of retorts and muffles, and consists 
in the arrangement of the air and smoke passages, whereby the air neces- 
sary to ag combustion is preheated by the escaping gases, and is 
automatically drawn in below and above the furnace in variable propor- 
tions suitable to the conditions of the fuel in the grate, and whereby also 
the products of combustion are utilized to heat the water in a tank below 
the fire-bars, for the purpose of protecting the bars from burning, and 
accelerating the combustion of the fuel. Fig. 1 is a longitudinal vertical 
section through the centre of a retort furnace constructed according to 
this invention. Fig. 2 is a sectional elevation. Fig. 3 is a sectional plan, 
taken on the lines indicated on fig. 2. 
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The fuel is introduced on the grate through the opening B, which can 
be closed by a door C in an air-tight manner. Slagand ashes are removed 
through the opening D, which can also be similarly closed by a door E. If 
the grate is charged with fuel, and if the two doors C and E are closed, no 
cold exterior air can come to the fireplace. The whole of the air required 
for combustion is then admitted in a stream (whose volume is regulated 
by slides F) into the furnace at the right and the left, passes through 
channels in the direction of the arrows, and divides into two streams, the 
primary air of combustion being led through the slits I from the right and 
the left, beneath the grate, and so to the fireplace; while another part of 
the air goes from channel to channel regulated by slides, and thence it 
enters as secondary air of combustion into the furnace. 

_ By this arrangement of air passages, when there is a large mass of fuel 
in the furnace, a greater quantity of secondary air is absorbed by the 
furnace, which air is necessary to the combustion of the carbonic oxide 
then being formed in a more abundant quantity; whereas a greater 
quantity of primary air is, on the contrary, absorbed, and a less quantity 
of secondary air introduced, when there is a smaller layer of fuel. In this 
manner a self-acting regulation of the quantity of the two kinds of air 
takes place according to the height of the luyer of fuel. The products of 
combustion, after having passed in a uniform manner through the furnace, 
enter the smoke channel M, and pass from front to rear, go down through 
N, and through O from back to front, and then through P from front to 
rear to the chimney flue. On their passage through these channels the 
escaping smoke and gases yield up a great deal of their heat to the air 
for supporting combustion passing through the air channels; and they can 
also be utilized for the evaporation of the water in the tank Q. This 
iron tank below the grate is kept constantly filled with water as high as 
possible, and the steam resulting from the heated water protects the fire- 
bars from burning away, and is then, by passing through the hot fuel, 
converted into hydrogen and oxygen. The combustion of this hydrogen, 





and of the carbonic oxide so formed, takes place afterwards, when these 
gases are brought into contact with the secondary air of combustion 
entering above or at the back of the furnace. 


APPLICATIONS FOR LETTERS PATENT. 
12,821.—Rosrnson, T., Bristol, “ Improvements in water-meters.” Sept. 26. 
12,842.—Davy, A., jun., Chancery e, London, “ Improvements in gas- 
engines.” Sept. 26. 

12,877.—Wimsuuxrst, W. H., Anerley, “ An improved system for manu- 
facturing a cheap illuminating and heating gas.” Sept. 27. 

12,887.—Brcx, W. H., “ A new or improved hydro-pneumatic gas-stove.” 
A communication from J. Schneur and N. Despotopol, Paris. Sept. 27. 

12,912.—Hisiop, J., Glasgow, “Improvements in and connected with 
retorts for obtaining from coal or other carbonaceous substances illumina- 
ting or heating gas, oil, coke, and other products.” Sept. 29. 

19,967.—Carnk, T., Malvern Link, “ An improved apparatus for lighting 
and extinguishing gas.” Sept. 30. 

12,971.—Ho.srook, W., Southampton Buildings, London, “ Improve- 
ments in the arrangement and construction of gas cooking-stoves.” Sept. 30. 

18,024.—Hassa.i, W., Southampton Buildings, London, “ Improvements 
in joints for water, gas, and other similar pipes.” Oct. 1. 

13,028.—Knieut, B., and Durant, J., Staple Inn, London, “ Improve- 
ments in the manufacture of the pulley frames of sliding chandeliers and 
gaseliers.” Oct. 1. 

13,060.—Repmayne, T., Sheffield, “Improvements in gas-burners for 
cooking and heating purposes.” Oct. 2. 

13,084.—SoMERVILLE, J., and Wzsper, W. H. Y., Forest Hill, London, 
“Improvements in gas cooking-stoves.” Oct. 2. 

13,093.—F LeTcHER, T., Manchester, “ Improvements in gas cooking and 
heating apparatus.” Oct. 2. 

13,108.—Lake, H. H., “ Improvements in and relating to gas-burners.” 
A communication from L. B. Bainbridge, U.S.A. Oct. 2. 





egal Intelligence. 


COURT OF SESSION—BILL CHAMBER. 
Saturpay, Sept. 27. 
(Before Lord Kinnear.) 
THE BASIS OF THE VALUATION OF PUBLIC WATER-WORKS. 

The hearing of Counsel in the appeals by the Corporations of Glasgow, 
Edinburgh, Dundee, Aberdeen, and Dunfermline, against the valuation 
put upon their water-works by the Assessor of Railways and Canals for 
Scotland, as reported last week (p. 589), was resumed to-day. 

The Lorp ApvocarE, continuing his reply to Mr. Robertson’s argument 
for the Corporations, and dealing with the fact that in these cases no 
profits were allowed to be made in working the undertakings, again 
reminded the Court that it was not upon profits that the assessment was 
exigible, but upon rent. What he argued upon this point was that even if 
the landlord did not get anything to put in his pocket in any other way, 
he—as being in this case the city of Glasgow, and getting the benefit as 
landlord of the city of Glasgow gud owner—would have the same induce- 
ment to enter into the business as he had qud tenant. In addition to the 
cases formerly cited, his Lordship referred to an appeal by the Commis- 
sioners of the Caledonian Canal against the Assessor’s valuation of the 
canal for the year ending Whitsunday, 1881. The Assessor fixed the 
valuation at £2692; and the appeal was taken on the ground that the 
undertaking was unlettable, and that no tenant would pay a rent for the 
subject, because at that time it happened that the outlay in keeping the 
canal in proper condition was greater than the revenue. Lord Rutherfurd 
Clark dismissed the appeal, although the Commissioners, gud owners, 
were spending more than they were earning. 

Lord Kinnear remarked that this was an illustration of the Lord Advo- 
cate’s doctrine, which he would assent to, that an owner of heritable estates, 
subject to ordinary conditions, was not entitled to say that he was not 
receiving any rental because his rental was forestalled. 

The Lorp ApvocaTE (continuing) said he did not know the restrictions 
regulating the canal, but he did not think they were entitled to make profits. 
They were bound, he believed, to expend upon the works all that they 
earned. This was just what the Clyde Trustees had to do, and yet the 
Clyde Trustees were held assessable. 

Lord Krxnear said that was a question of appropriation of income after 
it had been earned, but this was somewhat different. 

The cross appeals for the rating authorities against the allocation of the 
assessment upon the parishes in which the water-works, pipes, &c., are 
situated, was next taken up. 

The Lorp ApvocaTE said that the question was one of hardly less import- 
ance than the one they had just been considering, and it was much more 
open in point of decision. The question was raised by appeals from the 
Govan and St. Cuthbert’s parishes. Assuming that there was a rent, how- 
ever, the Court might ascertain this rent; and whatever its amount, the 
question was how it was to be allocated among the different parishes 
or rating barriers in which the works were situated. In the case of 
Glasgow, the water-works were situated in 21 parishes from Loch 
Katrine to Glasgow; and the question was, taking the 4£131,000 as 
rent, how this should be allocated among these different rating bodies. 
There was a decision upon the point in the case of the Dundee 
Water Commissioners last year. It directed this rule to be followed 
—that where water-works, consisting of pipes, reservoirs, Xc., were 
partly situated within and partly outside the area of distribution, the 
proper mode of allocating was to give to each parish the proportion of the 
total annual value of the structural cost of the works that the works in 
that parish bore to the total structural cost. The Assessor had this year 
felt bound to follow that rule, contrary to his previous practice and to his 
own opinion. The practice formerly was to follow the rule settled by 
many English cases, of making a great distinction between the area of 
distribution and those parts of the works which simply passed through 
places in conducting the water; and to say that 4 per cent. upon the 
structural cost of these latter parts should be taken, and upon this basis 
allocating the share of the rent upon those works which were outside the 
area of distribution, and putting the rest of the value upon that area. 
The notion was that they should distinguish between the fully productive 
or profitable part of the undertaking, and that which was merely an 
ancillary or subordinate, although necessary part of it. He maintained 
that this was the right view. There was admittedly no statutory rule 
governing the matter, so that the problem was the same as under the 
Poor Law Act in England—to find a just and equitable way of spreading 
the rate; so that the Court was entirely unfettered by statutory direction. 
All previous practice had been in favour of the English rule, and the 
Assessor was in favour of it also, although he had felt bound to adopt the 
decision in the Dundee case. Proceeding to give illustrations of the 
effect of the decision in the Dundee case, when applied to the case 
of the Glasgow Water-Works, his Lordship instanced first the case 
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of Aberfoyle. The works there had, he said, only an area of land 
and wayleave of 219 acres. The valuation for 1883-4 was £6955, giving 
what would seem to be the ample allowance of value of £31 13s. 5d. an 
acre, and a payment to poor-rates of £256 16s. He should think this con- 
tribution to the maintenance of paupers was a very liberal one, as he did 
not suppose there were paupers there at all. But the consequence of 
applying the recent judgment was that the value of these works was 
£16,997, giving an annual value of £77 8s. 1d. per acre. The valuation of 
the parish, apart from the water-works, was £4579; so that the result had 
been this—that the wayleave and the few acres of reservoir there were 
worth nearly four times as much as all the rest of the parish of Aberfoyle 
put together. If there were a statutory rule that compelled such a result, 
one could have understood it, but without this it would require a very 
strong reason to justify what had been done. In the case of Balfron, the 
valuation upon this principle would bring up the value to £887 8s, 11d. per 
acre; and he understood it was only for wayleave—all being underground. 
They found the highest of all, perhaps, in Dumbartonshire, where the value 
per acre was £934. This was the value of the pipe-track ; and they should 
remember that the pipe-track withdrew nothing from the assessable area. 
It went through fields, and they cultivated the fields on the top of it. 
These were some of the results ; and whatever might be the right way, the 
results seemed to show that this was the wrong one. But he was quite 
papene to maintain that the principle now followed in England, and 

itherto in Scotland, was the right one. When they compared the cases 
of these pipes with the case of railways, and pushed the matter to the root, 
and saw that the supply of water was a trade and not carriage, and applied 
the principle as applied to railways, the result would show that his argu- 
ment was well founded. 

Mr. Guturit, for the Stirlingshire Commissioners of Supply, maintained 
that the rule now adopted by the Assessor was an equitable one, and ought 
to be followed. On the question of practice, his information was different 
from that of the Lord Advocate. The practice in counties had generally 
been that for which he now contended. True, the Assessor of Railways 
and Canals, whenever appealed to under the 23rd section of the Act, had 
hitherto followed the practice for which his learned friend contended ; but 
this year he had come to another result, following the decision in the 
Dundee case. The proposal made by his learned friend was, he submitted, 
quite a new proposal contrasted with what was done in England. So far 
as he knew, the English practice, if followed here, might bring out just 
the same figures as those now brought out by the Assessor; because it 
would be seen that if, instead of 4 per cent., there was a higher percentage, 
the result would be the same as under the method now followed. He was 
informed that, under the method pursued this year, the percentage on the 
structural cost of the Edinburgh scheme was not more than 6 per cent., 
and in connection with the Glasgow scheme the percentage would only be 
something over 7 per cent.; and he submitted that if the English view 
were to be followed—that they should give the indirectly producing area 
@ percentage upon the structural cost—the proper percentage to be taken 
would be one which would produce almost the same figures as the 
Assessor had now adopted. The absurdity of the result which had been 
spoken of by the Lord Advocate was a mere question of degree. In Aber- 
foyle the result of his learned friend’s view followed in 1883-4 was that 
they had a valuation of £6955 on 219 acres, and the valuation in that 
same year on the total area of 26,000 acres was £4500; so that, under 
his own system the result was apparently absurd. If his learned friend’s 
view were followed, the result would be that, while they in the 
non-distribution area would get something like 4 per cent., there 
would be on the actual distribution area a percentage of 16 per cent. on 
the structural cost. The question was not the profits, but what was the 
annual rent or value of the lands and heritages in Stirlingshire belonging 
to this Corporation, assuming that the total rent was £131,000. Now, he 
held that the pipe-track—which was a structure within the meaning of 
the statute—the aqueducts, and the reservoirs were all, under the 42nd 
section, part of the works. He held that annual rent or value meant 
whether it was capable of earning, or contributing to earn, revenue ; and 
he pointed out that every part was necessary to the whole, although 
situated in different parishes. If every part was equally essential, why 
should preference be given to one more than to another? Why should 
not the whole annual value be spread over the whole property? He sub- 
mitted that they should follow the method that formed the basis of 
the railways valuation, and say that there were in different parts of the 
country large sums sunk. This was their capital. It produced a certain 
revenue in the year; and the total amount ought, therefore, to be spread 
over the whole of the works. Four per cent. was quite an arbitrary sum, 
and he did not find it in the English decisions. He submitted that the 
view adopted by the Assessor was correct, and ought to be sustained. 

Mr. Ure, for the Barony Parochial Board, adopted the Lord Advocate’s 
argument ; and, on behalf of the Commissioners of Supply for Midlothian, 
Mr. Ker adopted the argument of Mr. Guthrie. 

Mr. Rospertson said he had formerly explained that all the Corpora- 
tions agreed in the argument that the exclusion of the power to make 
— entitled them to have the entry of valuation in the roll as nil. 

upposing, however, that this view were not adopted, then came the con- 
tention which he had stated for Glasgow as to certain items of the 
Assessor’s valuation being indefensible, on the ground that they were 
moneys raised for payment of debts not representing existing water- 
works. He wished to point out that Dundee and the other Corporations 
besides Glasgow would, if this entry in the Assessor’s valuation were held 
to ~4 wrong, also share the benefit, and would each have a sum to be 
struck out. 


Fripay, Oct. 3. 

Lord Ktnnear to-day gave judgment in thiscase. The interlocutor is as 
follows :—“ The Lord Ordinary having considered the appeal and heard 
Counsel, finds that, in fixing the annual rent or value of the lands and 
heritages belonging to the appellants, a deduction should be allowed from 
the gross revenue of all necessary outlays for management, maintenance, 
and repairs, which are properly chargeable against revenue, and not merely 
of a proportion of such charges. To this extent and effect sustains the 
appeal; quoad ultra dismisses the same; and remits to the Assessor to 
amend the valuation in accordance with the interlocutor.” In a note 
appended his Lordship says : Two questions have been argued in this and 
in the corresponding appeals from the Corporations of Edinburgh, Aber- 
deen, Dundee, and Dunfermline. It is maintained that although water- 
works are exempt from valuation, they must be entered in the valua- 
tion roll, they have in fact no annual value in the sense of the statute, 
because the Commissioners are prohibited, by their Act of Parliament, from 
making profit from the supply of water, and therefore can derive no 
revenue from their undertaking beyond what is necessary for the actual 
cost of supply. The question thus raised by the appellants appears 
to me to have been virtually, if not in terms, decided against them by the 
ae red of Lords Lee and Fraser in the case of the Local Authority of 

albeattie ; and, apart from this decision, I should have no difficulty in 
holding that the main contention of the appellants is unfounded. I agree 
that in following out the rule of valuation prescribed by the statute, it 





must be assumed that if the water-works are let the tenant would be 
subject to the same restrictions as to the rates to be levied as are imposed 
upon the Corporations. It may be, therefore, that if he were prohibited 
by statute from levying water-rates to an amount that would leave a 
surplus in his hands after meeting the necessary outlays for management 
and maintenance, it must be held that there could be no rent in the sense 
of the statute. But, on the other hand, if after meeting these expenses 
there is still a surplus revenue, such surplus, not representing tenant’s 
profits to any extent, but being payable to the owner exclusively for use 
of the heritable subjects, must, in my opinion, be considered as rent in the 
sense of the statute. I agree, therefore, with what was said by Lord Fraser 
in the case cited, that property which is capable of yielding a net annual 
revenue beyond the necessary outlay for repairs, and other expenses 
which must be paid in order to command the revenue, is property that 
must be valued; and I think this view entirely in accordance with the 
English decision, founded on by the appellants. The alternative mode of 
valuation, by taking a oenggen a upon the cost of construction, which is 
proposed by the appellants, appears to me to be inconsistent with the 
statute, since the rule prescribed by the 6th section requires that the 
revenue derived by the owner of lands and heritages in respect of his 
ownership shall be taken as the yearly rent or value. The only question 
for consideration, therefore, comes to be what are the deductions which 
should be made from the gross revenue for the purpose of determining the 
rents. The most material deductions claimed by the appellants are for 
the annuities payable to the shareholders of the Glasgow and Gorbals 
Water Companies, whose undertakings they acquired by purchase, and for 
payments made towards a sinking fund. I am of opinion that, as regards 
these items, the claim for deduction is inadmissible. It is immaterial 
for what purpose these annuities are paid, or by whom they are received. 
The material question is, whether the money which goes to pay them is 
revenue arising to the appellants from their ownership of the heritable 
subjects under valuation. If it be so, it forms the value, or a part of the 
value, of these subjects for the purposes of the Valuation Acts; and it is 
just as irrelevant to inquire whether, after it has come into the hands of 
the Commissioners, it is applied towards payment of debt, as it would be 
to enter into a similar inquiry with reference to the uses to which the owner 
of any other heritable subjects might find it necessary to apply his rent. 
It is said that the annuities which are payable to the shareholders of 
former Water Companies are, in truth, the proceeds of works which 
are now obsolete, and which are not the property of the Corpora- 
tion. But the revenue on which the valuation has been calculated 
is not derived from their obsolete works, but from water-rates leviable 
from the ratepayers in respect of the advantage they derive from the 
existing reservoirs and water-works of the Corporation; or, in other 
words, in respectjof the use of the heritable subjects under valuation. 
The claim for deduction of working charges and expenses of maintenance, 
on the other hand, is, in my opinion, well founded. The distinction 
between landlord’s and tenant’s charges appears to me to be inapplicable 
to a case such as the present, where, in consequence of statutory restric- 
tions, it is impossible that there should be, in fact, a division of revenue 
between the landlord and tenant. The true view, in my judgment, is that 
stated by Lord Fraser—that the net income derived from the water-rates, 
after deduction of all necessary outlays, is the yearly rent or value of 
the water-works. The question as to the allocation of the valuation among 
the various parishes in which the works are situated would have been one 
of difficulty were it now to be decided for the first time. But it has 
been fully considered and determined by Lords Lee and Fraser in the 
case of the Dundee Water-Works; and their judgment must be taken as 
ruling the present case. The main ground on which it is challenged 
appears to be founded on a misconception of the principle of valuation. 
It is said that the only profit-producing part of the undertaking is the 
area of distribution; but there is no profit from the undertaking except 
what ae the rent of the entire heritable subjects ; and if there were 
any such profit, it would not enter the valuation. It is true that the area 
of distribution derives an advantage from the distribution of cheap water 
in which the parishes outside the area do not participate, and this 
advantage will be represented by an increase in the rateable value of 
the houses within the area of distribution. But the water-rates which 
are levied in return for this advantage are payable for the use which 
the ratepayers may take of the entire works and reservoirs which are 
required for bringing the waters of Loch Katrine into Glasgow, and 
not for the use of that part of the works alone which is situated 
within Glasgow. I agree with Lord Fraser that no sound distinction 
can be made between different portions of the entire works as being 
more or less direct or indirect sources of revenue. I should add that, 
in allocating the valuation according to the cost of the structural works, I 
understand the Assessor to have taken also into account the value of the 
solum which has been acquired. The allocation would otherwise be 
inequitable. But as the point is not taken in the appeals against the 
allocation, I assume that is not raised by the method of valuation adopted ; 
and I have not thought it necessary to deal with it in the interlocutor 
disposing of these appeals. 


WORSHIP STREET POLICE COURT.-—Wepnespay, Oct. 1. 
(Before Mr. Hosacx.) 
AMES U, THE EAST LO™DON WATER-WORES COMPANY. 
ANOTHER “ANNUAL VALUE” DISPUTE. 

To-day the East London Water-Works Company answered an adjourned 
summons at the instance of Mr. Richard Ames, of Weymouth Terrace, 
Hackney Road, in reference to a dispute as to the annual value of his 
premises for the purpose of a water-rate. 

Mr. ANDREWES, solicitor, appeared for the complainant; and Mr. J. J. 
CLERK, barrister, represented the Company. 

It appeared that the complainant had paid the sum demanded by the 
Company for their water—viz., £2 per annum—up to the month of July 
of this year. The sum nentioael was upon the basis of an assumed 
annual value of £36; and there was included in this an extra charge for a 
closet. The complainant, who admitted that he had been acting under the 
advice of a local Water Consumers’ League, objected to pay so much as 
the Company demanded ; and in July tendered to the collector a rate for 
the half year, based upon a value of £29, That was declined, and hence 
the present dispute arose. The matter was before the Court on the 
previous Thursday, when Mr. Clerk objected that there was really no legal 
dispute within the meaning of the Metropolis Water Act, inasmuch as the 
Company had assumed a value, in the absence of particulars concerning 
the house. They had supplied to the complainant, as to all their customers, 
a form of information, which they requested him to fill up and forward. 
Had he done this the Company could have adjusted the value perhaps 
more equitably; but it was supposed that the League advised their clients 
not to supply the required information. His Worship remarked, in the 
course of the case, that it was but fair that the Company should ask for 
the particulars set out in the form shown to the Court, and he should have 
thought there could be no objection to supplying them. An argument 
now took place as to the reduction claimed by the complainant for repairs ; 
but it was not allowed to proceed, 
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Mr. Hosacx suggested that the complainant should come to an arrange- 
ment with the Company. The complainant had, he said, admittedly not 
put his case forward in a sufficient manner, and there was really no mate- 
rial whatever upon which he could depend in guiding him to form an 
opinion of the value of the premises in Weymouth Terrace. The rateable 
value (£24) was admitted by Mr. Andrewes to be below what it should be; 
and, in the absence of any professional opinion of the substantial value, 
how could he come to a satisfactory conclusion ? 

Mr. CLERK, after a consultation with the Secretary of the Company 
(Mr. I. A. Crookenden), said he was enabled to make an offer to the com- 
plainant to have the annual value fixed at £32 14s. This would allow 
a reduction of £3 on account of outside repairs, and of 6s. for insurance. 

Mr. ANDREWES said he was not in a position to consent to this offer being 
confirmed. 

Mr. Hosack said he would again adjourn the case if desired. 

This course not being acceptable to either side, his Worship fixed the 
annual value at £32 14s., as suggested, and granted the Company £1 Is. 


costs. 





CLERKENWELL POLICE COURT.—Wepnespay, Oct, 1. 
(Before Mr. Barstow.) 
CHARGE OF STEALING GAs. 

William Pottinger (otherwise Deilar), described as a laundrymar, 
residing at 1, Clarendon Villas, Melkern Road, Holloway, was charged on 
remand, on a warrant, with having stolen 50,000 cubic feet of gas, value 
£25, the property of The Gaslight and Coke Company. 

Mr. BEs.eEy prosecuted ; the prisoner was undefended. 

The case was before the-Court on the previous Wednesday, when, as 
reported in the JourNAL last week, it was stated that the Company’s local 
inspector, having suspicions as to the gas supplied and used in the 
prisoner's house, visited the place in November last. The gas was 
turned off at the meter, and, as a consequence, it was expected that the 
lights in the rooms would be extinguished for want of gas. On going to 
the rooms, however, the inspector found 15 jets still burning; and on 
making an examination he discovered that the supply was being obtained 
from a branch pipe fixed to the main supply-pipe at the back of the 
premises. The extra pipe had been carried over the meter, so that the 
gas going through the pipe would not be registered. The prisoner had 
occupied the premises from July, 1880, and the officers calculated that he 
had by means of the pipe (which they alleged he had himself fixed) 
obtained in a fraudulent manner about 50,000 feet of gas. A summons 








was taken out against the defendant, and he answered it in December 
of last year; but the case wasadjourned. When it was again called on, it 
was reported that the prisoner had absconded, and a warrant was issued. 
He was not seen or heard of for some time; but eventually he was arrested 
at the Langham Hotel. Prisoner pleaded guilty to the charge. 

Mr. Barstow said it was a case that could not be disposed of summarily ; 
and he therefore committed the prisoner for trial. 


STRATFORD PETTY SESSIONS.—Sarurpay, Serr. 27. 
(Before a Bench of Magistrates.) 
MACHIN VU, THE EAST LONDON WATER-WORKS COMPANY. 

This was a case arising out of a dispute between the parties as to the 
amount at which the complainant's premises should be assessed for water- 
rate purposes. The information set forth that he occupied Rugby Villa, 
Leytonstone, at a rent of £36 perannum. On Aug. 13 he received from the 
Company a demand for 19s. for the two quarters’ rate to Midsummer last. 
The Company, under the 74th section of their Act of 1852, were entitled to 
charge for the water-rate a sum not exceeding 5 per cent. on the annual 
value of the tenement supplied; and no extra or additional charge was 
ae unless the annual value of the premises exceeded £30. Rugby 

filla, to the best of complainant’s belief, would not exceed £30; but the 
rate charged implied an annual value of £34. On Aug. 18 he made a tender 
to the Company, based on an annual value of £28, the amount on which he 
was rated to the poor; but the tender was refused, and the water cut off on 
the 3rd ult. It will probably be remembered that Mr. Machin thereupon 
— for an injunction to restrain the Company from continuing to with- 
hold a supply of water from the premises, under the circumstances ; but 
the Vacation Judge (Justice Wills) refused to grant it (see ante, p. 507). 

Mr. ANDREWES appeared for complainant, and read the agreement 
through ; it being a lithographed form with the clauses relating to insurance 
and repairs struck out. At the end of it there was a schedule in which were 
mentioned the whole of the gas-fittings in the house; but no reference 
whatever to this schedule was made in the body of the agreement. 

Mr. CuerRk, for the Company, said he was willing to deduct £5 a year 
from the house, forrepairsand insurance. The Company now charged on 
£34, and were prepared to charge on £31, with 4s. for the closet. 

The Bencu said they would fix the annual value of Rugby Villa at £31, 
less 7s. 6d. for insurance. They really, therefore, fixed the value at 
£30 12s. 6d. 

It was agreed that both sides should pay their own costs. 





Hliscellanecous Helos. 


COMMERCIAL GAS COMPANY. 


The Ordinary Half-Yearly General Meeting of this Company was held 
at the City Terminus Hotel, E.C., on Friday last—Mr. R. Brapsuaw in 
the chair. 

The Secretary (Mr. H. D. Ellis) having read the notice convening the 
meeting, the following report and accounts were presented :— 

The Directors submit the accounts for the half year ended June 30, 1884. 

The revenue account shows a net profit for the half year of £41,900 7s.; making, 
with £1347 6s, 8d. received for interest, £43,247 18s. 8d., which, added to the amount 


brought forward from previous half years, makes the sum of £99,075 19s. 3d. stand- 
ing to the credit of net revenue. Deducting therefrom £1575 for interest on deben- 
ture stock, there remains the sum of £97,500 19s. 8d.; of which, having regard to 
the sliding scale and the price of gas charged during the half year, £42,887 1s. 7d. is 
available for dividend. The Directors therefore recommend the payment of divi- 
dends at the rates of 18} per cent. per annum upon the old stock of the Company, 
and of 10} per cent. per annum upon the new stock, both less income-tax. 

The balance of the net revenue, £54,613 17s. 8d., will be carried forward to the 
next half year. 





No. 1—STATEMENT OF CAPITAL (Stock) on June 30, 1884. 


| 














| —_ | 

| Dividend | enn 

Acts of Parliament | Authorized | -—" “he | Total 
relating to the raising of j|withGasatan| Paid up. Paid up and| , Amount 
Capital. | Initial Price Uninened | Authorized. 
| of 3s. 9d. af 

Commercial Gas Act, 15 & 16 | £ 8. £ 8. £ 8. 
Vict.,cap.155 . | 10 percent. | 450,000 0 ee ; 450,000 0 


Ratcliff Gas Act, 18 Vict., cap. 
12 | Ditto. 


co a a ee os | 400,000 0 
Commercial Gas Act, 88 & 89 | 


100,000 0 
Vict.,cap.200 . . . . «| Tpercent. | 125,845 10 | 154,154 10| 280,000 0 











| | 
| 675,845 10 154,154 10 830,000 0 








No. 2.—STATEMENT OF LOAN CAPITAL on June 80, 1884. 


| 
Acts of Parliament |Description) Rate per Ct. Total | Remain-| Total 
Authorizing the Loan of of Amount ing to be | Amt, Au- 





Capital. Loan. Interest. Borrow’d. Borrow’d. thorized. 
| | 
Ratcliff Gas Act,18Vict., | (Mortgage|) 5 per cent., .. | £20,000 | £20,000 
: . | | or bond. |} 


cap.12. . . « « 
sialG " & | ( Deben- |) 7 ‘ 
. jo we | saveetock! ; 43 Per cent.) £70,000 | 210,000* | 280,000 





* At interest not exceeding 5 per cent. £70,000 £230,000 £300,000 


oT al sha ital paid up (see No. 1). £675,845 10 0 
Total share cap Pp p fone 6 0 


i rowed (see No.2) . . 
Total loan capital borro (se £745,845 10 0 








No. 83—CAPITAL ACCOUNT. 








To Expenditure as on Dec. 81,1888 .... + £705,542 19 0 
Add for new works at Poplar . .. + + + + 1,068 15 7 
” new metersand stoves, . . . +s + 8,185 12 10 
——_——- £709,797 7 5 


oe a ee a a ee eee =o: 


£745,845 10 0 





By Consolidated stock Certified ove es eo ee 0 HPSS 
Y New stock . . . ! receipts asoOn + «+ «+ + « « « «+ 125,84510 0 
Debenture stock . | Dec. 81,1883. } . . . + + + + + 70,000 0 0 








No. 4.—REVENUE ACCOUNT. 





To Manufacture of gas— 
Coals, including dues, carriage, unloading, and 
- £61,057 11 





trimming (see account No.8)... . . 9 
Salaries of Engineers, Superintendents, and 
other Officersatworks. ...... . 1,615 00 
Wages (carbonmising) . . . « « o.c « « WOGlis 6 
Purification, including £1301 17s. 7d.for labour. 8,107 7 0 
Repairs and maintenance of plant and works 
materials and labour (less £268 5s.6d. received 
forold materials). . . . ... . . « 10,808139 
Distribution of gas— £90,450 6 0 


Salaries and wages of Officers (including Rental 
RNG 4S + * 6 «dae ee oe. « SE OR 
Repairs, maintenance, and renewals of mains, 
service-pipes, and fittings, including labour . 1,952 8 8 
Repairs and renewals of meters and stoves, . 1,276 611 
Public lamps— 300 0 
Lighting and repairing . . . . 1. 1. © «© «© « «© « 99421010 
Rent, sates, ama taxes 2... 1 0 st ee ck tlw lw wl MTS DO 
Management— 
0 
10 


Directors’ allowance .... +... . « £1,250 0 
eae ae 62 0 

Salaries of Secretary, Accountant, and Clerks . 925 2 0 
a ee 4 

4 

8 





Company’s Auditors .. . 
Collectors’ salaries and commission ° 1,421 14 


Stationery and printing . . ey Me 635 6 
ar eee ee eee ee 475 6 
1769 19 4 
eli inc Torte Again . . 887.17 0 
Law and parliamentary charges. . . . Mi te ee Bo ee 78 8 4 
ee. > = 6 6 4 St. f , a «be 8 883 14 8 
Official officers. . . . « « + g SF does . 71 9 4 


‘ £108,912 4 38 
Balance carried to profit and loss, net revenue account (No.5). . 41,900 7 0 


£150,812 11 8 





By Sale of gas— 
Common gas, per meter, at 2s. 8d. per _ £99,470 11 9 


a a ee 
Public lighting and under contracts, common 
gas. . « 9,347 19 9 
———_—_—— £108,818 11 6 


"(See statement No. 10.) 


Meterandstoverental . . . ++ +*# + 8 © © © # # # 4911 1 
Residual products— 
Gaba tans £2624 2s.6d.forlabour . . £21,808 14 2 
Breeze, less £325 4s. 8d. for labour . 851 5 11 
ea i ae ee ae ee a as 
Ammoniacalliquor . . - » 2 tse? s& B, eassi 15 8 
Rents . >. s 92 12 11 
£150,812 11 8 
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No. 5.—PROFIT AND LOSS (Ner Revenve Account). No. 6.—RESERVE FUND. 
Interest on debenture stock £1,575 0 0 Balance, Dec. 81, 1883 ._ . £97,025 1411 | Balance on June 80, 1884 . £89,899 12 0 | Balance on Dec. 81, 1883 . £39,287 2 4 
Balance available for divi- | Less amount available for 5 , Dividend received . ; 612 9 
— carried to balance- = =. a — ee ‘ * eee 
ee er er ere ende ec. an - 4 
‘ paid etek | El _____—-#90,800 12 0 
£55,828 5 7 
Balance mgr revenue ac- 190 7 0 
count(No.4).... 4 
Interest . £7114 ° No, 7.—INSURANCE FUND. 
Dividends on in- shaciaialiiiahaeeileigtiianaapeiaaiais aan . 
surance fund { 
| and 24 per ct. Balance on June 80, 1884 . £33,792 5 6 | Balance on Dec. 30, 1883 . £33,792 5 6 
| stock. . .1,89915 4 | 
——- _ 1347 6 8 
£99,075 19 38 | £99,075 19 8 £33,792 5 6 £83,792 5 6 
No. 8.—_STATEMENT OF COALS. | No. 9.—STATEMENT OF RESIDUAL PRODUCTS. 
; ; Made Used Sold 
Received |Carbonized In Store. A . A | In Store 
snes In Store. * . In Store ae *) during during during | - 
Seseghen et Cost, Dec. si, | curing, | dunne, | June 80, Dee. 81, | the Haif | the Half | the Halt | 74»< 8, 
1883. Year. | Year. 1884. . Year. Year. Year. | . 
Coke--chaldrons of 86 bushels*| 10,095 | 112,273 | 83,881 83,130 | 5,357 
| _ Tons. | ‘ons Sone. — a 1,000 | 11,275 on 11/818 | 497 
Common, ee? a on ae 13,888 92,377 | 82,616 23,149 7 2 5041 | 167 
Cg ew 2.999 8,821 8,178 2,872 Tar . + oS gallons .| 130,300 942,541 - 905, 67,800 
” , Ammon. lig.—butts of 108 gals.| 4,489 | 25,275 a 26,894 | 2/820 
| 15,617 | 96,198 85,794 26,021 * Under “ Weights and Measures Act, 1878.” 
No. 10.—STATEMENT OF GAS MADE, SOLD, Erc. 
7 Quantity Quantity Soup. . aa | a 
Description y Public Li Quantity use: ota’ : 
ade, ublic Lights and ivate Ideht Total it Quantity not Number of 
Pn Meter Register. | under Contracts or Meter). s Quantity Sold. on = ae ae. | accounted for. | Public Lights. 
' (estimated). 
Thousands. Thousands, Thousands, Thousands. Thousands, Thousands. | Thousands. 
Common . . . | x 265 746,631 | 799,896 9,578 809,474 | 61,229 4,945 
BALANCE-SHEET., 
To Capital— By Cashat Bankers ..... ++ + + « . - £28,413 12 0 
For balance, per account No.8. . +». «+ « « « . £36,048 2 7 Cash in hand for currentexpenditure. . . . . - 1,100 0 0 
Net Revenue— Amount invested—Consols toe eo eo « CR 8 Se 
For balance, per account No.5. . . « « « « « « « « 9750019 8 Reduced . ...-+ + + + 83,792 5 6 
Reserve Fund— 2percent. . . . + + + + 40,000 0 0 
For balance, per account No.6. . . . « « « « « « « 989,89912 0 e 113,079 7 10 
Insurance Fund— Stores in hand— 
For balance, per account No.7. . . . . + « « « « « 88,792 5 6 in cis 6 — « + *.6 6 & « £20,041 0 0 
Unclaimed dividends . .... . - « 147017 6 Cokeand breeze . . . «s+ s+ ee + 1,828 2 0 
nn «6.5 6 6 & #  « Oe ee Ammoniacalliquorandtar. . . + + « + 2,638 8 1 
Interest on debenture stock . . . 1. «© s+ + © © © © © 9 0 0 Sundries. . . . ca so ee 8,041 16 4 
Sundry tradesmen and others, for amount due for coals, stores, $2,549 1 5 
DE Ss + <a eae ee ee © eS 9,502 13 11 Accounts due to the Company— 
Gas-rental, quarter ending June 30, 1884. £40,865 7 0 
Arrears outstanding .... ++ + 926 7 
41,791 17 7 
For coke and other residual products ° £10,586 3 4 
Sundries. . » © + © ee © @ ° 106 1 
10,692 12 5 
£227,626 11 8 £227,626 11 8 





The Cuarrman: Ladies and gentlemen, the report will have told you 
that the Company for the half year ended June 30, 1884, has made a net 
profit of £41,900 7s.; and that your Directors recommend to you the pay- 
ment of dividends at the rates of 13} per cent. on the old stock, and 104 
iy cent. on the new stock, subject to income-tax. I do not think I shall 

able to-day to make a statement more satisfactory to you than this. 
Those of you whom we had the pleasure of meeting in this room this time 
last year will remember that on that occasion I announced that the 
Directors had come to the conclusion to reduce the price of gas from 
2s. 10d. to 2s. 8d. per 1000 cubic feet, and that the reduction would take 
place on Jan. 1, 1884. At the same time I ventured to express a hope that 
when we had the pleasure of meeting you on this occasion we should 
be enabled to recommend to you increased dividends. It is gratifyin 
to me, as I am sure it is to all of my colleagues, that we did not lea 
you to expect more than we have been able to perform. In con- 
sidering the accounts which are now before you, you will please to 
remember that the price charged for gas to the consumer during the 
whole of the half year has been 2s. 8d.; whereas in the corresponding 
period of last year it was 2s. 10d. per 1000 cubic feet; and I may tell 
you that the reduction was a concession to the consumers of no less than 
£ You must also bear in mind that for some time past gas com- 
—_— have been labouring under considerable disadvantages—I mean as 
ar as the weather which we have experienced is concerned. You know 
that we had a mild winter, no fogs, a bright spring, and also a hot, dry 
summer. These, no doubt, are great blessings; and we have all reason to 
be thankful for the good harvest which they have produced. But, at the 
same time, they are not conducive to the business of gas companies. 
They do not stimulate the demand for gas; and they do not aid us in 
getting rid of our residuals, especially coke. But our Company have had 
another disadvantage to contend with. You know that for some time past 
a railway—part of the scheme, or in connection with the scheme of the 
Inner Circle—has been in course of construction under the main thorough- 
fare in Whitechapel. This has necessitated the stopping up of the 
streets, and must have inflicted very great loss on tradesmen and shop- 
keepers. I should think in many cases their business must have been 
almost ruined. In addition to this, the Metropolitan Board of Works, or 
some other authority, has been acquiring, under the Artizans’ Dwellin 
or some such Act, vast areas of land behind this thoroughfare, whic 
was hitherto covered with buildings. This has displaced a very large 
pulation, and has still further interfered with the business of the shop- 
eepers. It is perfectly evident that while the neighbourhood has been in 
this state, the demand for gas must have been affected; and you will not 
be surprised to hear that such has been the case. Happily, however, this 
state of things is rapidly drawing to an end. The railway is on theeve of com- 
pletion—I understand it is to be opened on Monday next—and new buildings 
are springing up on the sites that have been cleared. We have every reason 
to suppose, therefore, that we shall find a material increase in the demand 
for gasinthat partofourareaofsupply Taking our district as a whole, how- 
ever, it is gratifying to find that there has been a steady increase in the con- 
sumption of gas. No doubt this has been materially aided by the use of 
gas-stoves for cooking and heating purposes; and it will interest you to 
know that the Company have provided and fixed in their district some- 
thing like 300 of these appliances. I think if you take all these things into 
consideration you will agree that the accounts now before you are very 


satisfactory. If you will turn to them you will find that we have sold 
86 million cubic feet of gas in excess of the quantity sold in the correspond- 

ing period of last year. You will also find that the sale of gas realized 
£108,818, against £110,482 in 1883 (showing a diminution of only £1664); 
whereas, as I mentioned before, the reduction in price represents a diminu- 
tion of £6800. Then the residuals produced £39,551, against £35,863, being 
an increase of £3688. Our total receipts were £150,812, against £148,649. 
Then as regards the expenditure, of course, the increase in the gas sold 
necessitated a large augmentation of the quantity of coals used. However, 
a considerable saving has been effected in their cost. I may mention that 
the quantity of coal carbonized in the past half year was 85,794 tons, 
against 79,441 tons; the average cost being 14s. 2d., against 14s. 9d. per 
ton. This, of course, is a very material saving on the large quantit 

of coal we have dealt with. I do not think I need trouble you with 
the other items contained in the accounts. It is sufficient to state that 
the expenditure was £108,912, against £106,413. And here I can 
assure you that P ead works have been kept in good repair, and in the 
highest state of efficiency. The result of the whole is that the accounts 
show a net profit of £41,900, against £42,236—a difference of only £336 in 
the half year. Such is our experience of the working of the first half year 
at the reduced prices. I think it is satisfactory as to the past, and 
encouraging as to the future. I have no doubt that when we meet you 
on the next occasion we shall have to lay before you accounts quite as 
good as, if not better than those now presented; for our experience has 
been that the second half of the year is always better than the first. 
I now move—“ That the report and the accounts be received and adopted, 
and entered on the minutes.” 

The Deputy-CHamman (Mr. J. D’A. Samuda) seconded the motion. 

Mr. Lonpon observed that he saw the quantity of gas unaccounted 
for was 61,229,000 cubic feet; whereas the quantity used at the works 
was only 9,578,000 cubic feet. He did not know whether the Chairman 
had any remarks to make as to the unaccounted-for gas, which he knew 
was a very formidable question some years ago. He saw by the news- 
papers that people had been detected in using a greater number of lights 
than they paid for; and it was possible that in the district of the Com- 
a there might be similar delinquents. 

The Cuarrman;: You are aware that unaccounted-for gas means many 
things—leakage, and “‘ stealage,” and things of that kind. All I can tell 
you is (and this is satisfactory) that the unaccounted-for gas this year is 
considerably less than on the former occasion. It was then 73, and now it 
is less than 7 per cent. 

The motion was then put and carried unanimously; and the dividends 
recommended in the report were declared. 

Mr. J. Pounp moved a vote of thanks to the Chairman and Directors, 
stating that the reduction in the price had been 6 per cent., the increase 
in the consumption 44 per.cent., and the diminution in the revenue only 
14 percent. He thought that with such results the shareholders ought to 
be perfectly satisfied. He had not quite followed the Chairman in his 
figures; but he found that there had been divided between the consumers 
and the shareholders £7911 ; and that while the consumers had had four- 
fifths of this amount, the shareholders had only had one-fifth. 

Mr. GovuLp seconded the motion, which was carried unanimously. 

The Cuarrman: We are very much obliged to you for this vote of confi- 
dence which you have passed to us; and it is highly satisfactory to find 
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that it was passed with the same unanimity as the resolutions which 
I had the pleasure of submitting. I need not tell you that it is gratify- 
ing to us to see that the Company is so well managed, and that it 
progresses so satisfactorily. And here let me say that the thanks of 
this meeting are largely due to the Engineers and other officers of the 
Company. You know that, however diligent a board of directors may be, 
they must of necessity depend in a very great measure on their officers. 
Of your Engineer it is unnecessary for me to speak, further than to say 
(and I do not think I could say more) that he has maintained his reputation ; 
of your Secretary, that he has evinced the same zeal and ability as heretofore 
in the discharge of his arduous duties. Of your Accountant and of all 
your officers I have the pleasure of speaking in terms of the highest praise. 
[I do not think that any Company is better served by its staff than you 
are; and I am sure you will cordially carry the resolution that I now 
move, that your thanks be given to the Engineer and other officers. 

Mr. CoLEMAN, in seconding the motion, referred with satisfaction to the 
further reduction in the amount of bad debts; expressing his belief that 
the collection had been the closest they had ever had. 

The resolution having been carried unanimously, 

The EnorneeR (Mr. H. E. Jones) replied on behalf of the engineering 
staff, stating that he was glad the proprietors had recognized that the 
altered circumstances of the reduced price of gas accompanied by higher 
dividends had called for the full exertions shown on former occasions ty 
the staff. He would not detain the shareholders, but would merely state 
that the officers had done their best, and would continue to do so. 

The Secretary having also acknowledged the vote, the proceedings 
closed, 





ALLIANCE AND DUBLIN CONSUMERS’ GAS COMPANY. 
The Half-Yearly General Meeting of this Company was held on-Tues- 
day last—Mr. E. Forrret, J.P., in the chair. 
The Secretary and ManaGErR (Mr. W. F. Cotton) having read the notice 
of meeting, the following report and accounts were presented :— 


The accounts show that the gross receipts for the half year ended the 80th of 
June last amount to £126,280 8s. 3d. The expenditure for the same period, after 
providing for preferential charges, was £93,646 1s. 3d.; leaving the sum of 
£32,584 7s. to be added to the balance of £3012 11s. 3d., brought from last account 
(less investments), making the total sum available £35,596 18s. 3d. 

The Directors recommend the payment of statutory dividends at the rate of 10 
and 7 per cent. per annum on the respective shares, free of income-tax, which 
course will absorb the sum of £32,084 8s., leaving a balance of £3512 10s. 8d. to be 
carried to next account. 

During the half year the Directors invested £8968 10s. 8d. in Government and 
other securities, for the purpose of augmenting the reserve and renewal funds. 
This sum was made up from interest accrued on investments and £7822 10s. 10d. 
from balance carried forward from previous half year. 

The tank for the large gasholder, in course of erection at the Company’s Station, 
Barrow Street, has been completed. The Directors are pressing the contractors to 
complete the holder as early as possible, so as to give an ample supply of gas to 
— districts wherein during the two past winters there was an insufficient 
supply. 

|The capital account of the Company shows that up to June 80 last there has been 
received £893,728, and expended £812,047, out of the total of £1,300,000 authorized 
by the Company’s Acts. During the past half year 62,291 tons of coal were used in 
the manufacture of gas, the production of which amounted to 623,560,000 cubic feet. 
The residuals were—coke, £6,233 chaldrons; breeze, 3892 chaldrons; tar, 570,242 
gallons; and ammoniacal liquor, 1,968,621 gallons.) 





Dr. Revenue Account for the Half Year ended June 30, 1884. Cr. 
Coals _t ¢ 6 0 « « £54,294 18 8 | Sale of gas— 
Purifying materials. . . 418 15 6 470,293,000 cub. ft. at from 
Salaries of Engineers and 8s. 9d. to 5s. per 1000 
Officers . . . . . ~ 1,608 6 0} cubic feet. . . . .£91,761 8 7 
Wages . . + + « « « 8,304 8 6| Publiclighting, and under 
Repairs and maintenance of | contracts. . . . . 616311 2 
works and plant . . . 6,418 2 2 aw 
—_—_——— | £97,924 14 9 
Ps £71,039 10 5 | Rentalofmeters. . . . 2,728 611 
Less old materials sold 135 1 6) <_——emennenaa 
| £100,653 1 8 


rey £70,904 8 11 | Residual products— 
Salaries of Surveyor, Chief | Coke, &c.,less labour and 











Inspectors, and Clerks 1,342 12 1 cartage. . . - « « 18,948 14 7 
Repair, &c., of mains and Meeemws «© 0 8 2 0 636 10 7 
service-pipes . . . . 8,258 410 Ter. «oe 0 0 os) SR i 
Repairing, &c., meters . 1,895 18 4 Ammoniacalliquor . . 8,70618 2 
Lighting and _ repairing Spentoxide. ... . 701 19 6 
publiclamps ... . SOB1811| Rents . . 1. 0 so « 185 16 2 
eae 624 7 0| Transferfees. ... . 6510 0 
Ratesandtaxes. . . . 2,314 2 5 | Dispatch money received . 1,131 12 6 
Directors’ allowances . . 1,000 0 0 
Salaries of Secretary, Ac- 
countant, Clerks,&c.. . 1,515 8 4 
Collectors’ commission. . 1,884 4 6 
Stationery and printing. . 178 14 10 
Establishment charges . 811 8 8 
Auditors es & 90 0 0} 
Law charges... . . 186 18 3 | 
Baddebts. ..... 487 210 
Abatements and allowances, 
&.. . o + « « tf 1,500 18 3 | 
Annuity account . gs a 500 0 0 
Amount carried to renewal 
es ss — 56 16 0 
Total expenditure . .£89,483 9 2 
Balance. . .. . . . 9674619 1 
£126,230 8 3 | Total receipts . .£126,230 8 8 


The Cuarrmay, in moving the adoption of the report, said he was happy 
to be able to state that the earnings of the half year showed an increase 
of £3500 on the corresponding period of last year. This increase might 
appear small. He, however, regarded it as large, considering that the half 
year through which they had just passed was also the most exceptional one 
they had had for several years as regarded light and heat; and, of course, 
the natural consequence of the prevalence of great light and heat was that 
the consumption of gas would be diminished. The increase, therefore, he 
considered was a very fair one for the half year. The shareholders were 
all aware that by their Act of Parliament it was necessary that the Com- 
pany should always keep up the pressure of gas, so as to leave it in the 
power of the consumer at all times to use as much or as little of it as he 
pleased. Some people might complain of their gas bills being heavy ; but 
the Company were not to blame for this, as it was the consumer's own 
fault who wasted the gas by heey | bad burners and in other ways. The 
Company only desired to be paid for the gas used. The shareholders were 
aware that the gasholder now in course of construction was fast approach- 
ing completion. This holder was the largest in Ireland ; and when it was 
finished the Company would be in a position to have storeage capacity 
equal to at least three-quarters of a day’s consumption. Gas-engines, he 
was glad to say, were coming very much into favour. He noticed that in 
the United Kingdom there were now 15,000 of them in operation ; and 
during the past half year the number in Dublin had inc by 14, some 
being of very large dimensions. In the current half year the Directors 
looked forward to an improvement in the residuals business—in the tar 





and ammoniacal liquor products. During the past half year they had 
added to the reserve fund, making it now £65,000. There were two other 
matters to which he desired to direct the attention of the shareholders. 
One was regarding the correspondence and observations made in the Cor- 
poration concerning the consumers’ meters. A cursory reading of this 
correspondence and of the speeches in the Council would seem to convey 
that the Company were acting dishonourably towards their customers. 
He could use no other word than dishonourably, for it was endeavoured to 
be shown that they were trying to supply gas by a false measure and a 
wrong test. Now, the gas companies of the United Kingdom were managed 
under special legislation. They must keep up a certain pressure of gas, 
they must have a particular burner, a special test for purity, and meters 
tested according to the regulations of the Board of Trade. Now, if in 
the ordinary way of trading, say a corn merchant sold by false measures, 
they all knew how he would be treated. There was no difference 
with regard to the measures of a gas company. These measures were 
defined by Act of Parliament; and if the company did not adhere to them 
they were liable to be called up. Some time since, in order to satisfy the 
members of the Corporation, the Company volunteered to have an inspec- 
tion of their meters by an officer of the Board of Trade; but the Corpora- 
tion took no action in the matter. In consequence of this the Company 
had now written them another letter, stating that if they did not act and 
call for an inspection by the Board of Trade, the Company would do so 
themselves ; so that they were not afraid to meet every possible inquiry to 
show that they were conducting their business with propriety and honesty. 
The other subject to which he wished to direct the shareholders’ attention 
was that of electric lighting. He always regarded electric lighting as a 
ay toy. They adopted it to a certain extent, because people wanted it ; 

ut he had no hesitation in saying that it did not pay them. It caused 
them no loss, but it brought no * They were going on with it this 
—_ again, and anyone who wished for electric light could have it; but 
ne must pay the Company a fair and reasonable charge. 

Mr. TaLuon seconded the motion, and it was at once carried. 

The CHarrman then moved the declaration of the dividends recom- 
mended in the report; and the motion was agreed to. 

Mr. WINsTANLEY mentioned that the Committee of the Corporation, at 
their meeting that day, had decided to refer the matters in dispute 
—— them and the Gas Company to the arbitration of a Board of Trade 
official. 

A vote of thanks having been unanimously accorded to the Chairman, 

Mr. Git moved that a similar compliment be paid to their efficient 
Secretary, their Engineer, and the other officials of the Company. No 
one would, he thought, dispute for a moment that they possessed one of 
the most active and painstaking secretaries of any gas company in the 
United Kingdom ; aa that the great prosperity which the Company had 
enjoyed for many years had been to a great extent due to his exertions, 
with the assistance of the other able officials. They all knew the condition 
the undertaking was in 11 or 12 years ago, when Mr. Cotton was appointed ; 
and any person who remembered the position of the Company then, when 
there was no dividend and compared it with its position now, when divi- 
dends were paid constantly, would be aware of what vast strides the Com- 
pany had made under Mr. Cotton. 

Mr. WinstTANLeEy, in seconding the proposition, said that, so far from 
expecting that the receipts would increase this year, he thought they 
would be less. He therefore attributed the fact of there being an increase 
to the good management of the undertaking by their Secretary, their 
Engineer, and the other officers. 

Mr. J. R. Wicuam, as one of the Directors, remarked that the motion 
before the meeting had the entire approbation of the Directors. They 
knew well the great value of the officers generally, and especially those of 
Mr. Cotton. 

The motion having been put and carried, 

Mr. Forrrett and Mr. Corton briefly returned thanks, and the pro- 
ceedings terminated. 


EAST LONDON WATER-WORKS COMPANY. 

The Half-Yearly General Assembly of the Proprietors of this Company 
was held last Thursday, at the Office, 16, St. Helen’s Place, Bishopsgate— 
O. E. Coorg, Esq., M.P., in the chair. 

The Secretary (Mr. I. A. Crookenden) having read the notice convening 
the meeting, the Directors’ report, as given in the Journat for the 23rd ult. 
(p. 550), was taken as read. 

The Cuarrman: I think the accounts which have been circulated among 
the proprietors will generally be regarded as satisfactory, showing that, 
notwithstanding the considerable reductions in our rates, in accordance 
with the new scale we have had to adopt, as required by the recent decision 
of the House of Lords, the revenue for the half year exhibits an increase of 
£6500 over the corresponding period of last year—a result on which we may 
certainly fairly congratulate ourselves. As regards the ee there 
isan increase of some £1860, which I think should be considered moderate, 
having regard to the extensions of our works. At all events, the Directors 
are continuing to direct their attention to our el in order to keep 
it down to the lowest possible point consistently with the due perfection 
of all our works. I may mention that the question of waste is still 
greatly occupying the attention of the Directors; and though a large 
addition has Soon made to our tenantry during the past half year, it is 
satisfactory to see that the supply of water given is considerably less 
than it was in the corresponding period of last year; showing that at 
last we have made some impression upon that point, which has been 
a matter of great anxiety to us. In August last I ventured to call 
public attention to this matter, and to the serious position of the sources 
of supply to the Metropolis, especially during drought, and pointed out 
the necessity for the strictest economy in the use of water. Though 
the notion of a competitive supply to London is a mere chimera and an 
absurdity, still the time may come when a ee supply to the 
present may be required. I am bound to acknowledge that with this half 
year we have arrived at our limit of supply from the Lea, and have been 
obliged to draw a large additional quantity from the Thames. The Thames 
itself cannot give an unlimited supply, although there is a considerable 
margin over that required by all the Water Companies. Still, according 
to the necessities of the case, and the largely increasing population of the 
Metropolis, this source may be drawn upon to rather a fine point. The 
third source of supply is from the springs in the chalk; and, from careful 
observation, it ool appear, as to the chalk springs within the London 
basin, that the level becomes annually depressed at the rate of something 
like 1 foot; and therefore this source of supply, as you will readily believe, 
is also not inexhaustible. I should have thought that it would have been 
consistent with the duties of the President of the Local Government Board 
to have drawn public attention to this matter during the summer, and 
issued some circular as to the absolute necessity of avoiding waste. 
Unfortunately this gentleman did not see the necessity for so doing; but 
it is really a matter of such vital importance to the Metropolis, that one is 
sorry this course was not adopted. As regards our parliamentary battles, 
the Home Secretary seems scarcely yet to have mastered the whole intri- 
cacies of the question of the water supply, or the great difficulties attendant 
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on the sending out of good wholesome water to 5 millions of people. It is 
true that he must feel he lost a very favourable opportunity of purchasing 
the Water Companies’ undertakings on terms while can never recur; and he 
seems now to be prepared to throw the egis of the Government over every 
measure, however unreasonable or obnoxious, which will tend to depress the 
value of our property. He gave his support, in the recent session, to every 
measure introduced which is hostile to our interests ; but we have felt it our 
bounden duty to protect your interests, and shall continue to do so. He 
had the mortification of feeling that he had sustained a severe defeat in 
supporting a most obnoxious measure, and we had the satisfaction of 
scoring a triumph against the combined forces of the Government and the 
Corporation of London. As regards the quality of our water, I may inform 
you that throughout the whole half year it has been most excellent. The 
reports, both of Dr. Frankland, and of Messrs. Crookes, Odling, and Tidy, 
have shown that the water of this Company has been invariably excellent. 
I may tell you that the last report of the Local Government Board showed 
that the mortality in the Metropolis was 16:1 per 1000—a rate which I 
venture to say cannot be surpassed by any large city in the whole world ; 
showing, at all events, that the quality of the water could not have affected 
injuriously the health of the people. But I can tell you a little more. The 
monthly analyses of the water, on which the Government rely, are made by 
Dr. Frankland ; the Birmingham water being reported upon by Dr. Hills, 
and that of Glasgow by Dr. Mills. Now, it would appear that the East 
London, the Birmingham, and the Glasgow water—the latter the much- 
vaunted Loch Katrine supply—are very nearly equal; ours being a trifle 
better than the Glasgow water. Our total solid organic matter amounts 
to about a quarter of a grain per gallon; and therefore I think you will 
admit that any complaints as to the quality of our water are perfectly 
futile and altogether unfounded. As regards the reassessments under the 
judgment in the Dobbs case, I am happy to inform you that the excite- 
ment on this subject is rapidly dying out, and we may consider that this 
is really almost a thing of the past. Much additional work has been 
thrown upon our staff, and I am bound to acknowledge the great value 
of the services of every member of it. I must especially allude to the 
services (which are beyond what we could have expected) of our Engineer 
and our admirable Secretary. I must congratulate you again, not only on 
the state of the accounts, not only that we are “within measurable 
distance” of an increase of dividend, but also on your being in such safe 
hands, with a staff such as we now possess. I shall be very happy to 
answer any questions which shareholders may desire to put. 

Mr. HENRIQUES, having alluded to the satisfactory character of the report, 
observed with respect to the quality of the water, that he did not think any 
of the proprietors could have expected that the Company would have been 
able to compete with and surpass the Loch Katrine water, as the Chairman 
had stated. He thought it would be very useful in future if such statistics 
were preserved among the admirable brochures which the Company had 
issued showing the great purity of the water. As the Chairman had said, 
the excitement among the public in connection with the Dobbs case was 
dying off; but he believed that the rooted design of the Government to 
keep down the value of the Water Companies’ stocks prevailed, and would 
prevail. In fact, the Government were very much in the position of the 
purchaser of a horse who was very anxious to get it, the owner not being 
very desirous of selling it. The part of the purchaser was to decry the 
qualities of the horse—to say it wentlame,andsoon. This being the case, 
he thought it would be very useful to lay before the public, as to the Com- 
pany’s “ horse,” evidence showing that their rates were not higher, con- 
sidering the quality of the water supplied, than in provincial towns. He 
was confident that the comparison with large provincial towns would be 
found unfavourable to them and favourable to the Company. As to Bills 
in Parliament, he feared they would be renewed over and over again; but 
they must only hope that the same result would happen to them as in the 
past year—that they would be defeated. The Company had adopted the 
decision in the Dobbs case. They had cordially and honestly accepted the 
inevitable ; but he thought the time had now come to resist any further 
encroachments on their rights. He believed all the shareholders would 
agree with him in approving of the course which the Directors had taken 
in the past half year. 

Mr. Iusey said they had heard a good deal of late about the bad con- 
dition of the source of supply above the intake in the Lea. He fancied he 
had seen a report to the effect that Sir Francis Bolton was about to make 
an inspection above the intake during the previous month, and he would 
be glad if the Chairman could inform the meeting of the probable nature 
of the report. As to the subject of waste, it was no doubt a matter of 
congratulation to find that with an increase in the number of their 
customers, the Company had pumped a smaller quantity of water; but he 
thought they could not shut their eyes to the fact that there were great 
complaints in the district about the means which the Company had taken 
to prevent waste—he referred to the complaint against stopcocks. He 
thought it would be well if they could find means to allay this irritation. 

Mr. JENNINGS thought that all the proprietors must have been very well 
pleased at the defeat of the Bill promoted in the late session by the 
Corporation of London; but there was one point on which he desired the 
Directors to inform them. There could be very little doubt that nothing 
would tend to prevent waste so much as paying for the water by measure, 
and the Companies could have no loss by such a system if they were paid a 
sufficient rate. He would like to know if the Directors thought that this 
system could be carried out in such a manner as to continue their present 
income. 

Mr. Gover said it appeared to him, from the accounts, that they were 
not merely “ within measurable distance” of an improved dividend, but 
that a larger dividend might now be paid. There was a rotundity about 
8 per cent. which there was not about 7} per cent. Possibly the Chair- 
man might, in replying, add a little on this subject to the satisfactory 
remarks which he had already addressed to them. 

The CuarrMay, in reply, stated that it was true that they had had con- 
siderable difficulty as to the stopcocks. They considered, however, that 
they were most useful, as checking waste ; and they regretted very much 
that the local authorities had not seconded their efforts in this direction. 
It was really for the advantage of the districts that they were governing, 
and he grieved that they had not looked at the matter in the same light as 
themselves. He feared that the matter could only be settled by legal 
proceedings. As regards the source of supply at Hertford, he was aware 
that there had been litigation on the subject, which extended over 16 days. 
The Judge took the greatest pains in the matter, visiting the spot himself, 
and the result was that he was perfectly satisfied that the river was not 
injured by the mode adopted by the town of Hertford in treating its 
sewage. The action of the Lea Conservancy, therefore, failed in pointing 
out that the Company’s source of supply was in any shape or way injured 
in this matter. To quote the precise words of the Judge, he said: “I find 
that the Corporation have treated the sewage, and are still treating it, 
thoroughly, according to the best practical process. I find that the accu- 
mulation of mud in the Lea below Ware is in no way caused by the Hert- 
ford sewage. I find that no real injury, pollution, or nuisance has been 
caused by the Corporation to the waters of the Lea.” He (the Chairman) 
thought the decision was satisfactory on this point. As regarded the question 





of supply by meter, no doubt it would be a desirable thing if they could 
supply all their tenantry by meter at such a rate as should preserve their 
present income, because they would in this way save waste; but the whole 

uestion was thoroughly thrashed out in the House of Commons, in the 
Eoousion on the Corporation Bill, and it was found that it was impossible 
to carry it out in accordance with that Bill. With respect to the dividend, 
one gentleman had shown that probably they might have paid an increased 
amount; but he (the Chairman) put it to them, as prudent men and men 
of business, whether it was advisable to do so. They had not yet arrived 
at the full reduction in the rates to their tenants, in accordance with the 
decision in the Dobbs case; and they would, no doubt, have a heavy bill 
to pay this half year for their parliamentary battles. Under these circum- 
stances, he thought it would be well to be patient, and wait for another six 
months, when they would be able to see what they could do. He ther 
moved the adoption of the report and accounts, and the payment, on the 
10th of January next, of a dividend at the rate of 74 per cent. per annum, 
less income-tax. ¢ . 

Mr. T. Masurrer seconded the motion, which was carried unanimously, 

Mr. Henriques, in proposing a vote of thanks to the Directors for their 
able management of the Company’s affairs in the past half year, stated, 
with regard to the question of meter supply, that he was “a bit of a sani- 
tarian.” He. maintained that the question was not one of income at all, 
but one of life and death. If the meter system were largely introduced 
into the Metropolis, disease would become very rife, and the death-rate 
would run up beyond their conception. A meter-rent meant abject 
economy, which meant disease to a large number of people. There wero 
some instances where the supply might be by meter; but in the case of a 
large Company like this it must be given by rating, and he trusted that the 
Board would persistently set their faces against the universal supply of 
water by meter. : 

Mr. JENNINGS, in seconding the motion, desired that the officers might be 
included in the vote. He said he had inquired fully into the question of 
the supply of water by meter, and quite agreed that a simple supply in 
that way would be most absurd. His question had been put merely to 
ascertain whether the Directors thought it possible to regulate such a 
system. 

The motion was carried unanimously. , 

The Cuaremay, in returning thanks, assured the meeting that the half 
year had been a period of great anxiety. As regarded the question of 
meter supply, Mr. Henriques had exactly hit the nail on the head. It was 
true that it would be desirable if they could supply every one by meter; 
but their first and bounden duty was to give an ample supply to the poorer 
part of the community. The measure introduced by the Cerporation 
would have been of great advantage to the wealthy bankers and merchants 
of the City of London; but it would have stinted the poor most seriously, 
As to the position of the Company, he thought that their prospects looked 
bright, notwithstanding that they were threatened by several measures 
hostile to their interests; and he could assure the proprietors that the 
utmost exertions of the Board would be directed to promoting the welfare 
of the Company. 

The proceedings then terminated. 


SHEFFIELD UNITED GAS COMPANY. 

The Fifty-ninth Ordinary General Meeting of this Company was held 
last Wednesday—Mr. F. T. Mapprn in the chair. ; 

The Law Cierx (Mr. W. Wake) having read the notice convening the 
meeting, the following report and accounts were presented :— 

Your Directors have again the pleasure of congratulating you on the satisfac- 
tory result of the Company’s operations, and of recommending the declaration of 
the full dividend sanctioned by the Company’s Acts. ; 

The profits for the half year ending June 30, 1884, including the interest received 
from the reserve fund investments, are more than sufficient for the payment of such 
dividend, which is as under :— 





On £185,000 class ““A” stock. . . « « « « « + £6,750 0 0 
On £209,058 10s. class ““B” stock . .. . . 6 «+ 10,45218 6 
On £229,070 class““C "stock. . . ». « « « » + 11,45310 0 

On 11,462 “E” shares of £8 10s. each (£4 paid up), 
being 4s.pershare,or . . ..« + +e «© «© « 2292 8 0 
£30,948 11 6 


The Company’s revenue, shown by the revenue account which accompanies this 
report, exceeds that of the corresponding period of 1883 by the sum of £27381 3s. 2d.; 
and the amount to carry forward to the credit of the half year now current will, 
after payment of the dividend, exceed by £1489 5s. 4d. the amount carried forward 
last half year. 

Many of you will doubtless have seen, in the public papers, letters and remarks 
with reference to a nuisance alleged to arise from the Company’s works at Grimes- 
thorpe. The matter has had the constant and most serious attention of your 
Board, who are satisfied that the works there are of the best possible description, 
and that no real cause of complaint exists. 

(The called-up capital of the Company amounted on June 30 last to £618,971, out 
of which £602,607 had been expended (£6552 in the six months reported upon); 
leaving a balance of £16,364. The quantity of coal and cannel carbonized was 
66,228 tons, which produced as residuals 40,764 tons of coke and breeze, 4570 tons of 
tar, and 2,235,814 gallons of ammoniacal liquor.] 


Dr. Revenue Account, for the Half Year ended June 30, 1884. Cr. 
Coals. . . . . « « «£80,595 8 6 | Sale of gas— 
Purifying materials. . . 1,803 2 8 Gas sold during the half 
Salaries of Engineer,&c. . 995 4 8 Te 5 lk + ts. eee F 2 
Wages . . - « « « o, F165 6 4 Supplied to publiclamps 4,680 6 2 
Repairs and maintenance —————— 
of works and plant . . 15,125 11 1 68,234 13 3 
Salaries of Surveyors, In- Rental of meters andstoves 8,916 2 4 
spectors,and Clerks . . 1,022 15 10 _—_—_—_—_— 
Repair, &c., of mains and £67,150 15 7 
service-pipes . . . . 1,22319 8] Residual products— 
Repairing, &c., meters . . 1,05311 38 Coke and breeze, less 
Depreciation of meters. . 699 18 9 labour and cartage . 11,648 8 8 
Rents, rates,and taxes. . 6,058 8 8 Tae. « « «+ « « ll 8 
Directors’ allowances . . 450 0 0 Sulphate ofammonia . 8,440 8 1 
Salaries of Manager, Secre- Waste limesol€d. .. 63 11 9 
tary, Accountant, &c.. . 1,84212 4] Rentsreceivable .. . 210 2 0 
Collectors’ salaries . . . 073 10 0 | Earnings of railway wag- 
Stationery and printing. . 23517 7 Ooms . « 2 © 2 @ $13 16 1 
Establishment charges. . 826 810] Profit of fitting depart- 
Auditor. . be we 40 00 ment. « «© © © « « 597 7 2 
Bankers’ charges. . . . 6218 8 
Lawcharges . ... + 100 0 0 
Wee Geets « 2 te tt 244 5 8 
Repairs of cottages . . . 46 7 2 
Totalexpenditure . . .£69,165 110 
Balance. . .. . . . 80,88819 2 
£100,049 1 0 Total receipts. .£100,049 1 0 





The Cuarrman: We may again congratulate ourselves upon the satis- 
factory position of the Company’s affairs. The pear during the half 
year, after providing for the payment of £1146 more for dividends than in 


the corresponding period of 1883, gives us a surplus of £1489; and this you 
must admit is all we can desire. Then, as you know, our reserve fund is 
full, and we have a considerable balance in hand besides, One cause of the 
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surplus I have mentioned is that we have received £800 more for gas 
than we did during the corresponding half year of 1883; and also £784 
more for coke, £515 more for tar, and £611 more for ammonia. We have, 
it is true, received less for several things, on account of the low prices 
obtained for certain of the residuals. The price in the market for some 
of these has been wonderfully reduced ; yet by the satisfactory working of 
the Company’s appliances, and the excellent condition of our works and 
machinery, we have been able to produce very gratifying results. One 
matter on which we may congratulate ourselves is the small loss we have 
suffered by leakage. In the corresponding half year of 1883 it was 8°3 per 
cent.; and this half year it has been reduced to 7:1 per cent.—a most 
important reduction and saving, considering the large amount of gas we 
make. The quantity of gas produced per ton of coal has also been large— 
equal to 9800 cubic feet. The price of sulphate of ammonia has been much 
reduced; but our working has shown that we have increased the produc- 
tion of this residual nearly 20 per cent. more than we did in the twelve 
months ending June 30, 1883. The price of sulphate during the past 
twelve months has been an anxiety to your Directors; but happily the 
increased production has allayed their anxiety, and the balance has been 
principally obtained by the efficient manner in which the works have been 
conducted. Some of you will remember that at the last meeting of the 
Town Council a remark was made by one of the members to the effect 
that the Corporation Gas Tester, Mr. J. Wilkinson, found that on two occa- 
sions the gas we supplied was below the standard; and he added that the 
gas had been very miserable of late. The statement was further made 
that ‘“ they had a cheap, because a nasty article.” Now we are in a position 
to deny this. We do not believe there is any truth in the statement; and 
we think Mr. Wilkinson made some mistake on both occasions. He took a 
test on June 10 at 2.30 p.m., and said the gas was only equal to 14°71 candles. 
Now we had several tests taken during that day by different officers, and 
at places we have for the purpose of testing. At 6.50 a.m. that morning 
our test was 16°05 candles, at 9°50 it was 16°25 candles, at 10°25 it was 
16°45 candles, at 10.50 it was 16°45 candles, and at 2.55 p.m. (only ten 
minutes after Mr. Wilkinson had made his test, and in the next room 
to the one in which he had made it) it was equal to 16°65 candles, 
and at 3.25 it was 16°70 candles. So we think our officers could 
not all have been wrong in the tests they made, nor have they any 
interest in making a false return. Our Engineer was about, and could 
have seen at once if there had been anything like a difference of nearly 
2 candles in our own testing. On Aug. 25 Mr. Wilkinson took a test at 
5.20 p.m., and stated that the gas was equal to 14°85 candles. Our test, 
however, at 7.30 a.m. the same morning was equal to 16°35 candles; and 
at 9 a.m. it was equal to 15°75 candles, at 4.30 p.m. to 16°20 candles, and at 
5.50 p.m. (that is, half an hour after Mr. Wilkinson took his test, and in 
the next room to that in which he took it) we found it equal to 16°15 candles. 
Consequently, we do not admit that the gas was below the standard, or 
that we ever supply a “nasty” article. We believe that the Sheffield gas 
is as good as we are called upon tosupply; and that it is as good as the gas 
supplied to any town except where they have an unlimited quantity of 
cannel coal. Another subject you will have before your minds, and to 
which I referred at our last meeting, is the excitement which prevailed at 
Brightside respecting an alleged nuisance from our chemical works there. 
We have, I believe, used every effort that we could to mitigate and allay 
any irritation that may have been felt there. We believed our works 
were perfect, and as good as money could possibly make them—that they 
caused as little nuisance, in fact, as any works in the United Kingdom. 
Not resting satisfied with this opinion, or the statements of your 
officers, the Directors sought further opinion, and asked Dr. Voelcker 
to report on the works. He had never seen them before; but he 
is, I believe, the highest authority on such matters we could find 
in the kingdom—most eminent in every respect, and highly spoken 
of by all scientific men as an authority on alkali. In July this year 
he reported on the works, and said: “No possible nuisance can arise 
from the method by which the gas liquor is brought into the tanks.” He 
further says: “The apparatus for the distillation of the liquor is as 
perfect as it can be made.” In another part of his report he says: “If 
none of the sulphuretted hydrogen were destroyed in the condensers, the 
quantity of sulphurous acid produced would still be quite insignificant in 
comparison with that produced by the consumption of coal in a single 
steel works in the immediate neighbourhood.” He further states, as a 
proof of this, that no sulphurous acid or sulphuretted hydrogen was given 
off. He refers, as a guarantee for this, to the appearance of the trees on 
the north-western side of the boundary wall of the Brightside works, and 
also to those in the churchyard opposite. One other remark he makes, 
and that is as to the large heaps of burning refuse from which sulphurous 
acid is given off in the immediate neighbourhood of our works, evidence 
of which is the blue smoke of the burning sulphur to be seen at any time. 
Dr. Voelcker speaks in every way favourably of the works that we have 
erected; and he offers one suggestion, and that is that the mode of 
destroying the sulphuretted hydrogen should be changed. But how? 
In what respect? Why, changed to the plan we adopted up to June, 
1883. Up to that time our Engineer had adopted a certain principle to 
effect this. He had been successful, we believe; but the Sub-Inspector of 
the district insisted upon the principle being changed. To avoid getting 
into difficulties with the Inspector (although we were satisfied that it was 
not a wise or a prudent thing to do) we adopted his advice and instruc- 
tions, and followed them. The result was we had an explosion. Our 
condensers were broken, and the pipes damaged by it. On one occasion 
you know it was said that a man was injured by the sulphurous fumes 
which passed from these pipes immediately afterwards. Dr. Voelcker 
advised us to give up the principle, and adopt the one we had previously 
in use. We were very glad to follow his advice, and we thought we 
should have no difficulty in doing so, because there was a new Inspector 
for the district. The new Chief Inspector for the Liverpool district, and 
the Sub-Inspector for the Sendetient district have both visited the works 
since the change was effected. The latter has been three times since he 
came with the Chief Inspector; and both of them are in all respects 
satisfied with what they found. We believe, indeed, that our working will 
now be quite as satisfactory as it was up to June, 1883. But we are not 
so sure that this alone has effected the change, or at all events caused 
the excitement to subside. The officers of the Corporation of Sheftield 
were at some trouble to find if there was any cause of complaint about 
our works at Brightside; and, in the end, whether it was through the 
ressure of public opinion or not, they asked the Local Government 
oard to send down and make an inquiry respecting it. If they would be 
equally ready in looking after some of the other nuisances in our town, 
and more particularly in the neighbourhood of those works, I am sure 
Sheffield would greatly benefit by it. I will not detain you longer, but 
ae. move that the Directors’ report be approved and entered on the 
inutes, 
The motion was carried unanimously. 
The Cuarrman then moved that the following dividends be declared 
for the half year ending June 30, 1884—viz., 5 per cent. on classes “ A,” 
B,” and “C” stocks, and 4s. per cent. on the “E” shares; and the 
motion was at once agreed to. 





HARROW DISTRICT GAS COMPANY. 
The Half-Yearly General Meeting of this Company was held at the 
Guildhall Tavern, Gresham Street, on Tuesday last—Mr. J. GLaIsHER, 
F.R.S., in the chair. 


The Enoineer and Secretary (Mr. J. L. Chapman, Assoc. M. Inst. C.E.) 
read the notice convening the meeting, and the report of the Directors was 
taken as read. Itstated that the gas and meter rentals continued steadily 
to increase, and the residual returns showed considerable improvement, 
with the exception of sulphate of ammonia. The balance of the profit and 
loss account was £1575 3s. 1d., out of which the Directors recommended the 
declaration of a dividend at the rate of 7 per cent. per annum (less income- 
tax), which would leave £436 1s, 2d. to be carried forward. 


The CuarrMan, in moving the adoption of the report, observed that there 
had been a uniformity at their meetings. They had generally indicated 
progress, if slight; and the same feature was noticeable on the present 
occasion. The dividend the shareholders would declare later on had been 
earned, and something more, though there was not so much as to permit 
the Directors to carry out what was their great desire—to continue the 
reduction in the price of gas. This was impressed forcibly on his mind, 
and the more so from his recent visit to America. Everywhere in 
America he saw the electric light in use. He had visited their sources, he 
had seen their detail, and they indicated progress. Comparing this year 
with last and the previous year, this area had increased with the same 

ower. Progress in electric lighting was therefore taking place. At the 

Zlectrical Exhibition in Philadelphia there was a current of three or four 
miles and 700 are lights. They would not give him a revenue account—he 
wished they had done so ; but this account, considering that the price of gas 
was from 2 to 3 dols. per 1000 cubic feet, and that gas was still holding its 
own, must have been avery high one. Though, however, they said that it 
 paracy / would not give him the percentage. They all knew the peoplein the 
nited States liked a good percentage. They did not care to work at the 
percentage which people did in England. They said, however, that they 
were satisfied ; but their mode of expressing their satisfaction did not carry 
conviction to his mind. They had difficulties to contend against, and a 
new Company was now being formed in New York to supply gas at about 
2 dols. (or 9s.) per 1000 cubic feet. As he had said, gas still held its own in 
America; but it was a matter of astonishment to him that it did. He said 
to one gentleman : ‘“ Do you mean to say that you are using a burner which 
we excluded out of our lamps 20 years ago? Half the gas now entering 
that lantern is unconsumed and wasted.” Thereply was: “ We know that 
is so; but there are certain influences at work. We cannot change it; we 
know it is bad, and we are ashamed of it. I saw you Englishmen looking 
at the light.” And yet under these circumstances gas was holding its 
own! It had occurred to his mind that the mode in his country of dealing 
with the electric light would be for the suppliers of gas to reduce their price 
so as to make it a difficult—and, let them hope, an impossible task for the 
electric light to beat them. Let them unite so toimprove their gas making 
in all its branches that they might bring its price down to something 
which could not be beaten. He had looked at various other means of gas 
making. He had met with various persons in America, particularly one 
gentleman, Mr. Crutchett, who said that he could, by raising water to 3000°, 
convert it into gas aseffective as coal gas! This, however, was theoretical. 
He (the Chairman) asked to be taken to the place to see it done; but he 
had not been. Looking at the position of the Company altogether, seeing 
that they were progressing and holding out a prospect that at no distant 
date they would be able to reduce their price still further, he had very little 
fear of the electric light at Harrow. How many centres would they require 
there? He held that the electric light should take the same limit as the 
Gas Company. It was quite asimportant that the roads out of town should 
be lighted as those in town, if all interests were required to be looked after. 
There was nothing that he had seen which depressed him. He was told 
that houses were being built, and new services laid on—he forgot the 
number. Everything in connection with their position looked as bright as 
ever—in fact, their position was brighter each time they met. Their pro- 
gress was not so great as he could wish; but they would all say that he was 
asanguine man. Slow and sure, however, would win the race ultimately, 
and he had no doubt that this would eventually be the case with them. 

The Deputy-CHarrMan (Mr. John Chapman) in seconding the motion, 
acquiesced in the Chairman’s remarks as to the encouraging position and 
prospects of the Company. He knew as a fact that they were increasing 
in the number of the supplies ; and bearing in mind the houses which were 
being built around the North-Western and Metropolitan Stations at 
Harrow, they had every reason to anticipate an increased consumption of 
gas in the coming winter. All who took the gas kept toit. He was con- 
vinced that the electric light would never take the place of gas at Harrow ; 
and where the electric light was employed in other parts of the country 
those connected with it were wonderfully good customers to gas. He was 
sure the shareholders participated with him in his pleasure and satisfaction 
at the return of the Chairman, whose wishes he hoped would be realized 
both as to the price of the gas and the dividend to the shareholders. 

The motion was carried unanimously, and the dividend recommended 
was subsequently declared. 

Mr. CuaRies Horsey, C.E., next proposed a vote of thanks to the officers 
of the Company, coupled with the name of Mr. James Chapman. He 
observed that it was very satisfactory to hear from the Chairman that 
although the electric light was progressing, it was not progressing in a way 
that would interfere with the undertakings of gas companies. He thought 
they had much to thank their officers for in keeping the Company so much 
to the front. Harrow was a very slow place, and he regarded 7 per cent. 
as a good dividend, if they could only hold it. It was to be borne in mind 
that no one could buy the shares to pay him 7 per cent. 

The CuarrMan seconded the motion, which was carried unanimously. 

The ENGINEER and Secretary replied, and expressed his belief that 
Harrow was now beginning to pay for the exertions which had been made 
by the Company. He believed they would go on increasing the dividend ; 
and but for sundry little adverse circumstances they could have had an 
increase on the present occasion. 

A vote of thanks was next proposed to the Chairman and Directors, 

Mr. C. Ganpon, in seconding the motion, said he could fully endorse 
the remark made by the Chairman in connection with his experience in 
America of the electric light—that one and perhaps the chief means of 
competing with it in a friendly manner was to supply gas as cheaply as 
the soul, and make it as good as possible. He, however, thought that for 
a place like Harrow the present price charged by the Company might be 
considered very moderate. He did not know whether any electric lighting 
was being done at Harrow; but his experience was that wherever the 
electric light was adopted, considerably more gas was used. He could 
quote numerous instances where this had happened under his own eyes. 

Mr. J. RANDALL supported the motion, and said he put the competition 
of oils before that of the electric light. 

The resolution was carried unanimously. 

The Cuarrman acknowledged the vote ; and afterwards moved a vote of 
thanks to the Auditors, which was seconded and carried unanimously. 

Mr. Ranpaty having replied, 
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Mr. Krispy observed that within a quarter of a mile on each side of his 
house, in the main road, he knew of 30 consumers of oil. 

The Cuarrman stated that the Directors were quite alive to this matter. 
He had just come from the country of petroleum, where it was very much 
used. Before he went there he had noticed more particularly in the case of 
another Company (the Barnet), that petroleum was a far worse rival than 
the electric light. The matter had been gone into, and the shareholders 
might Saul upon it that the Directors had not lost sight of it. 

The proceedings then terminated. 





THE GAS QUESTION IN LIVERPOOL. 
PrRoPosED PURCHASE OF THE GaAs-WORKS BY THE CORPORATION. 

Last Thursday, Dr. Cross and a deputation of ratepayers of Liverpool 
waited upon the Mayor (Mr. T. Holder) at the Town Hall for the purpose 
of presenting him with a memorial, very numerously and influentially 
signed, in favour of the purchase of the Liverpool United Gas Company’s 
works by the Corporation. 

Dr. Cross, addressing his Worship, said it was with some diffidence that 
he approached the gas question once more, knowing, as they all did, how 
earnest had been his efforts to get the matter amicably settled in the 
interests of the ratepayers. He was met at the outset by two difficulties 
—one was that the placards which usually ornamented the walls of 
Liverpool at this time of the year were full of promises to husband the 
resources of the Corporation, and do all that was possible to lessen the 
burdens of the ratepayers ; the second was the indifference of the people 
of Liverpool to earnestly and faithfully second any efforts of his. The 
action of the Council on the matter had been to him at times somewhat 
incomprehensible. There had not been on their part that determination 
to assist in the solution of this great question which really meant a con- 
siderable difference in their annual rates and also a very great diminution 
of the burdens the ratepayers had to bear. This was a subject which had 
received a solution in other towns besides Manchester, and the solution had 
been of very great advantage to the community. He knew of no city or any 
other place where the gas-works had been taken over by the governing autho- 
rities where it had not been of great advantage to the community, There- 
fore, when they saw these advantageous results in other towns, he thought 
it only fair, if it could be shown honestly, faithfully, and truly in the 
Council Chamber that the gas-works could be purchased with advantage 
to the community, that means should be taken by the Council to acquire 
them. It was a subject the Town Council might approach with very great 
confidence. He felt this confidence, and his Worship would not believe 
that he would recommend to his consideration, nor to the consideration of 
any person in Liverpool, a scheme that would involve the ratepayers in 
any addition to their burdens. He felt convinced, from the facts and 
figures that he had studied so many years, that they would have a less 
rateable imposition of 6d. in the pound. This, he thought, was a very 
worthy thing for the Council to consider, and for the ratepayers to bear in 
mind at the forthcoming election and at all future elections. The petition 
which he had the honour to present on the part of the ratepayers that 
day contained 42,600 names, comprising those of clergymen, barristers, 
solicitors, merchants, and all classes of society with scarcely an exception. 
If he had had more leisure time, and had devoted a little more money to 
its prosecution, he had no doubt in his own mind that all Liverpool would 
have voted and signed their names in favour of the gas-works being 
purchased. He then referred to the outcry there was a short time since 
about the charges made by the Gas Company, and concluded by reading 
the petition, which was as follows :— 

That your petitioners have authority for believing that when the Liverpool Gas 
Act of May 28, 1818, was in course of promotion the townspeople did not agree to 
its principle of conferring all the accruing profits upon a few shareholders, but 
were in favour of its benefit being secured (as in Manchester) to all the ratepayers, 
That your petitioners have abundant evidence for the assertion that the manage- 
ment of the Liverpool United Gaslight Company is inimical to the best interests of 
the community, proofs of which are afforded by two out of many examples. First, 
no contracts to purchase coal by public tender have ever been sealed, causing a loss 
to consumers of £50,000 per annum; and, secondly, no contracts to sell residuals 
from gas manufacture have ever been invited, producing a further loss of £20,000 
perannum. That your petitioners believe the purchase of all the rights and privi- 
leges of the said Gas Company would alike promote the welfare of the Council and 
materially lessen the burdens of the citizens. Your petitioners therefore pray that 
the Council take into consideration the desirability of purchasing the undertaking 
of the said Gas Company. 

Mr. M. S. BerGerR said they had good reason to believe that it was only 
by the apathy of the Town Council in 1818 that the Gas Company obtained 
their Act, and that the a were entirely o co to placing a great 
monopoly in the hands of a few shareholders. e people of Manchester, 
who obtained their Act about the same time, wisely placed the control of 
the gas supply in the hands of the Corporation, with the most satisfactory 
result. That the people of Liverpool were now no more in favour of the 
retention of this great monopoly than they were of its creation 66 years 
ago was shown by the numerous signatures appended to the petition. 
During this long period of undisturbed monopoly the Gas Company’s 
shareholders must have ‘received an amount of percentage which was 
almost incalculable, and certainly more than they were entitled to. The 
deputation and those they represented felt that the time had come when, 
if the Corporation could not purchase the works eee they should 
obtain some portion of the profits for the benefit of the ratepayers; and 
he trusted that the petition now before his Worship would be the means 
of inducing the Corporation to do something towards alleviating the hard- 
ships endured by the gas consumers. 

Mr. C. K. Kine reminded his Worship that ten years ago one of his pre- 
decessors had the same question brought before him and the Council ; but 
the matter was put off. A large number of the ratepayers were, however, 
determined now that something should be done, and the matter decided 
either one way or the other. They were at present losing £100,000 a year, 
which might be used towards reducing the rates. This fact was patent to 
everybody; and in view of this and the other matters which had been 
mentioned, he trusted his Worship would either urge the matter before 
the Council or convoke a town’s meeting. If nothing could be done by 
ordinary means and by the City Council, then extraordinary means must 
be used, and the matter brought, not only before the people of Liverpool, 
but before the people of England. 

Mr. Nicxisson remarked that, although a strong Conservative, he was a 
thorough Free-trader in every sense, and believed that what was an abso- 
lute necessity should be provided at the lowest possible price. Holding 
this opinion, and considering gas to be an absolute necessity, he certainly 
thought the Corporation should endeavour to procure, for the inhabitants 
of a great city like Liverpool, gas at as cheap a rate as possible. He there- 
fore strongly sympathized with the object of the memorial. 

Mr. Rosrnson, in referring to the labours of Dr. Cross in this movement, 
said it was strange that, while at one Council meeting in 1874 he received 
a vote of thanks for saving the city £2000 a year on the gas-lamps, at the 
next meeting the Council, by 27 votes to 9, refused to grant him a Com- 
mittee of Inquiry into the gas question generally. It seemed to him that 
this showed there must have been many shareholders in the Council at 
that time. ‘The Manchester Corporation were able to spend £50,000 a 








year, received from the profits on the gas consumption, in improving that 
city ; and he, as a business man, could not see why Liverpool should not 
be placed on the same footing as their neighbours, and have a similar 
advantage. He had occupied the same house for the last 20 years, and in 
1874, when the price of gas was 4s. 38d. per 1000 cubic feet, his bills were 
no larger than they were now with gas at only 2s. 9d. per 1000 cubic feet 
although the number of lights was still the same. This fact surely showed 
that there was some laxity, or something wrong. With many such circum- 
stances as this occurring, surely there was a strong necessity that the 
interests of the ratepayers should be protected. 

Mr. Fow.ER mentioned that, so far as the importation of coal for use in 
the manufacture of gas was concerned, Liverpool was more favourably 
situated than Manchester. He, therefore, thought that the ratepayers 
would be in a better position than that city, in the event of the Corpora- 
tion acquiring the gas-works, and would be able to obtain a good profit. 
He admitted that the shares of the Gas Company were now at such a figure 
that there would be some difficulty in arranging the terms of the pur. 
chase; but if the Corporation would treat the matter in a financial spirit, 
he believed the purchase could be made a benefit to the ratepayers. 

The Mayor, in reply, said he quite agreed with all the remarks that had 
been made with regard to the services of Dr. Cross. It was not for him 
(the Mayor) at that juncture to express any opinion with regard to the 
question before him; but he would have great pleasure in presenting the 
memorial—which seemed to be an important one, and very extensively 
signed—to the Council at an early meeting, and he was sure they would 
give it due and respectful consideration. 

A vote of thanks was then passed to the Mayor, and the deputation 
withdrew. 


LEICESTER CORPORATION GAS AND WATER SUPPLY. 

At the Meeting of the Leicester Corporation last Tuesday—the Mayor 
(Alderman Anderson) in the chair—the reports of the Gas and Water 
Committees for the half year ending June 30 last were presented. 

The Gas Committee reported that the accounts of the undertaking for 
the half year ending June 30 showed that the net profit, after paying 
interest on the mortgage debt and dividends on the debenture stock issued 
as the consideration for the purchase of the concern, and upon the new 
stock and debentures issued, and after writing off £850 as depreciation of 
chemical plant, was £14,592 2s. 2d. Out of this sum there had been paid 
£1002, being the half year’s amount of sinking fund on the original capital 
debt of £476,651 12s. 6d., and £340 for sinking fund on the new capital of 
£126,600; leaving a balance of £13,250 2s. 2d. to be applied at the end of 
the official year (March 25 next), as the Council might, under the Acts of 
1879 and 1884, direct. The accounts included the result of the working of 
the residual products manufacture and the gas-fittings business. The net 
amount realized by the former (products manufacture) out of the tar made 
at both works and ammoniacal liquor produced at the Belgrave Gate works 
was only £5485 2s. 1d.; but from this a reduction of £850 had been made 
on the amount of the valuation of the plant taken over two years ago. 
The total amount of this valuation has now been extinguished from revenue. 
With regard to the gas-fittings, &c., business, the half year’s working shows 
a net profit of £39 17s. 7d. 

Alderman Bennett, in moving the adoption of the foregoing report, 
said that although the balance of profit shown was not equal to the 
corresponding half of last year, he thought, considering the numerous 
adverse circumstances with which the Committee had had to contend, it 
had been the most successful in the whole history of the Gas Department. 
The tar and liquor products had yielded them less by £3200; the addi- 
tional cost of coal at 2d. per ton had been £300; the reduced value of spent 
oxide had been £500; the cost of repairs and maintenance, and sundry 
alterations made in connection with the extensions at Aylestone Road, had 
been £900; the reduction in the price of gas in the villages they supplied 
had been £110; and an unfortunate bad debt with the new Racecourse 
Company amounted to £250. These items, amounting to £5260, had all 
gone in diminution of their profits ; and yet, in spite of them, they were 
able to hand over to the Finance Committee the handsome sum of £13,250 
as one half-year’s gains. He did not wish to speak boastingly, but he 
thought the Council would agree with him that this result afforded room 
for honest congratulation. Notwithstanding the great depreciation in 
the value of sulphate of ammonia and tar products, the amount realized 
per ton of coal carbonized had been no less than 4s.2d. The total quan- 
tity of gas consumed in the year ending June 30 was 675 million cubic feet, 
as against 630 millions for the previous year. This had been greatly aided 
by the large increase in the number of gas-stoves. When their present 
Manager (Mr. A. Colson) came into their service the number was 661; now 
they had 2075, and the consumption of gas in them during the months of 
June, July, and August amounted to 12 per cent. of the whole quantity 
consumed, The pamphlet which was compiled by their Manager, recom- 
mending their use, had had a circulation of 150,000 copies. The average 
illuminating power of the gas had been 17:13 sperm candles. The progress 
of their extensions at the Aylestone Road works was very satisfactory, and 
they expected to be ready for gas making there by the Ist of November. 
Of course in a large trading concern like this constant supervision on the 
part of the Committee was desirable; but the Council and the public 
might rest assured that nothing would be wanting on their part to secure 
the greatest efficiency and the advantage of the ratepayers generally. 

Mr. Woop seconded the motion, and observed that it was indeed a matter 
of great congratulation that the Committee had such a sum as £13,250 to 
report, which was double the amount generally handed over at this season 
of the year. It was only fair that the Council should know that during the 
current half year a material reduction would be made in the price of gas, 
which would amount in the aggregate to something like £3500; so that in 
all probability before another report was presented from the Gas Com- 
mittee, those who had charge of the great spending departments of the 
Corporation would be counting on too much from this source. In reference 
to the use of gas-stoves, the object of the Committee was to increase the 
consumption of gas in the town; and they would be pleased if the stoves 
were used by every householder. They thought also that there was room 
for great extension of the consumption of gas by gas-fires, which were 
largely coming into use. They hoped there was a great future for the Gas 
Department from this source. 

Mr. GuRDEN said there was a unanimous expression of opinion on the 
art of the Committee that the new works were progressing most satis- 
actorily, and they appeared to be carried out in an admirably solid 

manner. f‘ 

Mr. MILLIcAN was sorry the report was silent on the subject of improving 
the lighting of the town. 

Alderman Bennett: That does not affect us, but the Lighting Com- 
mittee. 

Alderman WHEELER: This question has not been overlooked by the 
Lighting Committee, and they have now in contemplation an improve- 
ment in the lighting of a very important part of the town. , 

Alderman Bennett : I can only say that if the Lighting Committee will 
give us orders for more gas, we will endeavour to supply it. 

The motion was adopted. 
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Alderman Barroot then moved the adoption of the report of the Water 
Committee, which stated that the net profit on the half year’s working of 
the undertaking (after paying interest on the mortgage debt and dividends 
on the debenture stock) was £2593 17s. 1d., out of which had been paid 
£767, being the half year’s amount of sinking fund on the original capital 
debt of £452,434, and £100 sinking fund on the new capital of £45,750; 
leaving a net balance of £1726 17s. 1d., which would have to be paid to 
the district fund at the close of the current financial year (March 25 
next). He-said the accounts now submitted were the first which had 
been presented since the alteration that was made in the rates on the Ist of 
January last; and it was rather significant that the anticipation the Com- 
mittee then formed as to the result of the alteration had been verified to 
within a few pounds. They thought the difference in the revenue would 
be about £2000, and the report showed a difference of £1011, or at the rate 
of a reduction of £2022 in the year. A point on which the Council might 
congratulate themselves was that the occupants of small tenements had 
mainly reaped the benefits of this alteration. At the present period of the 
year, when the water was ag lower than at any other time, it was 
thought by many that the quality became deteriorated in the reservoirs ; 
and as it had been their practice for the past few years to have from Dr. 
C. Meymott Tidy a report on the quality of the water, the Committee 
thought they might as well obtain an opinion on that at Thornton, which, 
owing to the decrease of depth there, was possibly in the worst condition 
they had had it. Therefore a sample from the Thornton reservoir had 
been sent to the Public Analyst, whose report would, he (Alderman Bar- 
foot) thought, thoroughly satisfy the Chairman of the Sanitary Committee 
and the gentlemen who worked with him that the quality of the water was 
everything that could be wished for. In the general balance-sheet there 
was an item which no doubt required explanation before the Council were 
asked to pass it. They would recollect that they had placed from revenue 
a sum amounting to £5000 as a reserve fund. This was all accumulated 
from revenue to meet extraordinary expenses. Latterly they had been 
testing the water in the neighbourhood of Snarestone, in the western dis- 
trict of the county, to see if they could get a supply from this quarter, if 
necessary. Some £1722 had been thus expended up to the present; and 
the Committee recommended that, instead of charging this to capital 
account, it should be taken from the reserve fund account. There had 
been drawn for the purpose £2000, of which they had a balance of 
£277 18s. 10d.; and he asked the Council to sanction this with the other 
matters in the report. 

Mr. GREEN seconded the motion. 

Mr. Woop deprecated the taking of £2000 from the reserve fund for the 
—— of water-supply experiments. He thought the expense should 

ave been charged to revenue. The profits of last year and during the 
current half would, he said, have borne the cost of the investigation. 

Alderman WINTERTON agreed with the remarks of the previous speaker. 
He said he looked upon the reserve fund as intended by the Council to 
meet some disaster or loss, and they could not regard the experiments 
— as or might not result in success, as a reasonable absorption of 

e fund. 

Mr. Miuuican said that although he did not take Alderman Winterton’s 
view of the case, he thought the Water Committee had privileges that no 
other Committee possessed, in spending £1700 without coming to the 
Council for their consent to do so. Before they came to deal with the 
question of the formation of a new reservoir he thought it was for them 
to consider which was the more desirable object—to put the town to an 
enormous expense, or cut off the supply of water from the Midland 
Railway Company and the manufacturers of the town, and devote it to 
domestic purposes. 

Mr. Hart was sorry the Water Committee had trenched upon the 
reserve fund, as, in his opinion, it was a dangerous precedent. He con- 
sidered reserve funds to be for the purpose of meeting disaster; and it was 
desirable that they should, if sentiite, be untouched. If they were really 
to supply a great quantity of water to certain companies, it was only right 
that if they were not remunerative they should be made so. 

Mr. Coteman said he was one to advocate that the Midland Railway 
Company should pay a ay price for water. If the Corporation were 
to retain the water which the Railway Company consumed, it would serve 
@ population of about 20,000 persons. 

Alderman Barroor, replying to the discussion, said it had been argued 
that the cost of the investigations at Snarestone should be defrayed out of 
revenue ; and he contended that this was practically done, because the 
reserve fund was taken from revenue. There did not appear to be any 
necessity for the reserve fund to be anything like the amount to which it 
had attained, for he did not fear any very serious emergency ; and even if 
one arose, and they wanted money, they could probably borrow it at 34 per 
cent. With regard to the Midland Railway, all he would say was that the 
were good customers. The Committee had | been authorized by the Council, 
time after time, to spend the money in the reserve fund; and if the gentle- 
man who asked a question on this subject was not present when the 
authority was given, he (Alderman Barfoot) could not help it. He held that 
it was wise and proper to take the cost of the investigations from the 
reserve, because they were seeking a new source of supply; and if they 
could get one from the sandstone rocks of the Snarestone district, it would 
be very profitable, as they would merely have to pump it, and lay down 
the pipes—a storeage reservoir and filtering being unnecessary. If they 
conld secure a good supply in this district, the money they spent would be 
well laid out; but at present the Committee were not in a position to state 
the result of the experiments. 

The report was then adopted. 





SALFORD CORPORATION GAS AND WATER SUPPLY. 

At the Meeting of the Salford Town Council last Wednesday—the 
Mayor (Alderman Makinson) in the chair, 

Alderman Suarp moved a resolution (passed by a majority of one at the 
meeting of the General Gas Committee), appointing Mr. F. Jones, Con- 
sulting Chemist to the Corporation, in place of the late Dr. Angus Smith. 
He said Mr. Jones was a thoroughly scientific chemist, was now Master of 
the Chemical Section of the Manchester Grammar School, and his name 
was of great influence amongst most advanced chemists. He (Alderman 
Sharp) knew that the Committee were by no means unanimous in favour 
of Mr. Jones; but, for his own part, he was satisfied they had selected the 
best man, and without hesitation he urged the Council to adopt the 
resolution. 

Mr. B. Toutson seconded the motion. 

Alderman WatmsLey moved, as an amendment, that Mr. Carter Bell, 
Public Analyst for the borough, should be appointed. The only objection 
stated against Mr. Bell at the last meeting of the Council was that he was 
a Corporation official, and that the question was a ratepayers’ one. The 
appointment of Mr. Bell, who was prepared to do the work for nothing, 
would be equivalent to saving the ratepayers £50, the amount proposed to 
be paid to Mr. Jones; and this being so, he thought the appointment 
should be given to a gentleman who had served the Corporation well for 
11 years, without any serious cause of complaint. The Gas Committee 
had hitherto been paying £170 a year to two or three chemists. He 





thought the work should be all placed in the hands of one gentleman, and 
that gentleman should be Mr. Carter Bell. 

Mr. Kenyon seconded the amendment. 

Alderman Huszanp strongly advocated Mr. Bell’s appointment. This 
gentleman was not, he said, a Corporation official. 

The Town CLERK, on being appealed to, said there was no doubt Mr. Bell 
was an Official of the Corporation, although bis appointment was subject 
to the approval of the Local Government Board. 

After some discussion, the Council divided, when Alderman Walmsley’s 
amendment was rejected—13 voting for it, and 20 against it. 

A motion in favour of referring the matter back to the Committee was 
rejected by the casting vote of the Mayor; and the original motion was 
then put and carried. 

On the minutes of the Gas Committee being afterwards read, 

Mr. ManpDtey inquired whether there was anything in them about the 
deputation that had been looking after gas-stoves, ovens, and similar 
— 

he Town CLERK replied in the negative. 

Mr. Manptey stated that, at the next meeting, he would move for a 
return of the time and money spent by the Gas Engineer within the last 
three years, in getting information with regard to the gas-works. 

In the minutes of the District Water Committee reference was made to 
negotiations with the Sale and Supply Sub-Committee of the Manchester 
Corporation with a view to obtaining a reduction of the price of 9d. per 
1000 gallons which the Manchester Corporation proposed to charge for 
the extra supply of water beyond 2 million gallonsdaily. The Manchester 
Corporation made a proposal to supply water to the township, beyond the 
statutory quantity, to the extent rr 1 million gallons daily (exclusive of 
the supply to public baths) at the rate of 8d. per 1000 gallons. This was 
to be delivered on the condition that a permanent daily quantity of 
500,000 gallons was taken, or paid for if not taken. This arrangement 
was to commence with the current quarter, and a further daily quantity 
was to be taken as might be required. For this three months’ notice in 
writing, stating the amount so required, must be given. The daily quan- 
tity stated in the notice was to be paid for whether taken or not; and 
should water be taken in excess of this quantity it was to be paid for at 
the rate of 9d. per 1000 gallons. With regard to this proposal, the Salford 
Committee passed a resolution stating that it woul be no reduction on 
the price of 9d. per 1000 gallons, but an increase, inasmuch as, tested by 
the amount that would have to be paid for, the extra consumption for the 
twelve months ending June 30 last, the average price would exceed 103d. 
per 1000 gallons. Under these circumstances, the Committee refused to 
accept the terms proposed. A further resolution was passed by the Com- 
mittee offering, although they considered the price excessive, to pay 
8d. per 1000 gallons for all quantities taken in excess of 2 million gallons 
daily. A later communication from the Manchester Committee contained 
a proposal to supply water beyond the omega | quantity at the rate of 

r 1000 po a on certain conditions. These conditions, in the 
opinion of the Salford Committee, made the price practically 9d. per 1000 
gallons, and the Committee declined to accept them. 





EDINBURGH AND DISTRICT WATER SUPPLY. 

A Meeting of the Edinburgh and District Water Trustees was held on 
Friday, the 26th ult.—Sir J. Fatsnaw in the chair—for the purpose of 
assessing and levying the domestic and public water-rates for the current 
year, as required by the 39th and 40th sections of the Edinburgh and Dis- 
trict Water-Works (Additional Supply) Act, 1874. A tabulated report showed 
that the estimated expenditure for the year 1883-4 was £76,903 4s. 3d., 
while the actual expenditure amounted to a slightly smailer sum— 
£76,669 9s. 6d. The estimated expenditure for the current year, 1884-5, 
was stated at £76,521 14s. 1d. The estimated receipts for 1883-4, including 
surplus of receipts over expenditure of the previous year (£3872) were 
stated at £77,425 18s. 3d., and the actual receipts at £77,764 4s. 24d. The 
estimated receipts for the current year, including surplus of receipts over 
expenditure of the previous year (£1094) were stated at £75,595 14s. 84d. 
The principal items of estimated receipts for the current year are as 
follows :— 

Dwelling-houses not exceeding £5 rent, at4s.each . £3,041 0 0 
Do. above £6, and not exceeding £10 rent, at8d.per£1 4,595 13 4 

















Do. above £10 rent,at8d.per#l . . . 11619 4 
Shops, at2d.per#Zl. . . « «© « «© « « 2,188 6 
Public water-rate,atld.per£l. . . ... + +» &638 210 
Total for domestic rates . . £51,805 1 6 
Meter supply, at 6d. per 1000 gallons . 12,160 0 0 
ts ss ste ee ee 6 ee 632 0 0 
Building purposes . ..«+ ses ees8ee »e 735 0 0 
Specialand miscellaneous .... + + + + + 9,548 0 0 
Together . + © «+ +s © @ @ . £74,930 1 6 
Deduct 14 per cent. for irrecoverable arrears 1,144 1 6 
Water-rates for the year . o © © «6 0 to eh 8 6 
Arrears of water-rates. . . . «© © © © © # & 300 0 0 
Total water-rates . . . . «+ « « »« £74,086 0 0 
Rentsintownand country .... +. + « « 165 0 0 
Pipe-joinings and miscellaneous receipts. . . . ~« 250 0 0 
£74,501 0 0 
Add surplus over expenditure of previous year, 1,094 14 84 


Total estimated receipt . £75,595 14 84 

The Finance Committee recommended the assessments for the current 
year to be as follows :—A domestic rate of 8d. in the pound ; a shop rate of 
2d. in the pound ; a public water-rate of 1d. in the pound; and a trade rate 
of 6d. x 1000 gallons. 

Mr. J. Couston moved the adoption of the report. The estimated ex- 
penditure for the current year was, he said, very much the same as the 
actual expenditure for the past year. Alluding to one item in the receipts, 
the works rate of 6d. per 1000 gallons, he observed that the increase in tuis 
item last year was very satisfactory, because when they reduced the rate 
from 9d. to 6d. per 1000 gallons, they required one-third greater consump- 
tion of water to make up the revenue. The estimated receipts under this 
head for 1883-4 were £10,771, and the actual receipts amounted to £11,572. 
Some gentlemen would have preferred that they should have made a still 
further reduction in the rate; but when they took into account the fact 
that they were stiil £1500 short of the sum they realized during the last 
year in which they charged 9d., it would be perceived that they were 
pursuing a wise course in keeping the rate at 6d. The time had not yet 
come for making a further reduction ; but he believed that in the course of 
a couple of years or so they would be able to supply the manufacturers at 
5d. or 43d. per 1000 gallons. Inadopting the report, they practically, there- 
fore, resolved on an assessment of a domestic rate of 8d. in the pound on 
occupiers of dwelling-houses; of 2d. in the pound on occupiers of shops, 
workshops, offices, or warehouses; of a public water-rate of 1d. in the 
pound; and also a trade rate of 6d. per 1000 gallons, &c. 

Bailie Hatt seconded the motion, which was passed without comment. 
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THE ASSESSMENT OF THE REDHILL AND REIGATE 
GAS-WORKS. 

The Assessment Committee of the Reigate Union met last month to 
receive appeals against assessments (among others) from the Redhill and 
Reigate Gas Companies. After a sitting of nearly six hours, they in every 
instance were so well satisfied with the calculations and reasons given by 
their Valuer (Mr. Charles F. Jones, F.S.I.), accompanied with his minute 
details of every property, prepared from his own individual inspection, 
that they adopted his valuations without the slightest alteration. The 
members of the Committee present were Messrs. C. J. Smith (Chairman), 
F. C. Pawle and A. J. Waterlow, ex-officio, F. W. Costar, W.B. Waterlow, 
W. Stacey, and Captain Mirehouse. Mr. Smith, being a shareholder in 
both Companies, did not preside in the hearing of the gas appeals; his 

lace being occupied by Mr. Costar (Chairman of the Board of Guardians). 
he subjoined are details of the gas appeals :— 

Redhill Gas Company—Assessment, gross £3281, rateable £2412; old 
assessment, £828 gross, £725 rateable. 

Reigate Gas-Works—In old borough, £971 gross, £629 rateable; old 
assessment, £112 gross, £104 rateable. In Reigate foreign, £554 gross, 
£340 rateable ; old assessment, £112 gross, £104 rateable. 





STOCKTON AND MIDDLESBROUGH CORPORATIONS’ WATER 
SUPPLY. 


THe CHARGE FOR WATER TO THE JRONMASTERS. 

On Thursday, the 25th ult., a joint meeting of the Corporations of Stockton 
and Middlesbrough and of the South Stockton Local Board was held—the 
Mayor or Stockton (Mr. F. Sanderson) in the chair—‘ to consider the 
desirability of promoting a Bill in Parliament to increase the price of 
water at present charged to ironmasters.”’ 

Mr. BatnpripGE (Stockton) moved the following resolution :—“‘ That in 
the opinion of this meeting, composed of the Corporations of Stockton and 
Middlesbrough and of the South Stockton Local Board, the time has arrived 
when action should be taken to promote a Bill in the next session of Par- 
liament to increase the price charged to the 3d. per 1000 gallons consumers 
of water.” In doing so he alluded to the previous joint meeting of the 
Corporations, when it was unanimously decided that the time had arrived 
for the charges to the 3d. per 1000 gallons consumers to be altered. The 
Water Board had, he said, not taken any action worth mentioning in the 
matter; and he considered the Board, as at present constituted, was not 
the most capable to deal with the question—first, because a considerable 
proportion of the members of the Board were interested in the charges 
remaining as at present; and, secondly, because the majority were be- 

iled by officialism into beliefs which were not founded on facts. The 
oss which was incurred by the present arrangement with certain of the 
ironmasters, amounting to £8000 yearly, would not be tolerated by any 
private firm. The domestic consumers had throughout been hardly dealt 
with. The charges to them had been raised under the pretence of paying 
interest on borrowed money, and maintained under a further pretence of 
— a reserve fund. The cost to these consumers was about £1 per 

ouse per year; but he understood that a number of houses were being 
supplied through the large consumers’ meters at a cost of about 3s. a year. 
The harshness to the domestic consumers generally was heightened by 
reason of the increased loss thus incurred. The contention that it was 
not right to interfere with the arrangement with the large consumers 
because it was protected by law, emanated from the region of pocket, and 
not from that of thought. The consumption of the large consumers had 
increased from 17 million gallons per week in 1879 to 34 million gallons 
in the present year. He urged that energetic steps should be at once 
taken to save the yearly loss sustained. 

Mr. J. A. Jones (Middlesbrough) seconded the motion. 

Alderman ARrcuHrBALD, while of opinion that a gross injustice was inflicted 
a the ratepayers by the existing condition of things, did not think the 

ouses of Parliament, holding their present views with regard to vested 
interests, would relieve the Corporations from the agreement they had come 
to with the ironmasters, to supply them at the scale on which they had 
been a by the old Water Company, when their works were taken 
over by the Corporations. He thought Parliament would only be likely to 
grant the claim for the agreement to be annulled, and the scale raised, if 
the towns of Stockton and Middlesbrough were in so bankrupt a state that 
the ratepayers could not pay their rates. 

Mr. BarritT moved, as an amendment—‘“ That a Committee be ap- 
pointed to wait upon the ironmasters, with the view of inducing them to 
voluntarily agree to the rate being raised.” 

Mr. W. R. Taytor seconded the amendment. 

Alderman ButmeEr agreed with the amendment, though he did not think 
there was the slightest chance that the ironmasters would agree to any 
concession. Nevertheless he would not give them the chance of saying no 
such opportunity had been afforded them. Failing their acceding to it, he 
suggested that the rate to the domestic consumers should be reduced to 
what it was when the Corporations obtained the water-works, and then the 
deficiency should be raised by means of a rate which would include the 
ironmasters. 

Alderman Be.t argued that Mr. Bainbridge had based his statements 
on wrong figures. The actual cost of obtaining and delivering the water 
was only 1d. per 1000 gallons; and the undertaking yielded 5 per cent. 
interest. He trusted the conclusion come to would be to let matters go 
on as at present. 

After some further conversation, the votes were taken of the separate 
bodies represented at the meeting; and no definite result was arrived at. 
There being no final vote of the united bodies, no decision could be come 
to, and the matter therefore remains in abeyance. 





THE WATER SUPPLY OF HANDSWORTH WOODHOUSE. 
Loca GovERNMENT Boarp Inqurry. 


On Friday, the 26th ult., an inquiry was held at the Local Board 
Offices, Woodhouse, before Mr. T. Coprineron, one of the Local Govern- 
ment Board Inspectors, with reference to a proposal made to them by the 
Handsworth Local Board to borrow £16,000 (as stated in the Journat last 
week), being the amount required to provide an advance of £15,000 to the 
Sheffield Water-Works Company, together with one year’s repayment 
of the loan, interest, and other charges, in consideration of the Company 
extending their mains throughout the district of the Board, and furnish- 
ing a constant supply of water. 

Mr. Creswick (Clerk to the Local Board), in opening the case, stated 
that the district of the Handsworth Urban Sanitary Authority comprised 
an area of 3638 statute acres, and a population of nearly 8000 persons. 
The Board had for some time had under consideration the question of an 
ay water supply for the district; the present supply being deficient, 
both in quantity and quality. An estimate of the cost of a scheme for 
providing a supply by sinking wells had been prepared, and it amounted 
to £15,000. But, in addition to this, there would be an estimated annual 
charge of £546 for maintenance of works, and £275 for cost of collection 
of water-rents, &c.; making the total annual cost of maintenance £821. 





Coupled with this there was the uncertainty as to obtaining a sufficient 
supply, and also as to the quality of the water, and a still more serious 
question as to the Board’s right to construct such works within the Shef.- 
field Water Company's area of supply. The Company had, however 
offered to supply the district in accordance with the provisions of their 
Acts of Parliament—viz., if the guarantee of a sufficient number of owners 
or occupiers could be secured whose water-rents would produce a revenue 
of 10 per cent. upon the outlay. Great efforts had been made by the Board 
to secure this; but they were unable todoso. The last offer of the Com- 
pany was made on June 5 of the present year, and was to the effect that 
they would accept £15,000 as a subsidy, £12,000 of which was to be paid 
down, and the remaining £3000 when the pipes were charged with water, 
This was considered the best offer made; and the Board now asked the 
Local Government Board tosanction a sufficient loan to secure the amount 
named, the repayment of same to be extended over 30 years. This would 
entail an annual charge upon the rates, if borrowed at 4 per cent., of £906, 
and if at 33 per cent., of £840, or about 1s. in the pound, in addition to the 
water-rents, which would be the sole property of the Company. 

Mr. FowteR having given some details in regard to an alternative 
scheme of supply prepared by him, to which reference had been made by 
the Clerk in his opening address, 

Mr. Brrxs (Chairman of the Water Committee) said he considered the 
Sheffield Water Company could provide the only reliable means of supply, 
and that the present offer was by far the best the Board had been able to 
secure, was greatly superior to pumping, and would not cost the ratepayers 
any more. 

The Inspector: Do you consider the pumping scheme open to you ? 

Mr. Birks: No, Sir. 

Mr. Capman (Chairman of the Local Board) stated that he had seen at 
eleven o’clock at night a large number of people catching water from a 
small spring with cups and saucers, and he also knew this was going on 
at three o’clock in the morning. The population was also increasing ; and 
in another part of the district he had seen 44 cans standing waiting turn 
to be filled at a spring that was a quarter of an hour in filling one bucket. 
He did not consider the pumping scheme available. 

A letter was here handed in, received by the Local Government Board 
from the Sheffield Coal Company, stating they were liable to about one- 
eighth of the entire amount required for general district rate purposes for 
the parish of Handsworth, and asking the Local Government Board to 
exercise all possible care to ascertain that the proposed expenditure by the 
Local Board was a fair and a right amount for the advantage obtained, and 
further stating they considered the amount would probably more than 
cover the entire cost of the undertaking. 

Mr. GarnsForp (representing the Sheffield Coal Company) said he con- 
sidered the proposal of the Local Board as a “ grope in the dark ;” for they 
knew absolutely nothing as to how the figures of the Water Company were 
arrived at. He was not averse to a water supply—indeed, he was greatly 
in favour of it; but, so far as he could see, the evidence before them was 
utterly valueless. The Local Board had, in a rash manner, committed 
themselves to a scheme they knew nothing about ; and he appealed to the 
Inspector, as representing the Local Government Board, to protect the 
Company he represented (as the largest ratepayers), from being committed 
to an immature and ill-considered scheme, which would entail a burden of 
an additional rate of 1s. in the pound for the next 30 years, in addition to 
having to pay for every drop of water they used. He considered that the 
Board would have to pay twice over, as, after they had paid their £15,000, 
they would have to pay for their water exactly as at Sheffield; while, in 
the latter case, the amount covered the whole of the capital charges of the 
Company, and also provided the revenue. He considered that the matter 
should be gone about in a businesslike way, and the district be supplied as 
an integral part of the Sheffield area. He strongly deprecated the action 
of the Board in proceeding upon novel lines, which he thought were very 
unsatisfactory. 

Mr. Creswick stated that the Board had gone thoroughly into the 10 per 
cent. return question, and the Company had refused to accept the offer of 
the Board for the deficiency in the annual amount required. 

Mr. Garnsrorp said from the size of the main suggested to be laid—viz., 
a12-inch—he had no doubt the Company intended to supply other districts 
as well, and at the cost of the Handsworth Authority. He knew that in 
the parish of Norton the people were anticipating such a supply; and he 
had reasons for saying that the town of Rotherham might be supplied by 
the same mains. 

Mr. Youne (a former Chairman of the Local Board) said the matter had 
no doubt had great consideration at the hands of the Local Board; but he 
thought they had at last rather given way to a panic, possibly through 
what they had seen during the very dry summerthis year. He thought the 
area of the district should be extended, and a portion of the cost borne by 
them, as they would join in the advantage. 

Considerable discussion followed upon the relative value of the 10 per 
cent. annual return scheme, and the lump sum proposed to be given in lieu 
thereof. 

The InsprcTor remarked that it was unfortunate there was not more 
evidence as to the reasonableness of the Sheffield Company’s figures; and 
added that the business appeared to be very intricate. 

No more evidence being adduced, the inquiry terminated. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprnsvreu, Saturday. 

Last week Ancrum rejoiced over the introduction of gas-lamps, for which 
the villagers had cheerfully contributed according to their means ; and the 
example has just been followed by Kennoway (a village in Fife), in order 
that light may relieve “ the gloomy nights of winter, and guide those who 
have to walk through splashy roads after nightfali.” But in Perthshire a 
Gas Company has “ put the extinguisher ” upon the inhabitants of its dis- 
trict by removing the lamps now that they will be very much wanted. 
The place that has suffered this discomfiture is Doune (3 miles west of 
Dunblane), which can boast of three good streets and a suburb, with a 
population of about 1000, It appears that for several years the Gas Com- 
pany have furnished the street lamps pro bono publico; and for this 
general benefit no doubt the gas consumers had in some way topay. This 
burden has been made all the more obvious by many of the villagers taking 
to paraffin lamps, and getting the street lighting for nothing. The Com- 
pany naturally consider this to be unfair to their customers, and have accord- 
ingly removed their plant, with the result, of course, of leaving the more 
economical natives, as well as those who enjoy better light at home, in utter 
darkness when they ventureabroad. The villagers were not able to appre- 
ciate the boon when they had it, and must regret the consequence. The 
Gas Company could not be expected to levy a higher rate per 1000 cubic 
feet on those using the gas and allow the burners of paraffin to go scot 
free. The Company are to be commended for their leniency during the 
last few years. As water is never missed till the well runs dry, the 
benefit of the gas-lamps is only realized now that they have been taken 
away ; and it is not likely that the Company will replace them until a leaf 
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is taken out of the book of other villages, and a general subscription made 
to pay for the illumination. , : 

t is well to have “a friend in court” sometimes, though I do not mean 
to say that this has been illustrated in Peterhead; only Mr. Airth, the 
Assessor for the burgh, has appealed against the decision of the Magistrates 
and Town Council of Peterhead, sitting as a Valuation Appeal Court, in 
rd to the valuation put upon the Peterhead Gas-Works. The dispute 


ae on for several years; Mr. Airth holding that the clear profits—or 
upwards of £1000—should be the assessable amount, while the Court held 


shat £600 was a fair sum to be assessed upon, and the Magistrates have 
resolved to support their determination in the Court of Session. , 

‘Ata meeting of the Town Council of Elgin last Monday there was exhi- 
bited a handsome service of. plate which is to be presented to ex-Provost 
Robertson, of Dundee, for the services he had rendered in negotiating for 
the transfer of the gas-works to the town. : 

A propos of the dispute as to the rating of water-works, the Commis- 
sioners of the County of Forfar were this week very sore about the action 
taken by Dundee, and, in particular, that ‘‘ Juteopolis” should presume to 
question their assessments before the Supreme Court, without even saying 
or asking “ By your leave.” Sheriff Robertson said it was “stealing a 
march upon them ;” although, in point of fact, the appeals in which Dundee 
joined were advertised. But the Commissioners may comfort themselves 
with the assurance that their views found ample expression from the Lord 
Advocate ; and perhaps they will, knowing this, feel called upon to contri- 
bute to the payment for the advocacy of their cause, — : : 

The pollution of underground water by percolation is a matter in which 
gas undertakings are very particularly concerned, The law as to the 
responsibility is somewhat conflicting ; but the Journal of Jurisprudence 
gives currency to the following propositions as approximately stating 
the balance of opinion on the law as it now stands:—(1) There is no 
right of action against one who, by acts otherwise lawful on his own 
land, prevents water from flowing into the well of his neighbour; (2) nor 
against one who similarly abstracts water already lying in a defined basin 
or space under such land ; (3) nor against one who fails to prevent water 
on his land from percolating through it and coming to his neighbour’s 
land to such neighbour's detriment ; (4) but an action lies against one who 
fouls water on his own land which he afterwards permits to percolate 
therefrom to his neighbour’s land, and thereby to pollute his neighbour's 
well; (5) semble, it makes no difference, in | pe of law, whether such 
polluted water percolate directly from the land of the defendant to that of 
the plaintiff, or indirectly by passing through other private property, or 
through a7es communis. But whether such passage by percolation takes place 
or not is, in any case, a question of fact; the burden of proof being strictly 
on the plaintiff. The fifth proposition is put doubtfully, with the remark, 
that it is rarely a question of great public importance, in these days of 
sanitation, how far (apart from local or other special statutes) a man has 
the right of concentrating sewage (or coal tar) in a bottomless well, to 
poison the common water supply of a district, and then to plead non- 
liability for underground percolation to an information, indictment, or 
action for nuisance. 

Dundee is in a “peck of troubles,” not only over the quality of its 
water supply, but also of the plant, some of which—in particular the 
Lintrathen main—would seem to be exceedingly tender for its years. On 
Wednesday, at a meeting of a Sub-Committee, the Engineer submitted 
his report, in which, among other things, it was stated that there had been 
altogether 356 bursts and leaks on the Lintrathen main since the works 
were opened down to the 15th ult. Consideration of the report was 
delayed in order to ascertain particulars in regard to the pressure. 

With regard to the Fife coal trade, it is stated that orders for shipping 
are coming to hand very sparingly ; and, asa consequence, prices are lower 
allround. A considerable part of the outputis being put to stock at the 
pits. Parrot coal is moving off in larger bulk, as gas-works are now laying 
in winter stocks. The Niddrie Colliery has been opened, and a minute 
survey has resulted in a report that the late fire has been choked. The 
parrot coal has been burnt from a few inches to a couple of feet into the 
seams. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

In connection with the minutes of the Corporation Gas Committee, the 
proceedings at last Thursday’s meeting of the Glasgow Town Council 
assumed some importance on the question of coal contracts, which was 
raised by Bailie Jackson. He had found in the minutes of the Sub-Com- 
mittee on Contracts, on a statement being made by the Manager (Mr. W. 
Foulis), that Treasurer Walls and that gentleman had been authorized to 
arrange for the purchase of certain additional quantities of cannel coal 
required for the year ending the 30th of April next. The Bailie took 
exception to the minutes, on the ground that the Sub-Committee did not 
report to the whole Committee before the purchase or purchases were 
actually effected which they had authorized. He seemed to think that, 
before any fresh purchases were made, offers to furnish the required 
amount of coal should be publicly advertised for, or that the schedules 
should be furnished to known good coalmasters or colliery proprietors, 
inviting them to supply the amount required. From the inquiries he 
had made he had learned that the purchases entered into involved an 
outlay of between £15,000 and £20,000; and he considered that it was com- 
pletely opposed to the whole business practice of the Council that the pur- 
chase of such a quantity of material should be remitted to one official and 
one member of the Committee. He subsequently explained that he had 
been unable to get satisfactory information in the proper quarter as to the 
carrying out of the Sub-Committee’s remit. His motion to disapprove of the 
portion of the minutes which he objected to was seconded by Mr. Simons, 
who did so because he wished to elicit the whole facts of the case. Both he 
and other members of Council! considered that Bailie Jackson and every 
other member were entitled to have such information as had been asked 
for. Treasurer Walls, himself a former Convener of the Gas Committee, 
was astonished at hearing that Bailie Jackson had been refused such 
information, which, he said most emphatically, could have been given in 
five minutes at the Gas Office, where he could also get the list of tenders 
that were made for the coals. Mr. M‘Laren, as the Convener of the Com- 
mittee, made a statement in reference to the matter, which, together with 
that made by Treasurer Walls, took all the point out of Bailie Jackson’s 
objections to the minutes. It is long since I mentioned that the Sub- 
Committee on Contracts had purchased fully 200,000 tons of coal for the 
present year, and some other facts connected with the contracts entered 
into. I think I also mentioned that the expectation of the Sub-Committee 
was that about 250,000 tons of cannel would be required for the year 
1884-5. Now, I think I am right in saying that the powers conferred on 
the Sub-Committee when the first purchases were made still stand, in 
respect of the 45,000 or 50,000 tons of coal that had yet to be purchased, 
and that the terms of the tenders also hold good for the whole year. I under- 
stand that a purchase of some 15,000 tons of coal has lately been made by 
Treasurer Walls and Mr. Foulis, on the same terms as 35,000 tons of the same 
quality were secured several months since. The coal itself is a most service- 
able and reliable one; its price is moderate, and only 9d. per ton higher than 





it was at the purchasing time last year; whereas some other sorts have 
advanced in price 1s. 6d.and even 2s. or more per ton. When these facts are 
taken into consideration, it will be seen that the action of the Sub-Committee 
on Contracts has been most commendable, especially as tlie owners of the coal 
in question were willing to bind themselves to the terms of the original 
contracts, and supply the coal at the same price. Eventually the minutes 
were adopted by 25 votes, against 7 votes for Bailie Jackson’s amendment, 
three members declining to vote; but it was only after a disagreeable 
“scene” was passed through, which was raised by one of the members 
throwing out the insinuation that in the annual accounts he could not 
find any mention of discounts having been allowed, and suggesting that 
if three or four persons were entrusted with! purchasing the coals instead 
of one, they would know whether or not there were any discounts. 

The adjourned special meeting of the Largs Burgh Commissioners for 
the consideration of the proposal to acquire the works of the local Gas 
Company for the benefit of the town, to which reference was made in the 
last number of the JourNaL, was held on Thursday—Provost Clark pre- 
siding. A letter was read from the Directors of the Company, in reply to 
one sent from the Commissioners asking for information, and in it they 
stated that they were not in a position to give the information requested, 
nor were they likely to be so until a meeting of the shareholders had been 
held. The Provost remarked that the Directors might have said whether 
or not they were willing to sell their works. Mr. Fraser suggested that the 
acquisition of the gas-works should be made a test question at the forth- 
coming municipal elections. If the ratepayers returned a memberfrom each 
ward favourable to the proposal, then the Board could take it for granted 
that the people really wanted the gas supply undertaking to be in their 
hands, and the matter could be poseenieds with next year. Mr. Blyth 
thought that the proposal to buy up the Gas Company’s concern would be 
a wise-enough thing if the price asked were a reasonable one. He was 
against going into arbitration on the question. Bailie Malcolm expressed 
himself as not being greatly in favour of the scheme, but he was for the 
ratepayers having a voice in the matter. Mr. T. Clark spoke in favour of 
the formation of a Committee, whose duty should be to get as much infor- 
mation on the subject as possible, and to report in three months; but, after 
a long discussion, it was agreed to drop the further consideration of the 
matter for the present year. 

At a special meeting of the Commissioners of Police for the Burgh of 
Kilsyth, held last Monday, and convened for the purpose, Mr. David Brown 
moved that the Burghs Gas Supply (Scotland) Act be adopted in and 
applied to the burgh. This was seconded by ex-Provost Whyte, and 
unanimously agreed to. As the resolution has to be confirmed at another 
meeting held subsequent to the elections in November, it was resolved 
that Friday, November 14, should be fixed upon as the date for recon- 
sidering the subject, so that the proposed purchase of the gas-works may then 
be confirmed or abandoned. The arrangements for buying up the works 
were made some months since, and a reasonable price was mutually agreed 
upon, so as to avoid the costly processes of arbitration. 

The “ burning question ” of street lighting in Kilmalcolm, which has so 
often been a matter of local dissatisfaction, is again troubling the rate- 
payers, a public meeting of whom was held on the evening of Thursday 
week to receive the annual financial statement of the Lamp Committee, 
and to take steps for having the streets lighted during the ensuing winter. 
Last year the voluntary assessment levied for the purpose was 14d. per £1 
of rental; but about one-fourth of the assessment was not recovered, so 
that the Committee were left with a deficiency. In the course of the pro- 
ceedings a strong feeling was expressed in favour of having the names of 
the delinquents made public; and ultimately, as a compromise, the 
Treasurer read over the names of those persons who had paid the assess- 
ment. It transpired that a large part of the deficiency was due to well-to- 
do people. The resolution eventually come to was that the assessment for 
the ensuing winter's lighting should be 2d. per £1 of rental, and that the 
lamps should not be lighted till the Committee were satisfied that they 
had sufficient funds in hand to meet the probable expenditure. It is 
evident that the meanness of a lot of people in taking the benefit of public 
lighting provided by other persons will not be overcome until the rate- 
payers resolve on the adoption of the Burgh Police Act. 

It would almost seem that the town of Garliestown, in the North of 
Scotland, was in a somewhat similarly unsatisfactory condition as to its 
public lighting. At a meeting of the ratepayers held on Wednesday, in con- 
nection with the same subject, a deficiency was also reported in regard to 
the lighting finances of the past year. 

At the monthly meeting of the Kilmarnock Town Council, held on 
Wednesday, Treasurer Reyburn raised a discussion by a long statement 
in regard to the sinking fund in connection with the Corporation Gas- 
Works, in the course of which he mentioned some very interesting matters 
concerning the gas supply undertaking of the town. As the subject will 
admit of more detailed notice, I shall reserve it for my next “ Notes.” 

The Glasgow pig iron warrant market has been rather firmer this week, 
though with only a moderate amount of business done. Up to 41s. 94d. 
cash was paid yesterday, which was the highest quotation of the week. 
The production is still diminishing ; and unless prices improve it is feared 
that it will be further reduced. Sellers are not so pressing, and buyers are 
acting with more caution. A few special brands still continue to be scarce. 

A fairly good business is doing in the various departments of the coal 
trade of Lanarkshire. There has not been any pressure for delivery; but 
the outputs are being disposed of, and the collieries have been steadily 
employed. 





CURRENT SALES OF GAS PRODUCTS. 
LiverpooL, Oct. 4. 
Sulphate of Ammonia.—The market is without alteration. Through a 
steady prompt demand, prices are maintained; about £14 10s. being the 
Hull value. There has been more inquiry for future delivery ; but buyers’ 
and sellers’ notions are still too wide apart. Nitrate is dull, and very little 
business is passing. 


MAncuHEsTER, Oct. 4. 
There has been a considerable drop in the price of sulphate of ammonia. 
The demand having continued small, buyers have had the advantage; and, 
after falling quickly to £14 15s. f.o.b. Hull, further weakness of the market 
has placed present quotations between this figure and £14 10s. f.o.b. Hull. 
There does not appear to be any immediate prospect of recovery. 





Mr. W. Oxpriep, of Stockbridge, has, out of 72 applicants, been ap- 
pointed Gas Manager to the Hinckley Local Board. 

At the meeting of the Leeds Town Council last Wednesday, the appoint- 
ment by the Gas Committee of Mr. R. Smith, of Heywood, as Assistant 
Gas Engineer and Manager of the New Wortley works, as announced in 
last week’s JouRNAL, was confirmed. 

Ir was reported at a special meeting of the Guildford Corporation last 
Thursday that William Henry Copus, collector of the district water-rates, 
had absconded, and that a cursory examination of his accounts showed a 
deficiency of nearly £1000. It was resolved to issue a warrant for his 
apprehension. 
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Tue Pusiic Licutine or Leeps.—The Lamp Committee of the Leeds | light up the place themselves, and would consider the agreement at an 


Town Council are about to light the Briggate and Boar Lane entirely with 
Mr. Bray’s improved lamps, and better lamps than those now in use will 
be fitted up in the other main streets. It is intended to fix Bray lamps at 
the junction of certain roads, where necessary, outside the town. 

Tue Proposep PuRcHASE OF THE HaRTLEPOoL Gas-WORKS BY THE 
Loca AvuTHorities.—At the meeting of the Hartlepool Town Council last 
Wednesday, a letter was read from the Secretary of the Hartlepool Gas 
and Water Company (Mr. T. Trewhitt) intimating, in reply to the Local 
Authorities’ joint letter of the 26th of August, that they see nothing in 
the offer of the Corporation and the Commissioners to warrant them in 
altering their former decision in regard to the disposal of their undertaking. 

Tue Vatur or Gas Governors.—At the meeting of the Kensington 
Vestry last week Mr. Wells said that during the quarter just ended there 
was a saving of 15,900 cubic feet of gas at the house in Mary Place, as com- 

ared with the corresponding quarter of last year. This he believed to be 

ue to the application of governors; and if this saving were so apparent at 
Mary Place, it would be advisable to apply it at the workhouse and the in- 
firmary. He moved to this effect, and the motion was carried. 

PRoPOSED EXTENSION OF THE ALNWICK WaTER-Works.— The water 
supply of Alnwick having been unsatisfactory during the recent dry 
season, the local authorities have determined to take the matter thoroughly 
in hand, and have instructed Mr. J. P. Spencer, C.E., of Newcastle-on- 
Tyne, to report upon the subject, and advise them as to the best means of 
providing a sufficient supply, and also with a view of providing additional 
storeage and enlargement of the present water-works, so as to provide for 
the increased demands of the district. It is expected that the report will 
shortly be sent in, and the requisite structural works will be commenced 
as early as possible next winter. 

Tue Water Suppiy or Bancor.—A few years since the city of meee a 
suffered from an epidemic of typhoid fever; there being a great number 
of cases, many terminating fatally. A Local Government Inquiry was 
held, and the water supply of the city was looked upon with a considerable 
amount of suspicion. Since that time the City Council have had under 
consideration the better improvement of what had been regarded as the 
abundant and pure 4! of water from the Afon Caseg, and for which 
purpose Mr. E. Pritchard, M. Inst. C.E., was recently instructed to make 
a personal inspection of the district. This has been done; and his report 
has been presented to the Council. 

Tue CHARGE FoR GAS IN THE RHONDDA VALLEY.—The Rhondda Valley 
Chamber of Trade are taking active steps to bring pressure to bear upon 
the Directors of the Ystrad Gas and Water Company to reduce the gas 
charges there. A memorial has been prepared stating that the inhabitants 
have for some years been called upon to pay prices ranging from 4s. 9d. to 6s. 
per 1000 cubic feet for gas, which it is asserted are far in excess of those 
charged in neighbouring towns or districts where the population is less 
than 12,000; and the memorialists ask to be placed on an equal footing 
with the other districts, by having the price reduced to 3s. 3d. This con- 
cession would, it is urged, give the inhabitants the greatest satisfaction, 
and would lead to a considerably increased consumption of gas. 

Tue Scarcity or WaTER aT Braprorp.—Reference has been made on 
several occasions lately to the straits to which the Bradford Corporation 
have been put in order to keep up the supply of water to the borough 
(especially in the higher parts), owing to the recent drought. Pumping 
from the low to the high level reservoirs was resorted to; and this, with 
the replenishment of the reservoirs which has resulted from the late rains, 
has to a great extent relieved the prevalent anxiety as to the possibility of 
a water famine. As at such a crisis everything depended upon the capa- 
bilities of the pumping machinery, it may be mentioned that the whole of 
the necessary power was supplied at very short notice, at the beginning of 
the summer, by Messrs. S. Owens and Co., of Whitefriars Street, London. 
The pumps were this firm’s well-known Blake’s patent steam-pumps, and 
were capable of raising 14 million gallons of water per 24 hours; and when 
run at a high speed they have accomplished a great deal more than this. 

Gas ExpLosion aT BLACKHEATH.—A serious explosion of gas took place 
last week at Blackheath, by which Major-Gen. Clark Kennedy received 
severe injuries. It appears that on Monday morning one of the servants, 
on entering the dining-room, found there was an escape of gas. She very 

roperly immediately opened one of the windows, and ran upstairs to tell 
master. General Kennedy, on coming down, found that the escape 
was due to absence of water in the chandelier; and having remedied 
this, he struck a light to see if all was safe. A violent explosion followed, 
the windows of the room being blown across the lawn, and part of the 
ceiling forced up ; while the windows in the bed-rooms and other parts of 
the house were also shattered. The General was driven against the wall 
by the force of the explosion, and sustained such injuries as to necessitate 
medical attendance, though fortunately they are not of the serious nature 
reported in the exaggerated accounts of the occurrence which appeared in 
the daily press. 

BRISBANE (QUEENSLAND) Gas Company.—The Directors of this Company, 
in their report for the half year ended June 30 last, stated that the erection 
of the new condenser, washer-scrubber, purifiers, and exhausters was 
nearly finished, making the Company’s plant one of the most modern and 
complete in the Australian Colonies. The large mains for the better 
supply of the City and South Brisbane, and for extensions to West End 
and Kangaroo Point, were being laid as rapidly as possible; and the 
general condition of the works and of the Company’s business was satis- 
factory. A dividend of 10 per cent. per annum, with the usual bonus, was 
recommended. The Company’s capital consists of £60,000, with a reserve 
of nearly £20,000, and sundry other debit items. The plant, land, and 
buildings are put down in the balance-sheet at £92,850. The profit and 
loss account shows a balance brought from the previous half year of £2325, 
and sales of gas, &c., for the six months to June, £12,190. Against this 
total the following amounts come into charge :—Manufacture, distribution, 
and management, £5866 8s. 8d.; rates and taxes, £63 3s. 8d.; bad debts, 
47 19s. 2d.; interest, £122 6s. 8d.; depreciation of plant, £416 6s. 7d.; 
reserve, £1300; balance, £6739 11s. 2d. 

Exectric Licutine (?) at CLEETHORPES.—No improvement appears to 
have been made in the electric lighting of Cleethorpes, about which the 
inhabitants have lately expressed so much dissatisfaction. At the meeting 
of the Local Board last Thursday, the Chairman of the Lighting Com- 
mittee (Mr. Frith) reported that as far back as the 20th of August last a 
letter was written to the Electric Light Company stating that the parish 
had been badly lighted for some time. The Company sent a man down 
to attend to the matter, and for a few nights the lights were better; but 
they had since been as bad as ever. Seeing that the Board were paying 
the Company about £200 a year, he thought they ought to be considered 
more than they were. The Chairman of the Local Board (Mr. Chapman) 
remarked, by way of extenuation, that the manjwho attended to the 
dynamo was taken ill, and that this fact should be considered. Mr. Linnell 
said the Company ought to carry out their contract; the man being 
invalided was no excuse for the parish not being lighted. Mr. Greaves 
was afraid they must say the light was a failure. He moved that notice 
be served upon the Midland Brush Electric Light Company, that unless 
they lighted the parish more satisfactorily the Board would take steps to 





end. This was unanimously agreed to. 

THe WATER Supply oF SWINTON aND MExBoRO’.—The Swinton Local 
Board having successfully completed their water scheme, nearly all the 
requisite mains have been laid down, and now 1060 houses in the townshi 
are supplied, the quantity being about 75 gallons per dwelling per aa 
whilst the depth of water in the wells is about 35 feet. It has recently 
been ascertained by the Surveyor (Mr. J. C. Haller) that no less than 200 
gallons of water are, day and night, running to waste per minute in the 
upper portion of the township; and he having received sanction to collect 
this accumulation, instead of allowing it to run to waste, the question has 
been raised as to what should be done with it. The Board, by the present 
scheme, have abundant water for the needs of the Swinton and Kilnhurst 
inhabitants, and it is a matter for the serious consideration of the Mexboro’ 
and Wath authorities whether they should not make overtures to the 
Swinton Board for the conveyance of this discovered surplus to their 
respective ratepayers. The water is of excellent quality, and it is saidthat 
it could be placed at the disposal of the Wath and Mexboro’ people at a 
cheaper rate than their present supplies. A certain district in the town- 
ship of Rawmarsh is favoured with a supply of water from the Swinton 
Board, at the rate of 6d. per 1000 gallons; and it is said that the same thing 
could be done for the Wath and Mexboro’ residents. 

Tue SEWAGE QUESTION AT CaMBRIDGE.—The question of the pollution 
of the Cam by the sewage of Cambridge is still exciting a considerable 
amount of attention in the city, though it does not seem to rouse into 
action any authority capable of dealing with it. At a meeting of the 
Improvement Commissioners held on the 16th ult., a letter was read from 
the Local Government Board, threatening to act upon a complaint of 
default which had been made to them, and issue an ae under the Public 
Health Act, limiting a time for the performance by the Commissioners of 
their duty in the matter of the sewerage. The letter was not then dis- 
cussed, owing to the small attendance, and the meeting was adjourned for 
a fortnight. At the meeting of the Commissioners last Tuesday, however, 
there was nothing on the agenda paper referring to the subject; and the 
Commissioners were about to leave the room when one of them asked if 
any communication had been received from Mr. T. Hawksley (who has 
been consulted as to the practicability of a scheme submitted to the Com- 
missioners) since the last meeting. The Clerk replied that three days 
before the last meeting he wrote to Mr. Hawksley, pressing him to send 
them a copy of his report on the scheme. 

THE Gas Suppiy or St. Cotums.—One of the “ Notes in the West,” in 
the Western Morning News last week, gave the following rather unfavour- 
able account of the present position of the gas supply at St. Columb :— 
“St. Columb boasts of being the second town in Cornwall which was 
lighted by gas. But excellent though the gas-works originally were, as 
time went on and the needs of the inhabitants anim it was found 
necessary either to reconstruct the old works, or to put up new ones, in 
order to meet the demands of the town. A few months since, therefore, a 
meeting of the gas consumers was convened to consider the subject, when 
it was decided to erect new works. For this purpose a Company was 
formed ; and, in response to an appeal, a sufficient sum was quickly sub- 
scribed to complete the undertaking. A site was selected at Bridge, at 
the. bottom of the town, and operations were commenced forthwith. In 
a short time the works were finished, and St. Columb could once more 
boast of its superior gaslight. But, alas! it soon appeared that the gas- 
holder was not a success. Several attempts were made to remedy the 
defect, but without satisfactory result; and St. Columb is now as badly off 
for gas as ever, with the probability that the works will have to be recon- 
structed. The Company who have taken the matter in hand have no wish, 
however, to make it a financial speculation, but are working with the sole 
object of benefiting the town ; and it isall the more to be hoped, therefore, 
that their efforts may be rewarded with success.” 

Tue Dancers or ELEctRIiciTy.—Last Wednesday Mr. A. Braxton Hicks 
held an inquiry at St. George’s Hospital into the circumstances attending 
the death of Henry Pink, aged 21, an attendant at the Health Exhibition, 
who was killed on the evening of the previous Saturday, while at work in 
the dynamo shed. Since the opening of the Exhibition deceased had been 
an attendant there. He had never before been employed in connection 
with electricity ; but had been in the habit of reading books on the subject, 
and knew perfectly well the risk he was running. William Tilley, a 
plumber, of Normanton, stated that on the evening in question he was in 
the electric machine room at the Health Exhibition, and saw deceased put 
his left hand on one of the dynamos, and was rubbing his fingers up and 
down close to where witness saw some sparks fly out. He then turned 
round and put his hand on the standard of the machine, and was slowly 
pushing his hand round when it —- a convulsive clutch, and he appeared 
to be unable to take it away. At the time he had his two hands on the 
machine. His head went gradually back, and he let go his left hand, 
and fell backwards against the barrier where witness was standing. 
Another workman then came up and pushed deceased farther away from 
the machine, and he fell on his right side. Some water was fetched, with 
which his hands were chafed, and he was carried away. Some discussion 
having taken place respecting the situation of the machine in the building, 
the jury, in returning a verdict of “ Accidental death,” expressed their 
opinion that, though there was no danger to the public, a notice to the 
eltect that the machine should not be touched with both hands at the same 
time ought to be posted at the spot. 

SaLes oF SHaRES.—Last Tuesday Messrs. Bush and Son sold by auction, 
at Sheffield, £600 class “A” stock in the Sheffield Gas Company at the 
rate of £215 6s. per £100. Some of the “B” stock in the Company was 
sold for £213 sed £100.——On the same day, Messrs. Garrod, Turner, and 
Son sold, at Ipswich, 44 ““A” and 10 “B” shares in the Ipswich Gas 
Company. These are £10 shares, bearing dividends at the rates of 10 and 74 
per cent. respectively. The former shares realized prices ranging from 
£21 7s. 6d. to £21 15s. each; and the latter were all sold at £16 5s. each. 
—Mr. J. A. Smith also submitted to public competition, at Broms- 
grove, 694 fully paid-up £10 shares in the Bromsgrove Gaslight and Coke 
Company. The shares were put up in lots, and the first 42 were sold 
at £15 per share. The same rate was offered for the remaining lots, but 
they were withdrawn. They have, however, since been nearly all disposed 
of at the price named. Messrs, Penney and Clark recently disposed of 
by public auction, at Southsea, the following share property at the prices 
attached :—Five £5 shares (1861 issue) in the Borough of Portsmouth Water- 
Works Company, £12 15s. each; five £5 shares (1868 issue) in the same 
Company, £12 15s. each ; twelve £5 shares (1879 issue) in the same under- 
taking, £8 15s. each; seven similar shares, £8 17s. 6d. each; fifty £5 
(10s. paid) shares (1883 issue), sold in lots of ten each, realized £2 13s. each ; 
and thirty-eight similar shares, £2 12s. eachLast Friday, Messrs- 
Perkins and Sons sold by auction, at Southampton, 200 shares (£25 each) 
in the Southampton Gas Company. The shares were offered in 25 lots of 
4,8, and 12 each; and so keen was the competition that the whole were 
disposed of in less than half an hour. Twenty shares were soldat £34 each, 
and all the remainder brought £34 5s. This is stated to be the highest price 
yet obtained, where so large a number of shares have been offered at the 
same time. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria manana, London, W.C., ENGLAND. 


Thirty-two Medals at Can be made on their 
all the Great International Patent principle, to 


Exhibitions have been aan Gee etbeh Ge 

awarded to GWYNNE - —— 

& CO. for Gas Exhaust- slightest oscillation or 
variation in pressure. 


ers, Engines, and Pumps. 
GWYNNE & CO. have [= No other Maker can do 
this. 


made and erected Ex- 






































‘hhausters to pass more than GWYNNE & CO. are 
91,000,000 cubic feet per the largest Makers in the 
hour, which are giving un- World of 

qualified satisfaction in EXHAUSTERS & ENGINES, 
work, and can be referred GAS VALVES, 





to. VAGUUM GOVERNORS, 
REGULATORS, PUMPS, 


&e., &c. 


In use in all the 
Largest and most Modern a 
Gas-Works in the World, XHAUSTER COMBINED ON ONE BED-PLATE. 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 

Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 











Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


(. WALLER & (0.5 ecrenr GAS EXHAUSTER. 


2000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 
Already in use and on order for 48 different Works, equal to 1,840,000 
Cubic Feet per Hour. 


SPECIAL. ADVANTAGES. 
. It gives a more steady gauge at all speeds than any other Exhauster. 
. It will deliver fully one-third more per revolution than the Beale Exhauster. 
. It has not any Segments or Rings to cause friction. 


. The Cylinder being a Circle and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 


. No heavy F ly-wheel needed, and one-third less power required for same work. 
6. The only system by which Existing Exhausters can be altered to pass 


from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 
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No.1. OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
MODEL OF PATENT EXHAUSTER SENT FOR INSPECTION. 


PATENT “PHNIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 


The wetted surfaces consist of Dises combined with 
Tubes, the inside, as well as the outside, being exposed 
to the Gas. There are many hundreds of Tubes, and 
being closed at the ends and having a slot opening the 
whole length, they are placed in such a position that 
every Tube takes up a supply of water and distributes 
it over all below, forming the most powerful and 
effective Washer in use. 


SPECIAL ADVANTAGES: 


LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 

ALL THE INTERIOR CAN BE REMOVED. 
ECONOMY IN COST. DURABILITY. 
SMALL SPACE. BEST RESULTS. 
PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland. Street, Southwark, London, 8.E. 
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OXIDE OF IRON. 
THE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wo. O'NEILL, 





Managing Director. 
ANDREW STEPHENSON begs to call 
attention to the above t, and t 





that all communications intended for him be addressed 
to the Head Office. 


WANted. bya married Man, a situation 

as a RETORT-SETTER, or anything in Brick- 
work. Has been in a Gas-Works eleven years, and 
thoroughly understands everything connected with the 





ame. 
Address J. Lovepay, Faringdon, BERKs. 


WANTED, by a young married Man, 
aged 24, with eight years’ London experience 
in Gas-Works, @ situation as VALVESMAN, or any 
similar position. 

Address W. B., 27, Warwick Street, Vauxhall, 
Lonpow, S8.E. 


ANTED, an engagement at home or 
abroad, as MANAGER or ASSISTANT 
MANAGER of Gas or Gas and Water Works. Adver- 
tiser has had considerable experience in Carbonizing, 
Distribution, Renewals, Meter Repairs, &. Good 
Accountant and Analyst. Has had Sole Charge and 
Collection of Accounts. Total abstainer. Age 38. 
Unexceptionable character. 
Address No. 1083, care of Mr. King, 11, Bolt Court, 
FLeet Street, E.C. 








OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 
C OMPANIES and Corporations who have 


been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: CrowTHER Bros., Contractors, 13, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 


FOREMAN LAMPLIGHTER. 
ANTED, by the Croydon Gas Com- 


pany, an active and steady Man, from 25 to 35 
years of age,to Superintend the Lighting, &c., of the 
Public Lamps. Wages 25s. per week. 

Apply, by letter, to the Secretary, Gas Company, 
Katherine Street, Croydon, SurRgEy, on or before Tues- 
day, the 14th of October, 1884. 


BOROUGH OF HEYWOOD. 
HE Gas Committee of the Corporation 
of Heywood invite applications for the position of 
GAS MANAGER ata salary of £150 per annum, with 
house, coal, gas, and rates free. 
The person appointed will be required to devote the 
whole of his time to the duties of the appointment. 
Applications, stating age and experience of candidate, 
and accompanied with testimonials of recent date, to 
sent in to the undersigned not later than Tuesday, the 
14th inst., endorsed “ Application for position of Gas 
Manager.” 








By order, 
ALFRED WALLIs, Town Clerk. 
Town Clerk’s Office, Heywood, Oct. 1, 1884. 


STEEL CHARGING SCOOPS. 





TO GAS MANAGERS, 
OR SALE—60 Steel Retort Charging 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 
Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 


STATION METERS ON SALE. 


ONE Round Case, 8000 feet per hour. 

One SQUARE CASE, 5 years old (Braddock’s 
make), 15,000 feet per hour, complete with Valves, Bye- 
pass, &c, 

Offers respectfully solicited. 

May be seen at the Gas- Works, Guildford. 


STENCIL PLATES. 

TO ENGINEERS AND ALL WHO DRAW PLANS. 
0 BE SOLD, a magnificently executed 
Set for LETTERING PLANS, &c. The Set 
consists of TEN COMPLETE SETS of ALPHABETS, 
plain, shaded, and ornamental; FOUR SETS of 
FIGURES in various Styles; and FIFTY PLATES of 
all the principal words used upon Engineering Drawings, 
including Scales, Points, Corners, &c.,in a mahogany 

case, with Brushes, Price for the whole, 30s. 
Apply to Mr. G. Baker, 22, Orpingley Road, Hornsey 
Road, Lonpon, N. 











TO LOCAL BOARDS AND OTHERS, 
THE Birstal Local Board have a good 
6-inch SIEMENS’S WATER-METER for Sale. 

Apply for further particulars to Mr. T. H. K. Burrell, 

Accountant, Board Offices, Birstall, near Leeds. 
Wma. Henry StTewarp, Solicitor, 
‘ Clerk to the Board, 
Birstall, Oct. 1, 1884. 








SPENT AND FRESH OXIDE. 


TPPENDERS are required on or before the 
24th of October, for a quantity of SPENT OXIDE 
and for 50 tons of FRESH NATURAL OXIDE. 

For particulars apply to Mr. Harrison VEEVERS, 
Gas-Works, Dukinfield, CHESHIRE. 





UXBRIDGE GAS COMPANY, MIDDLESEX. 
HE above Company are prepared to 


purchase, Second-hand, and in good condition, 

a 12-feet square PURIFIER, with Cover and Connec- 
tions (without Valves). 

Communications thereon should be addressed at once 

to Mr. 8. Penny, Engineer and Manager. 

RAMSGATE CORPORATION. 


(Gas AND WATER DEPARTMENT.) 


SPENT OXIDE. 
FP ENDERS are invited for the purchase 
of from 130 to 150 tons of SPENT OXIDE, de- 
livered free into carts on the Works. 
Samples and other information on application. 
WutuiaM A. VALon, Engineer. 





T HE Directors of the Biddulph Gas 

Company invite TENDERS for the TAR and 
AMMONIACAL LIQUOR (together or separately) for 
Twelve months, to commence iminediately. 

Annual make: 15 tons Tar; 45, water. Delivered at 
Gillow Heath Station (N. 8. Railway). 

Address, on or before Oct. 14, SzcreTARY, Biddulph 
Gas Company, CONGLETON, 











“TO TAR DISTILLERS AND MANUFACTURING 
a CHEMISTS. 
HE Directors of the Stamford Gas 


Company invite TENDERS for the surplus TAR 
and AMMONIACAL LIQUOR produced at their Works 
at Stamford, from the Ist of January, 1885, for One, 
Two, or Three years, as may be agreed upon, delivered 
into Contractor’s tanks at Railway Station. 

Quantity of coal carbonized annually about 2500 tons. 

Tenders.will be received up to the 20th inst.; and the 
Directors do not bind themselves to accept the highest 
or any tender. 

Tenders, endorsed separately “Tender for Tar,” 
“Tender for Ammoniacal Liquor,” to be forwarded to 
J. BentTHam, the Secretary, 35, St. Martin’s, STAMFORD. 





SULPHATE PLANT. 


HE Gas Committee of the Penrith 
Local Board of Health invite TENDERS for the 
supply and erection of SULPHATE OF AMMONIA 
PLANT at, and suitable for their Works carbonizing 
2500 tons of coal annually. 
Full information may be obtained on application to 
Mr. E, Shaul, jun., Manager, Gas-Works, Penrith. 
Tenders to be accompanied with drawings, and full 
particulars to be sent to me, addressed “ Tender for 
Sulphate Plant,” not later than Wednesday, the 22nd 
day of October, 1884. 
The Committee do not bind themselves to aczept the 
lowest or any tender. 





GEorRGE WAINWRIGHT, Clerk. 
Public Offices, Penrith, Oct. 4, 1884. 


PENDERS are invited by the West 

Cowes Gaslight and Coke Company (Isle of 
Wight) for the supply and delivery of about 860 yards of 
9-inch Socket and Spigot GAS-MAINS. The same to 
be delivered free either to Southampton Town Quay or 
Cowes Quay; the tender must state which place. 

Tenders to be marked “Tender for Gas-Main,” and 
received not later than Nov. 4, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

For particulars apply to 





A. THomas, 
Gas Company, West Cowes, Oct. 4, 1884. 


STRATFORD-UPON-AVON CORPORATION. 


(Gas DEPARTMENT.) 


TAR AND AMMONIACAL LIQUOR CONTRACT. 
THE Gas Committee invite Tenders for 


the purchase of the surplus TAR and the whole 
of the AMMONIACAL LIQUOR made at the Corpora- 
tion Gas-Works, Stratford-upon-Avon, for a period of 
One, Two, or Three years. 

Quantity of Coal carbonized about 3000 tons per 
annum. 

The Gas-Works adjoin the Great Western Railway 
and the Canal, and the Tar and Liquor can be delivered 
direct into either tanks or boats. 

The Gas Committee do not bind themselves to accept 
the highest or any tender. 

Tenders, addressed to me, to be sent in, endorsed 
“Tar and Liquor Contract,” not later than Saturday, 
Oct. 11, 1884. 

By order, 


J. 8S. CRANMER, Secretary and Manager. 
Gas-Works, Birmingham Road, 
Stratford-upon-Avon, Sept. 24, 1884. 








TO GASHOLDER MAKERS. 
THE Directors of the Peterborough Gas 


Company are prepared to recefve TENDERS for 
the construction and erection, at the Peterborough 
Gas-Works, of a TELESCOPIC GASHOLDER, in Two 
Lifts, the outer lift to be 90ft. in diameter, and the 
inner lift 88 ft. in diameter, each lift to be 26 ft. deep. 

The drawings may be seen at the Office of the Engi- 
neer, at the Gas-Works, Peterborough ; and copies of 
the specification and quantities will be supplied to 
persons desiring to tender, on payment of one sovereign, 
which will be returned on receipt of a bond fide tender 
fulfilling the conditions required. 

Tenders must be delivered, addressed to the Secre- 
tary, Gas-Works, New Road, Peterborough, and en- 
dorsed “ Tender for Gasholder,” on or before Monday, 
Oct. 18, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

G. E. STEVENSON, 
Engineer, Manager, and Secretary. 


Sept, 24, 1884. 





INTERNATIONAL INVENTIONS EXHIBITION 
LONDON, 1885. 


Division I—INVENTIONS. 
Patron: 
Her MAJsEstTy THE QUEEN. 


President : 
H.R.H. THE Prince oF WALES K.G, 


Division II.—MUSIC. 


Applications to exhibit must be made on printed? 
forms, which will be supplied on application to the 
Secretary, International Inventions Exhibition, South 
Kensington, 5.W. These must be filled up and returned 
on or before the 1st of November, 1884. 





NOW READY. 
ANALYSIS 


Metropolitan Gas Companies’ Accounts 
FOR THE HALF YEAR ENDED 


JUNE 30, 1884. 
BY 


THOMPSON NASH, 


ACCOUNTANT, COMMERCIAL GAS COMPANY, 


PRICE Qs. 6d. 


WILLIAM MORRISON & SONS, 
96, LEADENHALL STREET, E.C 


Copies may be had of 
WALTER KING, 11, Bout Court, FLEET Street, E.C. 


LIST OF WORKS 


PUBLISHED BY 


WALTEHR KING, 
11, Bolt Court, Fleet Street, London, E.C. 








ASS’S ANALYSIS OF THE 
ACCOUNTS OF THE METROPOLITAN 
WATER COMPANIES FOR THE YEAR 188243. 
In continuation of the two previous issues. Price lis, 
in limp cloth. Compiled and arranged by ALrap 
Lass, Fellow of the Institute of Chartered Accountants. 
SpreciaL Notice.—The current issue contains an 
excellent coloured map of the various Companies’ 
Districts. 


AS COMPANIES’ ACCOUNTS. GAS 
COMPANIES’ EXPENDITURE JOURNAL. 
Being a Ruled Account Book with Printed Headings, 
and Analyzing Guide for Keeping, upon the easiest and 
most correct method, the Expenditure of a Gas 
Company, in accordance with the provisions of the 
Gas-Works Clauses Act of 1871, and suitable for all 
Companies. Arranged by Epwarp SANDELL. Prices— 
Half bound, cloth sides, 2 quires, 30s.; 3 quires, 36s. 
Other sizes and bindings to order. 
(Specimen, with illustration, and full particulars, 
2s. 6d.; returnable on the purchase of a “ Journal.”) 


ONSPIRACY AND PROTECTION OF 
PROPERTY ACT. Itisrequired, under a Penalty 
of FIVE POUNDS, that a Printed Copy of the 4th 
Section of this Act shall be posted up at all Gas-Works, 
in a conspicuous place, where the same may be con- 
veniently read by the persons employed thereat. 
Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price 2s. per dozen, or 10s. 6d. 
per 100, post free. 
*,* The Act extends to Scotland and Ireland, 


AS-BURNERS: Old and New. A 


Historical and Descriptive ‘Treatise on the Pro- 
gress of Invention in Gas Lighting; embracing an 
account of the Theory of Luminous Combustion. By 
“Owen Merriman.” Reprinted from the Journal OF 
Gas Licutinc. Price 1s. 6d., post free. 


GQ ULPHUR COMPOUNDS IN GAS. A 


full Report of the Evidence given before the Select 
Committee of the House of Commons on the Bills of 
The Gaslight and Coke Company and the Crystal 
Palace District Gas Company in the Session of 1877. 
Cloth 8vo, gilt lettered. Price 5s.; by post, 5s. 8d. 


F IELD’S ANALYSIS OF GAS 

ACCOUNTS ror tHe YEAR 1883, Price 12s. 6d. 
This Analysis has been extended, and now includes the 
Accounts of the 3 Metropolitan Companies, in continua- 
tion from 1869 ; 14 of the Suburban Companies, in con- 
tinuation from 1880; 10 of the Provincial Companies for 
1888; and 8 of the Corporation Gas Undertakings for 
1883 ; and gives the Averages for the Several Accounts, 
at per ton of Coal Carbonized and per 1000 cubic feet of 
Gas Sold, of Capital employed, the Quantity of Gas 
Made and Sold, and of each of the items of Income and 
Expenditure, as stated in the Form of Accounts pre- 
scribed by the Gas-Works Clauses Amendment Acts 
1871. 


OMPOUND DIVISION READY 
RECKONER. Designed for quickly calculating 
any number of articles in pence, and three places © 
decimals of a penny. To do in minutes what by long 
division requires hours. For use in making out Cost 
Sheets of Collieries, Ironstone and other Mines, Iron, 
Gas, and Water Works, Quarries, and Manufactories 
generally. For Accountants, Merchants, Public an 
Private Offices, and wherever the cost of a gross number 
is required to be reduced to one in 0-000d. By WILLIAM 
WETHERED, of Bristol. Price 25s, 
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GAS-WORKS ASSESSMENTS. 


So long ago as the beginning of last August, a powerful and 
temperate letter on the unequal operation of the present 
method of assessing gas-works for the poor-rate was sent to 
our ‘‘ Correspondence” columns by Mr. H. E. Jones, Engineer 
of the Commercial Gas Company. In this communication 
the hard case of the Epsom and Ewell Gas Company was 
described ; and the helplessness of appellants before a hostile 
or indolent bench of magistrates was conclusively demon- 
strated. Part of the complaint then made was with reference 
to the vicissitudes of the hypothetical tenant, who has of late 
been very hardly treated by surveyors; another part related 
to the method of remunerating surveyors ; and the rest dealt 
with the manner in which, as it appeared to the writer, 
deliverance might be sought. After a considerable time has 
been allowed to pass, we have received, from a member of the 
profession implicated by Mr. Jones, a communication which 
is to be regarded as a statement of the other side of the 
question. As might have been expected, our later corre- 
spondent warmly defends his class from the imputations of 
the engineer, although it may be gathered that there is really 








not much divergence between the views of the two parties 
when they direct their attention to the same quarter. It was 
freely conceded by Mr. H. E. Jones that some surveyors are 
able and conscientious ; but he complained of those who, in 
the practice of valuation for rating, copy the celebrated 
example of Messrs. Dodson and Fogg in law, and take up 
cases for what can, by hook or by crook, be made out of 
them. Mr. Charles F’. Jones does not pretend to defend these 
black sheep of his order; and, therefore, it is easy to clear 
aside the little cloud of personality that in the beginning 
obscures the real points at issue between our correspondents, 
and to discover the latter clearly. 

As to the defence of Assessment Committees undertaken 
by Mr. C. F. Jones, it is altogether too rosy in view and 
expression. It reminds us of the high-sounding phrases 
sometimes heard at public dinners, when the toast of 
“The Judges”’ is proposed in sentences redolent of turtle 
and generous wine. Hyperbolical expressions about the 
‘“‘unsullied ermine,” &c., do not blind hearers to the fact that 
careless and ignorant judges have from time to time occupied 
the Bench. Following his remarks upon the irreproachable 
public virtue of Assessment Committees, we are led to the 
belief that our later correspondent has been exceptionally 
fortunate in his experience of these heterogeneous bodies. 
To say, as he does, that increasing the assessment of large 
industries and presumably wealthy corporations goes against 
the grain of the worthy gentlemen who compose these Com- 
mittees, is to endow them with a reputation for power to 
resist temptation far above that of ordinary mortals. It is 
to be feared that most worldly-minded people, knowing all the 
circumstances, would be disposed to reject our correspondent’s 
optimistic views of the character of the majority of rating 
authorities. It is to be feared that he describes them rather 
as they ought to be, than as they are. 

It is not surprising that Mr. C. F. Jones falls foul of the 
Water-Works Rating Bill, introduced last session upon the 
initiative of the Town Clerk of Leeds. This measure failed, 
as it deserved to do, because of the intense selfishness which 
actuated it, and which would have remained content with 
seeing all water-works companies rated to the verge of 
extinction, if similar property belonging to local authorities 
could be spared. It does not appear, however, that Mr. H. E. 
Jones approved of all the details of this abortive measure, 
but merely mentioned it as evidence that somebody besides 
himself and his immediate colleagues was dissatisfied with 
the present method of assessing property of the class in 
question. The method of apportioning the ratings, as pro- 
posed in the Bill, was doubtless inequitable ; but this does not 
dispose of the main question quite so easily as our correspon- 
dent to-day seems to think. The gist of Mr. H. E. Jones’s com- 
plaint is that the expedient of ascertaining the rateable value 
of unlettable property by imagining what rent an impossible 
mythical tenant would give for it, is cumbrous and absurd. 
It allows too much scope for alteration in the bases of valua- 
tion, and places the ultimate value too much at the mercy of 
ignorant and unscrupulous surveyors, whose personal pecu- 
niary interest lies in forcing up to an extravagant figure 
assessments on large properties. This contention is clear, 
and is supported by facts which are in many cases only sus- 
ceptible of explanation on this hypothesis. It cannot be said 
that our later correspondent has shaken the proposition in the 
slightest degree. 

Can any other system of assessment be propounded with 
the slightest hope of success? Decidedly not, so long as 
the law remains as it is at present. The hypothetical tenant 
is master of the situation. It is idle to contest assessments 
with arguments based upon structural value, or any other 
consideration. Courts of Quarter Sessions cannot listen to 
any objections of this order. The only course open to appel- 
lants is to meet guess by guess—to set up their myth against 
the imagination of the other side. Unfortunately, when this 
is done, the Court of Appeal may in weariness dismiss the 
case, to the exultation of the marauding surveyor. It is per- 
fectly true, as advanced by Mr. C. F. Jones, that, with just, 
reasonable, and practical men, satisfactory assessments are 
always arrived at. This is a testimony not to the system, 
but tothe men. ‘‘ Whate’er is best administered is best ;” 
but it may be possible, even without alteration of system, to 
obtain a correction of its worst abuses. A great reform 
would be brought about by removing from surveyors the 
temptation to extravagant assessments; and this would be 
effected by ceasing to give them a pecuniary inducement to 
unfair valuation. Mr. C. F. Jones would probably scout this 
suggestion as an insult to his profession, and perhaps point 
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to the fact that engineers and architects are safely paid by 
commission. Unfortunately the parallel is not complete ; 
for engineers and architects are paid by their clients, and 
their outlay is always confined within certain limits; while 
assessment surveyors are employed by one party, and make 
their fees out of the other, to an unlimited extent. The 
whole subject is surrounded by difficulties ; but the issues at 
stake are so great, and the incongruities of the present prac- 
tice so glaring, that the matter cannot always remain, as 
now, the theme of occasional desultory discussion. 


ELECTRIC LIGHTING MEMORANDA. 

One of the few surviving electric lighting companies—the 
Great Western Electric Light and Power Company—went 
through the painful but inevitable ordeal of the annual 
general meeting on the 6th inst. The Chairman had not a 
very enviable task on this occasion. The Company’s only 
child, the Devon and Cornwall Electric Light Company, was 
one of the latest born of the concessionary Brush swarm ; and 
it was one of the first to succumb to the combined effects 
of congenital weakness and unfavourable circumstances. 
The demise of the offspring entailed trouble and expense 
upon the parent; but this has been overcome, and—as the 
Chairman somewhat grandiloquently put it—‘ they could 
“now go forward with the business of the Company.” So 
far, the movement has been in a contrary sense. Quite 
recently the capital has been reduced, in order to wipe out 
the further liability of the shareholders on their holdings. 
As to working account, there appears to have been very 
little work done ; but a good deal of writing off and writing 
back has taken place. Revenue, in the ordinary acceptation 
of the term, does not seem to have existed. There have 
been the usual negotiations with the original Brush Com- 
pany, as a result of which it was gravely announced from 
the chair that, in return for permission to “light railway 
‘trains ” in the Great Western district, the Brush Company 
had given up £5770 in fully-paid shares! This is imaginary 
dealing indeed. How much longer will the various members 
of the Brush connection continue to amuse themselves by 
purchasing visionary privileges with intangible funds? One 
unfortunate shareholder of the Great Western Company 
evidently did not feel satisfied with the maintenance of a 
directorate and staff of accountants for transacting work of 
this interesting but unprofitable class, for he suggested that 
such small amount of money as remains had better be dis- 
tributed among the shareholders as soon as possible. The 
suggestion was, of course, dismissed ; and the report was then 
carried unanimously. 

The current number of Macmillan’s Magazine contains an 
article entitled ‘‘ Steam, the Tyrant,” which is unsigned. It 
deals with the social aspect of the factory system of manu- 
facture, showing preference for the fast-dying order of small 
home workshops. The principal agent in crushing out the 
small manufacturer is alleged to be steam, which in large 
factories is made to do work that in small shops falls to the 
costlier human strength of the workman or workwoman. It 
is a thoughtful article, and will well repay perusal, even by 
those who cannot accept the writer’s despondent interpretation 
of the industrial signs of the times. Speaking of the desira- 
bility of decentralizing labour, the writer looks to electricity as 
a possible means of distributing power to home workshops. 
Unfortunately, the writer’s acquaintance with the cost of 
utilizing, even at first hand, those natural forces, such as 
water power, which he expects to see distributed everywhere 
by means of electrical currents and storeage batteries, is too 
slight for his rhapsodies thereon to possess any charm for the 
engineer. It sounds very nice to say that ‘‘a summer water- 
** fall on the Cumbrian Hills might thus be made next winter 
“to drive a tricycle through London streets.” It would be a 
salutary exercise for visionaries of this stamp to ask mill- 
owners whose premises border rapid streams why they use 
steam power in preference to water. Engineers are not by 
any means an unimaginative order of beings. There are 
subjects connected with their profession on which their 
thoughts sometimes wander, untrammelled by any practical 
attempt to realize the objects of their aspirations. This 
dream of the extensive utilization of natural forces, at a cost 
within the compass of the home-dwelling workman, is, how- 
ever, much beyond the imaginative range of anyone with the 
slightest knowledge of the preliminary conditions involved. 

An example of the manner in which permission to excavate 
public streets in the United States is liable to be perverted 
from the purposes for which it was granted, is furnished by 
the intelligence that the New York Steam Company are now 








laying steam-pipes together with pipes intended for electric 


cables. How heartily disgusted the New York public must 
be at the continual obstruction of their streets by the multi- 
tudinous trading associations which have the right to break 
the road surface whenever they please, and do what they like 
with the subsoil! This particular steam-heating Company 
already furnish steam under pressure for heating and for 
driving machinery, including dynamos. Now, it seems that 
the Company find themselves able to distribute electricity to 
better advantage than the steam for generating it in situ, 
The main reason for this is stated to be that the greater part 
of the steam used for other purposes is not required at night, 
and therefore the surplus boiler power can be economically 
used, during the hours of darkness, for producing electricity 
at the central stations. Consequently we are told that the 
President of the Company ‘‘ expresses the hope that within a 
‘‘year all the houses on Fifth Avenue below Central Park 
‘‘ will be heated by steam and lighted by the dynamos of the 
‘‘Company.” How great are the pleasures of hope! 

A noteworthy amount of commotion has been excited among 
American electricians by the judgment of the Court in the 
action brought by the Brush Company against the United 
States Electric Lighting Company for an infringement of two 
of their patents. In the United States, as elsewhere, there 
is no certainty as to the validity of letters patent until they 
have been seriously contested in a competent Court of Law. 
In this case (which has already been mentioned in these 
columns), the matter actually in dispute was the originality 
of a particular clutch movement employed to regulate the 
position of the carbons in the Brush lamp. The defence set 
up was that a clutch, substantially the same as that employed 
by Mr. Brush, was devised and applied by a workman named 
Hayes in 1876; and although it was admitted that the Hayes © 
lamp was a failure, that only one of them was ever made, 
and that it was only tried in public for about ten weeks, 
yet the facts were held sufficient to invalidate every after 
patent, in so far as the use of any such portion of apparatus 
was concerned. Naturally, the Brush people minimize their 
defeat by declaring that they hold forty patents covering their 
lamps and system generally, as now successfully used in 
America and elsewhere, every one of which would have to be 
upset before their position could be seriously shaken. On 
the other hand, observers say that the decision was a severe 
blow to the complainants, who confidently expected a victory, 
and in this event would have been enabled to collect a large 
amount of royalty from their opponents. As, in the circum- 
stances, ready money is probably of more importance to the 
Brush Company than a mere confirmation of property in a 
part of their apparatus, the point of this commentary is 
obvious. It is further said that the claims of the Brush 
patents are, many of them, so broad and sweeping that, if 
sustained, they would go far to ensure to the Company a 
monopoly of are lighting. This check, however, is considered 
to greatly affect their position in regard to other companies. 


CROYDON’S AMBITION. 


Tue newly-fledged borough of Croydon is disposed to run 
before it has learnt to walk. Having obtained the coveted 
Charter of Incorporation, the next thing sought after was an 
Act of Parliament and a big mortgage debt. We do not know 
whether there is a Ratepayers’ Association in Croydon, self- 
charged with the duty of keeping watch over the expenditure 
of the young Corporation ; but, if not yet, there will in all 
probability be some organization of the kind before very long, 
for the Local Authority are going ahead at an alarming 
speed. After awhile, when the Corporation have weighted 
the ratepayers with the usual steadying burden, local politics 
will attain to the ripeness observable elsewhere, and some’ of 
the flights possible in the first flush of corporate existence will 
be eschewed. It is significant that a few members of the 
Corporation have begun to foster a spirit of discontent with 
the local Gas Company. A movement of this kind is easily 
recognizable by anyone who has seen similar proceedings 
elsewhere. At first there are casual inquiries in the Council 
meetings as to the times and manner of lighting the public 
lamps; and the opinion of the Town Clerk is asked as 
to certain points involved in the lighting contract. After- 
wards there are doubts cast upon the illuminating power and 
purity of the Company’s gas; and these discussions are, in 
due course, supported by correspondence in the local news- 
papers, congratulating the authorities on their public-spirited 
determination to see justice done between the ratepayers and 
the vendors of ‘‘ the smoky compound called gas.” The end 
of all this is a proposal to transfer the gas undertaking to the 
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local authority, which, if effected, is the signal for a cessation 
of official cares for the gas-consuming ratepayers. They have 
just arrived at this point in Croydon, although the criticisms 
upon the street lighting, &c., are of a very feeble character. 
But the ratepayers are being ‘‘ educated up” to what they 
should ask for, by the usual arguments in a local newspaper. 
Fortunately this luminary does not disguise the issue. It isa 
question of widening the High Street, which was broad enough 
for a mere surburban district, but is found to be a disgrace for 
the eighteen-months-old borough. This is described as being 
a “‘ stupendous project ;’’ but is declared to be something that 
must be done out of consideration for the requirements of ‘ so 
“importanta town.”’ Itisadmitted, however, that the ratepayers 
will probably object to be taxed for this “‘ embellishment ;”’ 
for the majority are City men who do not care a jot whether 
the central thoroughfares, which many of them never see, are 
broad or narrow. Here, then, comes the grand suggestion : 
Why not acquire the gas undertaking, for the express purpose 
of effecting this and other improvements out of the gas profits 
in a way that the ratepayers will neither feel nor care about? 
Why not, indeed! Perhaps the consumers, careless as they 
are, will have a word to say upon this matter. Forewarned 
should be forearmed; and the customers of the Croydon Gas 
Company will have cause for bitter regret if they allow the 
Corporation to lay hold of the Company’s property. 


THE LEGALITY OF THE METHVEN PHOTOMETRICAL 
STANDARD. 

Tue Metropolitan Gas Referees have been moving in the 
matter of substituting the Methven slit for the standard 
sperm candle in the daily testings of the gas supplied by the 
London Companies. The Board of Trade, being applied to 
in the ordinary course, requested the Metropolitan Board of 
Works to communicate their ideas on the point; and, as 
reported in another column, this has been done. It was a 
question whether the Referees have power to use a substitute 
or equivalent for the standard sperm candle mentioned in the 
Acts of Parliament relating to the photometrical testing of 
gas. The legal adviser of the Metropolitan Board has now 
declared his opinion to be that there is no sanction, under 
the existing statutes, for the substitution contemplated by the 
Referees; and, consequently, candles must continue to be 
used. It may be expected, however, from the action taken 
by the Referees in the matter, that the Board of Trade will 
seek an early opportunity for procuring a rectification of the 
law, so as to allow the Referees the latitude they seek. 
Besides this important question of photometrical testing, 
there is the proposal, which is known to have the countenance 
of the Metropolitan Board, to subject meter indices to 
examination. Both matters have been ‘on the carpet” for 
a fairly long time ; and a settlement will be welcome to the 
interested portion of the public. 


THE ACCOUNTS OF THE METROPOLITAN GAS COMPANIES. 


Mr. Tuompson Nasu’s analysis of the accounts of the Metro- 
politan Gas Companies for the past half year has been pub- 
lished, and will be found convenient by those who wish to 
examine the comparative progress of the three Metropolitan 
Companies during a period in which they were all affected 
by an equal diminution in the selling prices of gas. At the 
beginning of the year all the Companies reduced their rates 
by 2d. per thousand cubic feet; and the influence of this 
reduction is considerable in every case. Mr. Nash well 
points out that, although the average gain to the consumer 
from this cause was nearly 2d. per 1000 cubic feet, the share- 
holders only benefited to the extent of 0:4d. A fact of this 
kind can scarcely be dwelt upon too frequently. It is scarcely 
worth while to repeat here the comments on the working of 
the different concerns which appeared in these columns when 
the accounts now collected were published separately in the 
JournaL. It is unfortunate, for the immediate interest of 
Mr. Nash’s work, that the statutory meeting of the Com- 
mercial Company was fixed so late after the others. The 
comparison which he makes possesses, of course, the same 
historical importance as a convenient record of facts and 
figures ; but the discrepancy in point of date between 
the periods of publication of the three sets of accounts 
robs Mr. Nash of the interest of novelty. It will be 
noticed, among other comparisons brought into promi- 
nence by this statement, that the Commercial Company have 
materially reduced from the datum of 1883 their average 
production of gas per ton of coal; the proportional con- 
sumption of cannel being correspondingly diminished from 
5°7 to 3°7 per cent. The effect is also shown in the reduced 








cost of coal carbonized by this Company. This is a further 
satisfactory sign of progress in the direction always advocated 
by the Journat ; and it brings nearer the time when common 
coal gas, of 16-candle power, shall be what its name implies 
—a product of common coal alone, without admixture of 
cannel. On the whole, the position of all the undertakings 
dealt with by Mr. Nash is particularly satisfactory, and 
promising of even better things in the near future. For Mr. 
Nash’s own work we have much respect, dashed mainly by 
his erratic way of writing decimal quantities as indices of 
radical powers. It is an innovation against which we must 
continue to protest. 





Water and Sanitary Affairs. 


Tue question of underground water supply seems just now to be 
pressing for further attention than it has hitherto received. 
We mentioned the other day that the Southwark and Vauxhall 
Water Company, in their zeal to obtain a supplementary 
supply from the chalk strata, had drained a large number of 
local wells. It has since been stated that, the pumping at 
the Company’s deep well at Streatham having ceased for a 
few days, the local wells have begun to recover. The Streatham 
well is an experiment; but its success is very much to be 
desired, seeing that the Company have lately been drawing 
from the Thames to an extent exceeding their statutory 
powers. The people whose wells have been dried up are 
looking forward to the time when they will be necessitated 
to receive their supply through the Company's mains ; 
and they naturally wish to know whether they are to pay 
for water ‘which has been abstracted from their own wells. 
In short, they want to “ know their rights ;’’ and they have 
appointed a Committee in order to investigate and report. 
Awkward as the local consequences may be for a time, it 
can hardly be conceded that the underground water supply 
required for the Metropolis shall be restricted for the benefit 
of a limited population like that of Mitcham and Tooting, 
and some contiguous places. It were better, pro Lono publico, 
that the subterranean water everywhere about the Metropolis 
should be dealt with by the London Companies, so as not 
only to meet the wants of the immediate locality, but to keep 
up a proper supply for the much larger area which has to be 
primarily considered. It cannot be allowed that the water 
supply shall be localized, so that one or two parishes shall 
keep possession of an immense store of water, in order that the 
local wells may not rundry. These localities will still have water 
furnished to them, only it will be through another medium, 
and under conditions which, on the whole, must be con- 
sidered more satisfactory than those previously existing. 
We very much doubt whether the local wells in the south- 
western suburbs of the Metropolis would be found to fulfil all 
the requirements proper to the water supply of a populous 
neighbourhood. Fires have to be extinguished; roads have 
to be watered; and the supply has to be given at a certain 
pressure. Even supposing the Company’s deep well at 
Streatham to be abandoned, it may be questioned whether 
the present local supply by means of wells could be per- 
manently maintained. The depression of the water-level 
under London is continually becoming greater; and the area 
affected must also be getting larger. Mr. Bailey Denton’s 
statement that the level of the water beneath the Metropolis 
had undergone a depression of between 50 and 75 feet is said 
to have been true some thirty or forty years ago, whereas the 
depression about seven years back was as much as 150 feet. 
With the extension of London, whereby the suburbs become 
increasingly populous, it is needful that there should be no 
obstruction put in the way of developing the sources of the 
water supply, especially in connection with the subterranean 
strata. If the Companies are to be embarrassed in operations 
of this nature, a great mistake will be committed. Dr. 
Frankland has lately remarked on the efforts of the London 
Water Companies to utilize the underground sources, and 
has said: “In the interest of the public health it is to be 
‘‘ hoped that works of this description will be continued, and 
** receive every encouragement.” Under the peculiar circum- 
stances of the case, we may perhaps expect that the South- 
wark Company will do their best to mitigate any inconvenience 
and loss which the possessors of the existing wells may 
endure. Something conceded in this respect may prevent 
a considerable amount of ill-feeling and opposition. 

The agitation concerning the Plymouth water supply has 
now entered on an entirely new phase ; and the verata quastio 
of twenty years may be said to have taken a fresh point of 
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departure. It might have been thought that novelty could 
not possibly be imported into such a time-worn topic. Never- 
theless it has come to pass; being brought about by an act of 
extraordinary liberality on the part of a gentleman residing in 
theneighbourhood. After all the battles which have been fought 
over the question as to the proper site for a reservoir, Mr. John 
Bayly has come forward with an offer of a free grant of land 
at the Head Weir on Dartmoor, to be employed for this 
purpose. This munificent offer is not without its element of 
embarrassment. The Town Council, finding it impossible to 
obtain any land from Sir Massey Lopes at the Head Weir, 
except by compulsion, had resolved to make the best of the 
Harter site, situated farther off, and having less command of 
water. The ratepayers, at a public meeting, took a different 
view of the case, and decided in favour of the Head Weir. 
Both sites are the property of Sir Massey Lopes, who is 
willing to part with the Harter site upon certain terms ; but 
Mr. Bayly has land contiguous to that which belongs to Sir 
Massey at the Head Weir, and offers 22 acres as a free gift. 
The Town Council have lately held a special meeting to con- 
sider the generous offer made to them, and have resolved to 
accept it. To an outsider it might appear that this would 
bring everything to a happy issue. There is some reason, 
however, to fear the contrary. The 22 acres are not likely 
to furnish an area sufficiently large; and there is an idea 
afloat that the Corporation should go to Parliament for 
power to appropriate some of the contiguous land belonging 
to Sir Massey Lopes. If they do, ‘‘there will be a fight,” 
and the cost will be heavy. Unless additional land is obtained, 
it appears, according to the calculations of the Borough 
Surveyor (Mr. Bellamy), that the gift will be a burden rather 
than a benefit. In fact, the Surveyor told the Town Council, 
at their special meeting, that he considered it was ‘quite 
‘*impossible to deal with the piece of land Mr. Bayly offered 
‘to give.”’ In accepting this land, we must presume that 
the Town Council intend to go further; but it is always 
difficult to say what the Plymouth authorities are likely to do 
in regard to their water supply. Generally speaking, they 
have done nothing. 


Essays, Commentaries, and Rebietvs. 


THE RATING OF GAS-WORKS, 

Most opportunely, as many among our readers will be disposed 
to hold, the seventh edition of the standard book on rating now 
appears.* The sixth edition of this work was edited some years 
ago by the late Mr. J. T. Kershaw and Mr. W. Marshall; but it 
has been out of print for a long time. The preparation of the 
present edition has been undertaken by Mr. Alex. Glen; and he 
has performed a laborious task in a highly creditable manner. Not 
much novelty of treatment is possible in successive editions of a 
standard law-book, or even a work of this semi-legal character. 
There is small opportunity for an editor to distinguish himself by 
innovations in fyndamental matters. All that is left for him is to 
fill up any hiatus that he can discover in the) work of his pre- 
decessors, and to illustrate and extend their principles by the light 
of modern examples. Consequently, it is only what might have 
been expected when, in his preface, Mr. Glen declares that he has 
followed on the lines laid down by Mr. Kershaw. Writing of the 
general practice of valuation for purposes of rating, this gentleman 
described his method of treatment as ‘‘ tracing the subject from its 
simplest, through its more complicated, up to its more intricate 
conditions, in a natural and methodical sequence.” According to 
this order, it is not surprising to find the valuation of the property 
of gas and water companies placed at the end, as being among the 
most difficult of all subjects for rating. 

The general rule, which embraces assessments of all kinds for 
the relief of the poor, was placed upon the Statute-book in 1836. 
The principle upon which the poor-rate is levied is laid down, in 
the General Act of that year, as taking account of the rent at which 
the rated hereditament ‘‘ might reasonably be expected to let, from 
year to year, free of all usual tenant’s rates and taxes, and tithe 
commutation rent-charge (if any), and deducting therefrom the 
probable average annual cost of the repairs, insurance, and other 
expenses (if any) necessary to maintain them in a state to com- 
mand such rent.’’ Here we have the first mention of that 
remarkable personage, the ‘‘ hypothetical tenant,’’ who is at once 
constituted the judge of every class of hereditament, small or great, 
and an infallible practitioner of every kind of business. The 
original author of the work now under notice—Mr. Penfold— 
seems to have been greatly struck with the grand idea of such a 
creation ; but Lord Denman, after much experience of the working 
of the law in this regard, condemned the wording of the clause 
as “inartificial and loose to a degree which renders the discovery 

* Seventh edition of ‘ Penfold on Rating,” edited by Alex. Glen, M.A., 
LL.B. (Cantab.), Barrister-at-Law. Being “ Practical Kemarks on the 
Principles of Valuation for Purposes of Rating, as applied to Land, Mines, 
Buildings, Manufactories, Gas and Water Works, Railways, and Tithe 
Rent-Charge.” London: Knight and Co.; 1884. 

















of a meaning to all its parts extremely difficult.” In the 
course of years, however, and at much expense of money 
on the part of property owners, and of brain-cudgelling on 
that of lawyers, the hypothetical tenant has been endowed with 
certain attributes which render his action in some cases easy to 
conceive, while the essential intangibility of his resources still 
renders his proceedings doubtful at many difficult junctures. As 
no two people take the same view of any visible object, so it cannot 
be expected that perfect agreement should prevail in regard to a 
creation of legal imagination. Consequently, the hypothetical 
tenant appears very different when regarded from diverse stand- 
points; and so it happens that when a property owner on the one 
hand and an Assessment Committee on the other go to different 
valuers, and say to them, “‘ Construct us a hypothetical tenant for 
this property,”’ the results are dissimilar. 

If the tenant is imaginary, however, the owner is necessarily 
real; and it is with the owner that the work of the valuer really 
begins. It has first to be decided what is the annual interest of 
the owner in any rateable property ; and this consideration leads 
to the definition of the shares that may be said to accrue to the 
owner and tenant respectively. Upon this head Mr. Glen has in 
the beginning of his work many general remarks which may use- 
fully be digested by all whose interest lies particularly with the more 
complicated order of property. It is therefore time well, though 
laboriously spent to carefully peruse the opening chapters of this 
book, which deal with principles as exemplified in the simple classes 
of hereditaments. Here there are less exceptions and qualifications 
to obscure the theory of ownership and tenancy set forth in the 
Act; and a thoughtful analysis of what is taught about the rating 
of small house and land property will be found helpful later on. 
These matters are explained by simple algebraic formule, which 
convey more than long pages of letterpress description. 

In treating of the valuation of land, the work begins with the 
uses of land in its simplest form (as unenclosed prairie), and traces 
the progressive increments of value due to enclosure, cultivation, 
&c. Thence the development is taken through mines, and so on 
up to buildings. From this point we come to the consideration of 
factories; and here there is the first difficulty in regard to distin- 
guishing between landlord’s and tenant’s fixtures. Much recondite 
lore and minute observation has been expended upon this matter, 
the leading features of which are duly recorded in the book. In 
this and in other chapters it may be thought that a little more 
detailed description of cases would have been helpful. References 
are freely given to law reports, &c.; but without a law library at 
instant command the precise application of a given principle, in 
some one of its more delicate developments, is difficult to trace. In 
this chapter on the valuation of factories we find the old case of 
the Phenix Gas Company, in which the Company endeavoured to 
escape rating, not only for consumers’ meters, but also for steam 
engines and boilers, retorts, condensers, exhausters, and purifiers. 
This contention failed in respect of everything but the consumers’ 
meters; and the treatment of this case forms a noteworthy 
exception to the matter just mentioned, for the judgments of Lord 
Chief Justice Cockburn and Justices Blackburn and Lush are given 
at length. The importance attached to the ruling in this case is 
due to the fact that it has been frequently reviewed by the Queen’s 
Bench Division, and applied to other manufacturing premises. The 
cognate work of Mr. Thomas Hedley (‘‘ Local Taxation and the 
Rating of Machinery ’’) is aptly referred to in this place. 

At this point in the study of the principles of assessment of trad- 
ing premises we come in sight of the much-debated question of the 
rating of profits. Factories are not actually rated for the profits 
made in them; but we get perilously near the edge when accepting 
the principle of rating premises with special reference to the fact 
that they are adapted for carrying on a profitable business. In the 
next chapter, which deals with the valuation of gas and water 
works, the plunge is taken. Profits then rule the assessment ; 
and the hypothetical tenant blossoms into his full proportions. It 
is confessed that the organization of this class of property is much 
more complicated than any of those previously mentioned. To 
increase the difficulty, there is the further complication that the 
property may be, and frequently is, scattered over many parishes. 
It would be next to impossible to separately value the portions in 
different parishes; but here the hypothetical tenant shows one of 
his redeeming points—he takes the whole first, and the apportion- 
ment thus becomes easier. In this work the arguments for and 
against basing the hypothetical rent upon capital value on the one 
hand, and the working balances on the other, are very fairly gone 
into upon p. 96 et seg. The point is described as having been 
settled by the case of the Sheffield Gas Company. In this case the 
Overseers took the rent upon the profit balance, with certain 
deductions; but the Company wanted to be assessed on. their 
‘land and buildings with machinery fixed, employed in a first- 
class and lucrative manufacture in the prosperous manufacturing 
town of Sheffield,” taking account of other works and sites similarly 
employed in the town. Justice Blackburn decided in favour of the 
method pursued by the Overseers. Having thus fixed the factors 
of the tenant, and the method in which his offer of rent is to be 
determined, there remain for consideration the qualifications and 
deductions to be allowed to him. It is necessary to guard against 
two extremes. The tenant must be allowed a fair inducement, by 
way of profit over and above what he could obtain on his capital as 
& mere investment, to embark in the business in question; but he 
must not be allowed so much profit as would absorb the whole of 
the returns, and go to show that all the profits were due to his per- 
sonal skill, and none to the innate value of the hereditament. 
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s capital must be controlled within certain 
therefore, of how much capital the 
de in any particular circumstances, 
after the current outgoings have been settled. Here the case of 
the Phenix Company crops up again ; and, by way of illustrating 
one of the refinements of the judgment in this example, we are 
bidden to “‘ imagine gas-works complete in all respects, except that 
they possess no meters;” and we are conducted through a 
considerable length of inquiry into the different circumstances of 
a gas company with and without meters. It is in connection with 
disquisitions of this kind that gas engineers are led to entertain 
the aspiration for some principle of rating that does not depend so 
much upon flights of imagination. The allowance of the usual 
173 per cent. upon the tenant's capital is mentioned as having been 
first found by the Court of Quarter Sessions in the above case ; 
concerning which it is remarked that “this was the first time in 
the history of the rating of gas-works in which a claim for risks 
and casualties had been made.” The Editor makes it understood 
that he is not quite satisfied as to the justice of such a claim, as he 
holds the risks which were brought forward at the time in support 
of the demand (the Wood Street fire, for which the Great Central 
Gas Company were held responsible ; the explosion at the London 
Gaslight Company’s works; and the destruction by fire of Savile 
House in Leicester Square) as more properly landlord’s risks. 
This, however, is a debateable matter which cannot be suitably 
dealt withtnow. Mr. Glen goes very fully indeed into the details of 
tenant’s allowances for the administration of gas and water works ; 
but we are inclined to think that a fully worked-out example would 
have been in place here, and would have made the chapter more 
complete. Pega . 

The apportionment of rating in respect of gas undertakings 
spread over several parishes comes in for detailed examination. 
The ease of the Cambridge Gas Company is mentioned first. It 
was demanded on behalf of the parish that the apportionment 
should be based upon the gross amount received from the sale of 
gas therein; but, as pointed out by Lord Denman, this would have 
the effect of leaving out in the cold any parish containing works 
and mains, but not contributing any rental. Lord Denman’s 
decision went upon the proportionate ‘‘ quantity of apparatus” 
situate in each parish, but without explaining how this quantity 
was to be determined. The anomalous effect of this judgment in 
certain cases is dwelt upon; and other judgments are cited at 
length, notably that of the West Middlesex Water-Works Company, 
in which the question at issue was the rateable value of a trunk 
main in the parish of Hampton. After all, the justice of the 
matter is left in considerable doubt. 

On the whole, we can recommend this work as a good, but by 
no means elementary treatise on the subject of assessment. It is 
very clearly printed, and has been carefully got up. There is an 
appendix, occupying a third of the volume, which is not the least 
valuable part of it; comprising, as it does, the statutes relating to 
the subject from 43 Eliz., cap. 2, to 47 Vict., cap. 5. Thereis also 
a copious index, and a list of forms. Altogether, the information 
given by Mr. Glen to his readers is voluminous and accurate. 


Consequently, the tenant’s ¢ 
limits. It becomes a question, 
tenant must be allowed to provi 





ANALYSIS OF HYDROCARBON GASES. 

Our readers are probably familiar with Bunsen’s method of 
analyzing hydrocarbon gases, as described in ‘‘ King’s Treatise on 
Coal Gas,” Vol. II., p. 216 et seg. Briefly, it consists of taking a 
measured quantity of gas to be experimented upon, in a eudiometer 
tube, adding an excess of oxygen, exploding by means of the electric 
spark, and then noting (1) the contraction in volume, and (2) the 
further contraction caused by introducing a solution of soda in con- 
tact with the gas; (1) giving the quantity of water vapour formed, 
and (2) the quantity of carbonic acid. From these data the per- 
centage of hydrogen and carbon present in the gas can be worked 
out. By further calculations the percentage of oxygen or nitrogen 
present can also be arrived at. A practical difficulty encountered 
in the working of this method is the violence of the explosive action, 
which in the case of gases rich in hydrogen or hydrocarbon may be 
so strong as to shatter the tube, or to blow out some of the con- 
tents. Two methods of obviating this difficulty are open, and they 
both aim at moderating the violence of the explosion. The 
operator may either dilute the gaseous mixture by using an excess 
of oxygen, or perhaps of nitrogen or other inert gas ; or, by dimin- 
ishing the pressure (which has the effect of proportionately 
increasing the volume) reduce the violence of the explosion to 
within limits of safety. 

Messrs. Lothar Meyer and Karl Seubert have recently read 
before the Chemical Society a paper entitled “‘ Gas Analysis under 
Greatly Diminished Pressures.” At the commencement they state, 
with reference to Bunsen’s method of gas analysis: ‘‘ The atmo- 
spheric air which has to be added to moderate the violence of the 
explosion causes some inconvenience, and, moreover, is liable to 
afiect the accuracy of the results, since it is difficult to hit the point 
et which all the combustible gas should be completely burned with- 
out oxidizing any of its nitrogen. It is well known that the 
energy of combustion of explosive gaseous mixtures can be greatly 
moderated by diminishing the pressure ; so much so, indeed, that 
they may even become incapable of being ignited.” Having 
noticed the results obtained by previous observers in this direction, 
they continue: ‘The ease with which any pressure between 0 mm. 
and the ordinary atmosphere may be obtained by means of Schoop’s 
apparatus induced us to apply it to gas analysis by explosion under 
diminished pressure, in place of the usual method of diluting with 
an indifferent gas. The method proved to be not only easy to 





carry out and fairly accurate, but also safe and rapid.” The 
apparatus they employed was a simplified modification of that 
described by Schoop, and shown by the accompanying illustration. 
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A cast-iron pneumatic trough of special design is required, having 
two openings through the bottom. On the outside of the trough glass 
tubes are cemented into the perforations ; and they pass through a 
hole provided for them in the table on which the trough is supported, 
nearly to the floor, when they are joined so as to forma U-tube. The 
lower end is connected, by means of a strongly covered caoutchouc 
tube, with a mercury reservoir, suspended by means of a cord, and 
capable of moving vertically against an upright provided for the 
purpose of guiding it. The cord passes over a pulley at the top of 
the upright, and is grasped by a suitable clip fixed at a convenient 
height on the back of the same. One of the openings in the bottom 
of the trough is intended to receive the eudiometer. The other 
receives a barometer tube, which is joined at the upper end to a 
capillary tube bent parallel to the barometer tube, and reaching 
nearly to the bottom of the trough. This arrangement enables the 
pressure on the gas contained in the eudiometer to be varied from 
atmospheric pressure to 0 mm.; the pressure being reduced as the 
reservoir of mercury is raised, and lowered as it is let down. Thus 
the cord and clip, as above described, enable the pressure to be 
regulated as desired. The barometer tube is graduated in milli- 
métres ; and the difference between the level of the mercury in the 
eudiometer and that in the barometer tube gives the pressure on 
the gas contained in the former. A cathetometer is used for reading 
the graduations, as usual in observations of this kind. In the illus- 
tration, W is the pneumatic trough standing on the table T. B is 
the barometer tube; and E the eudiometer. G shows the two 
glass tubes connected to form a U-tube, and having a T-piece at 
the lower end for the flexible tube S, which is connected with the 
mercury reservoir Q. The upright, cord, pulley, and clip, which 
enable the latter to be raised or lowered as required, are likewise 
shown. 

After describing the means to be adopted, when moist gases are 
to be analyzed (which is usually the case), in order to render cor- 
rection for the vapour tension of water unnecessary, an account is 
given of some experiments made for the purpose of ascertaining 
the explosiveness of gaseous mixtures under diminished pressure, 
and which yielded the following results. With the mixtures of 
gas as specified, the pressure stated was the lowest at which an 
explosion could be obtained :— 


Pressure in 
Millimétres. 

1 volume of methane (CH, with about 2 volumes of oxygen . 130°0 

1 - propane (CsHs) - 5 - i > wae 

1 ee ethane (C2H4) i 3 a a 63-2 

i! ai propylene (CsHe) _,, 4% 1 ” + 63°2 

1 o acetylene (CoH2) _ ,, S » ee - 82°4 

1 “ carbonic oxide (CO) ,, - » se - 219°0 

1 a hydrogen a . at . 125°0 


The above results were obtained when one of Clark’s electric 
lighters was used to furnish the spark. When a small Riihmkorff's 
coil worked with six Bunsen dichromate cells was employed, 
explosion took place at considerably lower temperatures. This 
was because a larger and more powerful spark was obtained with 
the latter than with the former apparatus; and the size and power 
of the spark have a considerable influence on the pressure at which 
explosion occurs. 

Full details of analyses made of the five hydrocarbons above 
named are given; and some idea of the approach towards accuracy 
that is obtainable is furnished by the following extract, in which A 
stands for the volume of hydrocarbon gas as measured at the com- 
mencement, B its volume as calculated from the water vapour as 


* For the convenience of those who are unfamiliar with the metrical 
system, it may be mentioned that the millimetre is equal to 0°03937, or 
rather less than jy inch. By dividing the figures given by 25, a close 
eer to the corresponding pressures in inches of mercury will 

obtained. 
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shown by the contraction caused by the explosion, and C the volume 
as calculated from the carbonic acid produced :— 
A B 


; ‘ C. 
Methane . . . . 10°687 oe 10°620 oe 10°391 
Propane .. . .  6°669 oe 6°790 oe 6917 
Acetylene. . . . 8692 oe 3°653 ee 3°867 


In concluding, the authors state that a comparison of the results 
obtained by them shows that the “ diminished pressure”? method 
gives results quite as favourable as those obtained by dilution with 
nitrogen or atmospheric air; while it has the advantage of being 
more rapid, and of avoiding the inconveniences arising either from 
too violent or from incomplete explosion which may occur when 
nitrogen is used. An analysis can be completed within three or 
four hours; the manipulation of the apparatus is simple, and the 
results obtained with even small quantities of gas are sufficiently 
accurate. 

One of the authors (Mr. Lothar Meyer) also contributed a paper 
on “ Calculations of Gas Analyses,’’ which forms a sort of appendix 
to the foregoing. It consists of some remarks on the advantages 
of adhering strictly to Avogadro’s law on the calculation of gas 
analyses, and generally deals with the subject of the deductions that 
may be made from the quantity of water vapour and carbonic acid 
obtained by operating with the apparatus above described. This 
subject, so far as it relates to analyses of coal gas, is explained in 
the chapter in ‘‘ King’s Treatise’ quoted at the commencement of 
the present article. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
A scarcity of business is still the complaint in our markets; but 
what transactions have been effected have been done at good prices, 
and all stocks are remarkably firm. The few variations in the 
quotations which happened in the past week were all upward. 
Brentford old widened out to 200-210 nominally, without business 
done; and the new stock gained 2}. Alliance and Dublin is } 
better (cwm div.). South Metropolitan ‘‘ B” stock regained its last 
preceding figures; and Imperial Continental added 1 more to its 
already leading price—being the highest-priced ordinary stock in 
the market. All other stocks remain nominally unchanged ; 
though some of them, especially those of the Metropolitan Com- 
panies, really look as if they might have borne higher quotations. 
The rise in the Bank rate from 2 to 3 per cent. has not affected the 
market. 

The favourable anticipations we expressed last week regarding 
water stocks have been well realized. There is not much doing; 
but all transactions marked have been at good prices. Buyers of 
Kent increased their offers by 5. West Middlesex improved 3; 
Southwark and Vauxhall, 2; and Chelsea, 1. There was no retro- 
grade movement per contra on the part of any other stock; and 
there is reasonable prospect of general firmness being maintained 
in the immediate future. 

The markets closed at the end of the week as follows :— 
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| Ses) 

Issue Share ex (SBE NAME, er ; } | upon 
| Dividend. 229} \sfte Prices 4 Tavest- 
| | ae | | | Wk.| ment. 

7 ee \p.c.| GAS COMPANIES. |__| | |8 od 

589,944 10 | 9 April| 10 Alliance & Dublin 10p.c.max) 10 | 19—20| +45 0 0 

200,000; 5 | 29 May 74 Bombay, Limited . . . .| 5| 6%—73}|.. [5 8 5 

880,000 Stck.| 28 Aug. | 105 Brentford Consolidated . .| 100 200—2104+3 5 2 4 

110,000, , | » | 7% Do. New. . . « «| 100 /158—157\+23/418 8 

820,000) 20 [26 Sept.| 113 |British. . . . . « « «| 20| 48—45*|.. [5 0 0 

550,000 Stck.| 9 April | 123 |Commercial, Ol@ Stock . .| 100 |255—260! .. [418 0 

125,845) ,, | 93 | Do. New do. ._ .| 100 |193—198| .. [418 5 

70,000' ,, |27 June! 44 | Do. _ 4$p.c. Deb. do.| 100 |117—122| .. [8.18 9 

557,320, 20 |12June| 10 |Continental Union, Limited.| 20 | 87—88|..|15 5 8 

242,680) 20 a 10 Do. New 69&'72| 14 |264—274| ©. |5 110 

200,000 20 me 7 Do. 7 p.c. Pref. | 20 14}... |4 8 10 

234,060 10 | 30 July| 11 |European Limited . . .| 10| 2i—22/.. |5 0 0 

90,000; 10 |, | 11 | Do. New. | 74 15-16|:.|5 3 4 

177,030; 10 = ee Do. do. : .| 6110-111 ../5 0 0 

5,442,550 Stck.| 14 Aug.| 12 |Gaslight& Coke, A,Ordinary | 100 |222—2296| .. |5 6 2 

100,000 ,, $s 4 | Do. B,4p.c.max.| 100 | 82—85 | .. 414 1 

665,000) ,, va 10 | Do. C,D,&E,10p.c. Pf.| 100 |237—242) .. |4 2 7 

80,000) ,, Ke 5 | Do. F, 5 p.c. Prf. | 100 |118—118] .. |4 4 8 

60,000 ,, a 74 Do. G,74p.c. do. | 100 |160—170} .. |4 8 2 

1,300,000! ,, 4 . | Do. H,7 p.c. max.| 100 |150—155| .. /410 8 
466,588] ,, | ,, 10 | Do. J, 10 p. c. Prf.) 100 |235—240| .. |4 3 4 
1,061,335, ,, |12June| 4 Do. 4p.c. Deb.Stk.| 100 |108—111| .. |3 12 0 
295,912} ,, io” | 44 Do. 4$p.c. do. | 100 |118—129] .. |3 13 9 
475,020! ,, ee es Do. Gp.c.. . +| 100 /160—165| .. (312 8 
8,500,000, ,, |15 May| 10 |Imperial Continental. . ./ 100 |207—210/+1/415 2 
150,000 5 |29May/ 9 |Oriental,Limited . .. .| 5 os 5 00 
500,000 Stck.| 28 Aug.| 144 South Metropolitan, A Stock) 100 |265—270| .. [5 7 4 
1,350,000, ,, | 4, | 113 Do. B do. | 100 |220—225/+2 5 4 5 
255,200; ,, |27June| 5 Do, 5p.c. Deb. Stk.| 100 |127—130| .. (3 16 11 
WATER COMPANIES, | 
684,725 Stck.|27 June} 73 |Chelsea, Ordinary . . . «| 100 |185—190/+1 316 8 
1,695,260| ,, y | + |East London, Ordinary . «| 100 |185—190| .. |8 18 11 

700,000) 50 | 12 June 84 |Grand Junction .. . .| 60 |108—108 .. 818 8 

699,250) Stck.|15 May| 10 |Kent . . . . « « « «| 100 |255—260/+23'3 16 11 

951,800) 100 | 27 June! 74 |Lambeth, 10 p.c.max. . .| 100 /188—188| .. [319 9 

406,200! 100 ” 74 Do. hp.c.max. . .| 100 |170—180| .. |4 8 4 

150,000 Stck.|26 Sept.| 4 Do. 4p.c. Deb. Stk. .| 100 |110-113*| .. |g 10 9 

500,000; 100 | 14 Aug.| 124 |New River, New Shares . .| 100 |820—330| .. |8 18 5 

1,000,000'Stck.| ,, 4 Do. _4p.c. Deb, Stk. .{ 100 [118—116| .. [8 8 11 

742,300 Stck. 12June| 8 (|S'thwk&V’xhall,10p.c. max.) 100 |185—190'+2 |4 4 2 

1,154,641) ze ra | 10 |West Middlesex . . . .| 100 |245—250/+3 4 0 0 








(*Exdiv.! | 





METROPOLITAN Gas Company or MELBOURNE.—This Company are about 
to borrow £197,500 in 5 per cent. debentures, under the authority of their 
Act passed in 1878 by the Legislature of the Colony of Victoria.  Particu- 
lars as to the position of the Company, and the conditions of issue of the 
loan, will be found in the advertisement columns to-day. 

Lass’s ANALYSIS OF THE METROPOLITAN WaTER CoMPANIES’ AccouNTs. 
—The current year’s issue of this invaluable work will be published on 
Thursday next; and, besides the vast array of information as in previous 
years (including a map of the Companies’ districts), will contain verba- 
tim reports of the three judgments in the Dobbs case—by the Queen’s 
Bench Division of the High Court of Justice, the Court of Appeal, and the 
House of Lords. 





Hotes. 


Tuer INFLUENCE oF COPPER ON STEEL. 


A recent issue of the Revue Industrielle contains an article on 
the influence of copper and sulphur upon steel. After Karsten, 
experienced makers consider that copper renders steel ‘ hot-short.” 
Professor Eggertz is less confident upon this point, and declares 
that steel containing 0°5 per cent. of copper possesses this failing 
only in a very small degree. Stengel holds that sulphur and 
copper both render steel hot-short ; and that it takes less of sulphur 
than of copper to render this property apparent in iron. According 
to Eggertz, steel made from iron containing 0°5 per cent. of copper 
is worthless. In America, only a very low percentage of either 
sulphur or copper is tolerated. In consequence of these divergent 
opinions, mostly based upon laboratory experiments, Herr Wasum, 
Engineer of the steel-works at Bochum, has carried out practical 
experiments with a Bessemer 3-ton converter. Metallic copper, 
and sulphur in the form of iron sulphate, were added to the metal 
in its molten state, and the behaviour of the steel, when rolled and 
tested in the usual way, was carefully noted when mixed with 
known quantities of the two impurities together and separately. 
It appeared from the results of Herr Wasum’s tests that copper 
has less to do than has been supposed with rendering steel hot- 
short. If less than 1 per cent. of copper is present, steel can be 
worked perfectly well, and retains its normal quality. Sulphur is 
more detrimental than copper; and so is phosphorus. Either 
sulphur or phosphorus in excess, in conjunction with copper, will 
render steel hot-short. 

Rustiess Iron. 

A sufficient time has now elapsed to allay all doubts concerning 
the permanence of the results of treating iron by the Bower-Barff 
rust-preventing process. As repeatedly explained, this process 
consists in producing a coating of magnetic oxide upon the iron 
subjected to it. The coating forms something more than a skin; 
it enters into the substance of the metal to a depth beyond risk of 
destruction by any ill-usage short of actually breaking the sample. 
At Skin Market Place, Southwark, there is a factory for treating 
iron goods by the process; the necessary heat for the kilns being 
obtained from gas-furnaces which are combined with them. Speci- 
mens of gas and water piping, wrought and cast, are shown here 
that have been exposed to daily alternations of wet and dry, salts 
and acids, for many months, and remain as sound and clean as at 
first, while common unprotected iron must have been replaced two 
or three times under similar conditions. For the smaller classes of 
iron goods this process affords perfect protection from corrosion ; 
but, as yet, the appliances have not been sufficiently developed for 
dealing with the larger sizes of cast-iron mains, &c. It is much to 
be desired that some means for extending the process to gas-mains, 
in substitution for the unsatisfactory pitch solution, should be 
devised. At present rain and hot-water piping appear to be among 
the largest sizes of such goods to which the process has been 
applied. All sizes of barrel tubing for use in chemical works are, 
however, treated in this way; and ironwork for use in buildings can 
in the same manner be rendered as enduring as copper. It may 
be noticed that the gas employed in heating the kilns is made from 
slack, and therefore resembles the Siemens generator gas, as used 
for iron-works, rather than the simple carbonic oxide gas produced 
in generators for which coke is used. An exhibit of rustless 
ornamental and culinary articles from this factory, shown at the 
Health Exhibition, has attracted considerable attention. 


SULPHURET OF CARBON As A DISINFECTANT. 


M. Peligot has presented a ‘* Note” to the Comptes Rendus on 
some newly-discovered properties of sulphuret of carbon. Contrary 
to the teaching of the text-books, sulphuret of carbon is soluble in 
water, in the proportion of 2 to 8 milligrammes per litre. The 
compound stops fermentation, and kills microbes. The manipula- 
tion of the liquid is perfectly harmless ; and it is erroneous to say 
that workpeople, employed in factories where it is used, are poisoned 
in consequence. No such ill effects as are supposed to emanate 
from this cause have been detected by M. Peligot in workmen con- 
tinually living in the midst of sulpho-carbonaceous vapours. The 
respiration of the vapour of sulphuret of carbon occasions, after a 
few minutes, a state of anesthesia similar to etherization, which 
speedily disappears. The aqueous solution has a sweet taste, and 
produces a sensation of heat in the mouth and stomach. The 
author thinks that this solution will be useful as a perfect and 
harmless antiseptic. In cases where the spread of an epidemic 
through contamination of the water supply is to be feared, he pro- 
poses that the supply should be passed through apparatus whereby 
it may be impregnated with sulphuret of carbon. 


THe Future ofr Water Gas. 


Herr V. Ehrenwerth, writing in Stahl wnd Eisen as to the 
relative merits of water gas and ordinary producer gas for the 
principal metallurgical purposes, comes to the conclusion that, at 
all events at present, there is no prospect of water gas superseding 
the other. The chief reasons he assigns are that the plant for the 
production of water gas is considerably more costly than ordinary 
producers; and that the gas from the latter already allows of the 
production of temperatures sufficient for the requirements, and as 
high as the furnace materials now employed can stand with advan- 
tage. Nevertheless, he considers that water gas has a great future 
in some special industries, because high temperatures can be 
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obtained with it, without previous heating of the gas and air; and 
these high temperatures are also accompanied by a flame less liable 
to cause oxidation. For domestic firing, the only great advantage 
of water gas over ordinary producer gas would be the much smaller 
mains that could be used for conveying it. But taking this into 
account, and comparing the relative costs of water gas and ordinary 
illuminating gas ‘as now laid on for domestic use, the conclusion of 
the author is that water gas is rightly called the “ fuel of the 
future.” But it must, he says, be rendered strong-smelling, so 
that danger of poisoning and explosions, from undetected leakages, 
may be less than would be the case with an almost odourless gas. 


Tue PropuUCTION OF PERMANENT GaAs FROM PaRaFFIN OILs. 


A paper on this subject was read before the Chemistry Section 
of the British Association, at their recent Montreal meeting, by 
Dr. Stevenson Macadam, F.R.S.E., of Edinburgh. In the course 
of it he said that for the last 14 years he has devoted much atten- 
tion to the illuminating values of different qualities of paraftin oils 
in various lamps, and to the production of permanent illuminating 
gas from these oils. His earlier experiments were only directed to 
the employment of paraffin oils as oils ; and the results proved the 
superiority of the paraffin oils over vegetable and animals oils, 
especially for lighthouse service. His later trials, however, were 
mainly concerned with the breaking up of the paraffin oils into 
permanent illuminating gas; and the results formed the basis on 
which paraffin oil gas has been introduced into the lighthouse 
service of Great Britain, both for illuminating purposes and as fuel 
for driving the engines of the fog-horns. The following table 
shows the results of his investigations on the relative values of the 
crude, green, and blue oils :— 


‘ : Crude, Green. Blue. 
Gas per gallon, in cubic feet. . . . Ss Ws We 
Candle power . . TW ce 53. 54 


Light-value of gas per ton of oil, given 


in pounds of sperm candles 4494 .. 4741 .. 6044 





At the Nuremburg technical school a series of attempts have 
been made to restore the original qualities of steel after it has been 
burnt in the forge. These tests have been carried out with various 
classes of steel in common use for tools, and with varying degrees 
of success. Sometimes this accidental burning can be repaired by 
hammering the piece of steel while hot; but more generally it is 
only worth returning to the scrap heap. The alteration known as 
burning is due to a more or less considerable decarburation of the 
metal. Among the processes that have been devised for restoring 
burnt steel, the following has given excellent results. The piece of 
metal is brought to a red heat and suddenly plunged in a mixture 
composed as follows :—Pitch, 2 parts; train oil, 2 parts; tallow, 1 
part; with a small addition of common salt. This operation is 
repeated two or three times. 








Communicated Article, 


SOME OF THE PAPERS READ AT THE MEETING OF 
THE WESTERN (U.S.A.) GAS ASSOCIATION. 
By Our AMERICAN CORRESPONDENT. 
CoNncLUDING ARTICLE. 

Two points claim particular attention in Mr. Lansden’s paper on 
‘* Dip-Pipes ’’—first, that gas is benefited by bubbling through hot 
tar; secondly, his method of securing this object. As to the first 
contention, it may be said that possibly the writer might find some 
difficulty in naming any large number of gas engineers who claim 
that the gas is deteriorated by contact with hot tar; and I am in- 
clined to think that some confusion has arisen in Mr. Lansden’s 
mind on this point, by confounding with the “ dip versus anti-dip ” 
question the controversy relating to the proper way of leading off 
the gas and tar from the hydraulic. Whether the gas and tar 
should be separated at the outlet of the hydraulic main, or be 
permitted to flow away therefrom in close companionship, has for 
a long time been among the disputed questions of gas engineering; 
but seldom is the claim made that the gas is improved by bubbling 
through hot tar. The advantage usually claimed for the anti-dip 
is that by their use a free exit for the gas is afforded, and the pul- 
satory action of the gas on the retort avoided. To come to the 
second thought suggested by Mr. Lansden’s paper, if it is beneficial 
to pass the gas through } inch of tar, is the plan pursued at the St. 
Louis Gas-Works worthy of emulation? Mr. Lansden says he 
seals the dip-pipes to the extent of 2} to 3 inches, and then removes, 
by running the exhauster at a vacuum, all but finch. This prac- 
tice of producing on the hydraulic a vacuum of 2 inches is not free 
from danger; and in American gas-works running at an even 
gauge is much more in vogue in the present day than it used to be. 
The danger of drawing in air, and so lowering the illuminating 
power of the gas, when working at a vacuum, is now thoroughly 
appreciated ; and the custom of running below zero is falling into 
disuse. On the face of the scheme, it cannot be seen that 
Mr. Lansden’s plan offers any advantages ; on the contrary, it would 
seem that, if the gas can be benefited by bubbling through } inch 
of tar more than it is deteriorated by its prolonged contact with 
the hot retort (causing the deposition of carbon), the object could 
be more safely and cheaply secured by having a seal of 3 inch 
on the dip-pipes, and then letting the exhauster work at zero. 

_Mr. M‘Millin’s paper, on “ Retort Furnaces,’ was a summary of 
his six months’ experience with four furnaces of the Cincinnati 
pattern. These furnaces are constructed under the bench, and are 
14 inches wide at the grate-bar, widening out to 20 inches at the 








top of the door. They have straight walls from this point to within 
30 inches of the upper floor; then contracting to 14 inches at the 
retorts. The top of the ash-pan is set on a level with the basement 
floor. From the top of the ash-pan to the grate-bars measures 
30 inches ; from the grate-bars to the coke shoot is 7 ft. 9in.; from 
the coke shoot to the air ports, 24 inches. An attempt is made to 
heat the secondary air supply; but the arrangement cannot be 
readily understood without the aid of a diagram. Each furnace 
heats six retorts, burning off 300 lbs. of coal in four hours, with 
an expenditure of one-quarter of the coke. 

Mr. Gimper also read a brief paper on regenerative furnaces, 
from which I gather that he uses one-third of the coke made. In 
explanation of this rather high percentage, it should be said an 
inferior coal is used, which produces a very poor quality of coke. 

Mr. Lansden again claimed the attention of the Association 
while he read a short paper on “‘ Benches of Threes.”’ The writer, 
who is Engineer of one of the largest Western Gas-Works (the 
St. Louis) still adheres to the practice of putting only three retorts 
in an arch. Latterly he has been using large retorts, giving 
3000 inches of floor surface ; and he claims very good results. The 
coke used is 42 per cent. of the make. The writer is now trying 
the experiment of using an extra large retort for the top one; the 
dimensions being 19 in. by 82 in. by 9 ft. With such a bench 
Mr. Lansden burns off 1200 lbs. of coal every four hours. 

A short discussion on steam-jet exhausters came next in order. 
The general tenor of the remarks of the gentlemen who had had 
experience in this direction was that the jet almost invariably led 
to trouble with naphthaline; the only exception being where the 
poor Western coals were used. These coals are of such an inferior 
grade that it is generally assumed there is no such thing as naph- 
thaline in the resulting gas ; hence there can be no deposit. 

After considering some minor matters, the Association adjourned. 


Cechnical Record. 


NORTH OF ENGLAND GAS MANAGERS’ ASSOCIATION. 


[In the last number of the JourRNaL we gave a summary of the 
proceedings at the meeting of the above Association held on the 
previous Saturday, with the full text of the papers read thereat. 
We now give a more extended report than we were then able to lay 
before our readers. | 


The Fifteenth Half-Yearly General Meeting of this Association 
was held on Saturday, the 4th inst., at the Gas Offices, North 
Shields—Mr. W. H. Arxtnson, of Tynemouth, President of the 
Association, in the chair. There was a very numerous attendance 
of members from various parts of the district. 

The Honorary Secretary (Mr. W. Hardie, of Newcastle-on- 
Tyne) read the minutes of the previous meeting, and they were 
confirmed. ' 

On the motion of the Presipent, Mr. C. M‘Callum (of the firm 
of M‘Callum and Co., of Newcastle) was elected an Associate. 

The Prestpent then delivered the Inaugural Address which 
has already appeared. 

At its close the reading of papers was proceeded with. These 
were taken in the order in which they were given in the JouRNAL 
last week; the first being that by Mr. W. J. Warner, of South 
Shields, on “ Experience in Altering the Position of Gas-Mains.”’ 
The meaning of the paper was so admirably explained by Mr. 
Warner, by the aid of the diagrams prepared by the Borough 
Engineer, that only the following remarks were made thereon :— 

Mr. V. Wyatt (London), referring to the turned and bored 
joints mentioned by Mr. Warner, said he had seen a main, having 
these joints, which was laid alongside a railway near London. 
The railway traversed a marsh two or three miles in length, and 
when a train was passing the land under the sleepers gave per- 
ceptibly. The pipes, however, stood the test; and he (Mr. Wyatt) 
attributed this to the fact that the land was all of one soft nature. 
He agreed with Mr. Warner that, where the land was of a varying 
nature—hard and soft soils alternately—such a result could not be 
obtained. 

The next paper was that by Mr. J. Wayte (Seaham Harbour), 
on “ The Use of Portland Cement in Gas and Water Works;" and 
it gave rise to the following discussion :— 

Mr. H. Tosey (Malton) asked if the joint referred to by Mr. 
Whyte was subjected to variable degrees of temperature, and 
whether it was air or water pressure. If water, he asked whether 
it was hot or cold. He himself was of opinion that where cement 
joints were subjected to extremes of heat and cold they invariably 
cracked. 

Mr. V. Wyatt (London) said he had found that where iron 
columns were jointed with cement, they contracted with cold; and 
as the cement had no elasticity in it, it cracked at once. Everyone 
knew that substances, particularly iron, expanded and contracted 
under the influence of heat and cold respectively ; and unless they 
could get a joint with some elasticity in it, they could not expect it 
to hold together in all seasons. As an instance of extreme want of 
elasticity in cement, the members would all be aware of a practice 
in vogue of covering a crack in a wall with a thin film of cement; 
the object being to ascertain whether the rupture was continuing 
to open. If it was, so soon as the cement dried it was found to 
be cracked, even although the extent of the further opening was 
otherwise imperceptible. 
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Mr. J. Hepwortu (Carlisle) asked if a difference in the quality 
of cement would not have a varying effect on the strength of the 
joints. It would, he said, be as well to know whether the right 
article had been used in the instances which had proved failures. 
He thought the different qualities would give different results. 

Mr. J. Watson (Newcastle) said the quality of the cement made 
all the difference. In the firm with which he was connected they 
had frequently made joints with Portland cement, and they had 
always proved satisfactory. The pipes would, in every instance, 
have to be broken before the cement joints would give. They had 
not used iron borings, not seeing any advantage in so doing. The 
water in the pipes was on Sundays cold, and on Mondays heated 
to 120° Fahr. The pipes had been tested up to 50 or 60 lbs. 
pressure. 

Mr. Wricut (Stockton-on-Tees) said he had used Portland cement 
for joints, as described in the paper, and did not think that under 
these conditions it would be so subject to contraction and cracking 
as to cause disaster to the joints. 

Mr. Wyatt remarked that if they wanted a cement joint with 
some elasticity in it, they would have to mix it with oil. 

Mr. Watson said he must take exception to this, as oil and 
cement would not mix. 

Mr. Wyarrt asserted that he had tried it many times, and it had 
always proved a success. 

Mr. WuytE in reply said hot water was put into the pipes and 
shut off frequently ; and the cement had not cracked. He had not 
used any oil with the cement, and had simply introduced the iron 
borings with it, because at the time he was making the experiment 
he was afraid, if he did not do so, the joint would not hold. How- 
ever, if he had occasion to make a similar joint he would not use 
borings. 

Mr. Wricut (Stockton-on-Tees) then read a paper on “ Green’s 
Improvements in Tower Scrubbers.” 

Mr. I. Carr (Widnes) was the only gentleman who spoke relative 
to this paper. He fully agreed in the opinion expressed by Mr. 
Wright as to the excellence of the apparatus described in the 
paper. They had, he said, introduced the scrubbers at their works 
at Widnes, and found them work exceedingly well. The frames 
described were as durable as boards, did not cost any more, and 
had twice the scrubbing power. In addition to recovering all the 
ammonia, the scrubbers assisted in purifying the gas. They were 
at present averaging 4d. per 1000 cubic feet for purifying; and he 
might add that the arrangement was not yet in full operation. 


The reading and discussion of papers having concluded, thanks 
were accorded to the readers. 

The Honorary Secretary then read the following resolution of 
the Committee on the subject of altering the rules as to the election 
of members of Committee :—‘“‘ That the members of Committee be 
elected for two years, two of whom shall retire each year by rota- 
tion, and shall not be eligible for re-election for two years; the 
two members who have been longest in office to retire at the next 
annual meeting.” 

After a brief discussion, the motion was put, and carried without 
dissent. 

Mr. C. Sevuers (York) said that, in accordance with the notice 
of motion he gave six months ago, he now begged to move, in 
the interests of the Association—and, with all deference to those 
who differed from him, he would say in the best interests of the 
Association—that instead of the members meeting, as at present, 
twice a year, they should in future meet only once a year. In sub- 
mitting the motion in a formal manner, he was quite prepared to 
expect that he would have to encounter a certain amount of preju- 
dice, for they all knew that there were in society men who were 
“averse to making any changes, and there were individuals scat- 
tered about who had not the moral courage to follow their convic- 
tions, when these were in favour of doing away with an old custom, 
however bad the custom might be. But as the members had had 
six months to consider the proposition then submitted, he was 
encouraged to think that the majority of them would have come 
to the conclusion to which he had arrived—viz., to adopt the 
alteration suggested. He was encouraged to believe that they 
would come to such a conclusion because he felt that there 
was in the Association as much intelligence as was to be 
found in any similar organization; and because he felt convinced 
that if they did not adopt the proposition now, they would be com- 
pelled before long to follow the example of some other Association 
who would take the lead instead of them. It was no use blink- 
ing these matters, and ignoring facts for the sake of politeness. 
They all knew the difficulty experienced in getting papers suffi- 
ciently interesting and worth discussing for two meetings in 
the year. They all knew, too, that similar Associations had 
experienced a like difficulty. Therefore he trusted they would 
not pass this matter over lightly. There was another subject 
which belonged to the question—viz., the character of the 

apers that were now submitted to gas managers associations 
or discussion. A few years ago, when these organizations were 
first started, the subjects then brought forward were interesting, 
were novel, had a certain educational force, and were more 
attended to and more discussed than were the subjects introduced 
at the present day. He held that the newness of the thing had 
passed away, and that the subjects had been so thrashed out that 
it was difficult to find one sufficiently interesting to submit to.a 
meeting like the present. He thought it would be very dangerous 
indeed to their Association if they were compelled, for the sake of 
politeness, to come to meetings like the present, and listen to any 





papers that might be read to them. He also considered that it 
was very dangerous to a society like theirs, which called itself a 
scientific association, that it should have for the main object of its 
attraction its dinner or its excursion. ‘This was a pretence that 
would not carry on the Association ina respectablemanner. He could 
not see that members gained more from social intercourse with each 
other than by intercourse with men belonging to other industries and 
associations. At the last meeting he had alluded to the great contest 
between the electric light and gas. Great good resulted to the gas 
industry throughit. They were stimulated to look into their profes- 
sion, and their inventive powers were strained to a degree they were 
never put to before; and they made a great stride forward in con- 
sequence of this competition. But no one imagined that they were 
always going to make the same great strides. They must not 
imagine for a moment that development would stop if they discon- 
tinued meeting twice a year. It would go on; and they had plenty 
of means of making known their inventions through the Press to 
the public. Then he thought they would have to consider what 
other industries and other scientific associations were doing. If 
they looked at some of the other large industries in the country, 
they found that they had no organization such as the gas industry 
had; and yet they had immense interests, and as much to do with 
science as gas managershad. Take the railway interest, which had 
millions and hundreds of millions of capital invested in connection 
with it. Then they had the Associated Chambers of Commerce, 
and the British Association; which latter was an Association that 
covered a very wide field of thought. It took up chemistry, 
mechanics—in fact, every physical science; and yet it only met 
once a year. Then they came to the Social Science Congress. 
There they had an Association that was so greatly interesting, and 
was developing so vastly, and yet it only met once a year. Then 
they had the engineers’ and the medical associations; and they all 
had the same rule of meeting once a year to preserve their industry 
and interests. In conclusion, he would ask those gentlemen who 
differed from him to give him some logical and sensible reason for 
so doing. 

Mr. W. Forp (Stockton) formally seconded the motion. 

Mr. G. A. ALLAN (Wallsend) thought Mr. Sellers was scarcely 
correct. The engineers certainly met all together once a year; but 
they had district meetings the same as the present gathering was. 
By means of such meetings they could lay their troubles before 
each other, instead of having to travel from works to works to 
obtain the information they required. He thought good resulted 
from their meeting half yearly. 

Mr. W. J. Warner (South Shields) said he had always been of 
opinion that meetings once a year were sufficient for their require- 
ments. At the same time he did not see why they should be 
carried over to Mr. Sellers’s way of thinking. He objected to the 
statement that it was the social character of their gatherings that 
afforded the principal inducement to meet frequently. As Mr. 
Allan had said, they often met each other when they were under 
a difficulty in connection with some detail of their profession, and 
they were thus often assisted in its removal by some other member, 
who would tell them exactly what to do to put thething right. It was 
the exchange of opinions and ideas, and the advantage of the varied 
experience of each other, that made the district meetings of use. 
Otherwise, they must all fall through, and they would meet each 
other only at the annual gathering in London. In his opinion, 
committeemen ought to be compelled, by some means, to contri- 
bute papers, the difficulty in obtaining which had been referred to 
by Mr. Sellers. Year after year these gentlemen dropped into 
position as committeemen, and yet did not realize their responsi- 
bility in this matter. As a means of meeting the difficulty, he 
would propose, as an amendment, that the first half-yearly meeting 
of the Association be devoted to the President’s address, and the 
second meeting to the reading and discussion of papers on the 
various improvements and alterations which had come under the 
notice of the members during the intervals of meeting. 

Mr. SELLERS, in reply, maintained that the principal induce- 
ment to frequent meetings was the dinner that was provided on 
each occasion. 

Mr. WakNER (interrupting) warmly protested against this asser- 
tion, which, he said, had been adduced once before that day; and 
he, for one, was not going to quietly hear it repeated. 

Other members having resented the imputation, 

Mr. SELLERs (continuing) said Mr. Warner had expressed an 
individual opinion ; and this was all that he (Mr. Sellers) had done 
himself. 

Mr. W. Situ (Darlington) then seconded Mr. Warner’s amend- 
ment, to the effect that the meetings be continued as at present, 
and it was put to the meeting and carried unanimously ; only two 
hands—those of the mover and seconder—being held up in favour of 
the motion. 

This concluded the business of the meeting; and the members 
then adjourned to the Grand Hotel, Tynemouth, where they were 
entertained at dinner by the President as already reported. 





CANALIZATION. 
By W. J. Warner, of South Shields. 
[A Paper read before the South Shields Plumbing and Sanitary 
Association. ] 

The last meeting of gasfitters which I attended was that of the 
‘* Gasfitters’ Mutual Association.” It was held in the great year, 
1851, in London. For your information I may say that it scarcely 
survived the year of its birth; but during its short life it did some 
remarkably good work in the way of lectures and papers. I will, 
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with your permission, quote from one of the lectures. (Some of you 
may be rather startled by the striking resemblance to a strong 
current of opinions that flowed from scientists and promoters of 
public companies about two or three yearssince.) The lecturer was 
one by profession ; and some of you may have heard him at the 
Polytechnic Institution in London. I refer to Dr. Bachhoffner. 
He opened his lecture on the electric light by referring to the 
threatened position of the gasfitter through the successful operation 
of the electric light system; and said: ‘‘ The subject of the electric 
light is not foreign to this Association. But some may ask, ‘If 
this light sueceeds, what will become of the gasfitters ? Our occu- 
pation, like Othello’s, will then be gone.’ Now, it strikes me that, 
if the electric light became common, the business of gasfitters 
would still be as essential as it is at present; and therefore it is 
imperatively necessary that they should understand what I have 
to speak upon.” 

I must here acknowledge my obligations to the learned Doctor 
for the idea of addressing you upon your common calling; that is 
to say, upon a subject on which you must always be engaged, 
whether in the practice of gas lighting, electric lighting, water 
supply, or sanitary work—I mean ‘“Canalization.”” The word 
comes from the Latin canalis, a water-pipe (from canna, a reed, 
a pipe); in the widest sense, a channel or passage made by art for 
water. From this comes the more modern application of the word 
to the distribution of gas on the Continent ; but with ourselves this 
art is known only as “ distribution.” Though the word is modern 
in this application, the thing itself is notso. For many ages a natural 
pipe—the bamboo—has been used for the conveyance of natural 
gas in China. 

Captain Conder, in his search of the long-lost Kadish, the sacred 
city of the Hittites, met with the remains of what is probably the 
most primitive form of canal. He says: ‘‘ Before reaching Riblah, 
we found traces of an aqueduct crossing the plain east and west, 
and probably once fed by the water of the Orontes. The channel 
was formed by walls of mud, and craters resembling dens of gigantic 
antlions appeared to show where access had been made to a covered 
water-way beneath. These mud aqueducts, which are not used in 
Palestine, occur throughout the plains of Homs, and supply the 
city gardens from a great distance. They are of interest, because 
it would seem from the Egyptian sculptures that they existed also 
in Hittite times, resembling those used by the Assyrians and the 
Egyptians.” 

Reference is made in Homer to the two systems of conveying 
water, in the description of a garden. It is as follows :— 

Two plenteous fountains the whole prospect crowned : 
This through the gardens leads its streams around, 
Visits each plant, and waters all the ground; 

While that in pipes beneath the palace flows, 

And thence its current on the town bestows. 

To various use their various streams they bring ; 

The people one, and one supplies the king. 

It is almost beyond my subject to refer to the magnificent 

aqueducts of the Romans—to the miles and miles of beautifully 
turned arches, with their pools, fountains, and reservoirs, adorned 
with hundreds of marble statues and columns. Nor should I allude 
to the great triumphs of their engineering skill, in tunnels (miles 
long) to complete these water-ways. Though for these great 
marvels of ancient skill, taste, and judgment you may not have 
more than a general interest, yet you may find much to interest 
you in the practical details of your ancient business. Antiquarian 
relics of the plumber’s work may be found in museums. In 
Edinburgh there is to be seen a piece of pipe which was dug up 
from the palace of the Cesars. The Romans did not cast their 
pipes, but formed them out of sheet lead turned into cylinders, and 
soldered along the edges. Other descriptions of pipes were also 
employed. A writer directs water to be conducted from the well 
to the farm or villa by means of lead, wood, or even earthenware 
pipes. Earthenware was then considered more wholesome than 
lead ; though the distribution of the water was commonly effected 
by pipes of the latter material, the thickness of which was about 
finch. I will, however, give you an exception to this. It is stated 
that some of the females actually bathed in silver cisterns, into 
which the water flowed through silver pipes. 
_ The flow of water along the aqueducts was regulated by the 
inclination or slope of the channel. One writer gives 4 foot in 100 
feet; another, 1 foot in 100, or even in 60 feet. But in Constanti- 
nople there appears to have been another and very beautifully 
arranged system of regulation in action, which is thus described : 
“Through the greater part of its course the conduit consists of 
earthenware pipes. But square buildings, called sowterazi, are 
erected at different points on the declivities, between the reservoirs 
and the city, and the level of the top of every successive pillar 
in the same range varies; so that their descending direction is 
analogous to an inclined plane, commencing at the mountains.” 

There is very much interesting matter to be found in the history 
of the water supply to the City of London, especially to those 
engaged in this business. ‘ The first cisterne of lead, castellated 
with stone, in the Citie of London, was called the Great Conduit in 
Westcheap, which was begun to be builded in the yeare 1235.” 
This is from John Stow’s “Survey of London,” in the reign of 
Queen Elizabeth ; and it contains the earliest intimation of any 
attempt being made to supply the City with water by means of 
leaden pipes. The work was 50 years in the course of execution. 
Power was given by Henry VI. to the Lord Mayor and citizens to 
purchase 200 fodder (loads or tons) of lead for pipes or conduits ; 
and also to impress plumbers, labourers, &c., for carrying on the 
work of taking a supply from Paddington to the City. I should 





mention that there was one condition with the power of impress- 
ment—that the wages should be punctually paid. These powers 
were granted in 1439. I will presume on your patience before 
leaving these good old times, and give you an extract from a series 
of discourses written in 1666. It is from Rolle’s “‘ Account of the 
Burning of London.” “As nature,’ he says, “by veins and 
arteries, some great and some small, placed up and down all parts 
of the body, ministereth blood and nourishment to every part 
thereof, so was the wholesome water which was necessary for the 
good of London, as blood is for the good and health of the body, 
conveyed by pipes, wooden or metalline, as by veins, to every part 
of this famous City. If water were, as we may call it, the blood of 
London, then were its several conduits, as it were, the liver and 
spleen of that City (which are reckoned the fountains of blood in 
human bodies); for that the great trunks and veins conveying 
blood about the body are seated therein as great roots fixed in the 
earth, shooting out their branches in divers and sundry ways.” 

In what I have laid before you, I think, may be traced the great 
principles of canalization—the full flowing volume, the numberless 
streams, and the control of the pressure ; and the modern practice 
of our common business is but this. 

As I have just used the two words “ volume”’ and “pressure,” 
it may, perhaps, be as well to look at their meaning. By inverting 
a vessel and placing its rim just upon the surface of water, we shall 
enclose, of course, the air contained in the inverted vessel—we 
shall have a volume of air without pressure. Now, by forcing the 
inverted vessel, more or less, into the fluid, we shall subject the 
the air to pressure—we shall have a volume of air under pressure. 
If, as in the example before you, the vessels are of glass, the 
amount of pressure may be measured, in inches, by the distance 
between the two surfaces of the liquid or water. The arrangement 
thus becomes a pressure-gauge ; and may be so used by making a 
communication by a bent pipe with the interior of the inverted 
glass. The ordinary pressure-gauge (a bent glass tube, connected 
at one end with the gas, the other end open to the atmosphere, and 
about half filled with water) is, of course, the more convenient 
form. Instead of either of these arrangements, a fixed inverted 
vessel is used with a float on the water. To the float is connected 
a pointer, which indicates on an enlarged scale minute fluctuations 
of pressure. This instrument is known as a ‘“ King’s gauge ;” and 
one is now before you. 

These two principles—volume and pressure—are very often 
confounded. In our practical working this leads to misunder- 
standings, too, of an unpleasant nature. What I allude to is this: 
Consumers complain of insufficient supply. The fitter is sent for ; 
and he probably makes a general survey of the fittings, takes off a 
burner, and then takes off himself, with the advice to send for the 
gas company’s men. ‘These are sent for, and in some cases a 
pressure-gauge is applied, and abundance of pressure found. (My 
remarks are, of course, of a general character.) Now, who is in 
fault? Well, both sides are right. The gasfitter, on opening the 
fittings, finds no pressure ; the company’s inspector, on closing the 
fittings, finds abundance of pressure. The supply to the burner is 
at fault; and it arises from the want of volume. We will examine 
this matter a little more closely. Consider, for a moment, the two 
extremes of the arrangement of canalization of a house—the end 
of the service-pipe attached to the main, and the other end to the 
burner. Let us call the gas entering the pipe the inflow, the gas 
leaving the burner the discharge, and the gas in the intermediate 
position the volume. Now you will at once see that while the inflow 
is equal to, or greater than the discharge, the volume will be 
unaffected, and hence the pressure of the volume unaffected; but 
reverse this state of things, and then the pressure will be affected 
to the extent of the difference of the inflow and the discharge. 

You will the better appreciate the value of the pressure-gauge the. 
more you use it; but, in every such case as that I have referred to, 
the instrument must be used subject to the conditions of inflow and 
discharge. For the indication of pressure alone, be assured that 
all is perfectly tight between the main and the gauge, or inflow 
and discharge may affect the indication, and the reading will then 
be inaccurate. If the gauge be used to test the supply to the 
burners, take the pressure as if for pressure alone; then test the 
volume by an examination of the inflow and discharge, noting the 
effect on the gauge by variation of discharge. 

I have said that if the inflow and discharge are equal, the volume 
will be unaffected; but this will depend upon the relative propor- 
tions of the whole. For example, take any moderate length of 
pipe (be assured that it is of uniform bore, and clear through- 
out), and you will find the volume, and hence the pressure, most 
materially affected if the discharge end be left open. The friction of 
the volume on the sides of the pipe will retard the flow. I will lay 
before you the results of a series of experiments made for the pur- 
poses of this paper. But, before doing so, as bearing upon the 
subject we have been considering, I will give you an instance of a 
practical application of this principle. The large gas-engine at the 
Daily Gazette offices does not affect the lights in the immediate 
neighbourhood, although no special appliance is in use to prevent 
this, as is usually the case. What I did, as we were relaying the 
main, was to enlarge the pipe to which the service is attachéd, and 
thus to increase the inflow and volume. 

Of mains I need have but very little to say. I have already 
told you that they have been made of different materials—I might 
almost say of every kind of material. Even in our own town, 
some years since, we laid brown-paper pipes, asphalted, as an 
experiment. The asphalted pipe is very largely employed on the 
Continent at the present day. I saw some large ones being laid 
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Quantity of Gas (in Cubic Feet) passed per Hour by Different Lengths of Compo. Pipe under Varying Pressures. 
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Comparative Quantities of Gas passed through 10 Feet of 3-16ths Inch Pipe under Varying Pressures and Conditions. 
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in Paris at the beginning of the year. What is of more im- 
portance, and perhaps of interest too, is the construction of the 
joint. The essentials of a good joint are flexibility, expansibility, 
soundness, and power of separation of pipes without injury. The 
diagrams before you will, I think, explain the formation of the 
various kinds of joints better than any words of mine can do. 

Services do not concern you beyond the use of wrought-iron gas- 
tubing. I strongly recommend to you the means of preserving 
that I employ, when you lay it underground—placing it in a 
trough of sawdust saturated with tar. But I take the service to 
be the whole of the plant, from the main to the burner. While 
upon this subject, I may remind you that some years since we 
used smaller pipes than we now employ. Nothing less than } inch 
in diameter is laid by us. May I suggest that some arrangement . 
should be made by you to adopt the same principle? Fix a mini- 
mum diameter for use—something above the smallest-sized pipe 
that can be bought. Mr. Jabez Church, the President of the 
British Association of Gas Managers in 1872, in his Inaugural 
Address said :— 


Defective pressure frequently arises from cheap, ill-constructed gas- 
fittings, and pipes which are quite insufficient to convey the quantity of gas 
required to give an adequate supply. In these matters gas companies are, 
as compared with water-works companies, placed at a disadvantage, inas- 
much as the water companies have full power and control over the size 
and strength of pipes, and the character of fittings used by the water | 
consumers. But in the case of gas companies no such power is possessed ; 
the matter being left in very many cases to unskilful gasfitters, whose | 
object is to obtain the largest amount of profit on the smallest of charge | 
to customers who demand cheap work. Hencethe most paltry and unsuit- | 
able fittings are frequently used, which forms a source of constant com- 
plaint; and the consumer, from want of knowledge and appreciation, 
considers the default due to defective pressure. 

At the meeting of the same Association in Newcastle, in 1879, 
& paper was presented by Mr. N. H. Humphrys, on ‘‘The Gas 
Supply-Pipes beyond the Consumer’s Meter,’’ in which the fol- 
lowing remarks occur :— 


This dissatisfaction amongst gas consumers, arising from the difficulty 
of getting a defective supply remedied, is caused by what may be termed 
an oversight in the education of the gasfitter. He is everything that can 
be desired as regards the constructive part of his trade; but his notions 
on the subject of gas itself are by no means clear. In selecting the sizes 
of his pipes, he is not guided by any calculation based upon the function 
they are to fulfil; nor does he know, positively, that they will pass a suffi- 
cient quantity of gas to satisfy the requirements of the various burners 
that they are intended to supply, at the lowest probable pressure to which, 
by the fluctuations of demand, the gas supply may be subjected. He is 
guided in this important part of his work S a sort of guess, founded on 
experience. If the gasfitter always laid his pipes of ample size, this 
matter would not be of so much importance ; but, in deference to the 
customer's wish to have the job done as cheaply as possible, he is tempted 
to “sail closely to the wind,” by putting in the cheapest, and therefore 
the smallest, sizes of pipes. This renders it all the more necessary that 
he should possess some information on the subject of the flow of gas 
through pipes. 

Most important are the meters and burners in the positions they 
occupy in the system of canalization. But, interesting as such sub- 
jects may be, they are certainly beyond the scope of the present 








paper. With regard to the function of the meter, as far as it 
bears upon the present subject, the same principle of inflow and 
discharge applies. The principle, indeed, appears to be capable of 
illustration by this instrument. Its pulsation, if I may so speak, 
can be shown by the want of judgment in its employment. It is 
lamentable that an instrument of such importance—that may be 
actuated (so perfect is it) by the breathing of a child—should be so 
wrongly used, and employed with so little judgment in its capacity 
for the work given it todo. It is at this point in the system of 
canalization that the troubles of gas companies commence. They 
lose control of the system. The meter too small, the pipes too 
small, the joints badly made, and unsuitable fittings and burners 
—these are our troubles. You, gentlemen, I feel assured, will in 
your joint action materially lessen them and also your own, and 
will thus promote the interests of our common calling. Further, 
as the use of the smallest-sized pipes necessitates the employment 
of high pressures (which is a serious tax on distribution), your 
efforts in this matter will be beneficial to the whole community, 
inasmuch as they will assist in the more economical supply of what 
has now become almost a necessary of our business and social life. 


[A number of experiments were made during the reading of the 
paper, to illustrate the subject. ] 





WORKING RETORT FURNACES WITH GASEOUS FUEL. 
(Translated from a communication by Dr. FiscHer to Dingler’s 
Polytechnisches Journal. } 

About twelve months ago a bench of six retort furnaces, fired with 
gaseous fuel, was put in operation at the Hanover Gas- Works. 
On one side of the bench there are three Stettin furnaces ; on the 
other, and backing upon the Stettin furnaces, three others—two 
on the Klénne, and one on the Liegel system. The chimney flues 
rise to the top at the back of the furnaces, so that they are entirely 
enclosed by the walls. When building the furnaces no care was 
taken to provide the necessary arrangements for making a complete 
analysis of the gases; so that the following, which were taken on 
four successive days, must be regarded as only preliminary. The 
generator gases were conveyed into glass globes, by means of a 
porcelain pipe, and the analyses made over mercury :— 





Klinne Furnaces. Stettin Furnaces. 


























| 

1 2 8 | 4 5 | 6 

Carbonic acid . .| 3°00| 13:10| 7:06| 4:40| 5°19| 5°40 
» oxide . .| 29°99 16-39| 97-43| 30-24 28°19 | 97°76 
Marsh gas. “ —_— 1°06 1°22 0°44 _ _ 
Hydrogen. . . .| 7°63| 16°18] 15°55 | 16°65 | 2°58| 3°98 
Nitrogen . . . .| 59°88 | 58°27] 48°73] 48°30] 64°04 | 62°86 
Total . .| 100-00 | 100-00 | 100-00 | 100-00 100-00 | 100-00 





Analysis No. 1 was of gases taken when only a small quantity of 
steam was allowed to enter beneath the grate-bars; No. 2 was of 
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those taken shortly after the clinker had been removed; No. 8, 
when much clinker had accumulated on the bars ; and No. 4, when 
the furnaces were working under normal conditions. The analyses 
of the gases from the Stettin furnaces (Nos. 5 and 6) were also made 
when the furnaces were in regular working order. Analyses for car- 
bonic gas only, taken on the spot, frequently showed its presence 
to the extent of 6 to 12 percent. By way of comparison, it may be 
stated that the Munich generator furnaces give, according to Herr 
Bunte’s analyses, the following mean results :— 


Carbonicacid °° ... 91 .. 192 .. 98 .. 86 

~ Oe. «§ « - WG o WE . OS... OS 
Hydrogen .... - 189 .. 140 .. 98 .. 250 
Nitrogen. ... . . 572 .. 564 .. 606 .. 55°0 














100°0 100°0 100°0 100°0 

Here it seems that no account has been taken of marsh gas. 
Whether the presence of this gas is attributable to the coal not 
being thoroughly carbonized, or whether it is formed by the 
decomposition of the steam passing through the hot coke, has to 
be demonstrated by further analysis. This, however, may be said, 
that, as fuel, the gases from the Klénne generator are of more value 
than those from the Munich furnace. The reason of there being so 
small a quantity of hydrogen in the gases from the Stettin gene- 
rators may be that no steam is conveyed under the grate; there 
being only some water evaporated in the ash-pan. With the 
Liegel furnaces even this has been dispensed with; and it is to be 
regretted that in this case the air-supply flue is so low that no 
sample of gas could be taken. 

The mean analyses of the burnt coke, taken on the last day of 
the experiments, gave— 


ec es € eee Be Eee Re 8 oe ee 
ee ae eee ee ee a a 
. eae ee ee 
Oxygen, nitrogen, sulphur,andloss . . . . . . 2°06 


This is equivalent to a calorific power of 7500 heat-units. 
The following may be taken as the average composition of the 
furnace gases :— 


Klonne. Stettin. 
Carbonic oxide . . 26°0 per cent. 28°0 per cent. 
Marshgas ..... O74 a os i 
Hydrogen .... . 14°90 os o. 2s - 
Nitrogen ... . . 538°8 ne -- 63°4 mt 


Carbonic acid ‘ 6°9 ss «“ 9 . 
So that a kilogramme of coke yields in both cases 5°160 cubic 
métres of generator gas, the following constituents of which are 


valuable as fuel :— 
Cubic Métres. Cubic Métres. 
=» wae ‘a 1°44 


Carbonicoxide ..... -. 
a ee on _— 
Hydrogen... . . eo ed 0°17 


This is equal to a calorific power of 6100 and 4800 calories; water 
being considered as the ultimate product of combustion. In the 
Klénne generator, therefore, there are produced 1400 calories for 
every kilogramme of coke used, giving to the gases which leave the 
generator a heat of 800° C., and in the Stettin generator 2700 
calories, and frequently more than this; so that these gases enter 
the furnace at a considerably more elevated temperature. The 
generator gases being so much hotter, the brickwork has to be 
made capable of standing a higher heat, especially when such 
materials have been chosen as do not agree with the composition 
of the clinker, in which case the loss of heat by conduction and 
radiation will be the greater, inasmuch as the generator is built in 
front of the furnace, while in the Klénne and Liegel systems it is 
constructed underneath. For the Liegel generator this is the more 
important, as probably it works with a higher temperature than 
the Stettin, for here no steam is decomposed. In the case of the 
Klénne generator, its being constructed in the oven is of less im- 
portance, as the temperature is lower. The hydrogen of the 
decomposed steam probably contributes also to the establishment of 
& more equal temperature throughout the setting, although it does 
not seem that there is any gain of heat, as the higher value as a 
fuel is equivalent to a lower temperature of the generator gases; 
and the amount of heat gained thereby, owing to the loss by radia- 
tion and conduction being less, is more than neutralized by the 
heat carried off by the steam leaving the setting for the chimney 
at about 600°C. For generators which are placed at some distance 
from the setting, such a supply of steam is very profitable. 

The waste gases of the Stettin furnaces contained at the com- 
mencement 8°6 to 11 per cent. of carbonic acid; those of the Liegel 
furnaces 18 to 15 per cent. This quantity was, however, raised to 
15°4 and 18:1 per cent. by the regulation of the dampers. In one 
of the Klénne furnaces it ranged from 15°6 to 18°6 per cent., in 
the other from 166 to 18°2 per cent., without carbonic oxide being 
found. Analyses taken from the 5th of May to the 7th of June 
showed that with the Liegel furnaces the waste gases left the 
setting with 16 per cent. of carbonic acid, and having a temperature 
of 730° C. In the case of one of the Klénne furnaces the waste 
gases left the setting (a large quantity of clinker having accumu- 
lated on the grate) with 15°3 per cent. of carbonic acid and 4°8 per 
cent. of oxygen; while at the end of the recuperator only 10°6 per 
cent. of carbonic acid was found, and 9°9 per cent. of oxygen—the 
temperature being 445°C. The temperature at the top of the 
chimney was, however, 610° C. This shows that the waste gases 
take some atmospheric air from the air-flues, which run parallel 
with the gas-flues, and also that when rising in the chimney flue 
they absorb considerable heat, which is derived partly from the 
setting itself, and partly from the Stettin setting which backs 
against it. 





Better results than those already obtained might be secured by 
heating the air with the waste gases. At the last channel but one 
the air has already attained a temperature of 545° C., when the 
waste gases did not rise to the chimney between the walls of the 
setting. As shown by the following table, the loss of heat caused 
by the waste gases, when containing 18°6 per cent. of carbonic 
acid, and leaving the chimney at a temperature of 595° C., is, for 
every kilogramme of coke, 2020 calories, or 27 per cent. of the 
total calorific power. At 445° C. this loss would be only 1500 
calories, or 20 per cent. 


| | | 
Loss of Total 




















| Composition of the Gases. } 
tt ea aeieie ine ; er ont Sur Loss of 
| r every Kilo. Calorifi 
| COs. | co.| Nn. | 0, | Chimney. |“Cr'Goke. | Power. 
| | Deg. C. | Calories. |Per Cent. 
Klinne .| 18°6*| — | 80°0 1°4 595 2020 26°9 
is | 106 | — | 79°5 9°9 610 3340 44°4 
Liegel .| 16°0*| — | 79°5 4:4 730 2700 36°0 
e | 18-0 | — | 795 | 7°5 715 3200 42°6 
Stettin .| 18°9*| — | 79°9 | 1-2 1160 4000 53°3 
» «| 161*| — | 79°5 | 44 1105 4300 57°3 
- .| 18°3 | 4°7| 77°70 | 0-0 | 1220 4400 | 58°6 
s | 86 | — | 794 | 12°0 | 900 6000 | 80-0 





The influence of an excessive air supply is evident. When the 
grate is obstructed with a large accumulation of clinker and the 
brickwork damaged, the percentage of carbonic acid is found to be 
10°6. The loss of heat here rises, as shown by the table, to 3340 
calories. When both sources of loss come together, as was the 
case in one of the examples of the Stettin furnaces—8’6 per cent. 
of carbonic acid, and 900° C.—the loss rises to even 80 per cent. 
For imperfect combustion (as in the case of the Stettin furnaces on 
the last day, by 18°3 per cent. of carbonic acid and 4°7 per cent. of 
carbonic oxide) the loss of heat may be calculated as follows :—The 
total quantity of dry combustion gases from 1 kilogramme of coke 
is 0927 : (0°23 x 0°5395) = 7°47 cubic métres, which gives for air 
at 30° C., and saturated with water vapour (as the air passes over 


water)— 
Cubic Métres. 1190 x Specific Heat. Loss of Heat. 
1:370 14 


Carbonic acid. . . 7 + 978 calories. 


, oxide .. O80 = 86 . 18 , 
Nitrogen. . .. . 56750 = 364 -» 2093 ~ 
Hydrogen 0°280 = 571 oe 131 wn 


Heating power of ‘the carbonic oxide 1071 sae 


4401 calories, 


The results obtained when the furnaces were working under the 
normal conditions are marked in the table with asterisks. They 
prove that by warming the air with the heat of the waste gases 
the heating power contained in the gases is well used in the Klénne 
and Liegel systems, but with the Stettin furnaces more than half 
the total heat passes away to the chimney; so that, as far as this 
point is concerned, the latter are scarcely any better than well- 
worked ordinary furnaces. The fuel account for every 100 kilo- 
grammes of coal carbonized is as follows :— 


For the Klinne system 13 kilos 
»  Liegel - Se eee ww oe eS 
Stettin ,, ee ee ee 


ordimary grate fire . . - «© + 2 © + Bw 

The great care with which the furnaces have been worked has 
doubtless contributed to these favourable results of firing with 
gaseous fuel. With apparatus prescribed by the author, an 
inspector every day made an analysis of the generator gases for 
carbonic acid and carbonic oxide, and examined the effluent gases 
to ascertain the amount of carbonic acid and oxygen they con- 
tained; and it was in accordance with these tests that he regulated 


the dampers. 








WE understand that Mr. Frederick Siemens, the recipient of the Birming- 
ham Medal this year, has expressed his intention of attending the Man- 
chester meeting of The Gas Institute next June, so as to give himself the 
opportunity of becoming personally known to the members. 

Tue death is announced as having taken place on the 7th inst., of Mr. 
Samuel Andrews, who filled the office of Secretary of the Equitable Gas 
Company until its absorption by The Gaslight and Coke Company in 1871, 
when he retired under the provisions of the Act sanctioning the amal- 
gamation of these Companies. The deceased gentleman was in his 80th 
year. 

As a caution to other municipal bodies, it may be noticed that Mr. John 
Dolby, one of the Auditors of the Local Government Board, has surcharged 
the Buxton Local Board with the cost of lighting the public clock on the 
Devonshire Hospital in that town. Mr. Dolby has also made a similar 
surcharge on the New Mills Local Board, for lighting with gas the clock on 
the Public Hall. He gives as his reason for so doing that the clocks are not 
the property of the ratepayers. 

To show the keen competition among firms in the gas trade for even 
comparatively small orders, it may be instanced that tenders were recently 
invited by the Milton (Kent) Improvement Commissioners for taking down 
a bench of five retorts at the gas-works, and erecting a new bench tocontain 
seven retorts. Most of the firms who forwarded tenders sent representatives 
to see the works—two even coming from Yorkshire, one from Durham, and 
another from Devonshire. The highest tender was £193 19s., and the 
lowest £111 10s.; the one accepted being £120. 

Tue electric lighting interest have, says the Pall Mall Gazette, com- 
menced proceedings against the Electric Lighting Act, which is now 80 
generally regarded as a failure. Ata recent meeting of the Dynamicable 
Society it was resolved to form a Committee, including the names of most 
of the prominent electricians of the day, to draw up a report setting forth 
the errors in the evidence given by the expert witnesses before the Parlia- 
mentary Committee of 1882 ; and to organize a movement for the repeal of 
the impossible clauses in the Act of that year. ‘ More freedom to develop 
our industry according to the light of our own practical experience,” is the 
demand of the electricians. 
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Correspondence, 


[We are not responsible for the opinions expressed by Correspondents. } 





MR. VALON’S THEORY. 

Sm,—My letter on the above subject in the Jovrnan for the 23rd ult. 
has been commented on in the following number by Mr. R. Mitchell and 
Mr. Valon. The former especially complains that he is left in doubt as 
to whether the experiment was with air drawn from the air-flue of a 
retort-setting, or air forced through a long or short length of pipe. I 
would ask Mr. Mitchell to read my letter again, as it seems to me to be 
sufficiently explicit. But, in order to thoroughly satisfy this gentleman, 
and for the information of others, I send you sketches of the apparatus 
employed, with full details of the experiments. Several gas engineers 
have seen the experiments here, and have gone away satisfied that 
Mr. Valon is wrong in his theory ‘that air can not be heated under the 
same conditions as exist in the flues of a regenerative setting.” 

I thought I had convinced Mr. Valon, when he was here, that the 
experiments we showed him went to upset his theory ; for, to my mind, 
he departed thoroughly dumbfounded, saying that he did not wish to 
see anything more. As he expressed himself to the effect that he desired 
nothing but the truth of the matter to be disseminated, I was bold 
enough to urge him to write to you, and confess his errors ; but, instead 
of doing this, to my surprise he wrote me a letter in which he professed 
to have found out the errors in our experiments, and asked me to have 
an experiment made with a gasholder balanced to give (say) 34-inch 
draught. This I did, and communicated to him the result, which con- 
firmed the previous experiments; and I again urged him to put himself 
right with his professional brethren by stating how he had been misled. 
But no. He will not be convinced that he is wrong; but sends me the 
letter which appeared in your issue for the 30th ult., in which, amongst 
other suggestions, he invites me to send my operator down to him, and 
he will instruct him in the way of how not to do it. 

In his letter in the Journat of the 30th ult. Mr. Valon says I ought to 
have told you about this correspondence. But I may state at once that 
my only object in writing to you at all was to save the credit of the pro- 
fession by stopping, if possible, the reference of a purely unfounded 
theory to a scientific gentleman like Dr. Hopkinson. Just think for one 
moment what other scientific bodies would say if The Gas Institute were 
to take such an unfortunate step as to refer a purely imaginary state of 
things (such as the assertion that air cannot be heated beyond 200° 
Fahr.) to a Committee of Experts, when a single carefully conducted 
experiment shows the fallacy of the whole thing. 

I will simply conclude my letter by repeating what I said in my last— 
oes I eo happy to show the experiment to anyone who has now a 
ingerin ief in Mr. Valon’s theory. 1 = 

Beckton, Oct. 4, 1884, 4 G. C. TRewsy. 

[ENcLostRE. ] 
Experiments on Mr. Valon’s Theory. 

Experiment 1.—In this experiment the heated air was drawn from the 
Jirst return flue of a regenerative setting. The air was drawn, by means 
of an aspirator filled with water, through a porcelain tube inserted in a 
sight-hole adapted to the regenerator. This tube was connected to a 
glass T-piece well covered with asbestos cloth, preventing loss of heat; 
the part of the porcelain tube as far as the thickness of the front wall of 
the regenerator also being wrapped round with asbestos cloth, for the 
same reason. A high-temperature thermometer was inserted in the 
T-piece by means of a cork, and the aspirator coupled, by means of an 
india-rubber tube, to the T-piece. The thermometer was protected, by a 
sheet of asbestos millboard placed between it and the setting, from heat 
radiated from the latter. In conducting the experiment, the aspirator 





A 


A. Aspirator. B. Glass T-piece, holding thermometer, packed round with 
asbestos. I. Inlet of secondary air to regenerator. P. Porcelain 
tube through which the heated air is drawn over the bulb of the 
thermometer. §S. Screen to prevent radiation from setting. T. 
Thermometer. 


was filled with water, and the necessary connections made. The ther- 
mometer was then allowed to attain the maximum temperature it would 
indicate while no air was passing through the porcelain tube. This 
temperature was about 135° Fahr. The tap of the aspirator was then 
opened just enough to draw the heated air through the apparatus ; and 
the thermometer had to be almost instantaneously detached, to prevent 
its being burst by the vaporization of the mercury contained in it. The 
vacuum used was shown, by applying a syphon-gauge to the part of the 
T-piece formerly occupied by the thermometer, to be 3-10ths of an inch 
of water. Lead was also melted by being placed within the T-piece in 
the current of heated air. 

Experiment 2.—In this experiment air was drawn through a copper 
tube (heated to redness in a combustion furnace) by means of a gas- 
holder, the balance-weights of which were so much more than the weight 
of the bell of the gasholder as to give a draught equal to 6-10ths of an 
inch head of water. Previous to passing through the copper tube, the air 
was purified from moisture and carbonie acid by passing it through a 
series of vessels containing respectively soda-lime, caustic potash in 
sticks, and calcium chloride. The thermometer for measuring the tem- 
perature of the air was inserted in a glass T-piece (as shown in the 
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A. Woulfe’s bottle containing soda-lime. B. Ditto containing potash. 
C. Calcium chloride vessel. D. Syphon gauge. E. Copper tube 
heated to redness in combustion furnace. fF, F’. Asbestos sheets, 
preventing radiation of heat from furnace to thermometer. G. 
Thermometer. H. Asbestos packing. J. Connection by which air 
may be drawn in order to test for carbonic acid. 


engraving), which was coupled to the heated copper tube by a short 
length of porcelain tube, the joints being made of asbestos fibre, in order 
to prevent conduction of heat from the copper tube to the T-piece con- 
taining the thermometer. The glass T-piece was also protected from 
loss of heat by radiation by being covered with asbestos cord wound 
round it; and between the thermometer and the furnace were placed two 
sheets of asbestos millboard, to prevent radiant heat from the furnace 
affecting the thermometer. This experiment was conducted thus: The 
pipe b was in free communication with the gasholder. The furnace was 
lighted, and in this condition the apparatus was allowed to remain for 
1; hours, when the thermometer indicated a temperature of, and remained 
stationary at 128° Fahr. The cock a was then opened, and air drawn 
through the apparatus. The mercury in the thermometer rose rapidly, 
and within a minute had attained the highest temperature which a 
mercurial thermometer could register; the mercury vaporizing, and 
necessitating the withdrawal of the thermometer. he air drawn 
throagh was tested at J for carbonic acid; and only a very slight trace 
observed—0-01 per cent., or 1 part in 10,000 parts. The gauge D showed 
a draught of less than 6-10ths; and of course the friction, by passing 
— the three bottles, reduced the in-draught at A to atout 1-10th of 
an inch. 

Experiment 3.—The air in this experiment was aspirated directly 
from the atmosphere through a copper tube, heated to redness in a com- 
bustion furnace. The aspirating arrangement consisted of a vertical 
shaft, about 12 feet long, of iron barrel 1? inches in diameter, into the 
lower end of which was screwed a gas-jet, as shown in the diagram. The 
thermometer indicating the temperature of the air was fitted into a 
T-piece, coupled by means of a tightly-fitting asbestos tube to the 
heated copper tube. By means of this coupling, heat from the tube in 
the combustion furnace was prevented from being conducted to the 
tube composing the T-piece in which the thermometer was fitted. The 
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A, A’, A”. Screens to prevent radiant heat from furnace and shaft affect- 
ing thermometer. C. Copper tube heated to redness in a combustion 
furnace. J. Gas-jet influencing current of air through the copper 
tube C. P. Asbestos packing, preventing loss of heat by radiation. 
8, S’. Wrought-iron tube, 12 inches in diameter, and about 12 feet 
long. T. Thermometer. 


thermometer ‘was protected from heat, radiated from the furnace and 
vertical shaft, by means of asbestos millboard screens. The inlet end of 
the tube C was closed by a cork, and the cock F opened; and the jet 
and combustion furnace being lighted, the whole was allowed to remain 
for half an hour, when the temperature indicated was 144° Fahr. At 
this point it remained stationary. The end of the tube C was then 
unstoppered, and the cock F closed. The thermometer rapidly indi- 
cated the highest temperature a mercurial thermometer could register ; 
and, the mercury vaporizing, it had to be withdrawn to prevent its 
bursting. Upon applying a gauge at the point T, the draught was found 
to be 1-10th of an inch of water. 


Sir,—Like many of my colleagues, I was a little startled at the state- 
ments made by Mr. Valon in his reply to the discussion on his paper 
read at the last meeting of The Gas Institute. One could not help feel- 
ing at the time that, had he chosen to go a little farther, he might have 
proved that a sufficient amount of heat could not be obtained from 
12 cwt. of coke to distil 5 tons of coal, even supposing the theoretical 
equivalent to have been utilized; and, on reading over his remarks again, 
I am convinced that he might have proved it theoretically—particularly 
if he could have had a figure granted. Well, I admire Mr. Valon for the 
plucky way in which he struck out for what he conceived to be the truth. 
I thought he was wrong at the time, and do so still; but I consider he 
has done a great deal of good by raising the discussion. I think, too, you 
have laid the whole profession under an obligation by publishing the 
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correspondence ; for, if it has not elicited much useful information so far, 
it has shown that there is a lot of information needed, and will probably 
lead to its eventually being obtained. Iam sorry that the gentlemen who 
seemed to feel the force of Mr. Valon’s remarks most keenly at the last 
meeting have chosen to keep silence. It leads outsiders to assume that 
they have nothing to say, and that they are (metaphorically speaking) 
‘doubled up.”” I hope it is not from any feeling that Mr. Valon is not 
considered large game enough; for he has surely exhibited the right kind 
of disposition. He has expressed himself with a freedom for which I, 
at least, am grateful; more particularly as I feel that any remarks of mine 
will be taken with that charitableness which he would wish to have 
extended towards himself. 

I shall pass over Mr. Valon’s remarks made in June, because, being 
based upon certain suppositions, they are not pertinent to the point at 
issue—i.e., whether it is practicable to recover any of the waste heat 
which in the old systems of firing passes up the chimney by the so-called 
regenerative system of firing. Mr. Valon says that it is not practicable, 
and that the only value of the new system lies in the arrangements for 
gaseous firing, and not in regeneration at all. In this he joins issue with 
many eminent engineers who have had large experience with this system 
of heating retorts. 

In the Journat for the 5th of August you published a further contribu- 
tion on this subject from the pen of Mr. Valon. If the first one was 
startling, this one is simply astounding. In it Mr. Valon lays claim to 
some elaborate and extensive experiments which have led him to some of 
the most extraordinary conclusions that ever a man arrived at in a 
scientific way before. He has, in the course of his experiments, dis- 
covered one or two things which are perfectly true, and which bear 
strongly on the point at issue. The most important is the impervious- 
ness of dry air, nitrogen, oxygen, and hydrogen, to calorific rays; for he 
says: “It is also clear that if dry air be diathermic, nitrogen and 
oxygen must be so; and to this may be added hydrogen,” &c. Now, I 
know this to be true, because Professor Tyndall has demonstrated it. 
Indeed, on reading over once more Professor Tyndall’s lecture on “ Radia- 
tion,” delivered in 1865 at Cambridge, and published in his ‘‘ Fragments 
of Science,”’ I am struck with the remarkable similarity of some of the 
conclusions come to by Mr. Valon with those arrived at by Tyndall. It 
is unfortunate for Mr. Valon that the latter gentleman preceded him 
by about 20 years. Tyndall says (p. 183): ‘Through air, oxygen, 
hydrogen, and nitrogen, on the contrary, the waves of ether pass without 
absorption ; and these gases are not sensibly changed in temperature 
by the most powerful calorific rays;’’ and again (p. 203): ‘‘ Probably 
from 10 to 15 per cent. of the heat radiated from the earth is absorbed 
within 10 feet of the earth’s surface.” Still there is sufficient originality 
in Mr. Valon’s paper, if it can only be established, to make his name 
famous throughout the length and breadth of the land. First in import- 
ance is his third fact, which he says he has established by experiment— 
viz., ‘‘ That heat as high as the boiling point of water applied to air at 
atmospheric pressure” renders it diathermic by virtue of (and here 
comes the second great discovery) converting the aqueous vapour into 
steam. That aqueous vapour could be changed, and in changing become 
steam, is quite new to me. Hitherto I have been taught that water 
existed in only three states—the solid, the liquid, and the gaseous. It 
now appears that there are four. So certain is Mr. Valon of this, that 
he brings it in again to do duty in his remarks on burners, and says that 
‘the flame is relieved of an amount of work that would otherwise be 
exacted from it—viz., the conversion of aqueous vapour into steam. His 
third one is that air may be expanded, and not raised in temperature. 
Hitherto I have been taught that, at a given pressure and temperature, 
all gases remain constant in volume, and that, assuming the pressure to 
be constant, no increase of volume could take place without an increase 
of temperature. So that what Mr. Valon states as a fact is, or was, a 
natural impossibility. 

The three conclusions arrived at by Mr. Valon are most extraordinary. 
Tyndall proves the imperviousness of dry air to radiant heat; but he 
says nothing about convected heat. Dry air, however, is not under dis- 
cussion, nor has it ever been, as in a regenerative furnace we must deal 
with air as it ordinarily exists—that is, with a certain amount of 
vapour diffused through it; and Tyndall says that the influence of the 
aqueous vapour, infinitesimal as it is in quantity, is most extraordinary, 
“wrapping the earth like a warm garment.’”’ Now, if I understand 
Mr. Valon rightly, one of his contentions is that the temperature 
absorbed by the aqueous vapour does not affect the air through which 
it is diffused; and that after the mixture has been subjected to a tem- 
perature of 212° Fahr., or more than this, the aqueous vapour changes 
to some anom lous state, when even it is no longer able to arrest 
calorific rays, and the air then becomes dry and diathermic. These 
suppositions are both manifestly impossible. The diffusion of the 
aqueous vapour is so infinitely complete that it would be impossible for 
the vapour to be at one temperature and the oxygen and nitrogen at 
another, however slight the difference. It is also equally impossible to 
change aqueous vapour into aught else but aqueous vapour, by the 
application of heat. I have been in a Turkish bath with the tempera- 
ture at 200° Fahr. The atmosphere must have been subjected to a tem- 
perature of upwards of 212° Fahr. What, then, becomes of the diather- 
macy ? or how was the heat obtained? Can anyone doubt for a moment 
that, if a regenerating flue were left hermetically sealed after being filled 
with air, even dry air, the temperature of the air would eventually 
become that of the surrounding brickwork? If not, what becomes of 
the impossibility of heating atmospheric air to any extent? The state- 
ment that “air by compression takes up heat from the moisture con- 
tained in it,’’ converting the vapour “ into ice,’’ to use an Americanism, 
“lays me out;” it is so much at variance with what I have always 
been taught. 

If Mr. Valon is right in these several contentions, it is high time that 
something was done, as much money and a great deal of valuable time are 
being wasted in this country in teaching and learning something very dif- 
ferent, if not diametrically opposite, to what he holds to be true. That air 
can be heated in channels there is no doubt; but to what extent seems at 
present uncertain. It is very probable that there is much truth in what 
Mr. Valon states, and that we have very much over-estimated it in all 
our previous calculations. Whether sufficient can be obtained in this 
way to make ‘‘the game worth the candle” is also a point which 
requires to be determined by some one other than a patentee. My own 





experience leads me to feel considerable uncertainty on that point. For 
these reasons, I should be glad if your suggestion were accepted, and 
someone appointed to clear up the doubts affecting the practicability and 
usefulness of regeneration from an economical point of view. 


Halifax, Oct. 10, 1884. W. Canr. 


Srr,—It was only on Tuesday last, when travelling to Sheffield, that I 
had an opportunity of reading your issue of the 30th ult., in which I 
noticed a letter from Mr. Valon, dated Ramsgate, Sept. 24, 1884. It is 
not my intention to join in the discussion which has arisen between Mr. 
Valon and other gas-works engineers on the subject of regenerative gas- 
furnaces; but I observe, in Mr. Valon’s letter above referred to, what 
appears to be an inaccurate statement relating to a matter of fact which, 
as principal assistant for so many years to the late Sir William Siemens, 
I deem it my duty to rectify. 

Mr. Valon says: ‘ Pressure exists in a regenerator furnace proper (I 
mean a regenerator furnace constructed for an iron or glass works, where 
pressure is used), but does not exist in the fiues of a so-called regenerator, 
as used for heating gas-retorts, beyond that found in an ordinary 
chimney.” By these words I understand that Mr. Valon refers to the 
Siemens furnace, so extensively applied at iron, glass, and other works, 
which has four regenerators working in pairs (one pair heating the 
inflowing gas and air, and the other pair taking up the heat from the out- 
flowing gases; the direction of the inflowing and outflowing currents 
being reversed from time to time), and that he supposes air is forced into 
the regenerator of such a furnace by a blowing-engine, a fan, or other 
means. This is not the case; and I may add that the inflowing air in 
this furnace is under exactly the same conditions as to pressure as the 
inflowing air in the Siemens regenerative furnace for gas-retorts, which 
Mr. Valon may perhaps have seen at Beckton on the occasion of his 
visit to those works, or which he may see there with Mr. Trewby's 


permission. 
12, Queen Anne’s Gate, S.W., Oct. 10, 1884. J. Heap. 


Srr,—Great press of work has prevented me fulfilling my promise of 
replying to Mr, Valon on the subject of gaseous firing. I hardly hoped 
to convince him at once of the possibility of heating air in hot channels ; 
but I did expect that he would have seen the correctness of my figures in 
the first part of my letter, as he himself, I think, admits that a pyrometer 
in the secondary air-flue registers temperatures of 1000° Fahr. and 
upwards, and my figures are on the assumption that the air does not 
differ to any considerable extent in temperature from the brickwork 
surrounding it. Mr. Valon says my 600° should be minus ; and he speaks 
of some equation. The equation I used was simply this— 

2 (1560—300—600) = 1380—60 
The 300° being the loss by radiation, and 600° the temperature of the 
waste gas entering the main flue to the chimney. I do not take 1380° 
from 1560°, as Mr. Valon supposes. What I assumed was that the waste 
gases lost 660° in temperature in the regenerator, independent of radia- 
tion; the loss of heat in causing this decrease in temperature being 
applied to heat the secondary air supply. 

To show Mr. Valon my method, I will work it out a little more exactly. 
Mr. Valon supposes the proportion of waste gases to secondary air to be 
as 1:0°6. I will take this as correct. Then let V be the volume of 
waste gases entering the regenerator in one minute, and 0°6 V the volume 
of air passing into the channels in the same period; the unit of volumes 
being that occupied by 1 1b. of air at the same temperature. Now, the 
specific heat of the waste gases per unit of volume is about 0°25; air 
being about 0°237. The number of heat-units parted with by the waste 
gases in the regenerator per minute, exclusive of the loss assumed by 
radiation, is therefore 660 x V x 0°25 = 165V. If this number of heat- 
units is applied to heat 0°6 V of air, it will raise its temperature 

165 V . 
O6V x 0-287 ~ 1160 
This added to 60°, the initial temperature, gives 1220° instead of 1380°, 
according to my previous calculation ; the difference in the result being 
due to the assumption in my former letter that the volume of the waste 
gases was double that of the air, and that the specific heats were the 
same. The slight incorrectness of that assumption does not affect the 
result to any serious extent. 

Having thus vindicated my figures, I proceed to the question of the 
air being heated at all. Mr. Valon says the air in front of a sitting- 
room fire is in contact with heat, as if heat were a substance. He also 
does not seem to fully appreciate the difference between radiant heat 
and sensible heat ; the former being a form of energy propagated in the 
ether at the rate of 186,000 miles per second, the latter being the motion 
of the molecules of a substance within small limits. Sensible heat is 
capable of transference by causing the undulations of the ether known 
as radiant heat (which being propagated as above mentioned are absorbed 
to a greater or less extent in the form of sensible heat by the molecules 
of the substances through which they pass), by the movement of the 
substance as a whole, or by the impact of the molecules on each other 
successively ; and also, in the cases of gases, by the movement of the 
molecules among one another. These last are known as conductivity, 
when transference of heat through the substance from one body to 
another is considered ; and as thermal diffusivity, when the raising of the 
temperature of the substance itself is considered. 

I have already said that the absorption of radiant heat has little to do 
with the question; and I shall return to it later on. One of your 
correspondents (Mr. J. F. Bell) makes a most remarkable calculation in 
this connection. He first says that air containing 0°5 per cent. of 
moisture absorbs 10 per cent. of total radiation, without stating the 
thickness of the layer of air in which this 10 per cent. is absorbed. He 
then takes 1500 arbitrary degrees of temperature above an arbitrary zero 
(viz., the Fahrenheit scale) as a measure of the radiation from the walls 
of a flue, though he does not say whether this radiation is per second or 
per minute. Using this number as heat-units, he then takes one-tenth 
of them to heat an unnamed quantity of air, without saying what the 
specific heat of air may be. I think the calculation only needs to be 
described for Mr. Bell to see the fallacy of it. 

However, neglecting absorption of radiant heat, I proceed to the other 
methods of heat transfer. The heat is brought into the regenerator by 
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actual transfer of the substances (waste gases) containing it. These 
gases Mr. Valon appears to admit give up heat to the brickwork with 
which they come in contact, as long as the brickwork is of lower tem- 
perature than themselves. This heat is conducted through the brick- 
work to the surface of the air-channels; and these surfaces are raised to 
a high temperature, as is shown by the pyrometer. Now, the molecules 
of air, which attain the temperature of the flue by impact with the 
molecules composing the brickwork, are always changing their position 
with regard to one another. In this way heat is diffused; the whole 
of the air quickly attaining the temperature of the flue. For, although 
the thermal conductivity of air is small, its thermal diffusivity is not 
much less than that of iron at ordinary temperatures, and is greater at 
high temperatures. In addition to this, the heat is diffused by convec- 
tion, produced by the eddies caused by the roughness of the brickwork 
and the turns in the flue. From diffusivity alone the air in a flue 
6 inches square would attain the temperature of the flue in about 25 to 
30 seconds. If the speed of the current in the flue be 56 feet per minute, 
the air would thus, independently of convection, acquire the tempera- 
ture of the flue after traversing a length of 20 to 28 feet. When con- 
vection is taken into account, it is evident that a much shorter length of 
flue will suffice. 

In my previous letter I asserted that the reason of Mr. Valon’s low 
results in his experiments was that the air cooled down in the cool part of 
the tube before reaching the thermometer. In answer to this, Mr. Valon 
says that in that case the pipe would become hot, and that the pipe waa 
insulated with the best non-conducting material, to prevent loss by 
radiation. But bad conductors are generally good radiators; and the 
best conductor will conduct a considerable amount of heat. The pipe no 
doubt would become hotter, as Mr. Valon says; and if he would only try 
the experiment, he would find that it does so. If he will also take into 
account the weight of the pipe and non-conducting materials and their 
specific heats, and measure the loss by radiation, he will see that the loss 
of heat on the way to the thermometer is great. Before writing my 
former letter I repeated Mr. Valon’s experiments; and at once saw the 
defect in them. As, however, a retort-house is a very inconvenient place 
to carry on experiments, I arranged an apparatus with which I have 
been able to demonstrate what I have just said. 

I heated a wrought-iron tube to red heat in a gas combustion furnace, 
and passed through it air from a test holder; drying the same with strong 
sulphuric acid. On the outlet end of the wrought-iron pipe I fixed a 
glass tube coated with Portland cement. In the cement coating I 
arranged a small pocket, to contain mercury; the mercury to be in con- 
tact with the glass tube. In this mercury I placed the bulb of a ther- 
mometer, to determine the temperature of the tube. To conduct the air 
or gas farther away, I attached to this a glass tube uncoated, in which I 
placed a thermometer, with the bulb projecting into the cement-coated 
tube, but not touching it. The bulb of this latter thermometer was 
shielded from the radiation from the inside of the red-hot tube by a loose 
plug of roughly-powdered asbestos. To show that these thermometers 
were not affected to any extent by conduction or radiation from the 
adjacent furnace, I may say that after the furnace had been lighted more 
than three-quarters of an hour, with no air passing, neither of them 
registered as high as 90° Fahr. I have tried a number of experiments 
with the apparatus, and they all give concordant results. I will give the 
principal figures of one cr two. On passing dried air through at the rate 
of 3 cubic feet per hour, the temperature of the cement-covered tube rose 
in 10 minutes to 132° Fahr., and the air to 200° Fahr. These temperatures 
continued to rise till that of the air reached 265° Fahr., and that of the 
cement tube 157° Fahr.; the latter still increasing at the rate of 4° per 
minute. At this point the current of air was stopped, and half-minute 
observations of the thermometers were taken for a few minutes. The 
air temperature rapidly sank, and the temperature of the tube decreased 
at the rate of 3° per minute. This decrease in temperature took place 
while the furnace was still burning, and all the conditions were the same 
as before, with the exception of the current of air; consequently the 
radiation which was the cause of this decrease in temperature was going 
on during the whole experiment. However, while air was passing, the 
tube was receiving heat from the air within it at a sufficient rate not 
only to make up for the radiation, but also to raise it in temperature 
about 4° per minute. The weight of air passing per minute was 
0:C0378 Ib.; and that of the cement tube about 0°51b. Consequently 
this 0:00378 lb. of air supplied sufficient heat to raise 0°5 lb. of tube 34° in 
temperature. As the specific heat of air is about 0°2375, and that of the 
tube about 0°15, this corresponds to a reduction in the temperature of 
the air of ae le 7 

5 x05 x 0°15 

= ° 

0-00378 x 02375 — 788 
This 288° requires to be added to the 265° observed to determine the 
temperature of the air entering the cement-covered tube, which would 
thus appear to be 553°. This shows a considerable amount of heating, 
though still leaving a large margin between the temperature of the air 
and that of the red-hot tube. An improved form of apparatus would 
probably give higher results. My principal source of error is that my 
thermometer does not give the mean temperature of the cement tube ; 
some portions, being much hotter, would radiate heat much more 
quickly. The end of the tube near the furnace, though not more than 
250° when no air is passing, soon rises, when air is passed through, to a 
point above the boiling point of mercury. The specific heat of the 
cement tube, taken above at 0°15, is probably more; having been only 
estimated roughly. 

Mr. Valon still keeps to the idea that absorption of radiant heat is the 
cause of what heating takes place. To test this I tried similar experi- 
ments with gas to those with air. The absorptive power of coal gas in the 
earlier experiments of Professor Tyndall was found to be about the same 
as olefiant gas. In his latest edition of ‘‘ Heat, a Mode of Motion,’ he 
gives the relative absorption by olefiant gas and air as 970 to1. [The 
table given by Mr. Bell (ante, p. 379), I might remark, is that of relative 
absorptions at a pressure of 1 inch of mercury, or 1-30th of an atmo- 
sphere, with a tube 32 inches long.) If, then, Mr. Valon is correct, gas 
should be heated much more than air in passing through hot channels. 
In one of my experiments I passed gas through the red-hot tube at the 
rate of 3°3 cubic feet per hour. In this case I continued passing gas 
through. till the temperature of the cement tube ceased to increase. The 
temperature of the gas was then 264°, and that of the tube 1754°. On 





stopping the current, the temperature of the tube fell at the rate of 44° 
per minute. If this result be calculated out in a similar manner to that 
with air, the specific heat of the gas being taken at 0°29 for a volume 
equal to that occupied by 11b. of air, the heat imparted to the tube will 
only correspond to 276° loss of temperature in gas. This added to the 
264° observed, gives 540°, which does not differ materially from the 
result (553°) found with air. : 

The result of my experiments, therefore, is that air is capable of being 
heated in hot channels; but that it loses heat rapidly in tubes exposed to 
free radiation, even though these tubes are of a material which is a bad 
conductor of heat. As Mr. Valon lays great stress on the absence of 
pressure, I may say that in no case was the pressure in the red-hot tube 
equal to 1-10th of an inch of water. And even in the test holder it did 
not exceed 2-10ths, except when the air was being dried; about 5-10ths 
pressure being required to force it through the drying apparatus. 

After reading the account of my experiments described above, Mr. 
Valon will perhaps appreciate what I meant in my previons letter by 
the difficulty of ascertaining to what temperature the air is really heated. 
I would suggest the following modification of Mr. Winstanley’s experi- 
ment, described on p. 540:—At the entrance to tube A place a shield 
to intercept the rays of radiant heat from falling on to the pyrometer. 
In the tube D place a valve. With this valve shut, and the air passing 
as usual, note the temperature by the pyrometer after the apparatus has 
been fixed a considerable time. Then open the valve, and cause the air 
to pass through the pipe; the shield (which may be of fire-brick) being 
so arranged that air can pass round it, though rays of radiant heat 
cannot do so. I think it will then os Norco that the pyrometer will 
register a much higher temperature than before. 

Burnley, Oct. 9, 1884. J. P. LeaTuer. 


S1r,—As I must be absent from Ramsgate until Saturday next, I will, 
after reading Mr. Trewby’s letter, which you say will be given in your 
next publication, answer generally the letters that appear in your last 


issue, ; 
Ramsgate, Oct. 8, 1884. W. A. Vaton, 


Si1r,—I have watched with great interest the experiments which have 
been performed here with respect to the heating of atmospheric air both 
at rest and in motion; and am fully convinced, by personal observation, 
of the truth that atmospheric air at rest is capable of receiving and 
retaining but a very small amount of the heat transmitted through it. I 
think this has been proved before; though the fact has made but little 
impression. 

Many years ago a man, who called himself the ‘‘ Human Salamander,” 
entered an oven, being protected from radiated heat and heat by contact, 
by a cloak of some non-conducting material. He therein cooked steaks 
and eggs, which were given to the spectators to eat. Had the atmo- 
spheric air received anything like the same heat as the iron of the oven 
in which the experiments were performed, the man himself would have 
been as certainly cooked as the eggs and steaks. Everyone knows that 
the temperature of a Turkish bath reaches 220° Fahr.; and that all iron 
and metal—knobs, latches to doors, &c.—have to be enclosed in list, or 
the fingers are severely burnt. If the interior air were so heated, the 
natural moisture would soon be driven off, and the lungs of the taker of 
the bath soon be heated to the coagulating point of albumen, and so 
injured as to be past recovery, from desiccation of the delicate tissues 
composing the tubes and cells of these organs. A man I knew very well 
often slept the whole night over the hottest part of the Granville furnace 
here. If the atmosphere had taken up the heat (certainly not less than 
212° Fahr., and probably more), he would not have been alive in the 
morning. 

The last experiment I have seen in which air is passed at varying 
rates and speed through an iron tube heated to bright redness, has com- 
pletely convinced me; for if the air passes at atmospheric pressure, 
being drawn through by means of a chimney, a rise of temperature of 
about 70° Fahr. is produced. If the passage of air is arrested, a sudden 
fall takes place; whereas, if air is forced through with an increasing 
pressure, the temperature rapidly rises. I can testify also that every 
care has been taken that no error shall arise from loss of heat or any 
other cause. The apparatus is fixed, and can be seen by anyone desirous 


of doing so. ’ 
Ramsgate, Oct. 4, 1884. Rost. Hicks, M.R.C.S., &e. 


Srr,—I have read with some attention the interesting series of articles 
and letters which have appeared in the Journat with reference to this 
subject ; and, as the issue is of general interest and importance, I take 
the liberty of contributing a few sentences to the discussion. 

What strikes me as remarkable is that so many of your correspondents 
fail to understand Mr. Valon’s communications; or, at any rate, they 
fail to deal with the substance, and attack only the non-essentials. They 
make calculations, speak of theories, produce quotations from books, and 
refer to philosophical works, all of which, as they appear to me, are 
entirely beside the mark. 

If it is found that the temperature of water in an open vessel cannot 
be raised beyond a certain limit, it may be a fact easily known by 
experiment ; but it could not be established by any reasoning, calcula- 
tion, or argument—philosophical or otherwise. Mr. Valon claims to 
have found, by experience and by experiments, that the air in the channels 
and flues of so-called regenerator furnaces is not, and cannot be raised 
to high temperatures, as claimed by patentees and others. This, I take 
it,is the main issue; and, however startled and disappointed the believers 
in the high temperatures may be, Mr. Valon may be right, and it 
cannot be shown otherwise than by experiments that he is wrong. In 
attempting to explain the result, and to account for it, some of 
Mr. Valon’s statements, calculations, and deductions may be too 
general, or even inaccurate. They are not, however, the substance 
of his communications, and are not essential to the real issue. It 
appears to me to have been taken for granted, rather than to have been 
found as a result, that the air which is drawn through the heated flues 
and channels of the furnaces, by the draught of the chimney, becomes as 
hot as the sides of the channels through which it isdrawn. I have failed 
to discover that any of your correspondents give information or evidence 
which tends to establish such a conclusion. Merely to assume that the 
air, in passing through the flues, becomes of the same high temperature 
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as the hot flues themselves (whatever the velocity of the air, the size of 
the channels, or the degree of heat), is, to my mind, very unscientific, and 
very unlikely to be correct. 

One of your correspondents states (p. 462) : ‘* Until we get the regenera- 
tors to a proper heat we cannot obtain the results. . The success 
of this system of firing greatly depends on keeping the regenerators at a 
proper temperature.” He does not suggest what the “ proper tempera- 
ture’’ may be; and it is fair to assume that it is a high temperature. 
Another correspondent states (p. 540): ‘‘ The generators are not worked 
at an excessive, but at a moderate degree of temperature ; in fact, much 
below that of an ordinary furnace.” Here again the temperature is not 
stated, and probably is not known in either case. So far as I am aware, 
it is not known to what temperature air is raised by passing through 
channels of varying sizes, of varying degrees of heat, and at varying 
velocities—all conditions which affect the result. One of your cor- 
respondents (p. 540) makes this curious suggestion—that Mr. Valon’s 
thermometer “has been placed too far off.” He does not say 
what the distance was. It would probably be 3 or 4 inches at 
the most—not a very great distance for the flues of a furnace. 
He also states that he believes “all the units of heat taken 
up .. were abstracted between the non-heated portion of the tube 
and the thermometer.’ Is there not some confusion here? If the 
thermometer is ‘‘ too far off” in some cases, may it not have been placed 
too near in others, especially when the match was ignited and the lead 
melted? Another of your correspondents (p. 629) is somewhat amusing. 
Not one of the extracts which he has (evidently with much industry) 
selected deals with the question raised by Mr, Valon at all. So far as 
they relate to the heating of air, they refer to a limited quantity confined 
in a closed vessel, which Mr. Valon has repeatedly explained he does 
not refer to. 

Every one will, I think, agree with your suggestion that there should 
be an investigation by a competent committee. 1 

Bradford, Oct. 8, 1884. C. Gorz. 


Srr,—At the risk of incurring another editorial snub, I write to point 
out that, apart from the consensus of authoritative opinion on the 
theoretical possibility of heating air at atmospheric pressure (vide Mr, 
Evans’s letter in last number of the Journat), and which is altogether 
adverse to Mr. Valon, there is another reason why it would be a waste of 
time and money to investigate the subject on the lines laid down by 
Mr. Valon, and that is the practical proof of the fallacy of his, theories 
given by the furnaces at Ramsgate and elsewhere. ‘ 

The precedent afforded by the questions of ‘‘ Condensation ” and the 
‘Standard of Light” in regard to the appointment of Committees of 
Investigation by the Council of The Gas Institute may prove a source of 
danger, if the Council are to be called upon to spend money on experi- 
ments at the instigation of any member of the Institute who starts a 
pet theory, or of the technical journal which is pleased to give counten- 
ance thereto. When the difficulty of obtaining subscriptions from the 
various gas undertakings for purposes of research is considered, and also 
how much really useful work remains to be done, I, for one, protest 
against the proposal to use the funds of the Institute for the purpose of 
disproving Mr. Valon’s statements. A much less costly, and equally 
conclusive method of effecting this would be to collect the working 
results of the different generator or regenerative furnaces now in use at 
gas-works in the Kingdom, and publish these in tabular form; giving 
particulars of the extent to which regeneration is carried out, the final 
temperature of the waste gases, the percentage of fuel used, and the cost 
of construction. 

I have already pointed out that, on Mr. Valon’s own showing, the 
adoption of a more complete regenerative arrangement has proved 
remunerative at Ramsgate; and he has not gainsaid this. If there were 
any proof existing of the truth of Mr. Valon’s statement, that a simple 
generator furnace is, when the cost of construction is taken into con- 
sideration, more economical than a complete regenerative furnace, a case 
for investigation might be made out; but the practical proof is all the 
other way. Until such proofs are adduced, I would suggest, Sir, that it 
is neither wise nor expedient to throw doubt upon the regenerative prin- 
ciple, by appearing to support a theory for the enunciation of which no 
adequate reason, either practical or theoretical, has been given. 

G 


Peterborough, Oct. 8, 1884. - E. Srevenson. 


[We are not conscious of having snubbed Mr. Stevenson, or any other 
correspondent; but cannot, of course, prevent expressions meant to be 
general from being sometimes interpreted in an individual sense. We 
take this opportunity of again protesting against the allegation that we 
have accorded to Mr. Valon any undue amount of support. We have 
treated him neither better nor worse than any other gas engineer and 
member of The Gas Institute who might seek! publicity through the 
JournaL for any technical communication. Our columns have been 
thrown open equally to Mr. Valon and to his opponents; and the utmost 
that can be urged against our conduct in this respect is that we have 
secured fair play for a man who holds heterodox and very possibly 
mistaken opinions. It is not of the slightest moment to us whether the 
result of this lively controversy proves Mr. Valon to have been right or 
wrong in his interpretation of the experiments which he has described in 
these columns. It is sufficient for.us to know—what Mr. Stevenson 
would willingly admit—that the discussion has been instrumental in 
leading some of our hearers, who were disposed to trust to hearsay 
evidence in the matter, to think for themselves. For the rest, we regard 
with much satisfaction Mr. Stevenson’s suggestion as to the collection of 
working statements relating to generator systems; and if it is generally 
accepted as a desirable preliminary to, or in some degree a substitute for 
the fundamental inquiry advocated in our editorial columns, we shall be 
pleased to render every assistance in the publication of the statistics 
referred to. In this connection we may say we have received a com- 
munication from Mr. Harold B. Dixon, M.A., upon the heating of air at 
atmospheric pressure; but as some time is required for the preparation 
of the illustrations which accompany the article, its publication is 
deferred until next week.—Ep. J, G. L.] 





MR. WINSTANLEY’S IMPROVEMENTS IN GAS RETORT 
FURNACE REGENERATORS. 

Srr,—On returning home from a holiday, my attention was called to 
the particulars given in your issue of the 30th ult. relating to Mr. G. 
Winstanley’s patent ‘“ gas retort-furnace regenerators;’’ and I find 
therefrom that all that is claimed as ‘‘new”’ are the “tongued and 
grooved ’’ and perforated tiles, and ‘‘a regenerator constructed of such 
tiles’? in the manner set forth. The inutility of such a claim will be 
manifest when I direct attention to the fact that precisely similar 
‘*tongued and grooved ” tiles have been employed at the Saltley works 
for upwards of two years, in the construction of regenerators to retort 
furnaces, and have been shown to various persons (including the members 
of the Midland Association of Gas Managers) who have honoured me 
with a visit. In justice to Mr. Winstanley, I must state that he informs 
me that he derived the idea from tiles used at his works years ago for 
retorts. This does not, however, affect my contention that ‘ tongued 
and grooved” tiles for regenerators to retort furnaces are not ‘‘ new,” 
and cannot, therefore, form the subject of a patent. ‘ Perforated ”’ tiles 
are used in connection with Klénne’s patented furnaces. 

During the last two years I might have applied for a patent for more 
than one “ regenerator furnace,’’ which have been in successful operation 
here for some time. But feeling that they, like all those which have come 
to my notice, are the result of the plans brought before the profession by 
the late Sir W. Siemens or our German friends, to whom the credit of 
this new system of heating retorts is really due, I have not thought it 
worth while to fetter such a progressive movement with further patent 
rights; believing in the ability of my brethren in the profession to work 
out the principle for themselves, so as to suit their own views and local 
circumstances. 

Saltley, Oct. 7, 1884. H. Hace. 





A NEW PRINCIPLE OF GASEOUS FIRING. 

S1tr,—The heating of the contents of a furnace without direct contact 
with flame has already been proved to give the best possible results in 
laboratory furnaces; and the practical application of this fact has been 
utilized for many years. In fact, the high duty and high temperatures 
obtained in the well-known injector furnace depend entirely on the 
absence of flame in the body of the furnace; and Mr. Frederick Siemens 
may fairly claim the honour of reproducing on a commercial scale what 
hitherto has only been accomplished in the laboratory. The apparent 
paradox referred to in your editorial remarks on this subject in the last 
number of the Journat—that “‘ what is true of furnaces must, in a 
great measure, hold good of exposed flames ’’—will not bear examina- 
tion, for the simple reason that all exposed flames are, of necessity, 
surrounded by uncombined air. In fact, the very existence of a flame 
in a visible form is an absolute proof that a layer of uncombined air 
exists. Flame exists only during the process of combination ; and when 
this is completed no flame is possible. The duty of an exposed 
flame depends largely, if not entirely, on the amount of uncombined air 
which passes along with the products of combustion, and lowers the 
temperature of the source of heat. If the space is enclosed, and a 
perfect mixture of combustible material or gases is burnt without dilu- 
tion with excess of any constituent, the character of the flame (provided 
it exists) can be of little, if any, importance ; but in the open the amount 
of uncombined air passing lowers the available duty. With illuminating 
flames of ordinary gas a very large surface, and consequent subdivision, 
is absolutely necessary ; and to obtain this, it is not possible to prevent 
the presence of a large proportion of uncombined air lowering the 
temperature and reducing the available duty, where the heatthas to be 
applied and utilized as far as possible within a very small area. So far 
as open flames are concerned, all experiments tend to prove that high 
duties can only be obtained within a limited space by the combustion 
of perfectly explosive mixtures, either with a flame as small as possible, 
or without any flame whatever. 


Warrington, Oct. 11, 1884. Tuos. FLETCHER. 





THE ASSESSMENT OF GAS-WORKS. 

Srr,—My attention having been directed to a letter on the above sub- 
ject by Mr. H. E. Jones, which appeared in the Journau for Aug. 5 last, 
I take this (the earliest) opportunity of asking you to allow me to reply 
thereto. 

Mr. Jones’s letter seems to me to amount to this—that rating 
authorities having, as he submits, got into the habit of making 
exaggerated assessments upon gas-works, the time has arrived when it 
would be of advantage to those concerned to combine, with a view to 
acting upon the defensive. Now the policy and right of such proceeding 
no one could question—indeed, one is forced to admit (looking at the 
matter from Mr. Jones’s standpoint) that the proposal is an excellent 
one; and, with Mr. William Livesey as a consulting spirit, such a com- 
bination would be at least well launched. But, Sir, in my judgment, the 
arguments put forward by Mr. Jones in support of the necessity and the 
cause for united action are not proven, as I will endeavour to show. 

The practice so often adopted of abusing your opponent where you 
have a bad case seems to have been well fixed in Mr. Jones’s mind, for 
he commences by speaking ill of ‘certain surveyors,’’ and holds up 
Assessment Committees to public ridicule, by suggesting that their 
decisions are given (at least as regards gas companies’ assessments) with 
a view to their own personal advantage, totally irrespective of their posi- 
tion as judges in a Court of First Instance; though I observe he judi- 
ciously abstains from any actual abuse of the Court of Quarter Sessions, 
contenting himself with thinking the law should be amended to allow of 
an appeal from its decisions on questions of fact as well as law, though, by 
the way, three (practically) separate authorities having already inquired 
into, and decided the facts, it seems difficult to conceive that the fourth 
would be able to arrive at any better decision, unless perhaps composed 
of impartial and acknowledged experts. 

As regards the surveyor, Mr. Jones is, it must be admitted, quite 
correct when he says, there are ‘‘ surveyors and surveyors.”” There are 
gentlemen who, having served their articles with competent principals, 
studied carefully the Statute law, the judicial decisions, and the practice 
of rating, devote all their time and energies exclusively to this particular 
branch of their profession, and who, after years of experience, and 
coming successfully out of many a hard-fought battle, are entitled to be 
regarded as “expert rating valuers.”’ There are others who, having 
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general practice as surveyors (often linked with an auctioneer’s, and 
sometimes, too, an architect’s business), do not give any particular study 
or attention to the question, and have not had any special! training for it, 
yet who, by personal influence or otherwise, are now and then engaged 
to make important parochial assessments. If Mr. Jones had fallen upon 
one of the latter, I could perhaps have better understood his letter. But, 
on behalf of the former class, I deny emphatically that they adopt an 
‘*agoressive course,” that they are encouraged to make ‘“ exaggerated ”’ 
(so called) assessments, or that the gas companies ‘‘are hardly entitled 
to fair play.”’ 

Referring to Assessment Committees, it is my lot to sit with them 
many times in the course of the year. My testimony may, therefore, 
possibly be of some value; and it is that, so far from their rejoicing to 
see “the rating of the large industries raised out of all proportion,’’ or 
“shrinking from the time and trouble involved in getting a grasp of the 
matter,’ seldom is an assessment increased till the under-rating is per- 
fectly obvious (often by complaint from other ratepayers), Even then 
the Committee themselves go very carefully into the valuation, listen to 
all the arguments pro and con., and satisfy themselves of its reasonable- 
ness and moderation before either amending or confirming it; and 
inasmuch as it often happens that some members of the Committee are 
also either directors or shareholders of the company under consideration, 
the tendency (if any) is certainly more towards reduction, though I have 
often observed members possessing the largest interest advocating the 
strictest impartiality. 

If Mr. Jones refers to the Water-Works Rating Bill introduced in 
the House of Commons last session as being calculated presumably to 
simplify valuations of this character, let me tell him that others regard 
it as little less than proposed confiscation, seeing that its effect would be 
to reduce the rating of water-works to very little more than a nominal 
sum compared with that at which they are now rated. Possibly Mr. 
Jones has not read the petition against it presented by the Guardians of 
the Wharfedale Union. It runs as follows :— 

‘To the Honourable the Commons of the United Kingdom of Great 
Britain and Ireland in Parliament assembled. 

“The humble petition of the Guardians of the Wharfedale Union 
showeth: That in the opinion of your petitioners the Water-Works Rating 
Bill now before your Honourable House is inequitable, and will, if it 
become law, introduce the most unjust and inequitable method of valuing 
the water-works of public authorities, and in the division of the rateable 
value amongst the parishes in which the works are situate. That the 
portion of the gross receipts for water supply proposed to be taken as the 
rateable value of the entire works is much toosmall. That the proposal to 
apportion two-thirds of the rateable value amongst the parishes in which 
the water revenue is received, leaving only one-third of the rateable value 
to be apportioned amongst the several townships according to the expendi- 
ture on the water-works undertakings therein, is grossly unfair and unjust 
to country parishes where large reservoirs and water conduits have been 
constructed, as it will award to such parishes only a very small proportion 
of the rateable value of very large and extensive works, That the gross 
receipts for water supply should indlude, and not exclude, as proposed by 
the Bill, moneys received by the authority on account of water-rates levied 
to meet the deficiency of water-rents for payments of the annual charges 
in respect of the undertaking, inasmuch as it will be in the power of the 
authority to reduce to a merely nominal sum the water-rents, and obtain 
the bulk of the money required for the yearly expenses by means of water- 
rates, and that there is no reason why any distinction should be drawn 
between water-rents and water-rates. That it would be unjust to outside 
parishes that the accounts of receipts and expenditure produced by local 
authorities should be binding upon all persons without any power of 
investigation or appeal. That the last clause in the Bill, exempting from 
rating works which are not actually used for, or in connection with a 
supply of water, and not beneficially occupied, is vague and uncertain in 
its effect, as it appears to your petitioners doubtful whether or not this 
clause would exempt reservoirs made and maintained by local authorities 
as compensation reservoirs for the use of millowners on the banks of 
streams, from which streams the authorities abstract water for the purpose 
of their undertaking, and that such reservoirs, where they exist, being an 
essential part of the water-works, should be rated in like manner as if they 
were directly earning revenue. That the Bill does not include any just or 
adequate scheme for the rating of water-works and apportionment of such 
rating amongst such townships interested. Your petitioners therefore 
pray that your Honourable House will not allow the Bill to become law.” 

What the practical working of such a Bill would be, is shown in the 
following case, extracted from Mr. T. F. Hedley’s letter to the President 
of the Local Government Board (see the Local Government Journal for 
the 2nd of August last), which letter I would strongly recommend for 
perusal by Mr. Jones and every interested reader :— 

“ Birmingham Water-Works. 

“ By a valuation made in 1881 on the receipts andfexpenditure of 1880 
(after making liberal allowances for interest and tenant’s profits, and for 
reproduction of the perishable parts of the works) the water-works were 
valued as a whole at £54,532, which was apportioned as follows :—The 
parts of the works indirectly producing profits (i.e, the reservoir, &c.), 
£17,300; the parts of works directly producing profits (i.e., the service- 
pipes, &c.), £37,232. By the Bill now before Parliament the rateable value 
of the works as a whole will be reduced to £14,915, and apportioned as 
follows :—The parts of the works indirectly producing profits, £4972, the 
parts of the works directly producing profits, £9943.” 

The average local rates paid by the Birmingham Corporation on the 
valuation made in 1881 amounts to £12,770; but under the Bill the 
rates would be only £3380. 

The well-known case of Sir Anthony Earby decided that assessments 
must be fair and equal; but where is the equality in the proposed Bill ? 
And it must not be forgotten that, if it passes, the same principle will in 
all probability eventually be adopted in rating gas-works. 

My own opinion is that it is not so much the law requiring alteration. 
(This, as Mr. Penfold has well said, ‘is equally capable of determining 
the contributions of the smallest ratepayers or of the largest—of deter- 
mining the rate to be paid upon a hereditament of the most trifling 
annual value, or of a hereditament so great as to require the united 
contributions of many persons to create it.”’) What is wanted is men 
more thoroughly acquainted with the law, and more expert, impartial, 
just, and practical. Like Mr. Jones, I have acted both for and against 
gas companies, with this invariable result—that, with reasonable and 
practical men, there has never been any difficulty in arriving at proper 
and satisfactory assessments. 

Regarding the Epsom and Ewell Gas Company’s recent appeal, as I 





happened to be engaged in another case at the same Quarter Sessions, I 
partly heard the case, though not sufficiently to enable me to make any 
remark regarding the justness of the assessment, though I know it was 
made by competent rating valuers. 

But to me it appears perfectly idle (and I am greatly surprised that 
so qualified a gas engineer as Mr. Jones is acknowledged to be should 
have fallen into such an error) to base a comparison upon an average of 
gasratings. Surely he is well aware that there are gas companies rated at 
nominal, medium, and full values; companies heavily handicapped with 
capital, and others with every pound judiciously expended and pro- 
ductive ; also undertakings paying low, moderate, and high dividends. 
One might just as well take the aggregate rating of a mansion, a medium- 
sized house, and a cottage, and say that, because the average of the three 
equals a certain sum, that figure is some criterion of the rateable value 
of any one of the three. Mr. Jones must know as well as any man that 
each case requires to be dealt with, not by such comparisons, but upon 
its own particular merits. Referring to the evidence laid before the 
magistrates in the above-named case, it appears difficult to understand 
why the appeal should have been unsuccessful, if the respondents did 
really break down on the important allowances referred to. Perhaps 
Mr. Jones can make good his assertion by quoting the figures put 
forward by both parties. 

In conclusion, I would remind Mr. Jones that high judicial decisions 
have been repeatedly given regarding the valuation of this particular 
class of hereditament ; and, unless his proposed selected case is pre- 
pared other than in accordance therewith, can he expect any judge 
to ignore these judgments, and strike out a fresh course? Several 
before him have tried and failed, to their cost. Many doubtless would 
hail, with satisfaction, legislation which would lay down some more 
simple method; but it must be superior to all that has gone before, 
must not bear the impress of class interests, and should respect the 
inalienable right of every other ratepayer to insist upon an equality of 
assessment as between himself and the gas company. 

Eldon Chambers, 30, Fleet Street, E.C.., 

Oct. 6, 1884. 


Register of Patents. 


AntTI-FiucTuAToRS For Gas-Encines.—Bradbear, T., of Birmingham. 
No. 859; Jan. 7, 1884. 
This apparatus (whereby the vibration or irregularity in the flow ot gas 
in mains or pipes supplying gas-engines, caused by the explosions, is pre- 
vented) consists of a metallic case A, the interior of which is divided into 
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two principal chambers B and C, by a horizontal partition D. At one end 
of the case an inlet E is formed, communicating with the upper chamber B. 
Near one end of the horizontal plate there is a hole, round which a valve- 
seat F is attached. In the hole is an inverted conical valve G, suspended 
from a lever H, that is supported from the upper part of the case by an 
adjustable screw I, nut J, and swivel K. To the,other end of the lever H 
is jointed a vertical rod L, passing through a small hole M in the upper 
part of the case, and fixed to a flexible diaphragm N, which is stretched 
over a little chamber O formed on the top of the case. The part of the 
rod above the diaphragm supports a number of weights P, which can be 
varied at pleasure; and the chamber is provided with a cover Q to keep 
out extraneous matter. At the end opposite the inlet (or at the side of the 
case, or in any other convenient position) the outlet R is situated. 

The action of the apparatus is as follows:—The inlet E is connected to 
the pipe leading to the main, and the outlet R to the pipe leading to the 
gas-engine. The gas enters the upper chamber B, and (passing between 
the valve G and its seat F) makes its exit at the outlet R. The supply of 
gas passes from one chamber to the other, and therefore to the gas-engine ; 
being regulated by raising or depressing, by means of the adjusting screw, 
the fulcrum of the lever to which the valve is attached. The gas, however, 
finds its way through the hole M (formed also for the passage of the 
vertical rod) in the upper part of the case into the chamber O, covered by 
the flexible diaphragm N ; and it there forms a sort of cushion, the resist- 
ance of which to the force of the explosions is regulated by the weights P 
placed upon the diaphragm. The consequence is that the flow of gas to 
the engine is uninterrupted, and all vibration in the main is obviated. 


Srrarn InpicaTors.—Stromeyer, E. C., of Southampton Buildings, London 
No. 11,179; Aug. 12, 1884. 

The object of this invention is the production of an instrument capable 
of indicating strains (produced by variations of stresses, temperatures, or 
any other causes) in test-pieces, bridges, machinery, ships, and other 
structures ; and also of indicating the causes which produce deformations. 
Consequently it can also be used for weighing objects, and for measuring 
temperatures and other forces. 

The apparatus consists of two plates of any hard material—such as steel, 
iron, brass, glass, or hard stone. These plates must be smooth, but need 
not be polished, nor perfectly flat ; and either one or both may be grooved 
longitudinally. The plates are pressed together by springs, or by their 
own or added weights. Before using the instrument, a loose index spindle 
is inserted between the plates; and the weights or springs are then 
adjusted so that the two plates do not touch each other. ‘The insertion of 
an extra loose spindle, or other equivalent guiding arrangement, should, if 
possible, be avoided, because of the friction. The loose index spindle is 
not carried in any bearings, but is held in its | ape only by the pressure 
and the friction of the plates; and this should be sufficient to prevent any 
motion of the index spindle, except its revolution around its own axis, or 
the rolling to be produced by the relative motion of the two plates. 
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The following application of the instrument to structures subjected to 
stresses will also exemplify the most convenient methods of attachment 
under any circumstances where the invention is applicable. The details, 
says the patentee, depend on the requirements of each individual case ; 
and, in arranging them, care must be taken that all external influences are 
either entirely eliminated, or accurately taken into account. 

1. When the strains are to be measured between two points sufficiently 
close together to be spanned by the instrument, the one end of each plate 
is firmly attached to one of the two points, and the index spindle is then 
inserted between the plates. The least elongation or contraction between 
these two points causes the index spindle to revolve; and the amount of 
the deformation can therefore be ascertained. This mode of application 
will be found convenient for ordinary test-pieces. 

2. When the points between which the strains are to be measured are 
inconveniently far apart, one of the plates can be fixed firmly to one of 
the points, while the other plate is attached to the other point by a bar, or 
by a light wire tightly stretched by a long spring or weight. A weight 
should only be used on stationary structures; and, on account of the 
friction of the necessary pulleys, it should only be used when the two 
— are nearly in a vertical line. This method of attachment will be 
ound convenient when experimenting on bridges, machinery, ships, or 
similar structures. 

3. When the points between which the strains are to be measured are 
difficult of access—as, for instance, when they are inside a tube, in spaces 
of extreme heat, cold, or pressure, or when they are under water—both 
plates can be attached to their respective points by long bars or wires, as 
in the case just considered. In all these cases an elongation or contraction 
between the two points of attachment will cause the index spindle to 
revolve pari passu with the relative motion of the plates, and the amount 
of either elongation or contraction can then be read off. 

The instrument, says the inventor, may be used for many useful and 
scientific purposes. Thus, when measuring temperatures, the instrument 
can be attached, by any of the preceding methods, to two materials having 
different coefficients of expansion. If it is desired to ascertain local tem- 
peratures, the connecting wires or bars, the two plates, and any necessary 
springs, should all be of the same materiai, and of equal dimensions. 
When it is desired to obtain the average temperature surrounding the 
instrument, it is preferable to make one-half of them of one material, and 
the other half of the other material. Preferably the two plates and the 
index spindle should always be of the same material. By attaching it to 
a ring or frame, or to an elastie tube or bar, it can be used for weighing 
light or very heavy objects, or for measuring pulls or thrusts; and, if 
necessary, diagrams of these forces can be obtained. 


CarBoniziInc SawpusT AND SmmLarR SUBSTANCES, AND CONDENSING THE 
Vapours oF DisTILLaTIon.—Thompson, W. P.; communicated from 
J. A. Mathieu, of Detroit, U.S.A. No. 9049; June 17,1884. ~ 
The accompanying illustration is a vertical section of apparatus con- 
structed according to this invention ; the condenser and fan (to be after- 
wards alluded to) being raised so as to be visible, they being usually placed 
on the ground so that they would be partially hidden by the rest of the 
mechanism if shown in their real position. 
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The construction of the apparatus will be understood from the following 
description of its operation :—The retort M is filled with the material to 
be carbonized nearly to the level of the pipe S; and the lower part of it 
is filled with liquid to the level of the dotted lines, to form a liquid seal. 
A fire is then started on the grate, in the combustion chamber A; and by 
means of the fan O (and similar fans properly connected with the several 

ipes) gas is forced through the pipes D §, and air through the pipe C. 

he gas which passes through the pipe D becomes ignited, and burns in 
the chamber A ; and the hot products of combustion pass through the flue 
E, and the apertures shown, into the retort. As the pipe C supplies more 
air than is necessary to support combustion in A, enough air passes 
through the flue E and its apertures to support the combustion of the gas 
which passes through the pipe S; and this burns in the upper part of the 
retort. The result is that the top of the retort becomes intensely hot ; and 
the upper portion of the material becomes carbonized by the heat radiated 
from the top, and the radiant heat from the flame, without coming in con- 
tact with any flame. When the upper — of the material is sufficiently 
carbonized, a poker is inserted through the openings K N; the charcoal is 
drawn down on the damper J, the opening K is closed ; and the damper J 
is opened to allow the charcoal to fall out. 

Fresh material is then introduced into the hopper B; is elevated by the 
BCcrews on the shaft shown; and falls to the bottom of the trunk. It is 
thence forced by the screw-shaft into the bottom of the retort; and passes 
along the inclined side until it is caught and forced upwards by the screw 
shown on the shaft F. By introducing fresh material into the hopper only 
as fast-as the upper surface of the material in the retort is carbonized, the 
process becomes constant. Ratchet bars assist in sustaining the mass of 
material in the retort. When it is desired to reduce the amount of heat in 
the retort, the pipe S may be shut, or the apertures in the flue E may be 
closed by ordinary dampers, and the hot gases led off to a chimney. 

_The pape of combustion in the top of the retort, and the vapours 
given off in carbonization, cannot escape except by passing down through 
the material in the retort ; and in doing this a portion of the heat in the 
gas is communicated to the uncarbonized material, thus partly preparing 





it for carbonization. On reaching the lower part of the retort, the gas warms 
the material on its way through the pipe Y into the safety-box shown. 
It bubbles up through the liquid in this box, and passes through the pipe G 
into the upper vessel H of the condenser. It here comes in contact with a 
spray of cold eegnee: acid flowing through the pipe R; and much of 
the acid is condensed partly by the consequent reduction in temperature 
and partly by its chemical affinity for the cold acid. The gas passes through 
the pipes of the condenser P ; being further condensed by the water in the 
tank Q. Thence it goes into the lower vessel shown, whence the condensed 
— is drawn off through a pipe into a storeage tank ; while the uncon- 

ensed gas passes into I, through the pipe U, the safety-box W attached to 
it, and the pipe X, to the fan O, which forces it into the combustion chamber 
A through the pipe D. 

The tar whieh condenses in the retort falls to the bottom, and rises in 
the pipe V until it overflows and runs into a tank placed to receive it. The 
tar which condenses in either of the safety-boxes passes off in like manner 
through the pipes shown. 

In carbonizing sawdust by these means, the material is subjected to 
pressure when forced upwards by the screw; and this tends to cause it to 
carbonize in lumps like ordinary charcoal. 


Rotary ExuHaustTEeRs AnD Pumps.—Thwaites, T. H., of Bradford. No. 10,128; 
July 14, 1884. 

This invention relates to improvements in the pistons or revolvers of 
rotary blowers and pumps; and it consists in forming the curved out- 
lines of the revolvers of a series of arcs of circles joined one to another 
in regular and flowing lines, avoiding any breaks or angles at the junction 
of the arcs. The action of the blowers is said to be thereby rendered 
more uniform and steady ; and the irregular beat and vibration caused b 
the angles and broken outlines of revolvers hitherto in use are avoided, 
and a more steady stream produced. At the same time the revolvers 
come as nearly as possible into contact with each other, without actually 
touching in all parts of their revolution ; thus avoiding unnecessary escape 
of air or gas between the revolvers, and consequent loss of power. 

The patentee says he finds these improvements in the form of the revolvers 
allow of delivering a larger volume and greater pressure of air or gas, 
with a smaller expenditure of power, and also of running at a higher 
speed, with less vibration and less noise, than is possible with pistons or 
revolvers heretofore in use. 








The illustration shows the two revolvers A B and C D, contained in the 
case E, in which they are free to revolve. 
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treatment of coal gas and apparatus for increasing its brilliancy for 
illuminating purposes.” Oct. 6. 

13,247.—RowzoTuHam, W., Lincoln’s Inn Fields, London, “ Improvements 
in gas-engines.” Oct. 6. 

13,270.—EntwistLe, R., Quality Court, London, “ An improved water- 
tap.” Oct. 7. 

73,280.— Fez, A. H.and A. W., and Turnsutt, R., Fleet Street, London, 
“Improved means and apparatus for the utilization of gas-flame to drying 
the bottoms of ships while in dock.” Oct. 7. ; 
13,283.—REDFERN, G. F., “‘ Improvements in gas-engines.”’ A communi- 
cation from T. M‘Donough, U.S.A. Oct. 7. 

13,300.—Nunn, W., Fleet Street, London, “ An improvement connected 
with the galleries of gas or other lamps.” Oct. 7. 

13,305.—Lake, W. R., “Improvements in metal panes for flange and 
other joints.” A communication from J. Tennant and J. Hattersley, 
U.S.A. Oct. 7. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 

8444.—Hunt, C., Birmingham, “Improvements in the arrangements of 
the air and waste gas passages in connection with regenerator furnaces. 
Feb. 16. 

4143,—Bowpen, S., “A new or improved combined pressure regulator 
and economizer, applicable to gas, steam, water, and other pipes.” A 
communication from I. Roff, R. S. Eastham, and J. A. Kay, of Melbourne. 
Feb. 29. 

7444.—Jounson, J. H., “Improvements in electrical apparatus for light- 
ing gas or other lamps, or the like.” A communication from W. Deckert 
and E. Homolka, Vienna. May 8. 


[In the list of “ Applications” in the Journnat last week, the address of 
Mr. T. Fletcher (No. 13,093) should have been Warrington, not Manchester. 
The Oficial Journal of the Patent Office, from which our list is compiled, 
gave Mr. Fletcher's address as “34, Blackfriars Street, Manchester, W.” |} 





Pusric Licutmse or Dawiisu.—An esteemed correspondent writes : 
“On Tuesday evening, the 7th inst., there were great rejoicings by the 
people of Dawlish on account of the roads and streets being again lighted 
by gas, after 18 months’ experience of oil-lamps. This is not to be 
astonished at, as the advantage is great on the side of gas, and adds much 
to the cheerfulness of this popular little seaside town at night.” 

Exursitions or Gas AppLiances.—Last Tuesday week an exhibition of 
gas appliances was opened in the Mechanics’ Institute, Rothwell, by the 
Vicar (the Rev. F. Fawkes). It was promoted by the Directors of the 
Gas Company, and comprised the usual display of stoves, lamps, chan- 
deliers, engines, &c. Miss L. Peacock was engaged to give lectures on 
cookery during the continuance of the exhibition ——On Monday last week 
a similar exhibition was opened at Widnes, under the auspices of the Local 
Board. 
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Hliscellancous Aetos. 


METROPOLIS GAS SUPPLY. 
The Chief Gas Examiner for the Metropolis (Dr. Williamson, F.R.S.) 
has presented his report on the quality of the gas supplied by The Gaslight 
and Coke, the Commercial, and the South Metropolitan Companies, during 
the quarter ending Sept. 30. The following is an abstract of it:— 
I.—With respect to Illuminating Power.—The average illuminating 
— in standard sperm candles at each of the testing stations was as 
OLLOWS :— 
The Gaslight and Coke Company— 


Jewry Street, E.(common gas) ....+. + ’ eg | 
King Street, E.C. ” i ae a ae a ae . 16°4 
Dorset Buildings, E.C. ,, ° oe ewe . 16°6 
Millbank Street, 8.W. (cannel gas a a e . 21°5 
Ladbroke Grove, W.(common gas . . . « «+ «© «© « « 16°79 
Devon’s Road, E. ° * in . 16°9 
Carlyle Square, S.W. ” ‘a oe . 16°7 
Camden Street, N.W. Ne ° 16°8 
Graham Road, E. ” . oe «& % » 17°0 
Kingsland Road, E. ‘ ss ae 


Spring Gardens, Charing Cross (common gas). . « « « «+ 16°6 
Commercial Gas Company— 
Wellclose Square, E.(common gas). . «+ «+ » « «+ « + 16°8 
Parnell Road, E. es 2 Soe. ee ep ee 
South Metropolitan Gas Company— 
Hill Street, S.E.(common gas). . . »« + «© «© «© « « « 16°6 
Foster Place, 8.W. ” an a a ne a oe a oe 
Tooley Street, S.E. ae ee oe ee a oe ae oe ee 
Lewisham Road, 8.E. ,, ee a a ee ee ae 
It will be seen from these results that the average illuminating power at 
all the testing stations has been above the requirements of the Acts of 
Parliament, especially at Millbank Street, S.W., and Graham Road, 
Dalston. Slight deficiencies of illuminating power were reported during 
the quarter from the stations at Jewry Street, King Street, Camden Street, 
and Spring Gardens. 

II. As regards Purity.—The gas has been wholly free from sulphuretted 
hydrogen at all the testing stations. The average amount of sulphur 
in other forms than this was considerably below the limit allowed at all 
the testing stations, especially at Devon’s Road, Kingsland Road, and Well- 
close Square, where it amounted to less than one-half. Slight excesses 
were reported during the quarter at the Carlyle Square, Lewisham Road, 
and Tooley Street testing places. Ammonia has been generally present in 
slight quantities in the gas throughout the quarter. On no occasion was 
there any excess of the limit allowed by the Acts of Parliament. 


METROPOLITAN Boarp or Works. 

At the Ordinary Weekly Meeting of the Metropolitan Board of Works 
last Friday, the following report, bearing upon the existing arrangements 
for testing the illuminating power of the gas supplied to the Metropolis, 
was presented by the Special Purposes and Sanitary Committee :— 

“Your Committee have to report that they have considered the letter 
from the Board of Trade, enclosing copy of a communication received from 
the Gas Referees as to certain disadvantages which attend the use of sperm 
candles in testing the illuminating power of gas; and intimating that if 
this Board has any observations to offer thereon the Board of Trade will be 
glad to receive them. The Gas Referees, in their memorandum, ask to be 
informed if it is competent for them, under the present Acts, to prescribe 
a mode of testing the illuminating power of gas in which candles are 
not used, but in which a light obtained by a consumption of 5 cubic 
feet of gas per hour is a with that of 16 or 20 candles, by 
employing a constant light whose exact relation to the light of a large 
number of candles has been previously determined. The Solicitor has 
reported to your Committee on the question raised, and we are of 
opinion that as the mode of testing the illuminating power of gas 
under the existing Acts in terms refers to the use of sperm candles, the 
Gas Referees could not, without fresh legislation, prescribe a mode of 
testing in which candles are not to be used. Your Committee recommend 
that the Board of Trade be informed to this effect.” 

The report was adopted. 





THE ACQUISITION OF THE STALYBRIDGE GAS-WORKS BY 
THE LOCAL AUTHORITIES. 

After months of what is described by both parties as most troublesome 
negotiation, the Corporation of Stalybridge and the Local Board of Mossley 
have arrived at an agreement as to the terms on which the gas-works are 
to be divided when the purchase from the Stalybridge Company (which has 
already been agreed to) is completed. The arrangement which has been 
confirmed by both bodies is to the following effect :—The Stalybridge por- 
tion of the works (including the supply districts of Stalybridge, Matley, and 
Hattersley) is to belong exclusively to the Corporation ; while the Mossley 
portion (including the supply districts of Mossley, Luzley, Saddleworth, 
and the remainder of the gas supply district) will belong exclusively to the 
Local Board. The Corporation of Stalybridge are to pay 60 per cent., and 
the Mossley Local Board 40 per cent. of the purchase money. But the 
Corporation are to receive the sum of £17,000 out of the reserve fund and 
credit balances to be handed over by the Company on the completion of the 
ry ; the remainder of such fund and balances, after this deduction, 

eing divided in the proportions of 60and 40. The Company are to receive 
£210,000 for the works; and it is assumed that the reserve fund, &c., will 
amount to about £30,000. Stalybridge will pay £126,000 for its portion of the 
works, and will receive in all £24,800 from the reserve fund ; while Mossley 
will pay £84,000 and receive £5200. The net cost of the works will, if these 
calculations are correct, be £101,200 to Stalybridge and £78,800 to Mossley. 
The proportions of consumption of gas have been taken as the basis of divi- 
sion ; but have not been exactly adhered to. Stalybridge, it appears, takes 
about 62 ~~ cent. of the gas consumed; while Mossley takes 38 per cent. 
A mutual understanding on the basis of these figures could not, however, 
be arrived at ; and hence the adoption of the proportions mentioned above. 
As to the division of the reserve fund, the claim of Stalybridge to the 
larger proportion of it is recognized because of the difference in the age 
and condition of repair of the two works; those at Mossley being of much 
more recent date than those of Stalybridge. The Mayor of Stalybridge 
anticipates that the revenue will pay 4 per cent. for the capital to be raised, 
and leave a profit to the ratepayers of both towns. On the other hand, 
Mr. R. S. Buckley (who was the Chairman of the Mossley Committee) 
states that the result will entirely depend on the ability of the Local Board 
to get a good Bill through Parliament. If they did this, it would be a 
fair—just a fair—purchase for the Local Board. 





Last Thursday, at the meeting of the Dewsbury Town Council, approval 
was given to a scheme for the construction of a service reservoir at Dunford 
by the Dewsbury and Heckmondwike Water-Works Board, at an estimated 
cost of £36,000. 








PRESENTATION TO MR. RAY, OF SALFORD, 

On Tuesday evening last the officials of the Salford Corporation Gas 
Department, together with a few friends, met at the chief offices of the 
Department, Bloom Street, Salford, to present a testimonial to Mr. Ray, 
who has been for some time past principal assistant to the Gas Engineer, 
and who—as we stated a fortnight back—is now leaving to take an 
important appointment at Adelaide, South Australia. Tea having been 
partaken of, an adjournment was made to the Committee-room, where the 
presentation was made. The testimonial consisted of a handsome and 
valuable gold keyless, independent decimal seconds chronograph and a 
purse of gold; together with an address, setting forth what was presented 
to Mr. Ray by his brother officers and a few friends. The presentation 
was made, on behalf of the subscribers, by Mr. Samuel Hunter, Assoc. M, 
Inst. C.E., Gas Engineer to the Salford Corporation. In the course of his 
address Mr. Hunter remarked that it was not the first time he aad per- 
formed a like pleasing duty. Officials of the Salford Corporation Gas 
Department had, at various times, been remarkably successful in obtain- 
ing important and lucrative appointments elsewhere; and not only had 
they secured these appointments, but in each case, he believed, they had 
continued to give every satisfaction to their employers. Although it was 
naturally painful and unpleasant to lose good and useful officers, such 
feelings were far more than counterbalanced by the pleasure he had in 
knowing that they were advancing their own interests and succeeding in 
life. In conclusion, Mr. Hunter referred, in very complimentary terms, to 
the great abilities and the high qualities of mind of Mr. Ray; remarking 
especially his thorough earnestness in carrying out every work he under- 
took, and the conscientious manner in which he had discharged the duties 
entrusted to him. Commencing, at Salford, as Outdoor Superintendent, 
Mr. Ray had successfully carried out many great improvements in the 
system of distribution, which had already produced very beneficial effects 
in reducing the rate of leakage; and his career as Superintendent of the 
extensive manufacturing stations at Regent Road and Liverpool Street had 
been equally successful. Mr. Ray responded in suitable terms; and the 
rest of the evening was spent in a social and convivial manner. 





THE PROPOSED SEVERANCE OF THE DUKINFIELD AND 
DENTON LOCAL BOARDS’ GAS UNDERTAKING. 

The dissolution of partnership between the Local Boards of Dukinfield 
and Denton, who until recently were joint owners of the local gas-works, 
is likely to lead to more or less litigation. According to the Chairman of 
the Dukinfield Board, there has been on the part of this body a desire to 
conduct the arbitration on the least expensive terms, and to restrict it 
within the smallest possible compass. Denton had expressed similar 
views; but it has transpired that they intend to employ counsel, and have 
engaged Mr. G. W. Stevenson to give them his assistance as Consulting 
Engineer. From some correspondence which has taken place, it appears 
that the Denton Board have acted under the impression that counsel and 
scientific witnesses were being engaged by the Dukinfield authority; but 
this is said by the Chairman of that Board to be a mistake. The same 
gentleman also asserts that it is not the fault of the Dukinfield representa- 
tives that the attempt to effect an amicable settlement has fallen through. 
They have, he says, done all they could to confine the reference to their 
own legal advisers, and not to have any expert evidence except what might 
be called for by the Arbitrator in coming to a decision. He accuses the 
Denton people of having acted deceitfully, and of never really desiring an 
amicable arrangement; and says they must accept the responsibility of 
the “ shameful extravagance” of the course now to be pursued. 





EXHIBITION OF GAS APPLIANCES AT CHESTER. 

Last Thursday an exhibition of gas cooking and other apparatus was 
opened in the Music Hall, Chester, under the auspices of the Chester Gas 
Company. The exhibits do not need detailed description. They comprise 
a large number of useful and ingenious appliances for the utilization of 
gas in various domestic and manufacturing purposes, including stoves, 
bath and iron heaters, instantaneous water heaters for the scullery, clothes 
dryers, stoves for heating greenhouse pipes, gas-fires for the oflice, the 
parlour, and the bed-room, of every conceivable pattern, and a great variety 
of articles for laboratory use. The Gas Company have four tables fitted 
up with apparatus, but by different firms, for the measurement and testing 
of gas. Messrs. W. and B. Cowan show one of their cases of pressure gauges 
used in gas-works, also models of wet and dry meters; Messrs. W. Parkin- 
son and Co. have on view a pressure governor; Messrs. A. Wright and Co. 
show a Bunsen-Letheby photometer ; and close by is one of Sugg’s illumi- 
nating power meters. The Gas Company also exhibit an effective collection 
of the bye-products of gas manufacture. There are two Bisschop gas-engines 
at work in the exhibition—one of 4-man, and the other of 2-man power. 
In the matter of burners, Messrs. G. Bray and Co. have a good collection of 
their various sizes arranged on an attractive stand, on either side of which 
they show samples of their improved street and railway-station lamps; 
while above, lighting the whole of the interior of the hall, is a cluster of 
their burners giving a light of 2000-candle power. The entire arrange- 
ments in connection with the exhibition were in the hands of the Gas 
Company’s Engineer (Mr. F. W. Stevenson), who has succeeded in bringing 
together an excellent collection of appliances connected with the distribution 
and consumption of gas, a careful inspection of which cannot fail to be pro- 
ductive of beneficial results. The advantages resulting from the use of gas 
for culinary purposes are now too well known to require demonstration at 
the hands of a lecturer. Lectures with experiments are, however, always 
popular; and therefore the projectors of the exhibition have done well to 
secure the services of two such able exponents (in their respective depart- 
ments) of the capabilities of gas as Mrs. Thwaites, of the Liverpool School 
of Cookery, and Mr. T. Fletcher, F.C.S., of Warrington. The lady com- 
menced her lectures on Saturday, and will continue them every afternoon 
and evening throughout the present week. Last Friday Mr. Fletcher 
delivered a lecture on ‘Some Curious Properties of Coal Gas,” in the 
course of which he made the following remarks :— 


When we consider how long gas has been in common use, it is sur- 
prising how little is known concerning it. Until within the last few years 
most people were under the impression that it was merely a means of 
obtaining light; and even for this purpose it was, and, I may say, still is, 
most wastefully used. The majority of people seem to think that if they 
only burn a quantity of gas, it matters very little how it is burnt, or what 
burners are used. As an example, I often see ordinary sitting-rooms, 
about the size of my own—i.e., 15 feet by 20 feet—lighted by three or four 
burners, each being most carefully enclosed with opal or ground-glass 
globes, which waste about half the light. My own sitting-room is lighted 
by cne No. 8 Bray’s burner; and I may safely say that few rooms are 60 
well illuminated. People are not generally aware that one large burner, 
consuming 8 feet of gas per hour, gives far more light than two separate 
burners, each consuming 4 feet per hour; and thatone burner without any 
shade is about as good as two burners with opal or ground-glass globes. 
Many people prefer, the appearance of burners with glass globes ; but they 
must bear in mind that this entails a much larger gas consumption for the 
same light, and also more heat and vitiated air in the rooms. A great 
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argument against the use of gas is the smoking of ceilings, &c.; and, curi- 
ously enough, these complaints come strongest from those people who burn 
their gas carelessly with excessive pressures, without control, and under 
such circumstances that smoke is almost impossible. The liability to true 
smoke occurs only in places such as open shops, where the flames are 
blown about very much, or in those places where first-rate burners are 
used under the best conditions—that is, just verging on the smoking 

oint. The fact is that the supposed smoke is not smoke at all. The 
F eeoloration is grey or brown, not black, as it would be with smoke; 
and it is, I think, caused only by the dust in the air being more or 
less burnt, caught in the ascending current of hot air, and thrown 
against the ceiling. When the gas is first lighted the ceiling is cold, 
and the water resulting from the combustion of the gas condenses, form- 
ing a surface to which dust readily adheres; and if we use any burner, 
whether oil or gas, in one fixed position, the discoloration above it is 
exactly the same, depending entirely on the power of the burner used. It 
can be prevented, to a great extent, by a shade of any kind over the burner. 
The reason why lamps do not cause this discoloration is that they are not 
alwaysin the same place; and they are, too, as a rule, of much lower power 
than the gas-lights ordinarily used in the same room. Gas can be burnt 
most efficiently for heating purposes without any flame or visible combus- 
tion—in fact, flame is only a sign of incomplete or imperfect combustion ; 
and, looking forward to a possibly near future, I believe that all fuels, both 
solid and gaseous, will be burnt for heating purposes, without any flame. 
[Mr. Fletcher then performed some of his well-known lecture experiments 
with high-power heating appliances, to show the necessity for the proper 
admixture of gas and air in order to ensure economical results. Resuming, 
hesaid:] Ihave now taken you from acold flame, into the centre of which I 

ut my fingers, to an intense heat without any flame; and, as you see, the 
se increases as the flame reduces, until at its maximum the flame dis- 
appears altogether. The combustion of gases appears to be a succession of 
explosions, either so quick as to be silent to human ears, or so slow as to 
make, if continued, a musical sound. As regards the question of gas for 
domestic purposes, its use and value are well known to thousands. Asa 
practical example I may take my own house, with 14 rooms, and an 
average of 10 persons. Last year we paid for the twelve months £21 for 
gas at 3s. 5d. per 1000 cubic feet. We paid in 18 months 27s. for coal for 
the kitchen fire; and I have recently paid a similar amount, which I 
expect will clear us for coal for another 18 months. Of the £21 expended, 
£8 went for lighting only, and about £3 10s. for cooking. Icannot tell the 
cost of bath heating; but, so far as I can judge, I think it will be about 
20s. perannum. The remaining £8 10s. was expended on gas-fires, which 
we have used exclusively in sitting-rooms and bed-rooms for nearly two 
years. I may fairly say that the cooking and heating by gas saves us fully 
one servant; and thus pays indirectly more than our total gas bill. As to 
the quality of cooking, and the convenience, there can be no possible com- 
parison between gas and any known fuel. The lighting, cooking, and bath- 
heating are old settled things with us, and get only ordinary supervision 
against gross waste. The cost is a settled average, and not likely to vary. 
The gas-fires are, however, or rather have been, new; and we have been 
careful and economical with all except one, which has been used as a test. 
So far as I can judge in an average cold winter, a room 15 feet by 20 feet 
and 11 feet high can be comfortably and pleasantly warmed by pure radiant 
heat with an average consumption of about 25,000 cubic feet of gas per 
annum. This at 3s. per 1000 feet would cost £3 15s. If we exclude the 
saving of labour and dirt, it is very decidedly more costly than coal ; but, 
on the other hand, we must consider the great convenience, and the perfect 
and instant control over the heat. This enables us to make our rooms far 
more comfortable than is possible with a coal fire, which is almost invari- 
ably either too hot or too cold. 





STAFFORD CORPORATION GAS SUPPLY. 

At the Monthly Meeting of the Stafford Town Council last Tuesday 
—the Deputy-Mayor (Alderman Dudley), who presided, submitted a state- 
ment of the working of the Gas Department during the last six months, 
under the new management of Mr. J. Ferguson Bell, as compared with 
the corresponding period of last year, when the gas-works were under the 
old management. 

In the six months ended Sept. 25, 1883, 22,917,000 cubic feet of gas were 
manufactured; and in the period ended Sept. 25, 1884, 25,678,000 cubic 
feet—an increase of 2,761,000 cubic feet, or 12 per cent. The coal car- 
bonized in the past six months was 2538 tons, against 2332 tons in the 
corresponding period of last year—an increase of 206 tons, or 88 per 
cent. The extracost of the coal, however, had been toa large extent counter- 
balanced by the enhanced value obtained for coke, and the reduction in the 
fuel used at the works for heating the retorts. The average make of gas 
per ton of coal, in the six months just ended, was 10,124 cubic feet, against 
9830 cubic feet last year. The gas-rental had increased from £3483 to 
£3769. The wages for the manufacture and distribution of gas were 
reduced from £990 to £862, or 149 per cent., and the amount paid for 
salaries was £228, against £354 last year. On the six months’ working 
there was a gain of £540. The price of gas has just been reduced from 
8s. 6d. to 3s. 3d. per 1000 cubic feet, less 5 per cent. when the quarterly 
consumption is 10,000 cubic feet and upwards, and 24 per cent. when under 
10,000 cubic feet. The report was adopted. 





EXTENSION OF THE DUNDEE GAS-WORKS. 

Several important additions have just been made to the Dundee Gas- 
Works ; and the Commissioners last Thursday paid a visit to the works to 
witness the retorts and other apparatus put into operation for the first 
time. Great difficulty has been experienced for a number of years in 
keeping up an abundant supply of gas in the town; and in view of the 
forthcoming lighting season it had become absolutely necessary that the 
works should be extended on a scale sufficiently ample for the increasing 
requirements of the town. The fact that out of 300 retorts only 12 were 
idle on the shortest day last year, afforded conclusive evidence, says 
the Dundee Advertiser, that the margin was far too limited for such exten- 
sive works. With the new apparatus a saving of fuel and labour will be 
effected ; the gas will be improved in quality ; and the additions have been 
made on such an extensive scale that further extensions are not likely to 
be required for a number of years to come. 

In regard to retorts, the Commissioners resolved to fit up a bench of 80, 
to be heated on the Siemens regenerative principle. These retorts (which 
are fitted with Morton’s self-sealing lids) have been erected by the Com- 
missioners’ own employés. They differ somewhat in detail from those in 
use in Glasgow, and embrace several important improvements, which are 
80 much ee that the Kirkcaldy Gas Company have resolved to 
introduce the same system. 

A set of 30 annular condensing-pipes, of steel, has been erected. The 
outer pipes are 24 feet diameter, and the inner 14 feet; the space between 
the two being for the passage of the gas, which enters at a temperature of 
from 140° to 150°, and leaves it at a temperature of 60° Fahr. Messrs. 
Hanna, Donald, and Wilson, of Paisley, were the contractors for the 
erection of the condensers, 





The exhauster-house has been considerably extended and improved. Two 
of the old exhausters have been removed into this house; and between them 
is placed a horizontal high-pressure engine of 12-horse power. At the other 
end of the house are two of Beale’s patent exhausters, with an engine also 
of 12-horse power. One of Laidlaw’s compensating bye-pass valves has 
been erected on the inlet of the exhausters. The exhauster-house, 50 feet 
by 30 feet, is neatly finished internally and externally; and all the pipes 
and connections have been arranged so that access can be readily obtained 
thereto for examination or repairs. The exhausters are placed in duplicate 
so that all or any of them may be worked at pleasure, 

The purifiers have hitherto been too limited for the amount of work to 
be performed. Only eight—each 20 feet square—were in use; but a new 
set of four has now been added, each 30 feet by 20 feet. 

Two new boilers, 25 feet by 74 feet, were erected some time ago, for the 
purpose of supplying the works with steam. All the pumps for removing 
tar and liquor to the chemical department have been placed in one room, 
and are in duplicate. They have to Ceal with about 10,000 gallons of tar and 
ammoniacal liquor every 24 hours during the winter season. 

The whole of the works have now increased to such an extent that they 
cover 10 acres of ground. There are six gasholders, with a total storeage 
capacity of 2,500,000 cubic feet. The greatest quantity of gas sent out in 
one day has been 2,400,000 cubic feet ; the total delivered last year amount- 
ing to 370,500,000 cubic feet. Of coal about 33,000 tons are annually used 
in the manufacture of gas ; about 170 tons being used in 24 hours when the 
day is shortest. Most of the coal is brought from Fife and Lanark—a 
large part of it in the Commissioners’ own waggons. By means of the 
siding from the railway, the waggons are run into the yard, and the coal is 
divided into separate sheds according to quality. It is then broken into 
small pieces and wheeled in iron barrows to the retort-houses. About 
300 men are employed in the manufacture and distribution of the gas and 
attending to the lighting of the lamps; the firemen and stokers working in 
eight-hour shifts. 

An important improvement has now been carried out in the distribution 
of gas. For some time the lighting of the west end of the town and 
Invergowrie had been very defective. This was due to the rapid increase 
of the town in this direction, and to the fact that the numerous new streets 
and crescents were lighted merely by an extension of the mains, so that the 
gas which went to the extreme west end was virtually the gas which Dundee 
could not burn. Toremedy this the Commissioners have put down a main 
18 inches in diameter from the gas-works, along Dock Street, South Union 
Street, and the Esplanade, to Buckingham Point, where it is reduced in 
diameter to 14 inches. It is then continued by Thomson Street to the 
Perth Road ; and, as it is connected with the present system at Magdalene 
Yard Road and Perth Road, it is expected that witha much lower pressure 
a better supply will be maintained, as the independent supply enters in the 
very centre of the area where the deficiency previously existed. 

The extensions have been carried out from the designs, and under the 
superintendence of Mr. John M‘Crae, the Gas Manager ; the plans having 
been prepared by Mr. William M‘Crae, his assistant. The total outlay 
incurred in connection with the new works is estimated at between 
£16,000 and £17,000. Peas 

As stated above, the Gas Commissioners had arranged to be present at 
the inaugural ceremony; and on their arrival at the gas-works on Thurs- 
day afternoon they were met by Mr. M‘Crae, who conducted them in the 
first place to the regenerator furnaces. Eight of the retorts were cleared 
of the coke and charged with coal, and the working of the new system was 
fully explained. A visit was next made to the condensers; and thereafter 
Provost Moncur turned on the gas to the new purifiers. The engine and 
exhauster house was subsequently examined ; and the Provost turned on 
the steam to one of the new engines coupled to Beale’s exhausters., 
General satisfaction was expressed at the manner in which the new works 
have been carried out; and the Commissioners manifested an appreciative 
interest in the details as to the working of the apparatus furnished by 
Mr. M‘Crae. Luncheon was served to the visitors before they left the 
works—Provost Moncur presiding, and the Convener of the Gas Committee 
(Mr. Lindsay) officiating ascroupier. The Provost expressed the gratifica- 
tion he felt at being present; and said he was sure they all rejoiced at the 
prosperity of the gas undertaking. Since the Corporation took the gas- 
works in hand they had been a great benefit to the community. What the 
visitors had seen that day convinced them that no efforts were being 
spared by Mr. M‘Crae to produce good and cheap gas, and that so long as 
the works were under his management the community and the Gas Com- 
missioners would be faithfully served. Mr. J. Leng, in giving the toast of 
“ The Gas Commissioners,” pointed to the progress of the gas undertaking ; 
saying that in 1870 the quantity of gas delivered was 200 million cubic feet, 
while last year it was no less than 370 million cubic feet. In this period 
the price had been reduced from 5s. to 3s. 6d. per 1000 cubic feet. In 1870 
nearly one-fourth of the gas produced was lost—viz., 24°25 per cent. ; but 
this had now been reduced to 10°66 per cent. Although they had made 
some mistakes in Dundee, he did not think taking over the works of the 
two competing Gas Companies was one of them. According to statistics, 
it was calculated that a sum of £300,000 had been saved to the ratepayers 
for gas lighting alone. ‘“‘ The Health of the Manager” was given by Mr. 
J. Mitchell, and suitably acknowledged by Mr. M‘Crae. 





THE PUBLIC LIGHTING OF IPSWICH. 

At the Meeting of the Ipswich Town Council last Wednesday—the 
Mayor (Mr. J. May) in the chair—the question of the public lighting of the 
borough was under consideration. 

Alderman Turner asked the Chairman of the Paving and Lighting 
Committee what steps had been taken to improve the public lighting of the 
borough ; for Colchester, Beccles, and every small town in the Eastern 
Counties was better lighted than Ipswich. He should imagine that an 
improvement would not entail a very great expense on the ratepayers; and 
an increased assessment would meet it. About one-fourth more gas would 
give the light required. 

Mr. Gaimsey said nothing whatever had been done in the matter referred 
to. From time to time a definite amount was granted for the public 
lighting, based upon certain expenditure ; and until the Council could see 
their way to grant a larger sum, or the Gas Company reduce their charges, 
the Lighting Committee were unable to do anything. At the present time 
they were paying £2 17s. 9d. per lamp, calculated upon the burners con- 
suming 34 cubic feet per hour. An increase in the lighting was a question 
for the whole Council to determine. 

Mr. JosseLyn thought it would be advisable if the Committee would 
give an estimate of what the additional cost would be of increasing the 
lighting power throughout the town. He agreed with Alderman Turner 
that Ipswich was insufficiently lighted; and he trusted that the subject 
would not be lost sight of by the Lighting Committee, and that they would 
bring the question before the Council in some tangible shape. 

Mr. TuRNER said the Dock Commissioners had only lately introduced 
5-feet burners, and the expenditure for them was about 15s. more than the 
town were paying; but the Commissioners did not get the advantage of 
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obtaining gas at the very lowest rate. They paid 3s. 2d. per 1000 cubic 
feet, while the town paid 3s. He thought the road on the way to the 
railway station, and other roads where there were trees, were dangerously 
dark, and he considered there might be some judicious improvement, by 
which the main thoroughfares could be better lighted, while in other 
places the 34-feet burners might remain. 

Alderman TurRNER asked what increase it would make. As far as he 
could see, it would not be more than a rate of 4d. in the pound. All they 
wanted was a little more gas, not new lamps. 

Mr. Griusey said he was not in a position to answer the question. 

The subject then dropped. 





THE PROPOSED PURCHASE OF THE LINCOLN GAS-WORKS 
BY THE CORPORATION. 
Tue RESULT OF THE PoLL oF THE CITY. 

By a majority of nearly five to two the citizens of Lincoln have sup- 
ported the a in their proposal to purchase the Lincoln Gas 
Company’s works. A poll of the city had, it will be remembered, been 
demanded by the paper se and it was taken on Wednesday last. The 
Corporation have the option to redeem the stock to be given as considera- 
tion for the transfer at 25 years’ purchase; the prescribed maximum 
dividends being guaranteed in the interim. The following are the absolute 
figures of the voting :— 

In favour of the purchase— 


Owners . ae ae eee 
a ee ee a ee 
— 5103 
Against the purchase— 
a a ee a 
I Gp we KO i ee be 6 EE 
— 2113 
Majority in favour of the purchase . . .... . . 2990 





THE NEW HOLDER AT THE MACCLESFIELD CORPORATION 
GAS-WORKS. 

The storeage accommodation at the Macclesfield Corporation Gas-Works 
has just been doubled—raised from 450,000 to 900,000 cubic feet—by the 
erection of a handsome telescopic gasholder, designed by the Gas Engineer 
(Mr. Thomas Moore), and erected by Messrs. Westwood and Wrights, of 
Brierley Hill. The new holder is built at Lower Heyes, in close contiguity 
to the other holder erected many years since ; and the estimate submitted 
for the work—£10,000—has not been exceeded. The construction of the 
tank was a work of great anxiety, consequent upon the tapping of certain 
springs, the existence of a substratum of pent the and water, and its 
close proximity to the old tank, which is only 18 feet off. But by careful 
watching and skilful engineering, the work was at length successfully 
accomplished; and the tank is now full of water, which has been supplied 
from the town’s main at a rapid rate during the past few days. The 
dimensions of it are about 100 feet in diameter, and the depth from the 
surface 30 feet ; the holder rising when full to a height of 60 feet. 

Last Monday week the Chairman and several members of the Gas Com- 
mittee accompanied Mr. Moore to the top of the dome, and descended into 
the holder. They landed on the workmen’s rafts, and thence had a good 
view of the intricacies and detail of the framework. Among those who 
testified their interest in the engineering features of the work by a visit 
were, in addition to the Chairman (Alderman Stancliffe), Alderman 
Pownall, and Messrs, Carr, Shaw, Rushton, Crew, Staniforth, Dunkerley, 
Hordern, &c. They warmly congratulated both Messrs. Westwood and 
Wrights and Mr. Moore on the satisfactory completion of their work. 





THE HANLEY TOWN COUNCIL AND THE LOCAL GAS AND 
WATER COMPANIES. 
At the last Meeting of the Hanley Town Council—the Mayor (Mr. W. H. 
Ringland) in the chair—on the presentation of the minutes of the Works 
Committee, 


Alderman CaRTLEDGE commented in strong terms on the practice of the 


local Gas and Water Companies in breaking up the streets in the borough 
soon after the borough officials had mended or made them. It was, he 
said, a great shame that the public should be “robbed” in the way they were 
by the repetition of this practice ; and if the Council had any power to 
prevent the continuance of the nuisance complained of, he submitted that 
it ought to be putin force at once. 

Alderman Boorsroyp remarked that any householder could demand to 
be supplied with gas; and if there was no connection, the Gas Company 
had no alternative but to take up the roadway in order to make one. 

Mr. TuRNER said he understood that there was an arrangement that the 
Surveyor should communicate with the two Companies when it was pro- 
posed to set the borough men to work improving a thoroughfare. 

Mr. H. Coox said that, in his district, within seven days after the borough 
men had put a roadway in repair, it was taken up again. 

Mr. BroomueapD thought that, when the Surveyor was about to improve 
a thoroughfare, notices might be put up, calling the attention of the house- 
holders and owners of property to what was to be done, and pointing to the 
advisability of their iekion advantage of the opportunity thus afforded to 
lay on gas or water, should either or both be required. It was a fact that 
a road was never so good when done a second time. 

Mr. HamMersLey submitted that the Council ought to have this matter 
of the roads entirely under its own control. In that case they would 
examine the mains and services, and take great care that the road was not 
made up until the services were in good order. Here they were year after 
year at the mercy of a “ foreign” Company who would not reduce the price 
of gas. He had that morning been favoured with a statement of the British 
Gas Company’s accounts up to June 30, and found it recorded that the 
deficiency in the dividends had increased from £2779 to £3902 in the present 

ear. The Company could not make their statutory dividend; whereas at 

ongton not only had the price of gas been reduced from 3s. 6d. to 8s. per 
1000 cubic feet, but the Corporation had applied £2000 in the reduction of 
the rates. He did not know how long the town of Hanley was going to 
suffer this kind of thing; at the present time they were losing on all sides. 
Instead of the report of the Company foreshadowing a reduction in the 
price of gas, the inhabitants were confronted with this assurance—that 
the Company could not make their statutory dividend, and that they 
had lost £1200. In addition there was the complaint that the borough- 
made streets were, soon after their completion by their own officials, broken 
up by the Gas Company. The thing was getting almost insufferable. 

Mr. Braprorp thought they had given over the idea of ever getting the 
gas-works into their own hands. They had tried every way open to them 
to do this, but had been beaten at each attempt. He thought, as they 
would never get anything by abuse, they should approach the Directors of 
the Company in a respectful manner ; believing that the result might be 
a reduction in the price of gas. He gave notice that at the next General 
Purposes Committee meeting he would bring this matter forward. 

derman Ripeway said this breaking up of the roads was a very sore 





oint, It was a fact that, however well their roads might be made, or 
1owever much money might be laid out on them, it seemed inevitable 
that they must be broken up before long either by the Gas or the Water 
Company. He understood that there was an agreement that both Com- 
panies should have notice when the Corporation were about to thoroughly 
repair a street; and if this understanding was not carried out he sub- 
mitted that it should be. 

The matter then dropped. 





THE PROPOSAL TO ESTABLISH A COMPETING GAS COMPANY 
IN BOSTON, U.S.A. 

Under the title of the Boston Consumers’ Gas Company, a corporation 
(of which the principal promotors are New York men) has, says the Sanitary 
Engineer of New York, applied to the Mayor and Aldermen of the city of 
Boston for permission to dig up the streets, lay mains, and acquire all 
municipal privileges necessary to carry on the business of a public gas 
company. The report of the Committee on Paving, to which the matter 
was referred, has just been published. After listening to a great deal of 
testimony, and giving the matter careful investigation, the majority report 
adversely ; assigning, as it seems to us, excellent reasons therefor. They 
find that the chief promoters are a firm of builders and constructors 
of gas-works, a gas engineer and inventor of a process for making water 
gas, and other capitalists of New York and elsewhere ; that when the peti- 
tion was filed, the petitioners had no corporate existence in Massachusetts ; 
that while 3000 gas consumers signed a petition on behalf of the Gas Con- 
sumers’ Company, none of them appeared before the Committee to show 
that they had any grievances against the corporation now supplying gas in 
Boston ; and that the process to be employed has never been used for com- 
mercial purposes, but only tested in laboratories. The price proposed to be 
charged by the newcompany is 1°35 dols.per 1000 feet,as against 1°50 dols.now 
paid. Under these circumstances, the majority decline to recommend that 
the inconveniences and discomforts attending the introduction of a new 
system should be permitted ; adding forcibly that “ the petitioners utterly 
failed to show any public necessity for the granting of their petition. On 
the contrary, it appeared from the statements of their own witnesses that 
in Boston proper, where there is only one company, the price is 75 cents. 
per 1000 feet less than it is in Brooklyn, N. Y., where there are seven com- 
peting companies ; and it was further admitted that the history of ee 
tition in gas has invariably resulted in combination and the charging of a 
higher rate.” 

The minority, on the other hand, present the usual arguments as to the 
financial standing and bond fide purpose of the petitioners, and express 
implicit confidence in their ability to furnish gas 25 per cent. better in 
quality at 15 cents less per 1000 cubic feet; and that they should be allowed 
a chance to serve the citizens of Boston, because the Boston Gaslight 
Company has in former years found the business profitable. 

It seems clear that the position taken by the majority of the Committee 
is sound. In New York, with seven companies in existence, consumers are 


paying 2°25 dols.; while in Boston, with one company, 1°50 dols. is the’ 


charge. Asa business speculation, the promoters of this enterprise, if 


‘they are successful, may find it profitable. The prospective profit and 


advantage to the citizens of Boston is not, however, apparent. 





MORE ABOUT THE INTERNATIONAL ELECTRIC EXHIBITION 
AT PHILADELPHIA. 
(From the Scientific American of the 20th and 27th ult.] 

The exhibitors, at first somewhat dilatory, have now for the most part 
got their apparatus in working order; and a careful examination of the 
collection shows that the boast of the managers that they would have the 
finest workmanship known in the electrical field was not vain, and sus- 
tains the assertion made in these columns that the collection was to be 
commended for its completeness rather than for the novelty of its exhibits. 
In reality, the exposition now being held in Philadelphia is international 
in little else but the name, for only a tithe of the exhibits come from 
beyond seas. Indeed, it may be said, without fear of contradiction, that of 
the 2000 exhibits, fully four-fifths come from New York. But the spirit 
that animates this enterprise is Philadelphian ; and the ability shown in 
organizing the various departments (by the Committee of the Franklin 
Institute having the conduct of the exposition), and the good judgment 
and fairness evidenced by its decisions, do much to prove that the handi- 
work of American electricians could not have been entrusted to better 
hands, nor shown under more favourable conditions. 

In the are light section a new lamp has appeared which, when properly 
displayed, is likely to attract no little attention among those engaged in 
street illumination. It is called the “‘ Edgerton thorough feed arc lamp ;” 
and is designed to greatly reduce the cost of arc lighting. If the projectors 
of this lamp do not deceive themselves, it is, perhaps, among the possi- 
bilities of the future that a profit will be found in selling the arc light 
approaching that in selling the plant. The Edgerton arc light consists of 
a framework of cast iron supporting the tube for feeding the carbon and 
the other operative parts of the lamp. The body or base of the lamp 
contains the electro-magnets for feeding the carbon ; and italso supports a 
horse-shoe shaped frame for supporting the globe. The peculiarities of 
the lamp are: First: The substitution of an indestructible pqint of iridium, 
set in a wrought-iron rod properly protected from oxidation, for the nega- 
tive carbon electrode of the lamp; thus saving the use of one carbon. 
Second: It is thorough fed—for all the carbon of the positive electrode is 
consumed ; the latter end of each carbon becoming attached to the carbon, 
which follows it in course so as to form practically a single stick. Third: 
It will turn and feed in any position in consequence of the carbon being 
carried forward by two grooved rollers under strong pressure. Fourth: 
Owing to the construction and operation of the feeding mechanism, it 
cannot close or extinguish the arc during the full flow of the current. The 
operation of the lamps may thus be stated: The carbon is placed in position, 
its forward end in contact with the iridium point. Then the currents 
being switched into the main magnets immediately upon the are (to say 
yz inch) and the armature coming in contact with the poles of the magnet, 
it remains fixed in that position. The small magnets in the shunt circuit 
then come into play, and, as soon as the arc has turned to 7, inch, or what- 
ever length has been set for it, the armature is lifted, turning the rollers 
and carrying the carbon point forward to the first position. Itcontinues to 
repeat this action until the current is cut off. 

Concluding a further notice of the general exhibits, our contemporary 
says: A curious feature of the exposition is the important part taken 
therein by gas, in one form or another. It might fairly be claimed for 
the gas-motor that it is part of an electric-lighting plant. It would, how- 
ever, be a refinement of sarcasm to set up such a claim for the gas-lamp. 
But the gas-lamp is there; not the little, flickering jet, combined, by 
reason of a clogged aperture, into one long, thing prong of flame, but 
represented in all the grandeur of a Siemens regenerative gas-burner— 
intense and mellow. The admission of this lamp would seem to be but 
a simple act of justice, and as such does credit to the wisdom of those 
having the conduct of the exposition; for, though it cannot from any 
point of view be classed under the head of electrical appliances or apparatus, 
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it he gpa a system of lighting which the electric light is designed to 
supplant, and unbiassed decision can only be reached by a comparison 
of the two systems side by side. It must be said that the big gas-lamp cuts 
a good figure, notwithstanding that the arc lamp—for, of course, there is 
no comparison between it and the small incandescent—is displayed under 
the most advantageous conditions. By this it is meant that the arc lamp, 
when standing alone, brilliantly illuminates certain portions of the space 
about it, and leaves other portions in deep shadow; while, as it is dis- 
played at the present exposition, the shadows are cut out by the giare of 
the adjacent lamps. It is only just to say this much—only simple justice 
to say that the arc lights are shown under favourable conditions, and that 
the big Siemens regenerative burners are shown under ordinary condi- 
tions ; their light when isolated being evenly diffused, while the converse 
is the case with the are light. 

Subjoined is a table giving the consumption of gas per hour, and the 
candle power of the gas-burners, at the exposition :— 


Gas Consumption per Hour. Candle Power. 


100 cubic feet ee oe 1000 to 1200 
ys on 750 », 900 
50s aa 450 ,, 509 
85 a en ee 8300 ,, 350 
3S , ee a 200 ,, 250 
14 ” oe os 100 ,, 125 

8 ” oe ee 70 , 80 


_ This, even if not an under-estimate, shows that these lamps, with gas at 
2°25 dols. per 1000 cubic feet, are fully as expensive as the arc lights, if 
the figures at which they are rented are reliable. 

Now that the Edison exhibit is in good running order, it attracts, and 
naturally, much interest. In dynamos are shown the various sizes manu- 
factured by the Edison Company, ranging from that of a capacity of 25 
lights to the largest one ever constructed, and said to possess the power of 
generating 1200 incandescence lights, each of 16-candle power. The Edison 
dynamo of the ordinary type has often been described ; but there are two 
dynamos placed on exhibition by the Edison Company which are in some 
not unimportant features essentially novel. One is a type of disc machine, 
and the other the great 1200-light machine already referred to. 

The principle upon which these two machines are constructed is, of 
course, the same; but the application is dissimilar. In the disc dynamo 
there are two electro-magnets of the horseshoe pattern placed upon a hori- 
zontal plane surface, having their opposite poles in series. Radial segments 
forming a disc of copper revolve between the poles. These segments are 
insulated the one from the other. Upon the periphery of the disc there 
are a number of thin pieces of copper—each being likewise insulated— 
connecting certain pairs of segments. The armature of the dynamo is 
the disc itself; and as is the case with the wire of the armatures of 
dynamos of the regular type, the current is excited by the passage of the 
segments through the lines of force of the magnet. The axis is the initial 
point of departure of the current in this machine; thence it traverses the 
segment en route to the circumferential strip. After completing half the 
circumference and reaching another segment, it is led off by the brushes 
from the commutator. Thecurrent has, therefore, three consecutive times 
been led by the poles of the magnets—an operation which has served to 
increase it. 

The great 1200-light dynamo is again different from this. The magnet 
does not vary from that found in the Edison dynamo of the well-known 
type, save in its immensity. It is the armature of this machine which is 
particularly unique. There are circular iron plates forming the core, 
placed similarly to like plates in the ordinary dynamos. On these, how- 
ever, set up longitudinally, are copper bars 3 inch wide, and having a 
thickness of 4 inch. Each is served with a coating of parchment paper 
and mica, for the purpose of rendering them well insulated, not only from 
the core, but also from each other. There are between these bars spaces 
through which a current of dry air can be forced, so as at all times to pre- 
vent the armature from becoming heated. Then there are at the end of 
the machine circular strips of copper, served with vulcanite, in order to 
insulate them from each other. The bars are joined in pairs to these 
circular strips. The commutator is not reached by the current until the 
latter has been twice through the magnetic field. So perfect is this 
mechanism that, it is said, not even a portion of the current—not a spark 
—can leave the brushes of the commutator until it has done its work. 

As types of incandescence lamps may be multiplied as long as any new 
material can be found for an incandescent loop, the crop of new lamps may 
safely be relied upon not to fail for some time to come. In the Weston 
exhibit is a new incandescence lamp which is said to give promising 
results when tested as to resistance and life. The filament is formed of an 
altogether novel material, called ‘‘ tamadine,” prepared from cellulose by a 
new process, the details not having yet been made public. It is said to be 
unusually strong when compared with other filaments used in this species 
of lighting; and to be capable of sustaining high temperatures. It is cut 
in sharp curves in the ordinary loop form. ‘ 

With gas and electric lighting in juxtaposition as they are here, and 
their respective adherents ready to demonstrate their relative advantages, 
an excellent opportunity is offered for comparison. The description given 
by Mr. Preece on the fifth day of the National Conference of Electricians, 
of a recent installation of an isolated electric light plant in his house, to 
the exclusion of gas, proved a rather severe blow to the representatives of 
the gas-lighting interests at the Exposition ; not because of the fact (which 
really proves very little), but because it comes from so distinguished a man 
as the chief of the Postal Telegraph system of Great Britain. Mr. Preece 
said he had experimented with, or rather established the secondary battery 
in his own house as a means of supplying electricity for lighting. He 
explained that he lived far away from any source of electricity, and conse- 
quently his house had been lighted by gas. He preferred, he said, to burn 
his gas in the garden, to avoid the poisonous products of combustion, 
and merely use it as a means of power for running a dynamo electric 
machine. His gas-engine was, he said, of 2-horse power, and ran a Gramme 
dynamo of 42 volts and supplying 52 amperes. This dynamo, running 
three hours each day, under the care of a servant, charged 17 Planté cells, 
each containing 12 plates about 2 feet square. This arrangement, he con- 
tinued, had run for about four months without a sign of failure, and 
lights his house perfectly with incandescence lights, besides being used 
lavishly for other purposes. 

Now, to those who have had the time and inclination to compare the 
relative cost of gas lighting and that to be had from electricity through the 
interposition of storeage batteries, this lighting plant of Mr. Preece’s would 
not particularly commend itself. But to the casual observer it is other- 
wise ; and when so good an authority as Mr. Preece talks about “ the 
poisonous products of combustion” in illuminating gas, it sends a cold 
shiver through him. 

As a professor of physics remarked here the other day, there is nothing 
like giving figures when comparisons are made; and it would have been 
just as well if Mr. Preece had told us how much it had previously cost him 
to do with illuminating gas what he is now accomplishing with electricity, 
and just what his secondary battery plant is costing him. Had he done 
this, there is excellent reason for the belief that those now contemplating 





the establishment of a similar plant would prefer to have a little poison in 
their atmosphere, and save their purses so unwonted a strain. 

_ Next in importance, perhaps, to knowing the force of which electricity 
is the expression (a problem for abstract contemplation), comes the abilit 
to accurately measure it. It may do to-day for a company with thousands 
of lights aglow, and a great plant, to offer the incandescent light for the 
same price as that demanded by the gas companies for the same intensity 
or candle power. But should the gas companies lower their rates 30 per 
cent., or even 50 per cent.—and there is good reason to believe that they 
could reduce them still lower than this—how are the electric light people 
to know exactly how much light each patron is using? A voltameter will 
show the amount of electricity passing during a certain period ; and hence 
it might seem to have the requisite ability. But it is well known that, as 
the quantity of electricity which has gone through any part of a circuit is 
not a true measure of the work done, unless accompanied by an indication 
of the resistance through which it is forced, or the potential through which 
it falls, any apparatus, to give true results, should indicate directly the 
number of units expended, or indirectly by expressing some function of 
what has been done. 

There are several meters that will perform this work more or less accu- 
rately ; for it has long been known that a certain amount of current would 
transfer electrolytically a certain amount of metal from one electrode to 
another. Many electricians have tried to get a meter founded on this 
action of the electric current; their labours being attended with more or 
less success. It seems, however, that up to quite recently no one has 
attempted to join the hydrometer with this well-known action of the 
electric motor. Such an instrument, with the hydrometer as a base, is 
now to be seen at the Exposition in Philadelphia. It may be described as 
a hydrometer furnished beneath the bulb with an electrode, and still 
another connected with the cell, graduated to mark on the flotation-line 
(as it goes up or down) just what amount of electricity has gone through. 
For example, suppose the metal to have been charged on the bulb electrode 
for three months. As a result of this charging, the hydrometer will be 
found to have been lowered in a just proportion. If now the current be 
reversed for the same period of time the electrical equivalent of the total 
metal that has been thrown off from the bulb will be found to be shown 
on the rising scale. If this little apparatus (which, it should be said, is of 
simple construction) is found to give an exact measurement under all 
conditions, it is bound to become an indispensable adjunct to all electric 
lighting plants. 

Though the Exposition has now been open since the 2nd inst., not a 
single accident has been recorded ; notwithstanding the fact that powerful 
currents are at all times running from one end of the building to the other. 
This indicates how excellent has been the supervision of the Committee ; 
and does much to sustain the assertion made by the electric light com- 
panies last winter, when so much indignation was expressed against the 
maintenance of their street lines—that, when properly insulated and left 
undisturbed, currents of high and low potential can be carried through a 
crowded thoroughfare without injury to either life or property. All the 
circuits are insulated, and are metallic throughout ; no ground connections 
being used. The conductors of all the main circuits have sufficient weight 

er running foot to enable them to carry their currents without heating. 

n cases where circuits are taken from large to small conductors, and the 
large conductor carries a current likely to raise the temperature of the 
smaller wire (if accidentally diverted through it), an improved automatic 
safety device is introduced into the circuit of the smaller conductor, by 
which the circuit is automatically interrupted whenever the current 
passing through the smaller conductor is in excess of the point of safety. 
Similar automatic safety devices are used in all circuits run in the vicinity 
of electric light and power circuits. Circuit wires exposed to moisture are, 
in addition to their insulated covering, provided with a coating of water- 
proof material. When the electro-motive force exceeds 300 volts, the 
different parts of circuits outside the electric generator, or the apparatus 
which they energize, are not permitted to approach one another nearer 
than 8 inches. Where it is practicable to do so, positive or outgoing con- 
ductors are clearly marked so as to distinguish them from negative or 
return conductors. Where circuit wires pass through walls, floors, or 
ceilings, special insulating incombustible tubing is used to encase the wire. 
All the dynamo electric machines are insulated from the ground, and are 
surrounded by railings, so as to prevent the too close approach of the 
public. 








Tue Water Suppy or Ricumonp (Surrey).—Mr. 8. C. Homersham has 
presented to the Richmond Select Vestry a report on the operations now 
in progress in connection with the deepening of the bore-hole at their 
well, with the view of increasing the water supply of the town. It appears 
that in the middle of June last the daily yield of the well was 11,800 
gallons from a depth of 1335 feet. The boring has since been carried 
down to a depth of 1387 feet, and the yield now amounts to 36,000 gallons 
per day ; showing that, as the boring has been carried deeper, the yield has 
substantially increased. This, says Mr. Homersham, leaves little room to 
doubt that a considerable further increase in the yield will accrue as the 
bore is carried still deeper; and that, at no distant date, the Vestry ma. 
confidently look to obtain the full further quantity required for Richmond, 
The value of the work already executed in connection with the deepening 
of the bore-hole is almost entirely due to the yield obtained from carrying 
the bore below the depth of 1250 feet. At this depth the yield was only 
3500 gallons per day. The extra yield has been wholly obtained from the 
137 feet that the bore-hole has been further carried down into the sand- 
stone. In fact, one-third of the whole present supply is derived from the 
lowermost 7 feet, which have been only quite recently sunk. 

Tue Braprorp WaTER-WoRKs AND THE County Rate Basts.—At the 
last meeting of the Skipton Board of Guardians, the Clerk read a letter 
from the office of the Clerk of the Peace at Wakefield, stating that they 
had made a reduction in the new county rate basis in proportion to the 
reduction the Guardians had made in the assessment of the Bradford 
Water-Works, which would be sanctioned at the next Quarter Sessions, 
and which was as follows :— 


Rateable Value New 
: Basis as of Water- County 
Township. Printed. Works as now Increase. Decrease. Rate 
settled. Basis. 


Addingham . « £9,227 «» £154 +» £0 +» £62 +» £9,165 


Appletreewick . . . 4,288 oe 871 oe 0 oe 117 oe 4,171 
Barden ... + « 65,275 ee 2,020 ee 0 o> 1,196 oe 4,079 
Bolton Abbey . . . 2,369 oe 73 oe 0 ee 29 ee 2,340 
Burnsall. . . . . 1,212 oe 29 es 0 oe 0 oe 1,212 
Draughton . . ... 3,708 ee 525 oo oe 0 oe 8,820 


12 ee 1,702 
58 ee 1,561 
ee 230 oe 2,896 
ee 166 -» 18,815 
oe 0 ee 1,606 


£118. £1,870... £46,867 


Halton East. . . . L714 ee 47 0 
Hartlington. . - 1,619 se 184 = 0 
Rilstone. . .. . 8,126 ee 351 ee 0 
Silsden . .. «» 13,981 ee 490 ee 0 
Thorpe ... + « 1,600 oe 6 6 


Total . . £48,119 
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BULL’S GAS-FIRED BOILER. 

An exhaustive trial of this apparatus was made on Aug. 1, in the open 
air, at the Barrow Shipbuilding Yard; and the following is the report of the 
tests conducted on that occasion by Mr. B. H. Thwaite, Assoc. M. Inst. C.E., 
and Mr. J. Jackson :— 


The boiler consists of three vertical cylinders ; each of the two side ones 
containing gas producers, combustion chambers, steam generators, and 
feed-water heaters. The central one is for effecting a rapid circulation of 
the water; its lower parts containing a series of ingeniously arranged 
diaphragm plates for producing—first a rapid descensional flow, and 
afterwards a slow ascensional one. During this alternate movement, a 
rapid deposition of the minerals contained in the water is effected. The 
upper portion of the central vessel forms a steam dome. 

The chief dimensions of the boiler are as follows :—The two side vessels 
are each 4 ft. 3in. in diameter by 16 ft. 6in. in height. The central 
vessel is 4 ft. 3in. in diameter by 18 ft. in height. The net ground space 
occupied by the boilers is 14 ft. 6in. by 4ft. 8in. The chimney is 28 feet 
in height, by 16 inches internal diameter. 

The two side vessels are partially covered with felt and lagging; and 
the central vessel is lagged throughout. It may be as well to mention 
here, that—in order to test the economy effected by the lagging, which 
consists of three thicknesses of felting, covered with 4-inch battens—a 
definite amount by weight of water was placed in a vessel shaped to suit 
the outside plates of the boiler. The vessel being encased in a wooden 
box, and placed first on the naked plates of the boiler and afterwards on 
the lagging, the decrease of the wasteful radiation produced by the lagging 
was found to be in the ratio of 11 to 89; or equivalent to 33 per cent. of a 
reduction of a wasteful radiation from the outside plates. On the naked 
agen it was found that 516°75 heat units per square foot were absorbed 

y the water, and on the lagged portion only 145°75 units per square foot 
were given off. Preliminarily to the test being made, the correctness of 
the weigh-bridge was ascertained by means of standard weights. The 
steam pressure-gauge was compared with the standard one; and its 
differences carefully ascertained. The mercurial thermometers were care- 
fully tested. For ascertaining the high temperatures a Siemens pyrometer 
was used. The velocity of the gases was tested by means of a Biram’s 
patent anemometer. The pressure of the draught was tested by means of 
a carefully adjusted U water gauge. The sample of waste gases was col- 
lected by means of an inverted Winchester, filled with water before 
inversion; and as the water was allowed to trickle slowly out from a small 
india-rubber tube about 12 feet below the Winchester, this arrangement 
produced an admirable and continuous aspiratory action, which was con- 
tinued for 2 hours 35 minutes. 

The arrangement for measuring the water was as follows:—Two tanks 
were carefully filled with water by means of vessels of a standard 
capacity; each gallon being definitely indicated on a registered staff, 
alongside which the pointer of the float rose and fell. Whilst one of 
these tanks was being emptied, the other was gradually filled. 

The coal used was from the Arley Mine, Wigan. Its selling price at the 
pit mouth is 6s. per ton. The coal, as will be seen from the analysis, is of 
good steam quality, and rich in its volatile constituents; so much so 
indeed, that it cannot be used in the ordinary boilers without producing 
thick volumes of smoke. 


Net heating surface. . . . . + «© © « « 1220 sq. ft. 
Gratesurince. «. © + «© e © «© © © © @ 
Ratio of heating surface to grate surface . . . 1+ 76°25 
Fuel used—good quality of steam coal from Arley 
Mine, Wigan, costing 6s. per ton at the pit. 


Duration of test . . . 6 « « « © © © e@ 10 hours. 
Average steam pressure (Bourdon’s gauge) . . 574 lbs. 
Average temperature of water fed to boiler by 

Mietlme’s injection. 2 © sw wo tw ew eo tl 62° Fahr. 
Amount of coalused. . 8600 Ibs. 


Do. of refuse—absolutely incombustible. . 445 ,, 

Do. ofcombustible. . . . « « © « « 8155 ,, 
Percentage ofashes. « «© «© «© «© © © @ 13°74 per cent. 
Coal consumed per square foot of grate per hour 22°5 Ibs. 
Total water evaporated. . . . . . + « « 35,777 » 
Water evaporated per square foot of heating sur- 


face perhour ... ++ +-¢++ see » 3°932 ,, 
Do. per pound of coal (actual conditions, feed 

water 62°, steam pressure 574lbs.) . .. . 9°9387 ,, 
Do. per pound of coal, assuming feed water 212°, 

and under atmospheric pressure . . . . .« 1°73 » 
Do. per pound of combustible (actual conditions, 

feed water 62°, steam pressure 574 lbs.) . . 11°34 ,, 


Do. per pound of combustible, assuming feed 
water 212°, and under atmospheric pressure . 13°3875 ,, 


Total water evaporated perhour .... . 8577 
Temperature of atmosphere . . . +. . + - 65° Fahr. 
Do. of primary combustion in gas producer fire 

(Siemens’s pyrometer) . . .. + «+ « « 2073° Fahr. 
Do. of secondary combustion in combustion 

"cnn oe ee ee 2371° Fahr. 
Do. of waste gases at the upper end of tubes. . 503° Fahr. 
Do. of gases at the summit of chimney. . . . 420° Fahr. 


Pressure in inches of water and lbs. per square { #-in. of water, 
foot under fire grates. . . . .« «© «© « « 3°126 Ibs. per sq. ft. 
Velocity of air tested by Biram’s patent anemo- 
meter at the inletsof Kirting’s injector (natural 
draughts) per minute 210 cubic feet, or . ° 
Do. of uir with pressure of steam on the injector 
sufficient to effect an equable pressure of 3-inch 
of water under grate per minute 945 c. ft., or . 
Do. at the summit of chimney per minute 1267°5 
"oy steeds .p de Gee ee a ee 
Coal used for generating steam for Kirting’s 
WN 4 eae ee ee ee 84 Ibs. 


140 revolutions. 


750 revolutions. 


953 revolutions, 


The “equivalent evaporation from and at 212°” per pound of com- 
bustible was obtained by the following formule :— 
( 0° 3(C — 212) + (212 —c)) 
X’=2414 ciceeee- aoe | 
\ 966 
Where x = the observed evaporation per pound of combustible, 
c = the observed temperature of feed. 
C = the temperature of steam at the observed pressure, 
» X= equivalent evaporation from and at 212°. 


Tested by the regularity of the level of the water in the gauge glass, the 
boiler steamed very uniformly and with a satisfactory freedom from 
priming. 

Had the boiler been entirely covered with non-conducting composition 
the evaporation would have been still greater. Judging from the rapid 
absorption of the heat during its progress through the tubes we conclude 
that the circulation must have been remarkable, and such, that no cal- 
onane deposition could possibly take place on the plates exposed to 

eat. 

Judging from a series of experimental trials with a greater pressure of 
forced draught, we found that the evaporation might be doubled, but at a 
loss approximately of from 10 to 15 per cent. in economy. 


” 
” 





The experiments with slack, the analysis of which is given below, gave 
still more satisfactory results from an economical view, than when coal 
was used; for although a greater quantity of slack (say 10 per cent.) is 
required, owing to its not having the same percentage of volatile hydro- 
carbon in its constitution, nevertheless, the f ~ vero in cost—or as ls. is 
to 6s. at the pit mouth—makes it enormously more advantageous for use 
than the more expensive and very little richer steam coal. The boiler is 
particularly adapted for using the veriest rubbish which possesses any 
combustible at all; as the action of oxidation can be increased to almost 
any extent, besides the power of regulating the draught to such a nicety 
is very valuable both on grounds of safety, effect, and economy. The 
boiler being constructed entirely of steel, and the portion of the shells 
subjected to collapsable strains, being well stayed, the boiler is very 
strong. As the tubes are vertical they are self-cleansing, and are not 
covered with soot or calcereous deposit. This is an advantage not easily 
over-valued. The temperature attained in the combustion chamber was 
practically as high as it is possible to attain without the aid of recupe- 
ration. 

oo following is the report of Mr. A. Norman Tait, F.I.C., alluded to 
above :— 

I have examined the samples of coal, slack, and ash received per rail 
from Barrow, and also a sample of waste gases or chimney contents 
brought me by Mr. Thwaite. My analyses give the following results :— 








Coal. 
DEGREE 6 «6.6 © SH eee oe ews ee oe os OR 
Volatile matters other than sulphur ...... +. « 28°22 
Cece see ewe eveevnw sees een 6 2-08 
e+ set eS ee 6 ee Oe ee BL Se eS 9°93 
100°03 
eine +. 6 ssw ee Os 70°74 
Volatile matters . . . « « «© © « «© « 29°26 
100°00 
Slack. 
Fixed carbon. . ° ° . 64°59 


Volatile matters other than sulphur 
Sulphur. . 1. «© » © © © « » 








Se ae ae oe ee ee ° . 16°25 
100°00 

es ws ws 6 4 ee Se eee 8 81°60 

Volatile matters . . 1 «© © « © « « « 18°40 

100-00 

Ash. 

a ee a a - « 20°80 
Volatile matter, including sulphur. . . . « « «© «© «© « 1°65 
ais cs + ee ee ee ee we ee + ee oe Se ee 
100°00 


Totalsulphurinash . . . .« « « «© « « « 1°99p.ct. 
Note.—The foregoing samples were dried at 212° Fahr. before analysis. 


Sample of Gases from Chimney contained by Volume. 
Carbonicacid. . . «. «© «+ © © «© © © © © © © © 6 DY 
Carbonic oxide oe we ° 1°10 
Hydrogen... . _ 

Nitrogen, &c. . . - 80°08 
Oxygen. «. «+ « ° 6°05 


ose & ot @ 4 





100°00 

Owing to manner of transmitting sample and preparing for analysis a 
minute amount of atmospheric air was admitted previous to transfer of 
sample to the analytical apparatus, but the results show clearly that the 
carbonic oxide and hydrogen which in your process would form a higher 
ae. ese than usual of the combustible gases have been practically well 

urnt, carbonic oxide being in no larger proportion than 1 per cent. and 
hydrogen absent. Carbo-hydrogens are also absent. 





BAUER’S PATENT LINK SPANNER. 

Our attention has been called to the above very useful instrument, 
which is illustrated in the accompanying engravings; fig. 1, showing the 
spanner at work on a 14-inch pipe coupling, and fig. 2 the same spanner 
gripping a 4-inch hexagonal nut. 








Fie. 1. 


a 








Fie. 2. 


It will be seen that the appliance is exceedingly simple in construction ; 
consisting of only two parts, linked together by a stud. It is self-acting, 
as it grips the work by merely grasping the tool in the hand; and it need 
not be alternately removed and replaced, as in the return motion for a 
fresh grip the spanner releases its hold. A special recommendation of this 
— 1s its quick action ; it being ‘astennthy adaptable to any variation 
of size. It is being introduced by Messrs. James Gibb and Co., of 23, 
St. Mary Axe, E.C. 





Gas-MeteR TestTING in Epinpurcu.—The Chief Inspector of the Gas- 
Meter Testing Department in Edinburgh (Mr. G. F. Blaikie) has just 
submitted to the Magistrates a tabulated statement showing the work of 
the Department during the past 23 years (from September, 1861, to July 
81, 1884). It shows that of the aggregate number of meters tested (826,726), 
588,294 were wet, and 238,432 dry. Of the former class 2404, and of the 
latter 1596, were found to be incorrect. The fees received for testing in 
the course of the above-named period amounted to £24,552 18s. 6d.; being 
an average of 7'12d. per meter. 
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OPENING OF THE LEATHERHEAD AND DISTRICT 
WATER-WORKS. 

Last Saturday, amid many signs of local rejoicing, the opening of the 
works for the supply of water to Leatherhead and the district took place. 
The actual ceremonial was of the simplest possible character ; consisting 
merely of the formal starting of the pumping-engine by the Right Hon. 
George Cubitt, M.P. A party of invited guests and shareholders in the 
Company (including Sir Walter Farquhar, Mr. S. H. Louttit, Secretary, 
and Mr. John Boustead, a Director of the Lambeth Water-Works Com- 
pany), who assembled at the pumping station of the works, near the 

eatherhead Railway Station to witness the ceremony, were received by 
Mr. H. Rokeby Price, Deputy-Chairman, Mr. J. W. Grover, M. Inst. C.E., 
the Engineer, and Mr. Philip Tahourdin, the Secretary of the Company. 
Luncheon was afterwards served at the Swan Hotel—Mr. Rokeby Price 
presiding, in the unavoidable absence of Mr. W. L. Beale, the Chairman of 
the Company. Mr. Cubitt, speaking of the importance of a pure water 
supply, referred to facts observed on the occasion of the last visitation of 
cholera in the Metropolis, and stated that in a neighbouring town, where 
typhoid fever had been very prevalent, the disease had almost disappeared 
after the introduction of a supply of good water. Mr. J. W. Grover 
impressed upon the shareholders the great monetary value of their pro- 
perty in their remarkable well. The sources of water supply, he said, were 
as valuable as gold mines. Taking the minimum price of 1s. per 1000 
gallons, the million gallons of water this well would yield represented an 
income of £50 a day, or £18,500 a year; and this capitalized at 20 years’ 
purchase gave the enormous sum of £370,000. 


The Company was authorized by Parliament on May 31, 1883, for the 
purpose of supplying water to 10,000 people in the parishes of Leatherhead, 
Mickleham, Ashtead, Fetcham, Great and Little Bookham, Stoke D’Abernon, 
and the Cobhams, with power to supply adjacent districts in bulk. Itisa 
very beautiful residential district, adjoining the Greater London which is 
now so fast spreading west, and a district which is being opened up by two 
new lines of railway—the one from Surbiton to Guildford, and the other 
from Leatherhead to a junction with it. 

The works were commenced last autumn by the sinking of a well 200 
feet deep by Mr. J. W. Grover, M. Inst. C.E., the Engineer of the under- 
taking; and it resulted in the discovery of one of the most remarkable 
springs of chalk water in Surrey—a county famous for such supplies. The 
well is 7 feetin diameter for a depth of 24 feet, and then an artesian boring 
—— down through the chalk beds. The water rose in the well toa 

eight of 3 feet above the adjacent River Mole; and it is estimated that 
about 1 million gallons a day could be drawn from it by pumps on the 
surface of the ground in daylight. Very much more could be obtained, if 
required, by lowering the pumps. Dr. Frankland hasanalyzed the water, and 
given a most favourable report in regard thereto. The water is of that 
crystalline, brilliant character, with slight blue tint when held to the light, 
which is well known to those who have seen the chalk springs in the 
Surrey hills; and it is softer than that of the Kent Company. 

‘ihe sight of this remarkable spring overflowing from the top of the 
12-inch bore-pipe, like a fountain, is very impressive ; and at this time, when 
the question of the water supply of London is occupying so much attention, 
is well worthy of observation. The Engineer thinks that 2, and possibly 
8 million gallons a day could be obtained at the site of this well; and as 
its level is 100 feet above the Thames, it could easily be made available for 
assisting in the supply of the Metropolis. This is possible under existing 
parliamentary powers, as the district of the Leatherhead Water Company 
adjoins that of the Lambeth Water Company, near Esher; and as the 
former Company have power to supply in bulk outside their district, they 
could assist their great neighbour in times of need, and in this event 
become of great help to the Metropolis itself. That the Lambeth Company 
consider this possible, is shown by a friendly letter which has been addressed 
to the Engineer by the Secretary (Mr. S. H. Louttit) after his Directors 
had visited the works. To give some idea of the value of this well in con- 
nection with the immediate future, it may be mentioned that the price of 
1000 gallons of water is generally taken at 1s. Hence 1 million gallons only 
per day would represent £50 a day, or £18,250 a year. This capitalized at 
20 years’ purchase represents the enormous sum of £365,000. Halve this 
for working expenses, and even then the figures seem more appropriate to 
some gold-mining enterprise in South America than to sober Surrey ; and 
they must, of course, not be taken without discount. Nevertheless they 
give some idea of what the water question really is; and it is one that 
affects pes age nearer home, and is worth consideration. 

The works which have been carried out at Leatherhead by Messrs. 
Grover and Co., Limited, consist, in addition to the artesian well, of a 
paws station arranged for duplicate engines of 30-horse power, double 

oilers and pumping machinery, which when completed will be capable of 
lifting 20,000 gallons an hour into a double covered reservoir 210 feet above 
the well, and situated on the top of a commanding hill at the back of 
Leatherhead Church. The reservoirs are intended to hold 200,000 gallons. 
At present only one is built, sufficient to meet the immediate requirements 
of the district; and from it may be seen Leith Hill and the Round Tower 
of Windsor Castle—an extraordinary range of country. The engines 
(only one of which is erected) are of the Britannia vertical condensing 
type. The pumps are horizontal. The rising main passes for a distance 
of 2288 yards through the main streets of Leatherhead, and distributing 
mains are being laid throughout the district ; the works being designed to 
give a constant service under high pressure, with all the latest improve- 
ments. 

The capital of the Company is £25,000; the Chairman being Mr. 
W. L. Beale. The area of the district to be supplied is upwards of 25 
Square miles, and the need for water is considerable. The number of 
houses in the district is 1895. It is computed that in 1850 the water 
supply by works to the Metropolis was only 44 million gallons a day. It 
now exceeds 150 million gallons. Where is it to come from? At this rate 
of increase it will shortly be equal to half the summer flow of the Thames, 
which is estimated at 180 million gallons. Mr. O. E. Coope, the Chairman 
of the East London Water Company, has recently publicly called attention 
to the difficulty; and the Vestry of Richmond ea lately addressed a 
letter to Sir F. Bolton as to the present state of the Thames and the 
shortness of water in it. Something must be done; and although it is 
well known that the chalk does not contain an unlimited supply, it can do 
a great deal, and probably will be found sufficient to meet the needs of the 
present generation. 


THE PUMPING OPERATIONS OF THE SOUTHWARK AND 
VAUXHALL WATER COMPANY AT STREATHAM. 

The inhabitants of Tooting, Mitcham, and the neighbourhood are in a 
considerable state of agitation owing to the sinking of a deep well at 
Streatham (about 1 mile from Tooting) by the Southwark and Vauxhall 

ater Company, who, as our readers are aware, are constructing new 
pumping works in the locality, in order to provide a source of water supply 
in addition to that from the Thames. There are, it is stated, upwards of 
100 artesian wells in the neighbourhood of Tooting, and the residents have 
for several years past been, to a considerable extent, supplied from these. 





It is stated that within the last fortnight the supply of water from these 
wells has been almost entirely cut off owing to the pumping carried on at 
the Southwark and Voustall Gonpeny’s new well, which has been sunk 
to a depth of 260 feet. A numerously attended meeting was held in the 
Vestry Hall, Tooting, yesterday week, to consider the action of the Com- 
pany as affecting the underground springs and wells of the parish and 
neighbourhood ; and in the course of the proceedings numerous instances 
were given of the stoppage of water supply in consequence of the course 
which the Company are now adopting. Among others it was shown that 
a well opposite Tooting parish church, which was sunk by the inhabitants 
in 1822, and had ever since that time yielded an unfailing gratuitous 
supply, had ceased to run since the commencement of the Company’s 
pumping. Similar statements were made with regard to other wells ; and 
it was also announced that upwards of 500 houses in the parish, which had 
hitherto been supplied from artesian wells connected with the various pro- 
perties, were now without water. In the course of a long discussion, the 
right of the Company to sink their well was not disputed; but it was con- 
tended that they could not be justified in taking the water from private 
wells, and then making a profit of it by selling it to the parties from whose 
use it had been abstracted. It was eventually decided to test the Company's 
rights on the point, as a precedent. A Committee was appointed to take 
steps to ascertain the proprietary rights of the inhabitants; and to report 
to a future meeting. 


BIRMINGHAM CORPORATION WATER SUPPLY. 

At the Meeting of the Birmingham Town Council last Tuesday—the 
Mayor (Alderman Cook) in the chair—the report of the Water Committee 
for the half year ending June 30 last’ was presented. It was accompanied 
by a statement of accounts, which showed that the revenue from water- 
rents had been £56,071 17s. 7d., being a loss of £6812 9s. 2d. on the half 
year. The report also contained one from Mr. J. W. Gray, M.Inst.C.E., the 
Corporation Water Engineer, on the result of the adoption of the scheme 
of insurance of water-service fittings, which has now been in operation in 
the borough for two years. It was as follows :— 

“The amount received as premium for the insurance of fittings has been 
£905 16s. The amount paid to authorized plumbers for repairs to fittings 
insured has been £433 15s. 8d. The amount of work done by the plumbing 
department has cost £200 19s. 7d. Other repairs done by turncocks 
amount to £62 14s. So that altogether the amount paid for repairs 
to fittings insured has been £697 9s. 3d., leaving a net profit of £208 6s. 9d. 
These figures appear to be small in amount; but considering that the 
scheme was sanctioned only for two years by the Council, and that no 
means have been taken to advertise or make known the advantages of the 
insurance scheme to the insurers and to the whole community, I am of 
opinion that they are highly satisfactory. I am also pleased to report that in 
one case only have I had any difficulty, not with the authorized plumbers, 
but with the owner. Altogether the scheme has worked well, and I believe 
has given general satisfaction to the insurers. During the two years, 
upwards of 3255 cases of waste have been stopped in consequence of the 
insurance scheme, applications for repairs having been much more prompt 
than formerly ; thereby preventing much waste, which, if not stopped, 
would at a reasonable estimate, be taken in 3255 cases to represent a daily 
waste of 13 million gallons. Ishall now draw your attention to the 
quantity of water supplied to the district. Take the maximum week’s 
pumping at Aston. In 1881 it was 62°3 million gallons weekly in the half 
year ending June; in 1882 it was 64°6 millions; in 1883 it was 61'7; and in 
1884 it was 62°4 millions. So that the heaviest week this last half year 
was only 1 million gallons more than in 1881, 2°2 million gallons less than 
in 1882, and only 0°7 million gallons more than in 1883. From the house- 
to-house inspection, it is found that about 6 om cent. of the fittings want 
repairs more or less. At the same time I find that, so far as the inspection 
has gone, 94,304 houses are supplied with water. If to this we 000 
more houses to inspect, making together 100,000 supplied with water, it 
gives for each house 118 gallons per day; and if five people are taken to 
represent each family, 23 gallons per head per day, for all purposes—sani- 
tary, domestic, trade, and hydraulic lifts, railways, &c. If four people be 
taken, the quantity will be 29 gallons. My impression is that from 25 t> 26 
gallons per head is about the consumption in the district. This quantity 
is, no doubt, more than sufficient ; and if it can be reduced, by inducing 
customers to have no interest in wasting water, by the Department being 
as liberal as possible under the insurance scheme, how much more satis- 
factory this mode of stopping waste will be than the worry and annoyance 
caused by putting in force the powers which the Department possess for 
the prevention of waste of water.” 

In reference to the foregoing subject the Committee remarked that a 
deputation from them met and conferred with a deputation from the 
Birmingham Master Plumbers’ and Painters’ Association, and discussed 
with them the subject of the continuance of the insurance scheme. The 
latter deputation stated that their Association did not oppose the scheme, 
but objected to the advantage which their special duties afforded to the 
inspectors of inducing — requiring water services to employ the 
plumbers of the Water Department. The deputation also suggested that 
all work outside the premises should be done by the Water Department, 
and all inside work by the trade; and stated that it was the opinion of 
the Association that the rules and regulations now in force might, with 
advantage to the Water Department, be made more stringent than at pre- 
sent, especially in respect to the examination and stamping of all water- 
fittings by the Corporation. The Committee, having carefully considered 
the representations of the plumbers’ deputation, and the report of the 
Engineer, proposed, with the sanction of the Council, to continue to carry 
out the scheme of insurance of water-service fittings. 

The Committee also submitted a report by their Engineer as to the 
applicability to Birmingham of Deacon’s patent waste-water meter. 

r. Gray described the working of the system at Liverpool, and stated 
that to apply it to the Birmingham district would cost about £15,000. 
Before eliciaiinn the expenditure of so large a sum, Mr. Gray would 

refer to try and find out where the water goes to from a selected district. 
Seawem 6 p.m. and 6 a.m. the consumption in this district is about 400,000 
gallons. This is not all waste ; but supposing one-half is waste, it amounts 
to 200,000 gallons, and 200,000 gallons also during the day—together, 
2,800,000 per week—which would cost about £900 per annum topump. On 
this matter the Committee said: “To carry out Deacon’s system, it is 
necessary that there should be a stop-tap outside the premises on each 
service-pipe. These have been insisted on for some years; but there are 
several old supplies without having stop-taps. These would have to be 
provided and fixed at the cost of the Department; so that to adopt the 
system to the selected district would cost about £1200. It would be very 
interesting to know where this water goes to between 11 p.m. and 4 a.m. ; 
and, if used in irrigating lawns or garden-watering at night, the system 
would lead to the detection of those who do so use the water. As the sub- 
soil of Birmingham is all sand, Mr. Gray has no doubt that that which is 
called hidden waste (leakage from the mains), and which at present there 
are no means of detecting, would be found to be a large percentage of the 
total waste. The Committee, after careful consideration of the report, 
recommend that they be authorized to adopt a waste-water meter system 
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in this borough, limiting the application thereof to one district, at a cost 
not exceeding £1200.” 

Alderman Avery, in moving that the foregoing recommendations of the 
Committee be adopted, explained that there were three causes of waste— 
illegitimate use of the water, negligence, and “ hidden waste,” or leakage 
from the pipes. At present their means of detecting and preventing it 
were unsatisfactory. By the use of a waste-water meter system, such as 
was in operation in Liverpool, the locality of the waste was shown, and 
its discovery made much more easy. Although expensive to apply, the 
system was reported to have been the means of effecting a saving of water 
representing £50,000 per annum. 

Alderman Martingav seconded the motion. He said it had been made 
clear to the Committee that in one town after another a remarkable saving 
had been made in the quantity of water supplied by the prevention of 
“hidden waste ;” and it was not to be sup om that this “ hidden waste,” 
which had been found to /occur so largely in other towns, was wholly 
absent in Birmingham. If they could reduce the quantity of water 
supplied to 15 gallons per head per day, they would make a most important 
saving. 

The resolution was adopted. 

Alderman Avery then moved the approval of the report, and was about 
to comment upon it when there were general cries of “ Vote,” and hands 
were held up in favour of the motion. 

Mr. Lowe said he could not allow the report to pass without expressing 
his objection to the continuance of the system of the insurance of water- 
fittings by the Corporation, and said the profit that had accrued was taken 
out of the pockets of the ratepayers. 

Alderman Avery, in reply, pointed out that what was done was for the 
accommodation of the public and to prevent waste. The operations of 
the Corporation in this respect were limited, and the plumbers offered no 
objection to them; in fact, £433 of the £900 received by the Corporation 
was put in the hands of the plumbers. 

The report was approved. 





THE WATER SUPPLY OF DUMFRIES. 

At a recent Meeting of the Dumfries Water Commissioners, a long report 
was received from Mr. J. M. Gale, C.E., Water Engineer to the Corporation 
of Glasgow, on the water supply to Dumfries and Maxwelltown, about which 
some complaint had arisen. The water has now regained its purity ; but 
Mr. Gale thinks that the only chance of freeing it from a recurrence of dis- 
coloration and peat in solution, in summer, is to bank it in so as to exclude 
the sedgy shallows, and to cut off the Merkland Burn, which is a source of 
ag pollution. For this reason, and because of the analysis ake by 

r. Wallace, he would advise that another source of supply should be 
obtained; and he recommends that the supply be pact from the Old 
Water, at a point above where it receives the Glen Burn. This is about 
4 miles from Lochrutton. It is 375 feet above the sea, and therefore 
high enough to enable it to be filtered at Lochrutton. The quality of the 
water, which is drained from Greenhills (which have little or no peat at 
their base), is excellent; and there is a favourable site for a large reservoir. 
The report continues as follows :—“ Before determining the dimensions of 
the proposed works it is necessary to consider what use can be made of 
those which at present exist. The use of the greater part of the water 
draining into Lochrutton must be abandoned, although the Lochtown 
Burn, the Minnon Burn, and the two small streams flowing into the loch 
on the west side may be retained; but in the calculations which follow I 
will not take them into account. The loch itself, in its present state, 
cannot be continued as a reservoir; it is too shallow round the edges, 
and at the — end there is a considerable deposit of peat washed in 
from Merkland Moss. If these shallow and objectionable parts were 
banked off or filled in, and the new shore-line covered with broken stones, 
it could, I believe, be made quite unobjectionable if supplied with water 
of the quality of that yielded by the Old Water. Ditches of sufficient 
capacity to discharge the flood waters into the stream below the loch would 
have to be constructed round it, and would form part of the embanking 
works. The available capacity of the loch at present is 270 million 
gallons; and if 200 million gallons of this can be retained after it is 
embanked, it will be a very valuable property, would be a supply to the 
town of 14 million gallons per day for 133 days, and would well repay an 
expenditure of £4000 upon it. The present filters have sufficient area to 
filter in an efficient manner the quantity of water now being used by the 
town, if the water delivered on them is of fair average quality and they 
are in good working order. It might have been of some advantage to have 
had them 20 or 30 feet higher in level; but I cannot recommend you to 
abandon them just now, as this would involve the abandonment of Loch- 
rutton also. The capacity of the main pipes and of the distributing pipes 
in the town are not complained of. The works I have to recommend you 
to construct are—(1) The embanking of, and deepening round the edges of 
Lochrutton; (2) the laying of a cast-iron pipe to the Old Water, with 
branches both to Lochrutton and to the filters; and (3) the ultimate con- 
struction of a reservoir on the Old Water.” The total outlay for the 
works recommended will be £27,150 if a small reservoir is adopted, or 
£33,700 with a reservoir of larger size. 

After some conversation, in the course of which an opinion was expressed 
that the Commissioners should try to cure the loch before embarking on 
a costly scheme like that recommended by Mr. Gale, it was agreed to print 
and circulate the report, and consider it at the next ordinary meeting. 
This was held last Tuesday, when the matter was discussed at great length. 
Various motions were made; and ultimately one was adopted to invite 
Mr. Gale to meet the Commissioners, with a view to the modification of 
his scheme in respect of both its temporary and final provisions. 





THE SCARCITY OF WATER IN THE PROVINCES. 

Accounts continue to be received of the prevailing scarcity of water in 
many parts of the kingdom. ‘ 

From Bradford we learn that the state of the reservoirs which supply 
the town is still a cause of apprehension. Several times recently rain has 
fallen, but only in small quantities; and the streams feeding the reservoirs 
have not supplied a daily quantity of water in any degree keeping pace 
with the consumption. Consequently the water in store continues rapidly 
to decrease. In the high-level reservoirs there is a quantity sufficient for 
about five days longer; but in the low-level there is water enough to supply 
the town until the 3lst inst. Pumping from the low to the high level is 
kept up constantly. 

Ata recent meeting of the Gildersome Local Board a discussion took 
place respecting the scarcity of water, which is obtained from Bradford 
through the Drighlington Local Board. Mr. C. Holliday suggested that 
it might be as well to cease obtaining a supply from the Local Board, 
and obtain it from the Leeds Corporation, who, he said, were layin 
mains to Farnley. After some discussion, it was resolved that the Cler 
write to the Drighlington Local Board, calling their attention to the agree- 
ment for water supply, and | parang out that the Gildersome Board were 
not receiving their share of water. It was also resolved that the Water 
Committee should have power to ascertain the terms on which Morley 





could grant them a temporary supply, and, if necessary, to call a special 
meeting of the Board. ; 

A deputation of the residents at Heights, in Liversedge, waited upon the 
Liversedge Local Board last week, complaining of the want of water for 
domestic purposes. The deputation stated that they had not had a single 
drop of water through their services, either night or day, for a month, and 
in some cases for five weeks ; and the water in the wells had been used up. 
The inhabitants were suffering a perfect famine; and they requested 
that the Board would take measures to afford relief forthwith. The Chair- 
man (Mr. J. Hirst), in reply to the deputation, stated that the Board had 
taken the question of the deficient supply of water at Heights seriously 
into consideration, and at the present time they were doing all they could 
to obtain for the residents a satisfactory supply as quickly as —. The 
deputation suggested that the method employed by the Cleckheaton Local 
Board under similar circumstances be adopted—viz., affording a temporary 
supply by means of water-carts. The Board adopted the suggestion, and 
gave orders to duly note the cost of this undertaking. It was stated that 
a mill in the Board’s district had been obliged to stop for want of water ; 
also that portions of the district other than Heights were suffering severely 
from the same cause. The instructions to the Board officials as to Heights 
were therefore extended to these localities. 

Last Tuesday an adjourned meeting of the Loughborough Local Board 
was held—Mr. H. Deane presiding—to consider the present serious condi- 
tion of the reservoir and the town water supply. At the outset Mr. Paget 
asked the Surveyor to inform the Board of the scheme he had prepared for 
a temporary addition to the supply; but the Surveyor declined to do so. 
After a long discussion, it was resolved to call in an engineer to advise the 
Board as to the best means of augmenting the supply ; and it was resolved 
to hold a special meeting to appoint one—the Chairman in the meantime 
to make inquiries. It was also resolved to turn the water off at eight 
o’clock each night till six o’clock the next morning. The Clerk was 
directed to notify this by means of handbills circulated in the town; and 
also to inform all consumers that the Board would be unable to continue 
even this supply unless the greatest economy in the consumption of the 
water were exercised. ; 

At Paignton, in South Devon, the scarcity of water in the town was 
under the consideration of the Local Board at their last meeting. The 
Medical Officer of Health (Mr. J. P. Stone) stated that some of the poor 
residents were almost starving for want of water; and on complaining to 
their landlords the latter replied that if the tenants would pay them an 
additional £1 a year rent they.would have the water brought in. As, how- 
ever, including rates, this would mean £1 5s. a year extra, it would bear 
very hardly upon the poor. He mentioned an instance at Preston where 
there was a well 10 feet deep, but which did not contain a drop of water. 
The tenant had to beg for water; and when he (Mr. Stone) was last on the 
premises there was only half a pailful for a man and his wife and family 
of three or four children. He urged that the Local Government Board 
should be communicated with on the subject, pointing out that, if there 
was a Visitation of cholera under the present circumstances, the people would 
die like sheep. He asked the Board to take the matter into serious con- 
sideration. Mr. Bridgman (Secretary of the Paignton Water Company) 
said it ought not to go forth that the cost of having the water brought in 
would amount in every case to £1. There was a clause in the Company's 
Act which fixed the charge at 7s. 6d. a year for cottages with a rental of 
less than £10. The Chairman (Mr. Goodridge) said the question was 
whether they, as a Local Board, could compel landlords to take water. 
The Clerk (Mr. Lidstone) replied that some time since they had communi- 
cation with the Local Government Board on the subject, and there seemed 
to be great difficulty as to how they should proceed. The Chairman con- 
sidered the present arrangement of the Water Company very bad, inasmuch 
as the water was rnc off when it was most wanted. Mr. Bridgman 
mentioned that Paignton, in eommon with other places, had experienced a 
great drought during the past season, and had it not been for their pre- 
cautions in husbanding the supply, so as to prevent waste, the town would 
have been in the same straits for want of water as Dartmouth and other 
places. He held that the Water Company had done all they could to give 
every person a fair supply; and added that, with the view of being in a 
better: position to meet another such drought as the present, they had 
entered into arrangements for purchasing additional land for the enlarge- 
ment of the present reservoir. The matter then dropped. 





DR. ANGUS SMITH ON THE EXAMINATION OF WATERS. 

The following is the continuation of the late Dr. Angus Smith's report 
to the Local Government Board on the subject of the ‘ Examination of 
Waters” (the first portion of which was given in the Journat for the 
30th ult.). It deals with the question of the elimination of nitrogen during 
putrefaction in water :— 

The elimination of free nitrogen gas during the process of decay or 
putrefaction has been a subject of inquiry on many occasions. In my first 
report under the Rivers Pollution Prevention Act, I mention a conclusion 
to which I came, that a peculiar putrefactive condition produces a deoxida- 
tion of nitrates. In some conditions nitrogen is eliminated as gas; the 
oxygen going to the carbon in whole or in part. In weak solutions, con- 
taining water enough to absorb the carbonic acid, nearly pure nitrogen 
may be obtained with considerable rapidity. As an example, 1100 c.c. of 
water, containing excreta with 2 grammes of nitre added, commenced to 
give off gas after 12 hours. This amounted to 98°4 per cent. of nitrogen 
and 1°6 per cent. of carbonic acid; that is over the watery solution. Many 
experiments were made with similar results. This subject was fully dis- 
cussed in the report alluded to. When I found it, I sent a notice to the 
Chemical News for March 25, 1881. I may be allowed to state that about 
a year and a half after my first notice, a similar account was given to the 
Paris Academy by MM. Gayon and Dupetit. (See Comptes Rendus, XCV. 
No. 15, Oct. 9, 1882, pp. 644 et seq.) 

It will be seen in this view of the question, that nitrogenous bodies have 
a peculiar power of taking up oxygen and giving out nitrogen; they seem 
to be used for the purpose of purifying substances as transferers of oxygen. 
So far as I know in relation to cases of great impurity, it isnot proved that 
nitrates are formed and nitrogen given out afterwards; yet we can prove 
that when impurity is moderate, nitrates are formed, and in any case they 
give out their nitrogen in this way. 

I mentioned in that report many cases where the nitrate of potash was 
decomposed and ceased to be found in the liquid. Sulphuretted hydrogen 
did not exist, or it was found in minute quantities only. At the same 
time the action seemed to be caused by organisms; that is, it took place in 
liquids which had a great amount of organic matter ready to assert itself. 
In many putrid liquids the whole of the nitrogen of a given weight of 
nitrate of potash was collected. I believe that in this way I sufficiently 
proved that putrefying bodies were continually destroying themselves, and 
that putrefaction in rivers was of necessity a mode of purification. 

The following extract from the report spoken of will explain more 


‘ully :— : 
“We may then come to the following conclusions:—Bodies containing 
protein compounds, when in abundance of water and in common air, may 
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oxidize and form nitric acid. The same organic bodies in a state of decom- 
position, and in water, may oxidize at the expense of nitrates, and give out 
nitrogen. ‘The first condition is that in which a certain amount of sewage 
is in the water, but is overpowered by the amount of air; the second is 
when the sewage is in excess, and overpowers the nitrates. Nitrates may 
be formed by the oxidation of inorganic-nitrogen; but not, so far as we 
know, by contact with common air under ordinary conditions. Theoxygen 
must be presented in a more concentrated or more active condition. 

“ Putrefaction destroys organic matter without the influence of oxygen; 
it breaks up organic compounds and destroys organisms. The evidence 
seems to indicate that it destroys even those bodies that produce disease, 
but that in certain conditions it produces others. This isa point not to be 
enlarged upon without more knowledge ; but it is evident that by putre- 
faction we get rid of an enormous amount of offensive matter. Oxygen 
cannot enter under the surfaces of actively putrefying bodies; but when- 
ever it is allowed to enter by the putrefaction being less active, an action 
begins which in time completes the destruction of the body. We are not, 
therefore, to suppose that the germs of disease can resist all these efforts 
of Nature to destroy noxious things, nor are we to suppose that an invisible 
germ of disease can pass on from stage to stage unaffected by the putre- 
faction of sewage and the action of air. We must believe for the present 
that itis notso. In water we see perfect purification, nitrogen itself being 
lost. 

“In ordinary putrefaction, sulphuretted hydrogen comes off in abund- 
ance, with much carbonic acid and some nitrogen. Oxygen resists this 
action ; and if the oxygen is supplied ina concentrated condition, a change 
takes place. Nitrogen is evolved as the principal gas, and a decomposition 
of nitrogen compounds takes place. Nitrogenous bodies are thus destroyed 
—in one manner by their voluntary putrefactions, in another by oxidation. 
Up to a certain point not determined, the greater the amount of nitro- 
genous bodies the more rapid is their decomposition. 

“The oxygen of the nitrates passes in part to the carbon; but some will 
be retained, forming a carbonate. I have not estimated how much or if 
all is taken by the carbon. If the solution is weak the nitrogen takes up 
the oxygen, and does not allow it to pass away, thus forming nitrates. 

“ Putrefaction and oxidation are two well-known modes of destroying 
organic bodies at ordinary temperatures. The second is not proved to be 
connected with organisms. How far, then, can oxidation or a great supply 
of air be employed to destroy putrefaction or to purify ? 

“The bearing it has on the analysis of water will be clearly seen by 
chemists. The bearing on the sewage question is also interesting. Sub- 
stances and living things may be carried by the rapid sewage system into 
the range of a new activity before undergoing that putrefaction which 
breaks them up in proximity to us or in the sewers themselves. It seems 
— to a plan of causing the destruction of organisms by putrefaction 
and subsequent oxidation or by chemical action. At least it seems to me 
that we require to learn if it be true that any of the germs of disease, or 
which germs of disease, will live in an abundance of good air. We know 
that abundant dilution will render them all ineffective. It is probable that 
there will be a difference amongst them in this respect, whilst all will 
yield to the double action of first putrefaction and then oxidation.” 

In my presidential address to the Sanitary Congress at Glasgow in 1883, 
Isaid: “If Nature had contrived no method of destroying such seeds of 
death, populations such as this would never have grown up. And what is 
the method? That method is, first, putrefaction at least, I know of none 
other; except the concluding portion of the work—viz., thorough oxida- 
tion. When, therefore, you see the Clyde seething with gases of putre- 
faction, and when you smell it to such an extent that a feeling of loathing 
is produced, you may remember this, that the work of destruction is going 
on with a wonderful rapidity, and that the enemies of life are being 
slaughtered there by millions upon millions, never to appear again in a 
similar form, though other generations of them may rise up.” 

Speaking of oxidation in my first report, I mention that animal or 
vegetable matter containing nitrogen produces nitrates by oxidation with 
and without organisms. ‘his may be shown by the action of perman- 
ganate of potash when strong on ammoniacal salts. This action is one 
which has not been attended to; but it is important to illustrate the influ- 
ence of inorganic substances in oxidation. It is an action of the oxygen 
without the intervention of organisms, and it is probably carried out to a 
great extent in Nature. 

On this subject I must refer also to my experiments in the first report, 
wherein I show that, under certain conditions, permanganate oxidizes 
the nitrogen of ammonia. Persalts of iron, I believe, do the same accord- 
ing to some old experiments which I cannot at present recall. I was 
inclined to think that this would have a great effect in diminishing 
Wanklyn’s mode of testing waters; but, in practice, in reality I have not 
found it so. 


NOTTINGHAM CORPORATION WATER SUPPLY. 
Tue Finances oF THE WATER DEPARTMENT. 

At the Meeting of the Nottingham Corporation yesterday week—the 
Mayor (Alderman Manning) in the chair—a lengthy discussion arose on the 
subject of certain statements made by the Borough Auditors (Messrs. 
Hancock and Mellers) in their report on the accounts of the Water 
Department for the year ending the 25th of March last. The Auditors 
had remarked that they were “painfully impressed by the systematic 
manner in which capital is burdened to show up revenue;” in proof of 
which they added that “the value of many articles of revenue stock has 
been increased in 1884 as compared with 1883,” in some cases as much as 
from £5 to £100. The Water Committee took exception to this, and 
instructed the Town Clerk (Mr. S. G. Johnson) to write to the Auditors, 
and inquire the grounds upon which these statements were made, as no 
proofs were adduced in support thereof in the report. In reply, the 
Auditors gave a list of articles which had been set down at a higher price 
in the 1884 accounts, as compared with those for the preceding year, 
without, as they contended, their value having increased ; and they went 
on to state that the new valuation simply increased the revenue, and the 
difference was claimed as profit, although no profit had thereby been 
made. The Water Committee subsequently took the whole matter into 
consideration, and presented a report thereon at the meeting of the 
Council on the above-named day. Referring to the allegation of burdening 
capital, they maintain that the Auditors’ statement is incorrect ; a consi- 
derable portion of the charges adduced by them having been incurred by 
the Department in connection with the new works in progress, and there- 
fore properly belong to capital. ‘ Such charges,” the Committee add, “ are 
partly allocated to capital, and partly to revenue. In cases where there is 
any doubt, the charge is, by preference, debited to revenue, and not to 
capital. The Manager has furnished your Committee with a list of 
examples, in which revenue has been so charged with certain items which 
might very properly have been charged to capital. Looking at the whole 
of the accounts, your Committee are of opinion that there has been no 
tendency to burden capital for the benefit of revenue.” On the question 
of stock the Committee state that it has been thoroughly and properly 
revalued this year; “ the same having been previously very much under- 
valued.” They point out that the variation in the mode of taking the 








valuation in any two years affects the profits as between those two years; 
but does not affect capital at all. 

Alderman GripPER moved the adoption of the report; and, in doing so, 
remarked that there were certain instances in which capital, as the Auditors 
stated, had been burdened in order to increase the revenue. But these 
matters were most of them cases in which a deficiency was possible; and, 
when pease, had been made by the Manager of the Water Department 
(Mr. M. Ogle Tarbotton) as between capital and revenue. But there were 
other entries of a totally different character to which the Auditors had not 

aid any attention. He thought inall fairness, finding some of the matters 
in question bearing on capital which were charged to revenue, that if the 
report had been impartial, the Auditors ought to have taken notice of them 
as bearing in the opposite direction to which they stated. Some of the 
entries might be debateable. There had been a fair proportion of them, 
showing that, so far from capital having been burdened to increase the 
revenue, there had been charges made to revenue which might have been 
posted to capital. 

Mr. LoversEED seconded the motion. 

Mr. Brewster said it did not appear to him that, assuming the charges 
made by the Auditors were correct, it wasa matter of very much moment. 
Supposing that the revenue or profit account had been improperly increased 
to the extent of £800, as was alleged by the Auditors, the ratepayers had 
still the money in their — The profit had been taken from the Water 
Department—improperly, to some extent, if they cared to say so—and had 
gone in aid of the district rate; and if the ratepayers had not allowed so 
much to be taken from the water concern, they would have had to pay so 
much more district rate. The matter was not, therefore, very material ; 
but, so far as the question of abstract right and wrong went, he was 
inclined to take the Auditors’ view. 

Mr. Bay.ey said he thought the real issue had not been touched, and 
that was—were the goods referred to valued in 1883 at less than their 
legitimate worth ? because if that was a fair valuation, the present year’s 
clearly could not be. 

Alderman Gripper said that certain articles had been omitted in the 
stock-taking of 1883; and he gave instructions that in every instance the 
foremen of the various works should investigate and inspect the whole of 
the stock in hand, and make a complete return. Mr. Tarbotton undertook 
the valuation of the different articles (which were mostly mechanical or 
akin to it) and he was responsible for the prices. A large amount of stock 
had been brought into account this year which was not taken in 1883. 

Alderman Cropper thought the Council would agree that some items in 
the accounts had been frivolously altered in value. Under the manage- 
ment of the old Water Company’s Directors, there was an object in keeping 
the stock low; but a time came when the Council thought it prudent to 
have an entire re-valuation, and the result was the list of figures which 
had been put before the members that morning. Some of the items—and 
some of the largest items—were of perfectly legitimate value. This led 
up to what he believed to be the practical issue of the debate—the desira- 
bility of any Committee which had to present a balance-sheet, having a 
proof balance presented to it instead of a drafted balance, as was the 
custom now. A proof balance in the books themselves enabled the altera- 
tion of any item to be made, if it was desirable. 

Mr. SyLvesTER said there was no intention on the part of the Committee 
to make the profits of the year larger than they were. The stock-taking 
in the past had not been a stock-taking at all—it had only been a copying 
of the same figures. He partially blamed the Chairman, who, when he 
proposed the revaluation, did not state how great a difference would be 
made in the account. Otherwise there would have been a paragraph in the 
report. 

Alderman GripPeR, replying upon the discussion, said that stock was 
paid for entirely out of revenue, and therefore it was brought into calcula- 
tion along with revenue. The fact was that the £800 of which so much 
had been made was profit, which, upon any fair valuation, ought in part to 
have been included in former years. The origin of the matter was that, 
in going round the works one day, he saw certain articles, duplicates of 
machinery, which had not been used for many years, and which, under 
every right system, should have been included in the stock-taking. He, 
therefore, gave Mr. Tarbotton directions to have everything inventoried 
and included in stock. Unless they had a distinct, clear, and accurate 
inventory of the stock, they could not make the account complete. He 
thought the remarks which had been made were not an encouragement to 
other Committees of the Council to bring forward honest reports. 

The report was adopted nem. dis. 





THE DISPOSAL OF SEWAGE. 
By Henry Rozryson, M. Inst. C.E., F.G.S., &e. 
[A Paper read at the Congress of y~ rei Institute, in Dublin, on Thursday, 
ct. 2, . 

The outcome of several public inquiries which have taken place during 
the last year or two, and of much valuable data derivable from other 
sources, establish, I think, a well-marked advance with reference to sewage 
disposal ; and it may be of use, as well as of interest, if I lay before this 
Congress the conclusions which I conceive to be deducible therefrom. I 
propose to deal with the subject under the following heads :—(1) Sewage 
disposal on land. (2) Sewage disposal by chemical treatment. (3) Sewage 
disposal by discharge into a tidal river or the sea without treatment. 

ewage Disposal on Land.—The object of dealing with sewage on land 
may be taken as twofold—viz., to purify it (which is the sanitary object), 
and to utilize its manurial products (which is the agricultural object). 
Where want of skill, or prejudice, has existed, these two have not been 
properly separated, and the results have been in many cases unfavourable 
to sewage disposal on land from either of the before-mentioned points of 
view. 

It has been regarded as an axiom that clay land cannot be employed to 
clarify sewage. ‘This is true when it is proposed to pour the sewage on to 
it as if the land were porous, Very recent experience, however, has led to 
clay land being converted from an impervious to a pervious condition, by 
which it has been successfully utilized. This is effected by digging out 
the clay to a depth of about 6 feet, burning it into ballast, and replacing 
it in layers, interposed with an occasional layer of open alluvial soil; the 
whole area being well drained, with a free outlet for the effluent. I have 
successfully carried out this plan, with the result that, whereas it was not 

ossible previously to clarify the sewage of 100 people to an acre of clay 
and, the prepared filtration area has been able to continuously clarify the 
sewage of about 1500 people to the acre. 

The cost of cénverting clay land into this form of filter may be taken as 
varying from £750 to £1000 per acre, according to local circumstances. 
One area which has just been completed has cost £1000 per acre. Before 
sewage is passed on to these filters (or on to land) it should be strained, so 
as to remove the larger particles. The best arrangement for this purpose 
is to pass the sewage upwards (not downwards) through a straining 
medium, and to run the solids from the bottom of the straining-tank on to 
a low-lying piece of land, for digging in as they are run out. Where such 
a filtration area is made to form of a sewage farm, it acts as a safety- 
valve, and enables the land and crops to have a rest when they do not 
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require further irrigation ; at the same time, the process of purification is 
not interrupted. If open porous land is available for sewage purification, 
and if it can be drained 6 feet deep to a good free subsoil, so that the 
effluent can get readily away, I find that the sewage of from 600 or 700 
people can be dealt with on each acre per annum with both good agri- 
cultura] and sanitary results. 

In my address as President of the Engineering and Architectural Sec- 
tion of the Congress of this Institute at Newcastle-upon-Tyne, in 1882, 
I directed attention to the important investigation which had been con- 
ducted by Mr. R. Warrington, of Rothamsted, the result of which was to 
show the action that goes on in the soil when sewage is passed through 
it. Further information, which the same observer has published since that 
date, is of equal value, and deserves to be read by all who have to advise in 
regard to sewage disposal on land. The process of “ nitrification ” (as it is 
termed), which he has so fully investigated, consists in the conversion 
into nitrates (which serve to nourish plant life) of the organic matter in 
sewage. This takes place by the action of a living ferment of the bacteria 
family, which is created by, and feeds on the impurities in sewage; and 
these organisms both consume the impurities and convert them into 
nitrates. The action of living agents thus brings about the oxidation of 
the organic matter in sewage, just as worms, larve, fungi, and insects 
feed on the vegetable matter in the soil, increasing the amount of nitro- 
genous material in it. 

Sewage Disposal by Chemical Treatment.—In the last edition of my 
book on “ Sewage Disposal,” in speaking of precipitation, I said that “the 
purification of sewage by chemicals has been the subject of misapprehen- 
sion, owing to the extravagant advantages which have been claimed for the 
system by its advocates.” This is even more true now than it was two 
years ago, inasmuch as in the recent scheme for dealing with the sewage 
of the Thames Valley, chemical treatment per se was relied upon to pro- 
duce, from the sewage of a future population of 350,000, an effluent at all 
times fit to be discharged at one point into the River Thames above 
London. But the Parliamentary Committee rejected it. One part of the 
report of this Committee deserves attention, when speaking of sewage 
treatment by chemicals. It is as follows :—‘t Your Committee believe that 
in these cases the process of filtering the chemically purified effluent 
through earth ought, if possible, to be adopted, which was not provided 
for in the scheme under their consideration.” This opinion is exactly in 
accordance with my experience, and is that which I have held throughout. 
It is at the root of the whole matter, because efforts are made, by those 
interested in chemical processes, to attain as high a standard of purity as 
possible, with the attendant heavy expense of chemicals. Experience 
shows that it is impossible at all times and seasons to be sure of a constant 
and uniformly high standard of purity, and that chemical works should be 
steniementel by a filtration area, however small. The addition of this, 
however, enables a lower standard of effluent from the precipitation tanks 
to be admissible; and this can be attained with very simple and inex- 
pensive chemicals. 

In the course of my practice, I have had to advise as to the majority of 
the processes, and to design the works for carrying them into operation. 
I have found that the cost of such works complete varies from £0°091 to 
£0'166 per head of the population, and that the average cost of the works 
at several towns with which I have been connected is £0°123 per head. 
This figure may be conveniently followed by that of the cost of treatment, 
which I find varies from £0°036 to £0°110 per head per annum; and an 
average of several places gives £0°06 per head per annum. The above 
figures apply only to places where the very highest standard was sought 
to be attained; but my more recent experience leads me to modify the 
arrangement of the works and the cost of treatment, so as to rely on filtra- 
tion of the effluent as an important factor. I estimate that under these 
conditions the cost of the works complete would be about £0°075 per head, 
and the cost of treatment £0°04 per head per annum. 

The disposal of the sludge has always been a difficulty in these works; 
but this is now overcome in two ways—either by digging it into the 
ground, as is now done at Birmingham, or by pressing it into cakes in 
filter presses. It is found at Birmingham that 1 ton of sludge with 90 per 
cent. of moisture is produced from 1000 people. There the lime process is 
used. I have found that about 1 ton to 2000 peopie is produced where a 
salt of alumina or iron is used with the lime. At Birmingham the sludge 
is dug into the land adjoining the works; and it is found that 1 square 
yard of land will take 1 ton of sludge with 90 per cent. of moisture once 
in 3 years, which results in 3 yards of land being required to be provided 
for each ton of sludge. This system of digging in sludge is successfully 
carried out as regards freedom from nuisance. Where land is not avail- 
able to dig in the sludge, it is necessary to make it portable, for removal 
and disposal away from where it is produced. This is best effected by 
filter presses. Appliances are made for this purpose, by which the sludge 
is pressed to a consistency of about 50 per cent. of moisture. The cost of 
effecting this is about £0 007 per head per annum. It is found in practice 
that where the sludge is produced by straining the solids from sewage 
before passing it on to land for purification, it requires a little lime to 
enable the press to work well. About two barrow loads of lime for each 
ton of pressed sludge suffices. 

It has been — t that the cost of precipitation would be covered, and 
even a profit gained, by the sale of the sludge. This hope, however, is not 
nearer realization now than it was in the time, now gone past, when 
chemical processes were relied on to turn sewage from a profitless into a 
profitable commodity. There is, consequently, less justification now than 
there was at that time for adopting a precipitation system for sewage dis- 
posal. It is entirely a question of carefully considering the engineering 
and financial points involved, regardless of the sanguine representations 
of interested or enthusiastic advocates of any particular system. 

As the estimated manurial value of the sludge which is precipitated from 
sewage by the addition of chemicals does not seem to be capable of realiza- 
tion, I think that probably the reason may be found in the fact that the 
chemicals arrest that process of decomposition which is essential to the 
conversion of the organic matters into nitrates for vegetation to utilize. 
This explanation will be understood in the light of what I have already 
described in regard to “ nitrification.” If this view is correct, it would 
follow that the more completely and permanently the sludge is deodorized 
by the chemicals, the less capable is it of passing through the necessary 
stages of decomposition by which its manurial value can be realized. 

As mistakes are constantly being made in regard to the weights of sludge 
with varying degrees of moisture, the following table may be useful :— 

= tons of sludge with 90 p. c. of moisture = 50°00 tons with S p.c. 


” ” ” 33; 30 ” ” 
100 ” ” ” 25°00 ” 60 ” 
100 ” ”» ” 20°00 ” 50 ” 
100 ” ” ” 16°60 ” 40 4, 
100 ” ” ” 14°30 ” 30 
100 ” ” » 12°50 ” a a 


100 ” ” ” 1176 ” 15 ” 
Sewage Disposal by Discharge into River or Sea without Treatment.— 
I will next deal with the conditions which should be fulfilled where it is 
sought to utilize a river or the sea into which to cast the sewage of a town. 
If it can be ascertained beyond question that at the proposed point of 





discharge the currents will at all times carry the sewage right away, and 
will not at the same time produce mischief at a distance (which is often 
omitted from consideration), then the arrangement may be accepted as 
a good one. This, however, seldom occurs. A river has been looked upon 
by manufacturers and local authorities as the natural carrier of their 
refuse from their district. This view has been persevered in, in spite of 
the Rivers Pollution Prevention Act of 1876, which is practically a dead 
letter. The public, however, who use a river either for pleasure purposes 
or for obtaining their water supply, have of late years grown more and 
more united in their efforts to stop this abuse ; and there is no doubt that 
these efforts will eventually succeed. In a paper I read last year at the 
Congress of the Institute in Glasgow, I pointed out the steps that were 
necessary to be taken to render this Act operative; and I refer my hearers 
to that paper if they wish to follow the matter further.* 

The effort of discharging sewage matter into a river has been the subject 
of much controversy amongst chemists. Some allege most positively that 
the injurious properties in the sewage are indestructible. This has led to 
alarmists demanding that under no circumstances ought sewage to pass 
untreated intoa river. I have given considerable attention to this vexed 
question, as it requires to be grasped by any engineeer who has to advise 
on the selection of sewer outfalls; and it appears to me that the balance of 
evidence is against the alarmists. Every river has a certain power of 
oxidizing impurities in proportion to the extent of oxidation of the river 
itself. Besides this, there are the powerful purifying influences exercised 
by the plants and animalcule which exist in rivers. 

It has been ascertained that entomostraca consume dead animal matter. 
Where this is wanting they do not live ; but where it is in abundance they 
thrive. It follows, then, that these minute animals exercise an important 
function in absorbing sewage impurities. They multiply prodigiously in 
these impurities, and are both created by them and fed upon them; con- 
verting foul and dangerous matters into harmless ones, in asimilar way to 
that to which I have referred as “ nitrification,” when speaking of the action 
of bacteria in the soil. Considering that these organisms arise from, and 
are fed on concentrated filth, it is obvious that they cannot live when the 
conditions favourable to their existence disappear. This would be the case 
when the sewage is discharged into a large volume of water with a different 
temperature to that which suits them, and with powerful oxidizing influ- 
ences at work. These conditions, added to the difficulty they must experi- 
ence to find their natural food—viz., concentrated sewage—where the 
sewage matter becomes so greatly diluted, account for the fact that, in a 
short run of a good river, sewage impurities largely disappear. The action 
of weeds and plants also aids purification to a very large extent. Minute 
plants, such as confervoid alge and the like, also assist in oxygenating 
the river, as when exposed to light they decompose carbonic acid, and 
liberate oxygen. 

The practical question which has to be answered in every case where 
sewage is proposed to be discharged into a river requires to be approached 
from two points. The first is whether a nuisance will be caused at the 
spot, to which objection would be taken. If this is likely to be the case, 
then the fact that the sewage will become purified in a short run of the 
river does not meet the objection. The second point requires a careful 
consideration of the condition of the river, both from an engineering as 
well as from a chemical and biological point of view. Decisions on these 
matters have too often been arrived at in a rough-and-ready way. They 
require skilful treatment, as the interests, both commercial and hygienic, 
which are affected are too great to permit of their being dealt with by any 
who are not well informed and careful. 

The general conclusions which I deduce from my observations are— 

1. That chemical precipitation is not so necessary now as it was con- 
sidered to be a few years ago in cases where land for irrigation is not pro- 
curable. 

2. That the efforts to profitably remove the manurial elements from 
sewage by chemicals not having been successful, the system should be 
adopted per se only where a filtration area cannot be obtained. 

3. That the success which has attended the construction of filtration 
areas where the land is clayey, and the successful results which have been 
obtained from a combined straining of sewage and of subsequent filtration 
through small areas of artificial filters, point to the adoption of one or other 
of these systems in many cases where chemical treatment would previously 
have been advised. 

4. That the injurious effects of passing untreated sewage into a river 
depend not merely upon the relative volumes of the sewage and the river, 
but chiefly upon the power of the river to oxidize the sewage, which power 
is in proportion to the extent of oxidation of the river itself. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsureu, Saturday. 

“ Bribery and corruption ” are fortunately little known in the public life 
of this country; and our “local governments” cannot be too careful in 
their avoidance of even a suspicion of jobbery. No little stir has been 
made over the coal contracts of the Gas Committee of the Glasgow Cor- 
poration, arising out of the delegation of powers of purchase to one man. 
Often tired of the trouble and toil of sable life, or, it may be, the worry- 
ing of fellow-councillors, “‘ municipal coffins ” have been occasionally found 
for the repose of an over-anxious member. But there has been no hint of 
such a rest for Treasurer Walls, ex-Convener of the Gas Committee of the 
Glasgow Corporation, whose immaculate probity should surely have raised 
him to the niche occupied by Cmsar’s wife—an environment “ above 
suspicion.” But in the midst of a lively scene, where the inevitable out- 
spoken “ Jamie Martin” figured conspicuously, he must have experienced 
misgivings as to public repute little to be dreamt of by one who, in the 
we ic interest, had but recently pilloried the City Chamberlain, and spent 
hundreds of pounds over a search by accountants to discover the trans- 
position of two figures. That it is the misfortune of great minds to be 
misunderstood is very true. Edinburgh “once upon a time” had 4 
Convener of the Lighting and Cleansing Committee, whose force of 
character made him master of the situation. He became particularly 
interested in electric lighting companies, and must needs experiment in 
Edinburgh with the municipal funds; and, as an old agriculturist, nearly 
led the city into an expensive farming adventure, on the sanitation plea, 
when his zealous services were dispensed with. Now, in corporation 
business—and none more than those connected with their gas undertakings 
—it would only be wise, for the absolutely necessary retention of public 
confidence, that the buying and selling should not only be done under 
skilled advice, but by the whole Committee entrusted with the work. It 
may very well be that one of the members could, by personal influence, or 
trading through third parties, make a “smart bargain.” But, in a city 
like Glasgow, sharp practice of this kind is not advisable or desirable ; and 
where, on one contract, £15,000 or £20,000 has to be spent in the purchase 
of coals, open competition is just as likely to result in a creditable and 
profitable transaction. The Convener of the Committee, in supporting 
secrecy and “one man rule,” made, I think, a very grave blunder indeed in 








* See Journal, Vol. XLII., p. 625, 
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submitting that the gas supply by the Corporation, being a “ commercial 
undertaking,” should be treated in a different way from other concerns of 
the city. The police or water contracts have just the same reason for 
being economically managed ; and the “ hasting to make rich” on the sale 
of gas goes only to the extent of clearing the bond. Beyond this, the pro- 
fiting at the expense of the consumers will be a question for future civic 
rulers. It is important that the ‘present, in connection with gas under- 
takings especially, should stand forth with “clean hands,” whether in coal 
or tar transactions. What may not the public imagine when a councillor 
is outspoken enough to say that “ they could find no mention of discounts 
in connection with the payment of these large accounts.” And the Con- 
vener pleads for secrecy in connection with their transactions, ostensibly 
for fear of the manceuvring of the “coal ring.” Mr. Martin hit at such 
an idea very forcibly when he asked: “ Did they believe that there was 
a combination among the large coalmasters that one was to make a 
big profit and all the rest were to share in the plunder.’ While the 
futility of the secrecy was evinced by one of the oldest members of the 
Gas Committee stating that their resolutions were known to the “ coal 
ring” two hours after their meeting. This was “letting the cat out of the 
bag.” But it has become necessary rather to “bell the cat;” and so the 
mover in the matter (Bailie Jackson) has made a proposal, which should 
receive general acceptance—‘ That all Committees of the Corporation 
and its several Trusts be instructed that, in all cases where contracts are 
entered into, the printed minute of the Committee meeting at which the 
acceptance of any contract is recommended or entered into, shall contain a 
complete list of all offerers, with their names and addresses, the amounts 
stated in their respective offers, and the name and address of the accepted 
offerer or offerers, and the cumulo amount or amounts of his or their offers, 
and a note of any special conditions affecting any accepted offer.” 

In all broad Scotland only ten places have adopted the Sale of Gas Acts 
of 1859-60 ; and one of the ten—Lanark—does not work it. The nine testing 
establishments are for Edinburgh, Glasgow, Dundee, Aberdeen, Leith, 
Greenock, Ayr, Perth, and Perth @ounty. The exigencies of the period 
strangled the Bill promoted last session by the Board of Trade, by which 
it was proposed to make the Acts compulsory, and not leave their adop- 
tion optional by local authorities. It is a matter of as much importance 
to the maker as it is only fair to the user, that meters should be tested 
every few years; five being the maximum proposed, I believe, in the Board 
of Trade measure. Gas companies have hitherto been content with a 
compliance with the demands of the dissatisfied consumers, and changing 
the meter ; trusting to the ignorance of the public that no questions will 
be asked as to its tested record. But this is rather a frail reed to lean 
upon; and occasional “ settlements,” to avoid publicity, infer just a possi- 
bility of a “run upon the bank.” What if some general animosity was 
excited against a private company, and payment of the gas bills refused 
until the correctness of the meters was certified? The non-production of 
such a certificate would be a sufficient defence to all actions for bad debts; 
and it may be fortunate for companies that the fact is not as yet within the 
ken of the pettifoggers any more than of their impecunious clients. But 
these are risks which managers would do well to consider. 

Absurd views are often enough taken by gas consumers, not a few of 
whom would scarcely be content if they were supplied with gas free of 
cost, for they might then expect a consideration in respect of the privilege. 
One of the latter kind lives in St. Andrews; and he has been writing to the 
local paper a letter in which he opines that “the working expenses of the 
Company are so large that it is necessary to give inferior gas to keep up 
the enormous dividend pocketed by the shareholders.” In point of fact, 
the average illuminating power is 28 candles (what better would “ Con- 
sumer” desire ?); and the “ enormous dividend” which has so shocked his 
weak nerves is 9 per cent. Compared with other small towns in “ the 
kingdom,” the price of the article is very much in favour of the buyer in 
St. Andrews ; being only 1d. more than in Edinburgh—3s. 9d. per 1000 feet. 

The Aberdeen Town Council last Monday approved of a report by the 
Gas Committee which set forth that, after examination of the various 
tenders for the coal to be used at the gas-works for one year from the Ist 
inst., they directed the Gas Treasurer to accept that of Messrs. W. Banner- 
man and Co. (being the lowest tender), at 3s. 73d. per ton. The Committee 
have had before them drawings for a chimney which the Manager (Mr. A. 
Smith) stated would be required for the new regenerator furnaces, and the 
cost of which he has estimated at about £500. After inspecting the draw- 
ings, they authorized Mr. Smith to obtain tenders for the necessary mate- 
rials, and to have the work carried out. The two new gasholders previously 
described have now been completed. 

Itis rather curious for a town tolight with gas its “architectural features,” 
in order to gratify the view of the tourist. Such an instance was made 
known at the meeting of the Town Council of Inverness, the Highland 
metropolis, and much indebted to the peripatetic Southron. One of the 
members (a Mr. Falconer) directed attention to what he considered to be 
undue expense—viz., the lighting of the Town Hall. Provost Macandrew 
remarked that the Magistrates found that a large number of the tourists 
who arrived by steamer at Inverness in the afternoon during the summer 
season, visited the Town Hall; and it was thought only proper that it 
should be lighted up, in order that it might be seen by visitors. Now, 
however, he added (making a gentle virtue of a modest necessity) as the 
tourist season was over, he thought they should discontinue the lighting 
of the hall; and the “ virtue” was generally applauded. 

The ballooning at the Forestry Exhibition in Edinburgh, like the cook- 
ing arrangements at the restaurants, has utilized gas in considerable 
quantity, although it has been dispensed with as an illuminant. The bal- 
loon has used nearly 500,000 cubic feet, and has earned the deduction of 
5 per cent. in respect of the account being upwards of £100. 

Mr. A. Leslie, C.E., of Edinburgh, has made an investigation into the 
water-supply sources for the burghs of East and West Anstruther and 

ilrenny, and has recommended that the water should be drawn from the 
Elie reservoirs. Steps are, however, being taken with a view to induce all 
the burghs to combine with St. Andrews, and obtain water from their new 
—— at Lochly, the works of which are at present being proceeded 
with. 

Notwithstanding a spell of dull trade towards the end of last month, the 
shipments of coal from Fife in September reached 71,660 tons, against 
55,294 tons in September, 1883. As yet there is no appearance of brisk- 
hess, and many complaints are heard of the want of business. Stocks at 
the pits are increasing—a somewhat unusual state of matters at this season. 
The minimum prices of steam coal remain at from 6s. 9d. to7s. 6d. per ton 
f.o.b. at Burntisland. There is no change of prices in the inland market. 
Household coal is in good request; but manufacturing fuel is dull. 


(FROM OUR GLASGOW CORRESPONDENT.) 
GuasGow, Saturday. 
As briefly indicated in my “ Notes” last week, Treasurer Reyburn has 
laid before the Kilmarnock Town Council a very interesting statement 
“ propos of the sinking fund in connection with the Corporation gas-works 
in that town. He broached the matter when the annual accounts of the 
as Trust were up for consideration two or three months since; but 
deferred for a time to deal with it in detail. He said that when the gas- 





works were acquired in 1871, the price upon was £40,500; but, in 
addition to this, £2000 was considered to be the share for which the works 
were liable in connection with the acquisition of the Local Act of 1871. In 
the year 1873 the amount that had then been borrowed was £43,500, which 
shortly rose to £44,950. During the first few years—up to 1879—additions 
were made to the capital account to the extent of £4700. There were also 
the accumulated profits, amounting now to £8900, all of which was 
invested in the works. It seemed to him quite clear that, for a con- 
siderable time, there was not enough capital in the concern to work 
it, as was evident from the fact that, while in 1873 there were only 29 
million cubic feet of gas manufactured, last year the manufacture 
amounted to nearly 47 millions. Now, under the 189th section of 
the Act, they were required to apply annually not less than 1 per cent. 
of the sum borrowed for the purpose of eeming their debt. That 
was to begin three years after the acquirement of the works, and to go on 
for five years, when the amount was to be raised to not less than 14 per 
cent., which, on the total borrowed, came to £659 4s.—the sum they had 
been paying for a number of years past. During the last ten years they 
ought to have paid £5620, whereas they had really laid aside for the 
sinking fund £5700 odd, and from other sources had derived as much as 
raised this to £7125. Still he thought they ought to be doing even more ; 
and the idea which he had was that on the sum now lying at the credit of 
the gas-works in the shape of accumulated ra, amounting to nearly 
£9000, interest should be paid the same as if it had been borrowed from 
the outside public. There was just a doubt as to the legality of sucha 
mode of procedure ; still there was another way in which the same object 
might be effected, and to which no such objection could be raised. It was 
to give instructions to the Gas Committee to put by 23 per cent., in place 
of 14 per cent.; so that, instead of £659, there would annually be laid aside a 
sum of £988. After some further remarks he moved accordingly. The pro- 
oe was favourably received by a number of the members of the Council. 

n supporting the desirability of such ae Provost Sturrock said 
that, of course, it might put it out of the power of the Committee to 
reduce the price of gas for a time; and to this some people might object; 
but, considering the desirability of reducing the debt, he thought the 

roposal was one that should be adopted. In reply to a member as to the 
egality of the proposal, the Town Clerk said they might, if they liked, 
lay aside 5 per cent. In the course of a long discussion, various objec- 
tions were raised, and the decision ultimately arrived at was to remit the 
proposition to the Gas Committee, with instructions to consider and bring 
up a report on the subject. 

A short time ago there were some objections raised against the financial 
statement submitted to the Paisley Corporation Gas Commissioners on 
the past year’s transactions; and the matter was somewhat keenly dis- 
cussed in one of the local papers as well as at the meeting of the Town 
Council. In last week's issue of the journal referred to, there was an 
official letter on the subject from Mr. A. M. Ross, the Town Chamberlain, 
who said that, having been requested by the Provost and Magistrates to 
examine into certain statements sent to the Provost and members of 
Council, and also published in the paper, questioning the correctness of 
the Gas Trust accounts, as on the 8th of May last, he now, at their request, 
begged to state that the letters and statements in question were a tissue of 
inaccuracies, proofs of which had been submitted to them, audited by two 
of their number, and certified as correct, and which might be seen at the 
Chamberlain’s office. What Mr. Ross says in his official letter does not 
seem to please a correspondent, who, under the cognomen of “ Truth- 
seeker,” has addressed a letter to the same journal in its issue of to-day. 
He stands up vigorously for the position taken by Mr. M‘Andrew, who, 
at the time, challenged the correctness of the Gas Trust financial state- 
ment. It is just possible that some light may be thrown upon the matter 
by one or more of the town councillors, when they come before their con- 
stituents, in view of the forthcoming municipal elections. 

With such a well-appointed gas-works as that of Hamilton is generally 
supposed to be, it seems rather strange to find in the local journal a para- 
graph headed “The Town in Darkness.” Suddenly between eight and 
nine o'clock last Monday evening the gaslights throughout the town went 
out, leaving the houses, shops, and streets in total darkness. At first 
the general impression was that the meters were at fault; but when the 
darkness was found to be general, the cause was sought at the gas-works, 
where it was discovered that, through inadvertence, one of the holders had 
become empty, so that the supply suddenly failed. Matters were put to 
rights in a few minutes without any great inconvenience having been 
experienced. The matter came before the Town Council on Thursday, 
when the Gas Committee’s minutes were up for consideration. Bailie 
Archibald said they had been told that the temporary darkness was caused 
by a miscalculation by the man on duty, who had omitted to charge the 
holder from which the gas was being distributed ; and that the miscalcu- 
lation was due in a measure to there being an extra draw upon the gas in 
consequence of a fog. He happened to be in his office when the gas went 
out ; and having immediately proceeded to the works, he found all the men, 
including the Manager, apparently doing their duty. Bailie Patrick was 
willing to exonerate the Committee ; but he said it was an extraordinary 
thing that they should be plunged in darkness on Monday evening. If it 
had happened during the night it would have been serious. He thought 
something must be wrong with the internal management of the works; 
and he hoped the Committee would take the lesson to heart. Of course, 
Mr. Tainsh could not let such an occasion go past without having his 
“say;” but he was not very severe upon Bailie Archibald. There was no 
need to make a long story on the matter. The man had forgotten to 
charge the holder in time. There was no doubt this was the fact, whether 
the Bailie believed it or not. 

When addressing his constituents of the Sixteenth Municipal Ward in 
Glasgow this week, Mr. Shearer was asked by an elector what attitude 
the Gas Committee (of which he was a member) was assuming on the 
question of the electric light for the city, and what was likely to be the 
future of gas in connection therewith. His reply was that, so far as 
electric lighting was concerned, they were striving to reduce the debt on 
the gas-works to a minimum, so that if the electric light was to be the 
“light of the future,” the gas-works, at all events, would be no loss to the 
ratepayers—a sentiment which was received with applause. 

The Glasgow pig iron warrant market has again been almost featureless 
this week, there being an entire absence of animation; while any little 
movement that occurs is wholly the result of operations amongst members 
of the trade. Warrants still seem to have no attraction for the outside 
public. Several of the superior brands still remain scarce. Yesterday's 
prices were 41s. 74d. cash and 41s, 94d. one month, 


CURRENT SALES OF GAS PRODUCTS. 
Liverpoo., Oct. 11. 

Sulphate of Ammonia.—Prices have again been easier, £14 5s. having 
been accepted for prompt delivery; while buyers decline to pay the same 
figure for all October delivery. ‘There is nevertheless a somewhat steadier 
feeling ; and while there is rather more inquiry for future delivery, pro- 
ducers seem less inclined to meet the market, Nitrate is very quiet at 
9s. 9d. per cwt. 
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Tue Price or Gas aT Dartincton.—At the meeting of the Darlington | regretted the remarks made by Mr. Mappin, for, to his mind, they 
Town Council last Thursday week, the Chairman of the Gas Committee | reflected upon the ability of Mr. Wilkinson in taking the tests. He was 
(Mr. T. Robson) said the question of reducing the price of gas had been | sure Mr. Wilkinson had only one object, and that was to make a correct 
seriously considered by the Committee ; but, in view of the fact that they | test; and he took every care that it was possible for a man to take, 
had a capital of £1859 expended in gas-stoves, it was not thought advisable | Mr. Rawson stated that Mr. Mappin simply pointed out that the tests 
to make any reduction at present. He hoped, however, they would beable | of Mr. Wilkinson did not correspond with other tests taken. 
to do so next half year. Tue Pusiic LicuTinc or OLpHAM.—At the last meeting of the Oldham 

Tue CuHarces TO LARGE WATER ConsUMERS AT STOCKTON AND MippLEs- | Town Council, Mr. Eckersley called attention to the public lighting of the 
BROUGH.—At the meeting of the Stockton Town Council last Tuesday, | borough. He said he had made a calculation, based on the Registrar- 
Mr. Bainbridge moved—‘“ That this Council respectfully requests the | General’s returns, as to the number of public lamps in proportion to the 
Water Board to furnish a list of all consumers of water who are supplied | population in the various wards. He Hal thatin Werneth Ward there were 
for domestic purposes at 3d. per 1000 gallons, through meters, and the | 410 lamps to a population of 21,521 persons, giving 52 persons per lamp ; 
number of houses supplied at such rate at each place.” Alderman Wilson | in Westwood Ward, 329 lamps, with a population of 21,410, which gave 62 
stated that at a meeting of the Works Committee of the Water Board, the | persons per lamp; in St. Peter's Ward, 288 lamps, with a population of 
General Manager (Mr. D. D. Wilson) had explained that a certain firm had, | 12,111, giving 42 persons per lamp; in St. Mary’s Ward, 281 lamps, with a 
for the half year ending August, 1883, supplied a number of houses belong- | population of 17,430, giving 62 persons per lamp; in Mumps Ward, 293 
ing to them through their 3d. per 1000 gallon meter, which resulted in | lamps, with a population of 15,875, giving 54 persons per lamp; in Clarks. 
something like 35s. in favour of the Water Board. The following half year | field Ward, 151 lamps, with a population of 8891, giving 58 persons per 
it was reduced to 15s.; butin the succeeding half year, it being found that | lamp; in Waterhead Mill Ward, 219 lamps, with a population of 15,129, or 
the balance was against the Water Board, the houses were put on the | nearly 70 persons per lamp; and, in St. James’s Ward, 211 lamps, with a 
regular scale. Mr. Bainbridge failed to see how the gain could be in | population of 11,309, giving 56 persons per lamp. He did not know upon 
favour of the Water Board when the water was supplied at a loss—viz., | what principle the public lighting of the borough was conducted, whether 
3d. per 1000 gallons. The motion was carried nem. con. it was according to the population, to the number of houses, or the number 

Tue QUALITY OF THE SHEFFIELD Company's Gas.—At the meeting of | of streets; but he thought that his analysis showed that at least some 
the Sheffield Town Council last Wednesday, on the presentation of the | portions of the borough required more attention than had been paid to 
report of the Gas Examiner (Mr. Wilkinson) of his testings of the gas sup- | them for some time. He thought that a better method of regulating the 
plied by the Sheffield United Gas Company during the month ending | public lamps could be brought forward than that at present in use; and 
Sept. 27, showing a mean illuminating power of 16°35 candles, Mr. Nadin | he should be glad if the Watch Committee would take the matter into 
drew attention to the speech of the Chairman of the Gas Company (Mr. | consideration. Alderman Crompton (Chairman of the Watch Committee) 
F.T. Mappin, M.P.) at the recent meeting, as reported in the JourNAL last | said some of the wards were more thickly populated than others; and, 
week, and his remark about the tests made in August by Mr. Wilkinson. | taking the centre of the town for instance, there were a great many more 
He said that Mr. Mappin seemed to doubt the accuracy of the tests; but | lights wanted there than in the outskirts of the borough. He thought 
he (Mr. Nadin) contended that they were made in the ordinary way, and | there was no better plan than that now in use; and he was sure the Com- 
were correct. Alderman Hallam pointed out that the Council had nothing | mittee could not entertain any plan which merely took into account the 
to do with anything but the official tests of the gas. He very much | number of the population. 


GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at g , eae P Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 

GWYNNE & CoO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 














all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made and erected Ex- 
hausters to pass more than | 


21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 





























work, and can be referred 





to. 





In use in all the au BANK MEN ‘onbe ! i , 
Largest and most Modern — —— = hc. &e 
Gas-Works in the World, ENGINE AND EXHAUSTER COMBINED CN ONE BED-PLATE. : 


and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 

Many of the so-called “Improvements” and “‘New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 


Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
COLONY OF VICTORIA. 











METROPOLITAN GAS COMPANY OF MELBOURNE LOAN FOR £197,500. 


IN FIVE PER CENT. DEBENTURES. 
Issued under authority of “The Metropolitan Gas Company’s Act, 1878,” of the* Legislature of the Colony of Victoria. 


THE COMMERCIAL BANK OF AUSTRALIA, Limited, and THE Gross Revenue forthe year1881 . . . . . , £244,819 
COLONIAL BANK OF AUSTRALASIA, as Agents for the Metropolitan si Es ee 270,960 


+ ner yf of = ing go have been instructed to negotiate the above s ne ae 303,680 

oan of £197,500: nis Loan is issued under authority of ‘The Metro- | The Dividends pai , Z ee ee ‘t. in 187 
A ; xa Be. . . paid by the Company have risen from 8 per cent. in 1878 

ese Gas Company’s Act of 1878,” of the Legislature of the Colony of | to 13 percent., the latter being the Sone tee the first half of the current year 
= : : riot ; P | A Reserve Fund of £92,500 has also been accumulated. 

Che Debentures are in sums of £100 each, bearing interest at 5 per cent. Tenders, in the form accompanying the Prospectus, will be received at 
per annum, commencing from the Ist of October, 1884, with coupons | the Commercial Bank of Australia, Limited, 67, Cornhill, until 2 o'clock 
attached payable on the Ist of April and the Ist of October in each year at | on Tuesday, the 2st inst., where and when they will be opened in the 
the Commercial Bank of Australia, Limited, in London, where also the | presence of such of the applicants as may attend 


principal will be payable on the Ist of April, 1910. The Debentures will be allotted to the highest bidders; but no tender 
Saar Sagas tee he payable on the 1st of April next. will be accepted at less than £100 for every £100 in Debentures. 
Under the Act above mentioned the Company is empowered to borrow Tenders at a price including a fraction of a shilling, other than six 


on Debentures any sum not exceeding the amount of its paid-up Capital, ; : iv 

- - pence, will not be preferentially accepted; and should the equivalent 
the same being charged and secured upon the undertaking, rates, and other tenders exceed the amount to be allotted a ’pro raté distribution will be 
revenues of the Company—freehold properties, of the assessed value of | made. , 


about £500,000, being included. Pa - F : 
yw, © 4 4 ‘ J yment will be required as follows, viz. :— 
a Metropolitan undertaking, which is the only Gas Company in £5 per Cent. on Application, and so much on Allotment as will 
felbourne, was incorporated by the amalgamation under Act 41 Vict., leave 75 per Cent unpaid and the balance on Nov. 24 
No. 586 (Colony of Victoria) of the only Three Gas Companies in Melbourne Allotment letters endorsed by the Allottees will be exchangeable for 
—viz., The City of Melbourne Gas and Coke Company, the Collingwood, | Debentures when the payments have been duly made ; xi 
ee Gas and Coke Company, and the South Melbourne A Stock Exchange Settlement will be applied for in the usual way. 
e Forms of Tender may be obtained at the undersigned :— 


The authorized Capital of the Company is £1,000,000, of which £557,210 
as been issued and paid up in full. 
The Debenture Debt, including the present issue, will be £557,000. 


THE COMMERCIAL BANK OF AUSTRALIA, LIMITED, | 
67, CornuiLL, Lonpon, E.C. 





The Revenue of the Company shows a steady increase, as will be seen | THE LONDON JOINT-STOCK BANK, LIMITED, aye 
from the following figures :— 5, Princes STREET, Lonpon, E.C 


As Agents for 
THE COLONIAL BANK OF AUSTRALASIA. 
Oct, 13, 1884, 


Gross Revenue forthe year 1878 . . . . . . £215,632 
& zs 1879. -) 7 gage 
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THE SUGGESTED INQUIRY INTO THE WORKING OF GAS 
GENERATOR FURNACES. 

Tue very temperate letter of the President of The Gas 
Institute, which appears at the head of our ‘‘ Correspondence” 
to-day, should certainly go far to induce a change of mind in 
those of our readers who have hitherto discountenanced the 
suggestion for a reference of the whole question of the working 
of regenerator furnaces to a Committee of The Gas Institute. 
Nothing is more unprofitable than a controversy which un- 
settles instead of settling the matters in dispute ; and, so far, 
this appears to have been the unfortunate character of the 
debate upon what has come to be called ‘‘ Mr. Valon’s Theory.” 
It is a long time since our pages were occupied with corre- 





spondence so interesting to such a large circle of readers, to 
judge from the number and length of the letters that have 
poured in upon us from all quarters. This patent fact 
disposes of the objection that an inquiry has been demanded 
merely upon the initiative of a single member of the Institute, 
supported by the Journat, without sufficient regard to the 
importance, or the reverse, of the matter at issue. Whatever 
may have been the individual origin of the controversy, it has 
now passed beyond the control of any one man. The subject 
has been opened up in a very incisive manner ; and there is no 
possibility of checking, by fair means, the tendency which is 
displayed to pass in review the present position of generator 
and regenerator firing as applied to gas-retort furnaces. 
Even on the points of detail with which the discussion 
originated, the volume of commentary has swollen so much 
as to paralyze the defence of any single gas engineer with 
business of his own to attend to. The most determined of 
Mr. Valon’s adversaries cannot desire to see him overwhelmed 
by sheer weight of numbers, and incapacitated by circum- 
stances from dealing as freely as he might desire with any 
and every one of the arguments directed against his con- 
clusions. Yet something of this will happen unless the 
present manner of conducting the debate is changed for one 
that has for its object less the vindication of personal claims 
than the discovery of impersonal truth. 

We have no present means of knowing whether the Council 
of the Institute are already in accord with their President in 
this matter; but it is quite evident, from what has appeared 
in the course of this correspondence, that considerable opposi- 
tion to the nomination of an Investigation Committee will be 
offered. Holding as we do the conviction that the evils 
attending the success of such opposition will be very much 
worse than anything that can follow the adoption of the course 
advocated by Mr. Newbigging, it is right that the chief reasons 
which have led to this conviction should be fairly set forth. 
In the first place, the problem stated by Mr. Newbigging has 
to be solved: The assessment of the benefits of recupera- 
tion, as exemplified in the every-day working of the various 
systems of construction practically used for this purpose at 
the present time. Is there anybody in the Kingdom able at 
this moment to pronounce judgment upon this question? Six 
years ago the German Association of Gas and Water Works 
Managers appointed a Committee to investigate the facts 
of the same order then known; and their report, drawn up 
by Dr. Bunte (whose ability and conscientiousness are above 
comment), remains to this day the best authority upon the 
subject. A great deal has, however, been done during the 
past six years; and the greatest change of all is the shifting 
of the field wherein investigation might be most promising, 
from Germany to Great Britain. The conditions are, 
therefore, widely different, whether regard be had to the 
chemical, engineering, or financial aspects of the question. 
To name some of these divergencies may not be waste 
of time. There is the difference of quality in coals and 
cokes; the duration of charges; the character of fuel; the 
number and length of retorts; the labour question (not for- 
getting Sunday working); the comparative cost of capital 
and labour ; and revenue returns. All these things have to 
be taken into account before one can place German and 
British experience upon the same level, even approximately. 
Even so, however, there are many reasons why the data so 
laboriously collected in Germany should be carried down 
to date, and corrected with due regard to the change of 
longitude. Of late years the essence of the subject now 
under discussion has been persistently adulterated by swarms 
of patentees, until the state of affairs in this regard has 
become at once ludicrous and bewildering. Mr. Hack might 
justly have extended his last week's remarks about patented 
trivialities. One man sets a brick on end, and patents the 
idea ; another lays it down, and also takes out a patent. It 
is time that these attempts to set up a row of toll-bars across 
a piece of common land should be discountenanced. Over 
and over again we have declared that these patented regene- 
rators are no better than any others that might be built by 
the nearest retort-setter, working under the directions of 
someone who understands the principle involved. Now it 
appears that the time and opportunity have come for obtain- 
ing solid information, not the least benefit from which will 
be the light it may throw upon the value of these attempts to 
convert a well-known process into private property. 

A short time since we attempted to divide into two great 
classes engineers who have interested themselves in this 
subject. Notwithstanding all that has been said since that 
classification was published, we see no reason to alter our 
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opinion that there is a class of engineers who regard regene- 
ration as of paramount importance, and another order who 
prefer to devote their attention more particularly to gas 
generation. It is somewhat remarkable that the ideas of 
inventors have been chiefly occupied with recuperation, to 
the comparative neglect of the generator. Is it to be under- 
stood from this that the generator is perfect; and that its 
dimensions and place in the various practical systems of 
gaseous firing leave no more to be said? Or does it mean 
that the regenerators in common use are all more or less 
unsatisfactory, so that every man who can devise a new form 
of brick, or a yet more eccentric course of air channel, hopes 
to supply a want? Here again the possible answer is 
prevented by the lack of precise information as to what can 


be, and is in fact accomplished by different systems. We > 


want to hear some authority over and above the clamouring 
of interested agents, who all have the best results at their 
fingers’ ends, although when the sources of their information 
are sought after they are sometimes as intangible as Sairey 
Gamp’s mythical Mrs. Harris. We would not be understood 
as advocating the appointment of a Research Committee 
merely as a check upon advertising proprietors of gas gene- 
rator systems. The work of the Committee would serve 
this purpose, and very much more—it would place upon 
record a great deal that it is not to the interest of traders 
to publish. 

It has been abundantly shown that the work of an Investi- 
gation Committee, as advocated by Mr. Newbigging and 
others, would be generally interesting to those members of 
The Gas Institute who have no other object than to learn the 
truth. It has also been shown by reference to a sound pre- 
cedent, as well as from general considerations, that the Insti- 
tute is the proper body to undertake the task. The object 
of the proposed inquiry has been repeatedly expressed. It is 
not merely to ascertain whether what is called “Mr. Valon’s 
“‘ Theory” is right or wrong, but to determine the practical 
value of regeneration and regenerators as applied in connec- 
tion with gas-retort furnaces. And, lastly, the procedure of the 
Investigation Committee has been indicated. The general 
control should be entrusted to a small, impartial body of 
practical gas engineers, who shall direct the scope and object 
of the inquiry from their own sense of the requirements of 
their constituents, but shall leave the details of the investiga- 
tion in the hands of a conspicuously able and independent 
man of science. It is in the highest degree advisable that 
whoever is chosen to report shall not be in the remotest 
sense committed to the support of any policy, party, or person 
connected with the practical development of the subject ; and 
it is for this reason that we have gone outside the ranks of 
the profession in naming a representative of modern physical 
science as typical of the authority required to deal with the 
question at issue. The conditions necessary for success being 
thus clearly stated, there is not the smallest valid reason why 
the authority of The Gas Institute should not be happily ex- 
tended to close a desultory controversy, and at the same time 
to gather information that may well be of immense value to 
the profession at large. 


ELECTRIC LIGHTING MEMORANDA. 


AttuouGH during the last two or three years electric lighting 
has made great progress in the direction for which it is pre- 
eminently suited—the lighting of steamships—very little has 
transpired as to the cost of this method of illumination when 
compared with the ordinary method. There are sufficient 
inducements for the use of the incandescent light on board 
ship to cast into the background the mere item of expense, 
even if it should be greatly in excess of the cost of oil. 
Everyone who has seen the work of the lamp-room of a large 
ship must have been struck with wonderment that more 
vessels are not set on fire through the necessary provision of 
means for lighting. A dirty cell, saturated with oil, and 
littered with oily rags, cotton wicks, and matches, is a real 
danger on board ship in rough weather and warm climates. 
Whatever may be the danger of electric lighting currents, it 
cannot be so great as that of the lamp-room. The expense 
of vegetable oil lamps is also very considerable, as railway 
companies know full well. Still, it would be satisfaction to 
learn how the account stands as between oil and electricity ; 
and this idea has struck the Lords of the Admiralty, for 
in the case of one of the last ironclads fitted with are 
and incandescent lamps—the Colossus, now at Portsmouth 
—it has been decided to carry out competitive trials of the 
two systems, for the special purpose of ascertaining the 
comparative cost. It is to be hoped that the result will be 





published, and that it will show not only the capital and 
working charges, but also the cost of breakages; which, in 
the case of incandescent lamps in a fighting ship, must be 
serious. 

The disinterested electricians who are not connected with 
systems of electrical supply at high potentials have been 
‘“‘ making capital ” out of the unfortunate fatality at the Health 
Exhibition. In this they have been well supported by 
The Times, which has published several letters too slightly 
distinguished from advertisements for the difference to be 
perceptible to anyone out of Printing House Square. The 
writers of these effusions have all the same tale to tell: * It 
‘‘ would be unfortunate if popular prejudice should be excited 
‘against all electric lighting systems; because there are 
‘“some which are absolutely harmless,’”’ &c. These people 
will rejoice because the last fatality in connection with light- 
ing is a gas explosion. Nothing is sacred to a company- 
monger. Your confirmed advertiser will extract a puff from 
any harrowing calamity which may afflict his neighbours, 
While upon the subject of the late fatality at the Exhibition, 
it may be noted that absolutely nothing is known concerning 
the proximate cause of death in these cases. A medical 
gentleman has recently succeeded in advertising himself in 
The Times by the simple expedient of writing to say that he 
does not know what kills people who are struck by powerful 
electric currents; but thinks it may be some awful thing 
called ‘‘ thrombosis.” It may be so—the language is bad 
enough for anything ; but there may still be a few coroners 
and jurors who will incline to the use of the phrase “ struck 
‘““ by lightning ” as a sufficiently good name for what, after 
all, nobody understands. 


MANCHESTER CORPORATION EXPENDITURE. 


A most unpleasant disturbance of the members of the Man- 
chester Corporation and the minds of the ratepayers has been 
started by the City Auditor (Mr. Joseph Scott), who has 
thought fit to publish in one of the local newspapers some 
damaging statements concerning the expenditure of the rate- 
payers’ money by their legal representatives. The character 
of these disclosures is so grotesque, though at the same time 
painful, that they were last week noticed by Punch, and 
therein made the text of a gibe at the morals of reformed 
Corporations generally. It must be confessed that the occa- 
sion was very tempting, for the list of examples of corporate 
extravagance cited by Mr. Scott ranges from the magnifi- 
cently lavish to the minutely mean. Whether his allegations 
are justified or not, one cannot help entertaining a feeling of 
thankfulness that the revelations are made in these times of 
free speech and respect for the person. It is impossible to 
repress a shudder at the thought of the fate that might have 
overtaken the rash Auditor in some one of the deep dungeons 
or gloomy passages of the Manchester Town Hall, if these 
events had happened a few centuries earlier. The first of 
Mr. Scott’s articles appeared in the Manchester City News of 
Saturday, the 13th ult., and the agony is long drawn out, 
for up to date only six of them have been published, and 
there are to be twelve in all. If those that are to come 
are to resemble the sample already in possession of the public, 
the feelings of the ratepayers and their representatives may 
be easier imagined than described. The only thing to be 
regretted about this exposure is the probability that unmerited 
disgrace will fall upon innocent men. That blame is deserved 
by someone may be considered proved by the statement that 
‘‘one Committee alone have smoked or taken away during 
‘the year 3500 cigars, costing 6d. each, and wine enough to 
‘fill a small reservoir.’’ The Manchester Corporation have 
a great deal of work to do that does not come within the 
province of every local authority. They have gas-works, 
water-works, sewage-works, huge markets, and many other 
business undertakings to look after. It was kindly forbidden 
in the old dispensation to ‘‘ muzzle the mouth of the ox that 
‘treadeth out the corn;” and nobody would object to the 
provision of reasonable refreshment for the hard-worked 
committeemen who supervise the making of huge profit 
balances for the benefit of their trusting constituents. It 
has, however, evidently occurred to Mr. Scott, and those 
who support him, that the line must be drawn somewhere. 
Manchester people take a pride in their magnificent Town 
Hall; but, if the question were put, it is probable that the 
majority of the ratepayers would strenuously object to the 
conversion of the edifice into a club and hotel for the select 
few of their representatives and higher officials, wherein these 
may restore their energies (at the public charge) after labours 
which are in many cases alleged to be decidedly profitable to 
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themselves in various indirect ways. Space does not permit 
us to publish extracts to show the nature of Mr. Scott’s 
amusing yet exasperating revelations. One illustration, how- 
ever, must be permitted. A poor workman in the Gas Depart- 
ment became totally blind. The gas officials—*“ all honour 
“and praise is due to them,” as Mr. Scott says—started a 
subscription for him. One of the members of the Committee 
was asked to lay the case before his colleagues officially ; and 
he replied that they had no power to deal with the ratepayers’ 
money in that fashion! Those of our readers who would 
like to learn more of the proceedings of this model reformed 
Corporation should obtain the reprint of the articles, which 
is thoughtfully being prepared in view of the forthcoming 
elections. 


THE CORPORATION OF DUBLIN AND THE ALLIANCE AND 

CONSUMERS’ GAS COMPANY. 
Marrters in Dublin, between the Gas Company and the Cor- 
poration, are in a deplorable state. Slander and ceaseless 
yexation seem to be the outcome of the conception enter- 
tained by the Corporation as to their duty with regard to the 
Company. It will be remembered that a small Committee 
of the Council made certain allegations of downright fraud 
against the Company ; and the latter immediately demanded 
an investigation of the charges. The Town Council there- 
upon referred the matter to a Committee of the Whole 
House, with instructions to appoint an eminent Engineer for 
holding the inquiry asked for. When the Committee met to 
go into the matter, the originators of the slanderous report 
and their supporters attended in great force, and, with true 
Hibernian freedom, determined to override the instructions 
of the Council, and to hold the inquiry themselves. A day 
was appointed for this purpose; and the implicated parties 
were directed to attend. The other members of the Council 
also appeared upon the scene ; and, discovering the illegality 
of the proceedings, succeeded, after long and angry discus- 
sion, in rescinding the resolution. Another proposal was 
made, calling upon the Board of Trade to name three eminent 
Engineers, from whom the Committee could select one to hold 
the desired inquiry. This proposition was opposed by the ori- 
ginators of the report, who ultimately carried a resolution to 
the effect that the Board of Trade should be asked “ to hold 
‘‘a public sworn inquiry into the figures and allegations 
“contained in the report.”” Of course the Board of Trade 
have no power to do anything of the kind—a fact which it is 
shrewdly suspected was known to the party which made the 
proposal, and which is credited with a desire to keep the 
inquiry in their own hands, or to throw every obstacle in the 
way of holding it. The Board of Trade have written to the 
Corporation, stating that they are not in a position to assume 
the duty requested of them ; and pointing out that the proper 
procedure in such cases is indicated by section 27 of the Gas- 
Works Clauses Act, 1871. Here the affair stands for the 
present ; but the Company are fully determined to see the 
matter through, and to justify themselves before the public. 
In this they are worthy of every support; and it may be 
hoped that the action of the majority of the Council will not 
be suffered to be stultified, or even checked for any consider- 
able time longer, by the discreditable mancuvres of the 
minority. 


THE GAS EXPLOSION IN SOUTH LONDON. 


A LAMENTABLE accident happened in Bermondsey on Thursday 
night, when an explosion of gas that had escaped from a 
broken street main wrecked a house and killed a child, 
besides inflicting grave injuries upon several persons. The 
facts, so far as they are at present known, are given in 
another column ; and they are sufficiently simple. It is the 
old story of a “smell of gas;’’ and of the unfortunate pro- 
pinquity of a naked light. The explosive mixture seems to 
have leaked through a disused drain into the house, and to 
have gathered'under the parlour floor. The gas, of course, came 
from a newly-fractured main; and there is sufficient expla- 
nation of the manner in which the main was broken by 
the subsidence of certain beams left in the ground after 
the main drainage works were completed in the street. 
As to the presence of a light in the ruined house, it would 
be matter for greater surprise if there had not been one, con- 
sidering that the house was occupied, and that the time was 
nine o’clock in the evening. Under the conditions, nothing 
but the discovery of the leak sufficiently early in the day to 
allow of an examination by daylight could have prevented an 
explosion sooner or later. For the present we shall therefore 
rest contented with an expression of sorrow for the occurrence, 





and of sympathy with the sufferers, who are unfortunately 
poor people, presumably of the dock-labourer class. Asso often 
happens in similar cases—if the expression can be applied to a 
class of disasters happily seldom recorded—the inhabitants of 
the wrecked houses were not consumers of gas. It is noticeable 
also that the fractured main was one of the smallest in com- 
mon use, being only 3 inclies in diameter. This goes to show 
how much care should be exercised in tampering with the 
subsoil of streets in which apparently insignificant pipes are 
laid. The whole of the circumstances have been so fully and 
fairly laid before the public by the Daily Press that there is 
little reason to fear anything like a popular “‘ scare”’ in con- 
sequence of the catastrophe ; and it is gratifying to learn that 
the injuries sustained by the surviving sufferers therefrom are 
not of such a nature as to be likely to terminate fatally. 





Water and Sanitary Affairs. 


Tue yearly analysis of the accounts of the Metropolitan 
Water Companies, prepared by Mr. Alfred Lass, continues to 
undergo improvement. The statement for the past year has 
just been published; and, in addition to some extra details in 
the statistical columns, gives reports of the case of Dobhs v. 
The Grand Junction Water-Works Company, as conducted in 
the Queen’s Bench Division, the Court of Appeal, and the 
House of Lords. Special facilities have been afforded to 
Mr. Lass to ensure the accuracy and completeness of these 
reports. The book is thus increased in size by more than 
one-half; and the map of districts and parliamentary limits 
is again given. The figures are full of interest for 
all who give attention to the subject of the Metropo- 
litan Water Supply; and the publication is well adapted 
to render service in the midst of the many controversies 
going forward on this question. The rates of supply under 
the Special Acts of the several Companies are given as 
before, so as to guide the consumer in knowing what he 
ought to pay—a point on which it will generally be found 
that the Water Companies have no reason to keep their cus- 
tomers in the dark. That the Companies are prospering is 
palpable enough ; and it is desirable that they should be in 
this condition, otherwise they would be less able to serve the 
public efficiently. The net profit on the stock and share 
capital of the Companies last year was equal to 9°35 per cent. 
The lowest rate of profit was in the case of the Chelsea Com- 
pany ; the amount being 7°24 percent. The West Middlesex 
Company gained the highest rate—viz., 11°50 per cent.; a 
result to be accounted for by the circumstance that they have 
no preference capital or loans of any kind. The New River 
and the Kent Companies range high; their proportion 
being respectively 11°29 and 10°61 per cent. The others 
are below 10 per cent. The total capital employed last 
year was £18,317,583, or at the rate of very nearly 5s. 
per 1000 gallons. In the year preceding, the ratio was rather 
more than 2d. higher. On the whole, we find that the net 
rates have risen by £49,221, and the net profit by £41,200. 
The net profit is that which remains after deducting the 
interest paid on loans, debentures, and preference stock, 
amounting last year to £151,481; the gross profit being 
£1,049,439. The average daily supply of water per house, for 
domestic purposes only, remains the same as in the previous 
year; but there is a slight advance in the domestic supply 
per head of the population. The East London, Lambeth, 
and Southwark Companies show a decrease in the domestic 
supply per head; and the other Companies exhibit an in- 
crease per head. 

Mr. Archibald Dobbs has issued a balance-sheet, showing 
the disposal of contributions presented by public bodies and 
private individuals towards the costs of his litigation with the 
Grand Junction Water-Works Company. The donations from 
private sources (or, more strictly speaking, from the general 
public) make a very small appearance in the list of receipts. 
The law costs amounted to £1497 ; and other expenses made 
up the total to £1560. The Grand Junction Company paid 
taxed costs to the extent of £767; and the Corporation of the 
City, together with the Vestries and District Boards, contri- 
buted £847. These sums, aided by general subscriptions, 
made the total receipts £1668; thus leaving a balance of 
£108 in hand. This sum is either to be returned pro rata, 
or handed over to the Water Consumers’ Defence League. 
The zeal of the public in this matter is indicated by 
the fact that, during the whole period of the agitation, 
the individual subscriptions have only reached the aggregate 
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of £53. The total number of private donors is but 48, 
out of the 654,000 householders in the Metropolis. The 
burning sense of wrong is thus equivalent to something like 
22s. per head, contributed by fewer than 1 in 10,000. But 
Mr. Dobbs considers that much has been accomplished at a 
comparatively small price ; and quotes from the report of the 
Gas and Water Committee of the Corporation to show that 
the decision of the Law Lords in his favour has deprived the 
Water Companies of nearly a quarter of a million per annum. 
On this Mr. Dobbs argues that the price to be paid to the 
Water Companies, should their works be bought up, will be 
proportionately affected. So far as we can see, the Com- 
panies continue to prosper in accordance with the calculations 
of the late Mr. EK. J. Smith, so that the estimated value 
increases year by year in the anticipated ratio. Whether that 
ratio might have been exceeded, had Mr. Dobbs not interfered, is 
another question. This we perceive—that the net profits of the 
London Water Companies were greater in 1883 than in 1881 by 
nearly £96,000. We must assume that the Companies were 
not charging up to the hilt in 1881, or the Dobbs decision 
would have pulled their incomes down, so as to have made 
this increased profit quite impossible. The net receipts for 
water-rates during the above period advanced from £1,508,541 
to £1,611,033. Reduced value, therefore, does not appear. 
Ifforts are made to harass the Companies and diminish their 
revenue ; but their statutory rights cannot be finally sub- 
verted, though unmerited censure is often cast upon them. 
The ‘‘ cutting-off ”’ question occasionally presents itself in the 
Police Courts, and an idea is encouraged that anything of 
this sort is extremely arbitrary. But the consumer has the 
remedy in his own hands. As Sir Henry Knight has shown 
in one of his numerous letters to The Times, the supposed 
grievances mostly arise from a determination on the part of 
the tenant to fix his own annual value, or from his insisting 
on the parochial assessment as giving the correct amount. 
Mr. Josiah Hunt considers ‘‘we are within measurable 
* distance of the time when the Metropolitan Gas and Water 
** Companies-will be taken over by a Central Authority, how- 
‘‘ever such body may be formed.” It appears that the 
Metropolitan Board are once more offering their services in 
this direction, having resolved to go to Parliament again with 
their Bill for removing the disability under which they are 
placed in relation to the water supply. In the past session 
their Bill reached a second reading in the House of Commons, 
and there stopped. It is highly improbable that any such 
measure will be passed by the present Parliament. The 
authority at Spring Gardens will have enough to do to take 
care of its own existence, and to fulfil its present duties, 
without interfering with the Water Companies, whose efforts 
to improve the manner of the water supply have, on most 
occasions, been hindered rather than helped in any way by 
the Metropolitan Board. 

In France, where everything is supposed to be managed 
better than in England, the water supply appears to be an 
exception, if we contrast the circumstances of the two capitals. 
Some very ‘‘ startling revelations” were recently made at the 
Academy of Medicine, by Dr. Daremberg, as to the quality of 
the water drawn from the Seine, and supplied to certain parts 
of Paris. One of the spots at which water is pumped up is 
situated ‘ just below the point where the main sewer falls into 
‘‘the river.”’ A little lower down, where water is obtained for 
the supply of another district in the French capital, a sewer 
of smaller dimensions than the other joins the stream, and 
converts the latter ‘‘into a cesspool.” At a third spot 
‘‘matters are even worse.’’ Altogether, the state of things 
is such that we are told the horrors of the water supply 
are ‘quite sufficient to account for cholera, typhus, or 
‘‘any other epidemic, without the intervention of new 
‘theories about microbes, bacilli, and cholera germs.” At 
Washington, in the United States, there is also a feeling of 
alarm as to the water the inhabitants have to drink. An 
aqueduct, costing many million dollars, conveys a supply from 
the great falls of the Potomac to the reservoirs of the city. 
Unfortunately, ‘‘ hog cholera” has lately prevailed up the 
valley of the Potomac; and the farmers have found it con- 
venient to fling the carcases of the deceased swine into the 
river. The Health Officer of Washington states that in one 
stretch of water, close to where the city supply is taken, at 
least a thousand dead cholera hogs are floating about. If 
Paris and Washington can be tolerably healthy under such 
conditions as these, we need not wonder at the fact that 
London is the healthiest of all the large cities of the world. 
With a rapidly increasing population, its healthfulness is not 
only maintained but advanced. 





GEssuns, Commentaries, and Rebielos, 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
THERE is no change in the condition of the Gas Market; great 
quietness continuing to prevail. All stocks remain very firm; and 
there is not much offering except in some stocks recently quoted 
ex div., where a few holders, having put their dividends in their 
pockets, are unable to resist the temptation of the nice prices to be 
obtained. Final quotations show little variation from the opening 
of the past week. Gaslight and Coke ‘B” and ““H” gained 2 
each ; and Commercial, which is now marked ex div., is written at 
a figure tantamount to a rise of 1} on its old stock. The debenture 
stocks of our home Companies are now so sought after, and the 
demand so exceeds the supply, that seekers of this class of invest- 
ment might do worse than turn their attention to good colonial 
securities, such as the 5 per cent. debentures of the Metropolitan 
Gas Company of Melbourne, which have just been offered to the 
public. This Company, which has the entire supply of Melbourne, 
has a paid-up capital of £557,000 out of a million authorized. Its 
gross revenue for last year was £303,000—an increase of more 
than 12 per cent. upon that of 1882, which latter year showed an 
increase of more than 10 per cent. upon the revenue of 1881. It 
has a reserve fund of £92,000, and it possesses freeholds of the 
assessed value of half-a-million. Its last dividend was at the rate 
of 13 per cent.—a high rate for this country, but not at all out of 
the way for Australia, the other chief Gas Companies of which (to 
wit, the South Australian Gas Company, the Ballarat Gas Com- 
pany, and the Geelong Gas Company) all divide 12 per cent. In 
the local colonial market, the ordinary shares of the Metropolitan 
Gas Company of Melbourne are quoted at 85 per cent. premium. 
The Company’s debentures are to be quoted upon the London Stock 
Exchange. 

In the Water Market, with the exception that West Middlesex 
was unable to hold the advantage it gained in the previous week, 
stocks have remained very steady; and Lambeth debentures 
improved 1. Things are quiet, and seem likely to continue so. 

The markets closed at the end of the week as follows :— 
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WATER ACTS FOR 1884. 
Tue following Acts relating to water supply were passed during the 
last session of Parliament :— 

The Abercarn and Newbridge Gas and Water Act incorporates 
a limited Company, formed in 1876 for the purpose of supplying 
water and gas in the districts named, in Monmouthshire. The 
original capital of the Company consists of £53880, with an addi- 
tional sum of £5000 for new water capital, with power to borrow 
one-fourth of the nominal amount paid up. Water-rates for 
domestic supply are not to exceed 6 per cent. on the gross estimated 
rental, with 5s. extra for water-closets, and 10s. for private baths. 
Water may also be supplied for trading purposes by meter. 

The Llandrindod Wells Act incorporates a new Company for 
supplying water to the district named, in Radnorshire, with a 
capital of £5000, and power to borrow £1500. The rate of dividend 
is limited to 6 per cent. The existing water-works are to be 
acquired and maintained, comprising an impounding reservoir at 
Llandrindod Lake and two service-tanks. Power is given to 
appropriate the water of certain springs. The period allowed for 
the compulsory purchase of lands is only two years; and the works 
are to be completed in three years. The Rhayader and (failing 
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them) the Builth Rural Sanitary Authority may purchase the 
undertaking at any time prior to 1885, upon giving three months’ 
notice of their intention to the present owner of the springs. In 
such an event, if the Rhayader Authority are the purchasers, the 

rice to be paid is the then value of the works and springs, 
without allowance for prospective value; but including the costs of 
the Act. If the Builth Authorities are the purchasers, the sum to 
be paid is to be determined by arbitration under certain conditions. 
Water-rates for domestic supply are to be 6 per cent. on the net 
rateable value of premises, with 7 per cent. for hotels, and the 
usual extras, payable quarterly in advance. Power is taken to deal 
in fittings, and to make regulations for the use of water. 

The Llanfairfechan Water-Works Act incorporates a Company 
formed in 1872 with a fully-paid capital of £2000, in addition to 
which there has been expended upwards of £1000 on capital account 
out of revenue. The original capital of the Company is fixed at 
£3000, with power to raise £4000 of additional capital. Authority 
is given to borrow one-fourth of the nominal value of the share 
capital. The new works described in the Act comprise an impound- 
ing reservoir across the River Glan-y-Sais, together with the neces- 
sary filter-beds, and pipe-lines. Certain compensation works are to 
be constructed for the protection of millowners on the Llanfairfechan 
River. The land is to be acquired within three years, and the 
works completed within seven years. Rates for domestic supply 
are not to exceed 8 per cent. on the annual value. 

The Plympton and District Water-Works Act incorporates a 
limited Company, with a capital of £30,000, and power to borrow 
£7500. The works described in the Act consist of two reservoirs 
in the parish of Plympton St. Mary, and the necessary pipe-lines. 
The land is to be acquired within three years, and the works 
completed within five years. Rates for domestic supply are not to 
exceed 6 per cent. upon annual value. Rates are named for the 
supply of water by meter for trade purposes. 

The Rickmansworth Water-Works Act incorporates a Company 
for the supply of water in the parish of Rickmansworth, Herts ; 
but it is provided that, if the parish is not adequately supplied 
within five years after the period named in the Act for the comple- 
tion of the works of the Company, the restriction of section 52 of 
the Public Health Act, 1875, shall cease to be binding on the 
Local Authority. The capital of the Company is £24,000, with 
power to borrow £6000. The water supply is to be pumped from a 
well, and distributed from a reservoir. The land is to be acquired 
within three years, and the works executed within five years. 
Rates for domestic supply are not to exceed 5 per cent. on rentals 
above £20, with 7} per cent. for inns. Provision is made for the 
protection of the Grand Junction Canal Company. 

The Tendring Hundred Water-Works Act incorporates a Com- 
pany for the supply of water to the district of Harwich, Dovercourt, 
and Walton, in Essex. It is recited in the preamble that in 1854 
a certain Mr. Peter Bruff engaged with the Corporation of Harwich 
to provide a supply of water to the town. Notwithstanding that 
the contractor incurred considerable expense, he was unable to 
find within the borough a sufficient supply; and consequently he 
desired to go to different sources, and, in company with others, to 
organize a combined scheme for supplying the several places named. 
This, therefore, is the purpose of the present Act; but it is provided 
that if the attempts of the Company to obtain a sufficient supply of 
wholesome water are not successful within a further period of three 
years, their powers shall cease. The capital of the Company is 
£30,000 of “A,” and £20,000 of ‘‘B” capital; with power to 
borrow £12,500. The dividends upon the two classes of shares are 
to be allotted as follows :—First there is to be a payment of 4} per 
cent. per annum on the paid-up ‘‘A”’ capital; then the same rate is 
to be paid upon the “BB” shares; and the balance is to be equally 
divided between the two classes in proportion to the amount paid 
up. The water-works authorized by the Act comprise two wells 
and pumping stations in the parish of Bradfield, and the necessary 
mains and storeage reservoirs. If required by the owners, the 
Company are to purchase the undertakings of the Walton-on-the- 
Naze Gas and Water Company and of Mr. Bruff (at Harwich and 
Dovercourt), upon terms to be settled by arbitration. The Walton- 
on-the-Naze Gas and Water Company obtained a Provisional 
Order in 1878; and the present Company are to carry on the gas 
undertaking in compliance with the terms of this Order. After the 
expiration of five years the Local Government Board may direct 
the supply of the whole or any part of the Company’s limits to be 
laid on under constant pressure. The rates to be charged for 
domestic supply are set out in full for increments of £5 in annual 
value; and are not to exceed 6 per cent. on £100 and upwards, with 
extras. Prices are also stated for a supply by meter in different 
quantities ; but the price to the Harwich Corporation is not to 
exceed 1s. per 1000 gallons. Ships in harbour are to be supplied 
at the rate of 1s. 6d. per 1000 gallons. The powers of the Company 
for supplying Harwich are to cease on May 16, 1929, when the 
works within the borough are to be offered to the Corporation upon 
terms already settled. 

The West Cheshire Water Act incorporates a Company, with a 
capital of £80,000 and power to borrow £20,000, for the purpose of 
supplying water to a large district round Birkenhead. The works 
authorized by the Act comprise a well and pumping station, and 
the necessary subsidiary works in the township of Prenton. Rates 
for domestic supply range from 74 to 6 per cent. on the annual 
value, with extras. There are many saving clauses for the protection 
of the borough of Birkenhead and various interests in the locality. 

‘The West Gloucestershire Water Act incorporates a Company, 
With a share capital of £60,000 and power to borrow £15,000, for 





the supply of water to an extensive district. The supply is to be 
taken from a pit lately worked by the Frampton Hematite Mining 
Company. Rates for domestic supply range from 7} to 6 per cent. 
on the annual value, with extras. There are elaborate provisions 
for the protection of the Highway Board for the district of Lawford’s 
Gate. 

The following Acts extend the powers of water undertakings :— 

The Southwark and Vauxhall Water Act extends the Company's 
limits of supply. Constant service is to be afforded to certain parts 
of Wimbledon, and the price of water for sanitary purposes in that 
locality is fixed at 84d. per 1000 gallons. Acts and expenditure of 
the Company in carrying their mains into the extended districts are 
declared valid. The Company are authorized to supply water in 
bulk to the Richmond Vestry ; but the maximum daily quantity so 
supplied shall not be more than 1 million gallons, unless so agreed 
upon. The price charged for this supply is not to exceed 1s. per 
1000 gallons. An agreement may be made between the Company 
and the Lambeth Company in respect of the supply of streets in 
which both Companies are interested. In the event of the pur- 
chase of the Company’s undertaking within the next seven years, 
they are precluded from claiming anything in respect of any 
advantage conferred upon them by this Act. 

The Swanage Water Act enables the proprietor of the Swanage 
Water-Works to increase his investment by £6000, with power to 
borrow £1500 in respect thereof. The works are to be increased 
by the construction of an additional impounding reservoir and 
pumping station, with the necessary subsidiary appliances, to be 
completed within ten years. 


The following Acts specially deal with the water-works under- 
takings of Local Authorities :— 

The Croydon Corporation Act empowers the Corporation to 
borrow £46,000 for the purpose of extending their water-works 
by the addition of a well at Addington and a covered service 
reservoir. The draught upon the well is limited to 90 million 
gallons in two months ; and the works are to be completed within 
five years. Certain districts beyond two miles from the Town Hall 
are excepted from domestic supply. Rates are specified for small 
property. Clauses are inserted for the protection of the Kent and 
Sutton Water Companies and the Ecclesiastical Commissioners. 

The Llanfrechfa Upper Local Board Water Act authorizes the 
Local Board to make water-works, for the supply of a portion of 
their district, comprising an impounding reservoir across a feeder 
of the River Afon Llwyd.* Borrowing powers to the amount of 
£11,500 are for this purpose included in the Act. Provision is 
made for the sale of outlying portions of the undertaking to other 
Local Authorities. Rates for domestic supply are to range from 
74 to 5 per cent. on the annual value, with extras. 

The Northampton Corporation Water-Works Act authorizes the 
transfer of the undertaking to the Corporation, for the payment of 
£25 debentures for the shares of the Company. The Corporation 
are authorized to borrow for this purpose the sum of £150,000. 
An additional reservoir and other works are to be constructed, and 
certain streams may be impounded; the works to be completed 
within seven years. The rate for domestic supply is to be 74 per 
cent. on the net rateable value. 

The South Stockton Local Board (Water) Act enables the Local 
Board to acquire an interest amounting to one-twelfth share of 
the joint water undertaking of the Corporations of Stockton and 
Middlesbrough, for which they are to pay £78,523 Os. 4d., in two 
unequal instalments. The management of the water undertaking 
is to be in the hands of a Joint Board of twelve members, of whom 
six are to be chosen by the Corporation of Middlesbrough, five ly 
the Corporation of Stockton, and one by the Local Board. Due 
provision is made for the division of the revenue of the under- 
taking; and the Local Board are authorized to borrow, for the 
purposes of the Act, £160,000. 

The Windsor Corporation Water Act is to carry into effect the 
purchase of the Windsor and Eton Water-Works by the Corpora- 
tion of New Windsor. The undertaking is to be transferred for a 
sum to be ascertained by arbitration; and the Corporation are 
authorized to borrow the necessary amount for this purpose, 
including the expenses of the Act. Certain mill property is to be 
compulsorily acquired by the Corporation for the purposes of the 
undertaking. 





Tuer death is announced as having taken place at his residence at Brock- 
ley, on Friday last, of Mr. G. W. Wigner, F.1.C., F.C.S., who was well 
known to readers of the JouRNAL as a water analyst. 

WE understand that Mr. H. Hawkins, Manager of the Hindley Local 
Board Gas-Works, and brother of Mr. J. G. Hawkins, Gas Engineer to the 
Wigan Corporation, has been appointed Manager of the Heywood Corpora- 
tion Gas-Works. 

Tue Burnham Local Board have made the Bridgewater Corporation an 
offer, which has been accepted, for the supply of water to the town. 
Mains will have to be laid for a distance of 9 miles, at an estimated cost 
of about £6000; and the Burnham ratepayers will pay for the water at 
the rate of 6d. per 1000 gallons. The Burnham Local Board will be en- 
abled to supply the town of Highbridge on the route. 

Tue Blackpool Town Council have been considering the expediency of 
continuing the electric lighting of the sea-front on Saturday, Sunday, and 
Monday nights throughout the winter, instead of terminating the lighting 
season at the end of the present month. It was thought by some of the 
councillors that the railway companies might be induced to continue their 
week-end trips if the electric light were kept going; but, on the other 
hand, it was pointed out that the cost for the three nights per week would 
be not at all proportionate to the outlay incurred for the display every 
evening. Eventually the Lighting Committee’s recommendation to stop 
the lighting on the 31st ult. till next year (except for a fortnight at Christ- 
mas) was agreed to by 8 votes to 6. 
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TriaLts OF SareTty Lamps IN DravuaGats. 


It is well known that safety lamps which afford perfect protection 
from explosion, when exposed to mixtures of air and combustible 
gases in astate of quiescence, are no longer reliable if the explosive 
mixture is in rapid motion. It is this fact that prevents the exten- 
sive use of safety lamps of the ordinary kind in searching for leaks 
in gas-mains, &c., in badly-ventilated places, wherein the gaseous 
current escapes with considerable velocity from the leaky pipe. 
Experiments with many varieties of safety lamps have been con- 
ducted by a Committee of the Midland Institute, with special 
reference to this question of liability to exposure of the lamps to 
rapidly-moving currents. These experiments proved that, with 
explosive mixtures travelling at velocities of from 6 feet to 14 feet 
per second, the ordinary Mueseler, Clanny, Davy, Stephenson, 
Thomson, and Bainbridge lamps are all unsafe. The next series 
of experiments showed that improved lamps of the Smethurst type, 
and of the improved protector Mueseler, Routledge, Purdy, and 
Johnson types, were all safe up to velocities of 31 feet per second, 
when the Purdy lamp fired the gas externally. An uphill and 
oblique current, with a velocity of 19 feet per second, fired the 
Mueseler lamps. Under other conditions the lamps stood the test 
up to draughts of 35 feet per second (which, it may be observed, is 
nearly 25 miles per hour), or equivalent to a pressure of about 3 lbs. 
per square foot, which is described in wind tables as a “ brisk gale.” 
A blast of this strength is not often encountered with explosive 
mixtures, except in the case of a sudden outburst of gas ina colliery 
working. It is intended, therefore, to continue the experiments, in 
order to determine whether the lamps which have withstood even 
this high velocity can be exploded under any circumstances. As 
to lighting qualities, the Mueseler and Marsaut lamps appear to be 
the most satisfactory ; the light afforded by the others being too 
feeble. On the whole, the verdict of the Committee so far decidedly 
favours the Mueseler lamps. 


A Revotvine-Heartn GAs GENERATOR. 


A somewhat remarkable form of gas generator furnace, intended, 
in the first place, for the large productions of gas required in iron 
and steel works, has been designed by M. Pierrugues, and is illus- 
trated in a recent issue of the Revue Industrielle. The generator 
is circular in plan; the bottom courses of the sides being set in a 
cast-iron curb, supported on short piers or columns above the floor- 
line. The bottom or hearth of the generator is built quite separate 
from the sides. It is a mushroom-shaped structure of grids 
slightly inclined from the centre, which is pivoted upon a pillar, on 
which it turns freely. The circumference of the hearth is fitted 
underneath with a rack, similar to that of a mortar mill; and con- 
sequently the whole hearth can be revolved by a hand pinion 
working in this rack. The idea will be sufficiently evident from 
the following description :—The generator is charged in the usual 
way, through hoppers at the top; the gas outlet being likewise at 
the top. At any convenient part of the structure, a fixed bar from 
the side projects a regulated distance over the outer edge of the 
circular grill; and underneath this point is the truck for removing 
the ashes and clinker. The clinkering is done by revolving the 
hearth, by hand or power; so that the fixed bar sweeps off the 
material into the truck beneath. It is contended that this arrange- 
ment facilitates the regular working of the generator, and thereby 
enables the poorest and dustiest kinds of fuel to be properly gasified. 
It is evident that with a generator of any considerable size this 
convenience must be purchased by a large expenditure of power in 
rotating the grill with its load of fuel in active combustion. 


An Evertasting EvectricaL Gas LIGHTER. 


Another form of portable electrical gas lighter has been intro- 
duced, in which the spark is produced, not by an induction coil 
actuated by a battery, but by the conversion of the mechanical 
force exerted by the hand upon a button. For this reason the 
arrangement is called by its inventor (Herr Ullman) an “ ever- 
lasting” gas lighter. The exterior appearance of the apparatus, as 
published in La Nature, exactly resembles that of the battery 
lighters already introduced; the working parts being enclosed 
within a vulcanite handle, and the spark emanating from metallic 
points at the end of a suitable rod. The handle contains an inner 
concentric tube which is caused, by proper gearing, to rotate rapidly 
when the button is firmly pressed ; and by this rotation a small 
statical electrical machine is constituted, which in due course 
charges a tiny fixed induction coil, whereby the spark is caused 
to appear at the interrupted portion of the circuit. The appa- 
ratus, therefore, works upon the principle of Sir W. Thomson’s 
‘‘replenisher.” The perfect operation of the arrangement is much 
facilitated by the fact that the electrical portion of it is hermeti- 
cally enclosed in a suitable case ; the enclosure being also kept dry 
by the insertion of a small quantity of absorbent material. The 
mounting of the apparatus is said to be strong, and not likely to 
get easily out of order. 


An IncanpEescent Lamp MopERator. 


The Electrical Review publishes an illustration and description 
of one of the latest advances in incandescent electric lighting for 
domestic purposes, called (after the designer) the ‘ Roussy ” elec- 
tric light moderator. The object of this notable device is to enable 
an ordinary incandescent lamp to be “turned down,” like a gas- 
burner. Hitherto the necessary appliances for this purpose, being 





cumbrous, could only be combined with a pillar or standard lamp; 
but, as shown attached to an Edison bulb, the “‘ Roussy ” arrange- 
ment necessitates only a slight enlargement of the usual brass 
lamp-socket. Inside the lamp-holder is a small hollow cylinder, 
made of glass or some other insulating material, and filled with 
carbon powder. This powder is put in contact with one of the 
poles of the lamp, in order that the current shall pass through it 
on its way to the luminous filament. A thumbscrew enables the 
powder to be more or less tightly compressed in its receptacle. If 
it is closely packed, the powder becomes a good eonductor ; allow- 
ing nearly the whole force of the current to reach the lamp. When, 
however, the regulating thumbscrew is relaxed, the powder becomes 
separated, and absorbs the current; thus diminishing the supply to 
the lamp, which consequently glows with less brilliancy. The 
‘‘ moderator” is said to act with perfect regularity, and to have 
given great satisfaction—to its inventor. The question remains: 
What becomes of the current that is prevented from reaching the 
lamp? It is converted into heat in the loosened carbon powder, in 
which it is, in a sense, lost. - It is therefore possible to say that, so 
far, there has been no economical progress in arrangements for 
regulating the illuminating power of incandescent lamps; and that, 
as with all forms of resistances used for the same purpose, M. 
Roussy succeeds in lowering the power of his lamps by the clumsy 
expedient of wasting the supply. 





Communicated Articles. 


THE HEATING OF DRY AIR. 
By Harotp B. Drxon, M.A. 
Millard Lecturer in Chemistry at Balliol College, Oxford. 

If air and other gases had been less quick than they are to 
assume the temperature of the vessel containing them, the question 
whether air can be heated at all by the hot walls of such vessel 
would in all probability never have arisen. The very rapidity with 
which air is heated, and the equal rapidity with which it loses 
heat, have misled observers into supposing that air can be passed 
through a hot vessel without being raised in temperature. This 
rapidity is indeed remarkable. My attention was first drawn to 
the fact some years ago, by an experiment of Mr. Vernon Har- 
court’s. This experiment I have just repeated, and will describe 
by the aid of the accompanying figure. 

Into the top of a copper vessel C of 500 cubic centimétres capacity 
(fig. 1), which is surrounded by a fire-clay cylinder, and heated by 
a double ring of gas-jets, a current of dried air is brought by the 
metallic pipe a. The air passes out of the vessel at b, through a 
wash-bottle, and thence through a meter. The dried air can be 
either driven through the apparatus from a gasholder, or sucked 
through the apparatus by a pump. By turning the stopcock d, the cur- 
rent of air can be instantaneously stopped. The copper vessel having 
been heated for an hour, acurrent of dry air is driven or pulled through 
it at the rate of from 3 to 4feetan hour. On suddenly closing the 
stopcock d, one or two bubbles only will be seen to emerge at c 
after the stopcock is closed, when air is being pulled through. 
When air is being driven through, no bubble will appear at c ; but, 
on the contrary, the water will rise in the tube. One would have 
expected that the cold air driven into the copper flask would have 
taken some seconds to reach the temperature of the vessel; and 
that, owing to the expansion of the air, bubbles would have passed 
at c for some time after the supply of air had been stopped at d. 
But the heating of the air is so rapid that only avery slight expan- 
sion occurs in the flask after the supply is cut off; and this expansion 
is more than balanced by the contraction of the air in the pipe 
leading to b, which is heated by the current of hot air from the 
flask, and cools down after the flowis stopped. The heat abstracted 
by the current of air from the flask is continually made good by 
radiation from the fire-clay cylinder. When air is being pulled 
through the apparatus, the pump continues to act after d is closed, 
and causes the two bubbles observed at c. 

It may be said by Mr. Valon that this experiment confirms his 
view that dry air cannot be heated by being passed through a hot 
vessel. Certainly it shows that dry air is either heated very rapidly 
or not at all. By the light of this knowledge, let us now examine 
Mr. Valon’s experiment described in the Journat for Aug. 5 last. 
Through a U-shaped iron pipe, with the open ends passing through 
the lid of a gas-retort, Mr. Valon blew a current of air. To the 
discharge end of the iron pipe a metal cock was attached; and beyond 
this a piece of non-conducting material was fastened, into which 
was slid the end of an Argand chimney. Mr. Valon does not 
give any dimensions; but, from the comparative size of the Argand 
chimney, I gather that the iron pipe extends at least a foot from 
the lid of the retort, and that the piece of non-conducting material 
must be also a foot long. Mr. Valon found that, with a slow 
current of air, it was “ difficult to affect a thermometer beyond a few 
degrees ;”’ the bulb of the thermometer being inserted ‘ into the 
glass tube on the outlet.” With a quicker current of air, however, 
the thermometer rises ; and the temperature at the outlet continually 
increases with the rapidity of the current. This result Mr. Valon 
considers to be ‘“ conclusive that air cannot be heated unless it is 
compressed.” On repeating the experiment with dry air, the ther- 
mometer was not sensibly affected, even when the air was forced 
through the pipe under a pressure of several inches. This shows, 
according to Mr. Valon, that ‘‘ moisture is the acting agent.” 

With the apparatus shown in fig. 2 Mr. Valon’s experiment can 
be repeated, and his conclusion tested. AB is an iron pipe, 1 inch 
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in diameter, heated to bright redness in its central portion by a gas- 
furnace. Atone end of the pipe four small holes are bored, 3 inches 
apart; and through these holes the bulbs of four thermometers are 
passed. The small interval between the stems of the thermometers 
and the edges of the holes is cemented up with red lead. The end 
of the pipe B is connected by a piece of caoutchouc tubing C to a 
glass tube D, fitted with a thermometer, and connected at its 
farther end with a gas-meter. By means of a pump attached to 
the meter, air can be drawn through the two drying vessels E E, 
thence through the heated iron tube, through the tubes C and D, 
and through the meter; or air can be driven from a gasholder 
attached to E through the whole apparatus. 
On bringing the centre of the pipe to a bright red heat in the gas- 
furnace, the four thermometers inserted in the pipe rise in tem- 
perature. After about half an hour, they remain stationary. The 
first thermometer (which is 3 inches from the fire-brick of the gas- 
“furnace) marks the internal temperature of the iron pipe at that 
point; the second thermometer marks the internal temperature of 
the pipe 3 inches farther away; and soon. When the temperature 
becomes constant, each portion of the pipe outside the furnace is 
receiving, by radiation and conduction from the red-hot portion, 
just as much heat as it is losing by radiation and convection on the 
external surface. In the following table the readings of the five 
thermometers are given. The readings in the second row were 
taken half an hour after the readings in the first; the readings in 
the third row were taken after 0°1 cubic foot of air had been drawn 
through the pipe at the rate of 6 feet an hour :— 





Readings of Thermometers, in Degrees Centigrade. 




















| 
Time. | Ist. | ond. 8rd. | 4th. | 5th. Remarks. 
| j | | 
| 
| | | 
2.20 188 91:0 | 58 | 42°0 19 | No air passing. 
2.50 | 188 | 90°5 538 | 41:5 | 19 | e - | 
2.51 | 288 | 151°0 74 | 58-0 | 24 Air passing. 





The only change made in the conditions of the experiment 
between the last two sets of readings was the passage of a current | 
of dry air through the red-hot tube and past the thermometers. 
The rapid rise in temperature of the first two thermometers showed 
that they were receiving heat from the air. It is certain, then, that 
the dry air was heated in its passage through the tube. 

The experiment was repeated with air driven, instead of pulled, 
through the apparatus. The following table gives the thermometer | 
readings :— 

Readings of Thermometers, in Degrees Centigrade. 








8.49 | 287 | 150 | 73 oe 23°5 | 











Time, 1st. 2nd. | 8rd. 4th. | 5th Remarks. | 
| 
| ! 
8.18 | 189 932 |; 64 | 42°5 18°5 No air passing. | 
3.48 | 189 92 | 54 | 42°0 | 18°5 ee . 
3 Air passing. | 


The dry air, when driven through the hot tube at the rate of 
6 feet an hour, was as efficient a carrier of heat from the hotter | 
to the cooler portions of the pipe as when sucked through by a | 
pump. But if no thermometers had been placed in the iron pipe, | 
and if observations had alone been made of the fifth thermometer | 
in the glass tube, the slight rise of temperature noticed at that point 
would not have given any indication of the great quantity of heat 
taken up by the dry air in contact with the red-hot iron, and as 
quickly given up again in contact with the cooleriron. Now this fifth 
thermometer is precisely in the position occupied by the thermo- 
meter in Mr, Valon’s experiment. That Mr. Valon’s thermometer 





| first and second thermometers was found to be 18°2°. 





Fall ia degrees 





ry) 
Inches from end of furnace 
Fie. 3. 





was not “sensibly affected by a slowcurrent of air through the hot 
tube is therefore not surprising; especially as, in his experiment, 
the air had to pass a metal stopcock before it reached the tube of 
“* non-conducting material.” 

This experiment does not give us any exact information as to the 
temperature assumed by the air in its rapid passage through the 
red-hot tube. But bya modification of the method of working, we 
can arrive at an approximation to this temperature, or at least to 
an inferior limit to it. A current of dry air was drawn through 
the apparatus at the uniform rate of 3 cubic feet an hour. By 
correcting for temperature and pressure, and the tension of aqueous 
vapour in the meter, the mass of dry air drawn through the tube 
per minute was calculated. When the thermometers no longer 
varied, readings were made :— 


Readings of Thermometers, in Degrees Centigrade. 





Time. 1st. 2nd. 8rd, | 4th, 6th. Remarks. 
| 
P - ,~ (| Air passing at 3 ft 
6 of i 6 ; . 
4.44 | 237 | 18 | 665 | 68 | BT 4) DoF hour. 
4.54 | 937 | 118 | 67-0 | 53 27 » wo 





Next the rate of cooling of the iron pipe was determined. The 
pipe was heated until the first thermometer marked 260° C.,-and 
was maintained at this temperature for five minutes by a current 
of air. The pump was then stopped, and the time which elapsed 
while the thermometer fell from 247° to 227° was observed. The 


~ | mean of half-a-dozen such observations gave the rate of cooling 


of that portion of the tube at the temperature of 237°. Similar 
observations were made of the time which elapsed while the second 
thermometer fell from 128° to 108°; the rest of the pipe being 
proportionately heated. The mean of these observations gave the 
rate of cooling of this portion of the tube at 118°. In the same 
way the rates of cooling of the two portions of the pipe at the third 
and fourth thermometers were taken. In this manner it was found 
that the iron at the first thermometer, 3 inches from the furnace, 
was falling in temperature at the rate of 32°4° every minute; this 


| fall of temperature being due to radiation and convection of the air 
| outside. 
| the iron was falling 8°8° per minute ; 9 inches from the furnace the 


At the second thermometer, 6 inches from the furnace, 


iron was falling 1°6° per minute; and 12 inches from the furnace 
the iron was falling 0°9° per minute. In the above diagram (fig. 3) 


| these numbers are represented graphically ; the ordinates being the 


falls in temperature, the abscisse the distances of the thermometers 


from the furnace. ; 
From this diagram the loss of heat for every inch of iron from 


"| the first thermometer to the fourth can be readily deduced. Thus 


the average fall of temperature of the 3 inches of iron between the 
Taking the 
specific heat of iron as 0°1138, and the mass of 3 inches of the iron 
pipe as 128 grams, the quantity of heat lost every minute by the 
iron between the first and second thermometers was 265°1 units ; 
one unit being the quantity of heat required to raise one gram of 
water 1°C. Ina similar way the quantity of heat lost per minute 
by the other portions of iron can be calculated. 
Units of Heat. 
Lost by iron between Ist and 2nd thermometer . . 265° 
Qnd ,, 3rd . 5 os 
8rd ,, 4th “a oe ss Te 
Totallossofheatperminute ... .. . 8540 
This total loss of 354 units of heats per minute by convection 
and radiation is made good by the current of hot air from the red- 
hot pipe. What must the average temperature of the air be to 
supply this heat? The mass of dry air drawn through per minute 
is 1°62 grams; the specific heat of air is 0°25. This mass of air 


” ” 
” ” 
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supplies 354 heat-units; therefore the fall of temperature of the air 
is given by the equation— 

aoa ___ B54 ——— ‘ 

T = 095 x rea — 8. 

In passing along the iron pipe from the first to the fourth thermo- 
meter the temperature of the air is lowered 874°. But the average 
temperature of the air on leaving the fourth thermometer must 
exceed the temperature marked by that thermometer—viz., 53° ; 
therefore, the average temperature of the air cannot be less than 
874° + 53° = 927° C. when it leaves the furnace. But I have not 
taken into account the heat given up by the air to the 3 inches of 
iron pipe between the furnace and the first thermometer. This 
portion of the iron is raised in temperature by the air, and helps to 
raise the temperature of the first thermometer by conduction and 
radiation during the passage of the air; part of the heat, therefore, 
gained by the thermometers comes, not directly from the hot air, 
but from the first 3 inches of iron heated by it. But this does not 
imply that the air is cooler than 927° C. when it leaves the furnace. 
On the contrary, whatever heat the iron between the first and 
second thermometers gains by conduction from the first 3 inches 
of iron—and this gain must be considerable—represents a certain 
increase in temperature of the air above 927° C. as it leaves the 
furnace. A glance at the curve in the above diagram shows how 
rapidly loss of heat increases with temperature. The gain of heat 
by conduction implies an origin of heat of higher temperature ; to 
maintain this higher temperature requires more heat from the air 
than would have kept the thermometers at their observed tempera- 
tures if they had gained no heat by conduction. The temperature 
of the air must therefore be considerably higher than 927° C. The 
temperature of the furnace lies between 1000° and 1200° C. 

The simple experiments I have described may convince every- 
one who cares to repeat them that dry air passed through a foot 
of red-hot inch pipe, at the rate of 3 cubic feet an hour, acquires a 
temperature the same as, or very little short of, the temperature of 
the pipe. 


GAS PURIFICATION, “WET” AND “DRY.” 
By Norton H. Humpnurys, F.C.S. 
(Concluded from p. 624.) 

A very general practice is to wash gas first with strong liquor, 
subsequently with weaker liquors, and then finish up with clean 
water. This result may be attained by means of several different 
arrangements of apparatus. It may be accomplished in some 
measure by two scrubbers of ample area as regards the make of 
gas—the first in the series being supplied with liquor from the 
store-well, and which returns thereto; the second being supplied 
with pure water, which in its passage through is converted into weak 
liquor, and is also allowed to flow into the store-well. This plan is 
mentioned first because it is very common, and not because it is 
the best or most effective. Another plan that is very generally 
adopted involves the use of two store-tanks—one for weak, and the 
other for strong liquor ; the latter also serving as a general store- 
tank from which the liquor is taken for sale or use. The first 
scrubber is supplied from the strong-liquor tank, and stands in the 
position of a circulating system in connection therewith. The 
second scrubber occupies a similar position as regards the weak- 
liquor tank. ‘To this may be added (in order to take out the whole 
of the ammonia) a third scrubber, or a washer, supplied with pure 
water; its contents passing into the weak-liquor tank. The 
hydraulic main and condenser liquor is usually allowed to flow 
into the weak-liquor tank. The contents of the latter are passed 
forward to the strong-liquor tank, as opportunity offers. 

It is scarcely necessary to remark that the procedure with 
ammoniacal liquor is limited by circumstances to the routine of 
strong liquors first, finishing up with pure water. For, on account 
of the volatile nature of ammonia and several of its compounds, 
the result of washing nearly clean gas with strong liquor would 
be to render it more impure than it was before, and especially to 
charge it with some portion of ammonia, which, for obvious 
reasons, it is specially desired to retain. If we wish to fully 
utilize the purifying properties, or to increase the strength of 
ammoniacal liquor, the only part of our purifying plant in which 
this can be done is the first of a series of washers or scrubbers. 

As is well known, the object of using strong liquor is to remove 
as much carbonic acid as possible, because the removal of this 
impurity by other means is expensive. The removal of sulphuretted 
hydrogen is an incidental matter of not much consequence either 
way, seeing that it can be removed, at practically no cost, by oxide 
of iron. Indeed, it would be preferable that the sulphuretted 
hydrogen should be allowed to remain until the gas had arrived at 
the oxide purifiers. For if it is taken up by the liquor, it is driven 
off again in the process of sulphate making; and special arrange- 
ments must be adopted to arrest it. Until we have some method 
of utilizing the sulphuretted hydrogen on the works, the grand 
object of wet purification (after the complete removal of the 
ammonia) is the removal of as much carbonic acid as possible, 
with the view of saving lime; or, where lime is not used, to 
improve the quality of the gas. And we have seen that, although 
the repeated exposure of the liquor to crude gas does not result in 
the displacement of the sulphuretted hydrogen, it is attended with 
a further absorption of ammonia and carbonic acid. 

This is the advantage of strong liquor as a purifying agent as 
compared with water. The solvent power of the latter as regards 
carbonic acid is not very energetic. When aided by the combining 
power of the free ammonia, the carbonic acid absorbing power is, 
of course, increased. I have had the opportunity, on one or two 








occasions, of watching the purifying effect of clean water on gas 
freed from ammonia, both in the laboratory and in ordinary work- 
ing. The amount of work done by the water varied very much 
according to atmospheric conditions of temperature; but in all 
cases it took up a noticeable quantity not only of sulphuretted 
hydrogen, but of carbonic acid also. This matter I hope to submit 
to an exhaustive experimental test. It would be rather bold, in 
the case of a plant already amply sufficient for the complete 
removal of the ammonia, to add a supplementary scrubber or 
washer for use with clean water only. 

Gas engineers are not now so frightened of clean water as they 
formerly were. At one time it was supposed to be advantageous to 
work up the liquor as strong as possible, not only for chemical 
reasons, but as a guard against the assumed solvent action of water 
on the illuminating constituents of the gas. But I am inclined to 
regard the solvent action in this direction as practically nil on 
ordinary gas of 16 to 18 candle power as at present manufactured 
in this country. I have seen a proportionately large washer, 
charged with clean water, put into action, and have photometrically 
examined the gas both before and after, without being able to 
discern any difference in the illuminating power. On one occasion, 
through an accident, a long length of connecting-pipe between the 
exhauster and the purifiers was suddenly charged with a quantity 
of clean water, so that the gas was unexpectedly brought into con- 
tact with a large body of this fluid. These two cases are sufficiently 
crucial to afford some indication, however slight, of the alleged 
solvent power, if such existed. I may perhaps be confronted with 
quotations from chemical text-books, as to the solubility of olefiant 
gas in water, &c.; but if the text-books do not agree with observed 
facts, we may paraphrase the remark of a celebrated railway engi- 
neer, and say, ‘So much the worse for the text-books.” 

Given a quantity of gas, and a quantity of clean water, it is pos- 
sible that the latter may be so applied as to seriously depreciate the 
illuminating value of the former. If the gas is not completely con- 
densed, or if there is a considerable difference in temperature (the 
water being colder than the gas), then depreciation may occur—in 
the former case by the rapid completion of the condensation, which 
would perhaps precipitate and carry down some of the light-giving 
constituents ; and in the latter by the sudden exposure of the gas 
to cold. Under ordinary circumstances, water contains air in 
mechanical suspension ; and spring water, or water pumped from 
the chalk, contains carbonic acid in solution. It is possible, 
especially if the water was used in a scrubber, that air or carbonic 
acid may thus be introduced into the gas. There appears to be a 
certain eccentricity (I use this for want of a better word) about the 
absorption or otherwise of gases by liquids, in the case of gaseous 
mixtures which, like coal gas, are principally composed of insoluble 
compounds. Indeed, it is possible that liquor or water may some- 
times be the means of introducing air into the gas. If we take 
two tumblers, one containing water, and pour the water from 
one to the other a few times, it will be found that it becomes 
mechanically charged with a quantity of air. A well-known 
medical authority has recommended that all water to be used for 
drinking should first be so treated in order to ‘‘aérate” it; but 
most people find one pouring, and this without the aid of the second 
tumbler, to answer every purpose. I have seen the liquor from 
the bottom of a scrubber bubbling and swirling in a collecting-box 
or pit covered with a cast-iron plate, or other means that are by no 
means air-tight, and then passing on to the liquor-well through a 
large pipe intended to carry off the whole of the liquid that drains 
into the collecting-box through the various pipes in connection 
therewith ; sometimes finishing up by falling some distance into 
the well. It is possible that the liquor may, in the course of its 
passage to the well, take up some atmospheric air, especially if the 
scrubber pump was worked at a rapid rate. To one or other of 
these causes I am inclined to attribute any depreciation of illumin- 
ating power caused by contact with water, rather than to the actual 
dissolving out of certain constituents of the gas. The assumption 
that air or carbonic acid may be conveyed by water to the gas is 
apparently inconsistent with the fact just noticed—that water will 
remove a quantity of carbonic acid from the gas. Chemical 
experience is full of such apparent inconsistencies. As an example, 
although ammonia is very soluble in water, yet a gas may take up 
some ammonia by passing in contact with a comparatively weak 
solution of this substance. 

It has on several occasions been stated that the use of a washer 
is found to improve the quality of the gas to the extent of 1, 13, or 
perhaps 2 candles. This virtue has apparently been confined to the 
washer; for I have not met with any statement to the effect that 
the same very desirable advantage is obtained through the medium 
of an additional scrubber. It is not possible that the use of either 
water or ordinary liquor in a washer can actually improve the 
quality of the gas—i.e., really add to, and increase the proportion of 
light-giving constituents contained in it. While not believing that 
clean water, when used with proper judgment and skill, can take 
away from the illuminants in a gas, I cannot see how, by any inge- 
nuity of manipulation, it can be made to add thereto. I attribute 
such an effect to the removal of carbonic acid. Possibly, before the 
advent of the washer, carbonic acid purification (beyond that obtaining 
from treatment with liquor) was not practised, or perhaps practised 
very imperfectly. In such case the new appliance would improve 
the apparent illuminating value of a gas by reducing the proportion 
of carbonic acid present in it. When it is found that the washer 
improves the light-giving power of the gas, there is always room 
for further inquiry. It may be that an additional lime purifier 
would improve it still more. 














Oct. 21, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


718 





Of the two agencies—chemical affinity and the solvent power of 
water—upon which the process of ‘‘ wet”’ purification depends, it 
is scarcely possible to say which is the more important. Their 
action is so intimately connected together that we cannot define 
the separate work of each in our scrubbers and washers. Chemical 
affinity is a force that only acts within very short, one might say 
indefinitely short distances ; and the solvent action of the water 
assists it by bringing the particles of ammonia and sulphuretted 
hydrogen, or ammonia and carbonic acid, into that intimate con- 
tact which is necessary to enable the former action to take place. 
I say “‘ intimate contact,” because this rather ambiguous expres- 
sion is the one in general use to express the bringing of the 
particles of two different substances, each in a fine state of division, 
within the bounds of that immeasurably short distance from each 
other in which the force of chemical affinity can take effect. 

Regarded in this light, it is scarcely possible to say that either 
washers or scrubbers possess any decided advantage one over the 
other. It is possible, by intelligent application, to obtain as good 
results with one as with the other. My own preferences lie in the 
direction of the washer, as being more manageable, and more 
capable of regulation, according to the make of gas. In a “con- 
tinuous’ washer, in which a constant stream of liquor or water 
is admitted at one end, and flows out of the other, the stream can 
be regulated from a mere dropping to any desired extent, and 
can be made to produce any strength of liquor desired, within 
wide limits. So with the “ intermittent’ washer, which is filled 
at one operation, and left until it is thought desirable to change 
its contents, when it is emptied and refilled. It can be attended 
to at any desired period. In both kinds of washer the liquor is 
“ finished,’’ or can be “ finished,” at one operation; so there is no 
risk of loss of strength. The scrubber does not admit of any nice 
regulation. It must be supplied with liquor in sufficient quantity 
to wet all the interior surfaces, and to keep them freshly wetted ; 
and, having secured this condition, the further effect that can be 
obtained by increasing the supply of liquor is very limited, to say 
nothing about the objections that might be urged against douching 
the gas with large quantities of liquor. Be the make of gas much 
or little, the scrubber pumps have to be kept going at pretty nearly 
the same rate; so there must either be a waste of power during the 
long days of the summer, or inefficient action during the short days 
of winter. The waste of power is not perhaps of much practical 
consideration, but it is also attended by risk of loss of ammonia 
when strong liquor is used. It requires nice calculation to work a 


scrubber so as to produce a fixed strength of liquor. 
The objection here alluded to would be met to some extent by 
having a battery of four or five smaller scrubbers, in place of a single 


one as at present used; and working them, not in series, but in 
“parallel circuit,” as the electricians would say. Instead of having 
one strong-liquor and one weak-liquor scrubber, there would be a 
battery of four or more of the former, and one of similar number 
of the latter scrubbers. The number of scrubbers in each battery 
in use would depend upon the make of gas. Supposing there were 
five in each battery, then in the shortest days, when the maximum 
quantity of gas was being produced, the whole would be at work. 
At the entrance to each battery the gas would be divided into five 
different and equal currents, each of which would pass through its 
respective scrubber. As the make diminished with the advance of 
the year, the number of scrubbers in use in each battery could be 
reduced pro ratd, until in the summer perhaps not more than two 
in each set would be required. By this means the quantity of 
liquor could be regulated according to the quantity of gas; and, 
within limits, any strength of liquor could be produced by a single 
passage through the scrubber. 

It is well known in laboratories that if a gas is to be absorbed or 
dissolved in a liquid, the best way of effecting this is to cause it to 
bubble through the liquid, as in a Woulfe’s bottle. But, as already 
noticed, there is not only the solvent power of the liquid, but the 
chemical affinity or combining power of the ammonia, to constitute 
the purifying capabilities of ammoniacal liquor. It may be that 
one reason why the scrubber has retained so much popularity, in 
spite of its defects, is that it is a better ‘‘carbonator’’ than the 
washer. We have noticed that sulphuretted hydrogen is some 2} 
times more soluble in water than carbonic acid; and it is possible 
that by applying the liquor as in the scrubber, in a manner that is 
not so favourable for bringing its solvent properties into operation, 
the ammonia is the better enabled to combine with the carbonic 
acid. As a general rule, ‘“‘scrubber’’ liquors appear to contain 
a smaller proportion of sulphuretted hydrogen than ‘ washer" 
liquors; but it seems quite possible to take out as much carbonic 
acid with the latter (in spite of their containing more sulphuretted 
hydrogen) as with the former. 

If “ dry” material of any kind is to be efficient as a purifier of 
gas, it must be of a light, porous nature, otherwise the gas cannot 
pass through it without the creation of an objectionable amount of 
back pressure; or else the material is not in a sufficiently fine state 
of division to enable chemical affinity to act, except in a feeble and 
desultory manner. In purification by means of liquids, providing 
the liquid is free from viscosity, there is no practical difficulty in 
bringing the gas into intimate contact with it to an extent that 
is not possible with dry materials. Whether any one method of 
applying the liquor is better than another, it is not possible to say ; 
but, so far as our present experience goes, either “ scrubbing’’ or 
“ washing,’ with the many variations that have been introduced 
in each method, can be made equally efficacious as regards the 
removal not only of the ammonia, but of the other impurities. 
How to develop fully the ‘“‘ carbonating ’’ power of the liquor is a 





problem that can scarcely be regarded as completely solved; and 
gas engineers should not rest satisfied with the present position of 
this matter. 


Gechnical Record. 


MIDLAND ASSOCIATION OF GAS MANAGERS. 

As was briefly reported in the Journat for the 30th ult. (p. 580), 
the Twenty-second Quarterly Meeting of this Association was held 
at the Grand Hotel, Birmingham, on the previous Thursday— 
Mr. G. ErNEsT STEVENSON (of Peterborough), the President, in the 
chair. 

The Honorary Secretary (Mr. W. North, of Stourbridge) having 
read the notice of meeting, 

Mr. C. E. Botley, of the Great Western Railway Gas Department, 
and Mr. E. J. Lloyd, of the Gas-Works, Dudley, were nominated 
as members; and, on the motion of Mr. Trypat1, seconded by 
Mr. WrysTANLEY, were duly elected. 

ELECTION OF OFFICERS. 

The PrREsIDENT: I believe the next business is the election of 
officers for the ensuing year; and it is my pleasing duty to propose 
to you for election as President, Mr. Tindall. He has been a 
member of this Association since the commencement, and was well 
known to many of you for years before that. We have received 
from him very great support and help in the oflice of Treasurer; 
and I am sure you will be pleased to show your appreciation of his 
services by giving him the office cf President. 

Mr. C. Hunt (Birmingham): I claim the privilege of seconding 
the motion. Mr. Tindall was associated with me in the early 
formation of this Association—he as its Secretary, I as its first 
President; and I had the opportunity of observing how much 
he bad the interest of such associations at heart. I am sure he 
will make us an excellent President, as he made us an excellent 
Secretary. 

The motion was carried unanimously. 

Mr. W. Nortu (Stourbridge): By the election of Mr. Tindall as 
President, a vacancy occurs in the office of Treasurer. I beg to 
move that our friend Mr. Simpson be elected to the office. 

Mr. R. O. Paterson (Cheltenham) seconded the motion, and it 
was carried. 

The PrestpENT then proposed the re-election of Mr. C. Taylor 
(Derby) and Mr. J. 8. Reeves (Bilston) as Auditors. 

Mr. PaTERSON seconded the motion, which was agreed to. 

Mr. Trxpaui: I beg to thank you very much, Mr. President, for 
proposing my nomination to succeed you in the presidential chair 
of this Association. I likewise have to thank Mr. Hunt for his 
kindness in seconding the proposition; and you, gentlemen, for 
electing me as your President. I can assure you that I appreciate 
your kindness, and the honour you have just conferred upon me. 
I feel the responsibility which is attached to the presidency of this 
Association, and shall take the chair with diffidence; being con- 
scious of my inability to properly fill the position. But with your 
assistance, and that of our able Secretary, I trust I may discharge 
to your satisfaction the duties appertaining to the office. 

The PresipEnt: We have, I find, omitted one officer. If we are 
indebted (as we certainly are) to the Auditors, the Treasurer, and 
the other oflicers, we are not least indebted to the Secretary, 
who has done wonderfully well for us; and I desire to have the 
privilege of proposing that he be re-elected. I am happy to find 
that he is willing to act again; and I do not know anyone who 
could more efficiently or conveniently fulfil the secretarial duties 
than Mr. North. 

Mr. C. 8S. Etrery (Bath): I have pleasure in seconding the 
motion. Mr. North evidently takes a deep interest in the welfare 
of the Association ; and we could not have a gentleman who would 
serve it better. 

The motion having been carried, 

Mr. Nort said: I am much obliged to you for the way in 
which you have received the motion. I shall be pleased to work 
for the Association, and do all I can for its interest, as long as you 
allow me to hold the office of Secretary. 

Mr. Hunt (Birmingham) proposed the election of Mr. Ellery and 
Mr. G. Winstanley (Coventry) as members of Committee. 

Mr. P. Srupson (Rugby) seconded the motion, and it was at once 
agreed to. 

Tue Rutes or Tue Gas INSTITUTE. 

The PresipENt: We now approach the question of the pro- 
posed alterations in the rules of The Gas Institute. I do not 
intend, in the first instance, to make any other suggestion than 
that we should divide the question up into sections, and not try 
to discuss at once the whole list of alterations. The proposal in 
Rule 2 (defining the status and title of the different classes of 
members) has been the subject of considerable discussion and 
difference of opinion; and if you please to discuss this matter 
first, I would suggest that you confine yourselves to the rules 
ending with Rule 5, then consider Rule 27a, and afterwards other 
groups. 

The Honorary Secretary said before the discussion was 
opened he should state that there were letters from one or two 
members excusing their attendance. Mr. H. Woodall (Leeds) and 
Mr. W. Davis (Hereford) were unable to be present. Mr. C, E, 
Jones, of Chesterfield, had written him as follows :— 

Chesterfield, Sept. 22, 1884. 

My dear North,—I regret I shall not be at the meeting on the 25th inst. ; 
but I venture to hope the members will freely express their views on the 











14 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Oct. 21, 1884, 





new rules of The Gas Institute, in order that the Council of that body 
may have all shades of opinion before them when the final revision takes 
place. The Manchester District Institution has devoted considerable time 
and talent to a full consideration of this matter; and I have thereat 
expressed my sentiments, in common with others. The result will be 
made known shortly; after which it would be well to have a conference, 
to adjust any differences or anomalies that may have arisen, to ensure 
harmony in the whole, and prevent as far as possible any friction in the 
future. 

There are, in my opinion, many points in which the rules can be 
improved. In the first place, it is as comical as it is surprising that the 
Association has not yet even a name; there being no constitutional rule 
giving it a title. I hope the meeting will pass a resolution recommending 
that it be known as “ The Gas Institute,” not “ Institution” as was once 
propesed, and to which I entertain strong objection. The procedure for 
the nomination and election of members, &c., can be much improved ; 
and I hope the proposition to place the Secretary in a false position by 
creating him ex officio a member of the Council will not receive the sup- 
port of the Association. The creation of a class of graduates, and the 
establishment of an Examining Board, are not calculated to promote the 
best interests of the “ Institute,” and should be expunged. We are nota 
University, to grant degrees and diplomas to well-behaved young gentle- 
men. Another point I wish to call attention to is the desirability of 
securing on the Council a seat for our President ex officio. By creating a 
life membership this can be done; and if we have not sufficient funds for 
the purpose, or there is any objection raised to their employment as pro- 
posed, I suggest a voluntary levy, and shall be glad to contribute my mite 
towards the necessary 20 guineas. There are other points well worthy of 
consideration—such as taking power to expel any member who may do 
wrong, the rate of subscription, &c.—which I have no doubt have already, 
or will occur to you and others. 

In conclusion, I wish you all a pleasant gathering ; and shall be glad if 
you will communicate my views to the meeting. 

Most faithfully yours, 
CHARLES Epwin Jones. 


Mr. C. S. Exttery (Bath) said, before commencing the discussion, 
he should like to hear, from some member of the Council who 
might be present, an explanation of the reasons for the proposed 
alterations as affecting the status of persons seeking membership, 
and more especially why it was considered necessary to introduce a 
new class—that of graduates. 

Mr. C. Hunt (Birmingham) said the proposed alterations had 
been forced upon the Institute by a very general expression of 
opinion against the large influx of associates at Sheffield. These 
associates were mainly composed of such as would, under the old 
rules, have been enrolled as extra-ordinary members. When 
the rules were revised in 1881, it was not expected that the 
new class of associates would facilitate the admission within the 
ranks of the Institute of persons who were not immediately con- 
nected with, or engaged in gas manufacture; the primary aim 
being to encourage the admission of subordinate officers of gas 
undertakings. Unfortunately, however, when the Council came to 
administer the rule, it was found to be so elastic as to be prac- 
tically limitless; and hence the difficulty which they were now 
called upon to solve. In considering what changes were neces- 
sary, the question naturally arose as to whether it was or was 
not desirable to revive the class of extra-ordinary members, with 
or without an exceptional subscription, for the purpose of admit- 
ting only such manufacturers and others as might fairly be expected 
to promote the objects of the Institute. The Council decided in 
the negative; conceiving it to be more consonant with the interests 
of the Institute to merge the existing extra-ordinary members into 
the class of associates (making more stringent the qualification of 
the latter), and create a new class, to be called the “ graduate” 
class, into which would be enrolled—at their option—all existing 
associates having a direct connection with gas manufacture, and 
henceforth all such as might seek to join the Institute, but whose 
qualifications were insufficient to secure their election as members. 
He ventured to think that there was a symmetry in this proposi- 
tion, taken as a whole, that must commend itself, upon reflection, 
to the general body of members; and it would certainly bring their 
constitution into harmony with that of other similar institutions. 
It was quite clear that, if they were now to commence the forma- 
tion of the Institute, an extra-ordinary member class would not 
find a place in its constitution. 

Mr. P. Srwpson (Rugby) : If I mistake not, the alteration was 
due to the great influx at Sheffield, by which the Institute was, I 
may say, very much deteriorated in status, because we had men 
joining who could not assist the members very much. If they had 
assisted us with an entrance fee, they would have been of some 
use to the society. 

Mr. Hunt: The extra-ordinary member class was abolished in 
1881; and the associate class was supposed to take its place. 

Mr. Stupson: By paying half a guinea ? 

Mr. Hunt: Yes. 

a Srurson: I should rather approve of going back to the old 
rule. 

Mr. Hunt: It was not intended that quite the same class should 
be admitted into the associate class as into the old extra-ordinary 
xcember class. 

Mr. Eviery; I will make a proposition, and give one or two 
reasons for so doing. The difficulty I have been labouring under in 
thinking over this matter is, what The Gas Institute really has for its 
object. If its object is simply to bring together engineers, managers, 
and secretaries, and those actually engaged in gas-works, the old title 
of ‘* Association of Gas Managers” exactly explains what we were 
aiming at. If we have an enlarged idea, that The Gas Institute 
is to encourage to itself others who are interested in gas matters, 
we should do all we can to bring in only those who, by professional 
experience, will tend to advance the gas industry. Under Rule 4 
members form a distinct and well-defined class; but there are in 











gas-works others who, though not qualified to come in as members, 
yet desire to connect themselves with the Institute. Rule 44, to 
my mind, just embraces such; and there are obvious reasons why 
these graduates should belong to a class distinct from outsiders, 
The “‘ burning question ’’ seems to be how to frame a rule so as to 
admit gentlemen whose co-operation we sincerely desire, while 
closing the doors to other outsiders who seek to force an entrance. 
Rule 5, taken alone, would not meet the difficulty; but, fortified 
by Rule 28, it is apparent that the members of the Institute hold 
the necessary power in their own hands. The test of professional 
experience should be applied in all cases rather than admit those, 
without any other qualification, who perhaps are keeping shops 
(as I believe some have been), or who in some other very remote 
way have something to do with gas. For my own part, I feel 
strongly that, although we have a new name, we have not a fresh 
aim, but are only anxious to advance the interests of gas. As gas 
engineers and managers, we should control admission to the Insti- 
tute ; and the rules provide the necessary power. I move—‘‘ That 
the meeting approve of Rules 2, 4, 4a, 5, and 28.” 

Mr. J. Trnpatu (Walsall): I beg to second the proposition, but 
should not have done so had we not had Rule 28 to fall back upon. 
A letter appeared in the Journat oF Gas LicuTInG a short time 
ago, signed ‘“‘ Associate,” in which it was stated that there were 
many gas managers holding in gas-works positions which they 
would not hold had they to pass some technical examination. 
Well, after the members have elected amongst them, as associates, 
gentlemen who, after their election, turn round and tell them that 
they are not really qualified to hold their positions, I think it 
behoves every member to know for whom he is voting. I should 
therefore recommend each member in future to note Rule 28, and 
make good use of it. 

The Presipent: I certainly think, as Mr. Tindall has said, that 
this proposed Rule 28 places such a check upon the election of 
undesirable associates, that there is no reason why we should talk 
of re-establishing the class of extra-ordinary members. Since 
1881 the Council of the Institute have had full power to elect or 
reject; and if they had had the opportunity of exercising their 
powers judiciously and properly, they would not have admitted 
such a number at the meeting at Sheffield. The reason why so 
many undesirable associates were admitted is to be found in the 
arrangements which postponed the election of members till the 
very last moment. We hada host of names before us at the final 
Council meeting preceding the general meeting. These Council 
meetings are held in the evening, and members of the Council do 
not wish to sit up all night. As they must get through the work, 
this induced them to be more liberal-minded towards the applicants, 
and less stringent in their cuttings down. We did not see our 
way to reject a good many whom we could have done very well 
without. 

The proposed alterations in the rules specified were then fer- 
mally approved. 

The PRESIDENT next read Rule 27a. 

Mr. J. 8. Reeves (Bilston) proposed that the rule be approved. 

Mr. H. Taptay (Stoke-on-Trent) seconded the motion. 

Mr. P. Srmpson (Rugby) disapproved of the increase of subscrip- 
tion. He said he thought that, as an Institute, they might solicit 
subscriptions towards the investigation of special subjects; and that 
if the subscriptions were increased they should be increased from 
the gas companies. 

Mr. C. Hunt (Birmingham) said that the moment gas companies 
and corporations subscribed to the Institute, their contributions 
formed a part of the general fund; and, taken in this sense, it was 
true that the funds of the Institute had been expended upon investi- 
gation and research. But, as a matter of fact, it had been uniformly 
recognized by the Council that special investigations ought to be 
paid for out of the subscriptions received from companies and 
corporations ; and he believed it would be found that their expen- 
diture in this direction had scarcely, if at all, exceeded the amount 
of such subscriptions. 

Mr. Taptay: I thought it was generally understood that the sub- 
scriptions from gas companies were intended for this purpose. 

Mr. Smreson: If there was a rule that the Council should not 
spend more than the companies subscribe, I should approve of it. 

Mr. Paterson: It would be a strange position for us to attempt 
to put the Council of The Gas Institute in, if we sought to tie their 
hands as to the funds in the way suggested by Mr. Simpson. ‘The 
Council thought it wise on two or three occasions to investigate 
matters connected with the manufacture of gas, and they appealed 
to companies and corporations for subscriptions. There was a 
fairly liberal response ; and the Council considered it to be their 
duty to carry on their investigations with these funds. But surely 
it would never do to have two separate accounts, and say that one 
should be disposed of this way and the other in that way, and in 
no other. I quite understand what Mr. Simpson intends; but 
these really are matters which we must leave the Council, as men 
of common sense, to determine. 

Mr. Smrrson: I am sorry if I have not put the matter in a 
common-sense way. I should be the last to wish to tie the hands 
of the Council; but if you use extraordinary funds you must have 
extraordinary income. If you raise the subscriptions to a guinea, 
you will have ample funds for research. 

The resolution approving Rule 274 was then put and carried. 

Rule 278 was next considered. 

The Presipent: At present examinations in gas manufacture 
are conducted which have no connection with The Gas Institute, 
and have little bearing indeed upon the prospects and future career 
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of those seeking to be gas managers. These propositions would 
have a direct bearing upon them. In course of time those who 
were beginners and assistants at works would be able to obtain 
certificates of proficiency from the Council, and would, in seeking 
appointments, have some advantages over those who had not these 
certificates. It is a matter for serious consideration whether the 
Council should have the power given them of granting certificates 
of proficiency, and whether they would be able to exercise this 
power without abuse. 

Mr. C. Hunt (Birmingham) asked to be allowed to explain that 
the proposed examination of graduates did not at all necessarily 
follow upon the establishment of the graduate class. It might, he 
said, be regarded as entirely distinct from it. The proposal arose 
in this way: Examinations for proficiency in gas manufacture were 
at the present time conducted by the City and Guilds of London 
Institute, and members of The Gas Institute had acted as examiners. 
If these examinations possessed any value at all, they ought to be 
of greater value under the responsible conduct of The Gas Institute, 
whose influence for good might thereby be extended. 

Mr. H. Tapiay (Stoke-on-Trent): The adoption of this rule 
must force the whole of the assistant managers, or those being 
brought up in gas-works, into the Institute, or they cannot gain 
these certificates. 

The PRESIDENT: The examinations are not to be open to asso- 
ciates, but to graduates. 

Mr. Taptay: I misapplied the term. I was speaking of the 
graduate class. How many are there in gas-works who have not 
the means or opportunities to join the Institute as graduates? I 
think it would be rather hard, unless some alterations for this class 
were made, that they should be prohibited from taking certificates 
because they were not graduates of the Institute. I think some- 
thing should be done to relieve them. I do not say that these 
examinations are not very good things; but it would be a great 
injustice to those young men who are not graduates of the Insti- 
tute that they had no chance of getting certificates, while others 
could come forward and say, “ Here is my certificate from The 
Gas Institute,” which would naturally have considerable weight in a 
competition. 

The Preswwent: I think, if there is anything said about fees for 
being examined, they would probably not amount to so much as 
several years’ subscriptions. 

Mr. TapLay: To test the meeting, I propose that Rule 278 be 
approved; but with this reeommendation—that these examinations 
should be thrown open to all the eligible young men in the gas 
world. That is to say, that pupils, and the like, should be admitted 
to the examinations. 

Mr. W. Nortu: Would you propose that those not in the Insti- 
tute should pay a fee? 

Mr. Taptay: No. 

Mr. Nortu; Then it would be unfair. 

Mr. Taptay: There are assistants and young men who are pre- 
vented from being graduates of the Institute, and who would be 
debarred for ever. There must be some provision for them. 
There is no gainsaying it (and my experience has taught me the 
fact) that there are young men who would to all time be prevented 
from becoming graduates of the Institute. 

Mr. Winstaney: I second the motion. I agree that the proposed 
examinations ought to be open to all young men employed under 
engineers in gas-works. 

Mr. J. Trnpatt (Walsall): I beg to move, as an amendment, 
that the rule be expunged. My reasons for doing so are as follows : 
First, I think it would be an injustice to a deserving class of men 
who did not hold certificates, when competing for situations with 
those who did, as they would certainly be placed at a disadvantage 
with those holding certificates from the Council of the Institute. 
Secondly, I do not think it right for the Institute to constitute 
themselves a Board for such a purpose. There is already suffi- 
cient ‘‘ friction”? in the working of the Institute; and if such a 
rule as that we are discussing were adopted, it would, in my 
opinion, create dissatisfaction and jealousy, and ultimately be 
injurious to the Institute. Thirdly, there are now plenty of 
facilities for young men to obtain certificates of merit (and there is 
no one who appreciates’ such certificates more than I do), such as 
the City and Guilds of London Institute, and many others, which 
are quite sufficient to help a young man to procure a situation if 
his other qualifications are equal. 

Mr. P, Simpson (Rugby) seconded the amendment. 

er “e motion and amendment being put, the votes were equal 
—7 and 7. 

The Preswent: I shall give my casting vote for the amendment. 
My feeling is that it would be almost impossible to secure that 
these examinations should indicate what the proficiency of the 
individual is. I have not much faith in examinations. On every 
hand you see examinations conducted which result in nothing but 
cram. The most successful persons in passing examinations are 
not those who know most thoroughly their business all round, but 
persons who have the capacity to get up a certain number of 
details temporarily for special purposes—details which are either 
Soon forgotten, or the individuals in question are unable to apply 
them in practice. You see this in the case of examinations at the 
Universities. Students may take degrees there, and the informa- 
tion they have acquired is often not put to any practical use after- 
wards. These persons cram their heads so full that you cannot get 
anything out again. Ifthe proposed rule is incorporated with our 
rules, I think that after a short time objections will be found to 
arise in the working of it. I give my reason whyI record my vote 














for the amendment. Our voting will not, of course, ensure that the 
rule will be expunged. 

On Rules 30 and 82 being read, 

Mr. B. W. Surrn (Smethwick) moved that they be approved. 

Mr. T. Cottert (Dudley) seconded the motion, which was carried. 

The meeting then proceeded to consider the question of the 
subscriptions, and the Presmpent read Rule 38 on the subject. 

Mr. J. Trnpau1 (Walsall) moved that approval should be accorded 
to the suggested raising of the subscriptions for all members and 
associates alike to at least one guinea. 

Mr. T. Cottetr (Dudley) seconded the motion. 

Mr. F. J. Nort (Oldbury) asked a question as to what con- 
stituted qualification for admission to the class of members. What 
he wished to know was whether, when a member changed from 
being a manager of (say) a small works to the position of assistant 
at a large-sized works, he thereby became disqualified from con- 
tinuing as a member of the Institute, and would be removed to the 
class of associates. 

The Present said he did not remember that any such case had 
ever happened. 

Mr. C. Hunt (Birmingham) remarked that “once a member 
always a member” would hold good in such a case as that 
mentioned by Mr. North. Even at the present time there were 
many assistants of large gas-works among the members of the 
Institute. 

Mr. H. Taptay (Stoke-on-Trent) warmly supported the proposed 
compulsory raising of the subscription to a minimum of one guinea, 
in view of the large extension of usefulness of the Institute that 
would thereby be obtained. He said he was almost inclined to 
move that the subscription of associates should be two guineas; 
seeing the great benefit which they, as a class, received from con- 
nection with the Institute. 

Mr. P. Smupson (Rugby) said he must on this occasion, as at 
previous times, protest against the alteration now under discussion. 
He felt keenly the position in which managers of some of the very 
small works would be placed if the proposal were carried out; in 
fact, it seemed to him that the object in view, in proposing the level- 
ling-up of subscriptions was to keep the Institute more select than 
numerous. From his point of view they should all strive to help little 
men to become greater. This praiseworthy object had been accom- 
plished in past times, and there was no reason why a change should 
be made so as to have large figures appearing in the balance-sheet. 
The usual procedure in similar organizations was that with more 
members the proportionate expenses became less ; but with The Gas 
Institute it seemed to him that the larger it grew the more expen- 
sive it was to maintain. It should not be forgotten that, in 
addition to the subscription which members had to pay, the cost 
of attending the annual meeting was now much larger than in 
years gone by; and the compulsory increase of subscription from 
half a guinea to a guinea would more and more compel small men 
to absent themselves from the annual gatherings of the parent 
organization, and merely join the District Associations. He would 
suggest the curtailment of the expenditure of the Institute, or else 
obtain promises from men of position in connection with it, so as 
to prevent the necessity for further proceeding with the suggested 
alteration. He concluded by moving, as an amendment, that the 
Association do not approve of the increase of subscriptions. 

Mr. T. Cotterr (Dudley) thought it was infinitely better to have 
one fixed subscription, and not leave the amount optional with 
members or associates. 

Mr. R. O. Paterson (Cheltenham) disagreed with the remarks 
of Mr. Simpson. He pointed out that all members who had been 
elected since the alteration in the rules made at Birmingham in 
1881 had been obliged, under the rule, to pay at least one guinea; 
and he had not heard that there had been either complaints on 
their part at being obliged to do so, or that they refrained from 
joining the Institute because of the larger subscription. 

There was no seconder to Mr. Simpson’s amendment; and on 
the motion being put, it was carried nem. con. 


The proceedings concluded as already reported. 





MR. PREECE ON DOMESTIC ELECTRIC LIGIITING. 

[During the session of the British Association in Montreal, Mr. 
W. H. Preece, the Electrician to the General Post Office, London, 
submitted two papers in Section G (Mechanies)—one on “ Secondary 
Batteries,” and the other on ‘“‘ Domestic Electric Lighting.” The 
latter communication was given extempore; all that was written 
being a brief abstract, from which the account of the paper that 
appeared in our issue of the 30th ult., p. 583, was taken. The 
following has been specially reported for the Journat.] 

I have to deal with a question which I think will appeal to you 
more than the technical subject I have so rapidly run through 
[‘* Secondary Batteries’’] ; and that is the question of domestic 
electric lighting. I am rather surprised to find that in Canada, as 
far as I have observed, there is no single example of a private house 
being lighted by the aid of electricity. One instance, by-the-by, 
Professor Bovey tells me of, though he did not mention where it is. 
Our experience of electric lighting in England is rather limited. The 
first person, I believe, to “ take the bull by the horns,” and cettle 
the question of applying electricity to house lighting, was the 
gentleman whose name has cropped up every time we have had 
occasion to speak, I mean, Sir W. Thomson. He fitted up his 
house with the light; and his example has inspired several others. 
Amongst them I have taken the matter in hand; and I could 
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not do better than describe on this occasion exactly what I have 
done in this direction. 

As I remarked, we are backward generally as to this subject in 
England. We cannot get electricity supplied at our doors. We 
look forward to the day when we shall be able to have it delivered, 
in some form or other, like you have your ice delivered at your 
doors, every morning, out upon your doorstep, though not, as 
someone suggested, in the form of secondary batteries. Ido believe 
that the day is not far distant when electricity will be supplied to 
our doors, just like water and gas are at present. I wanted to 
find out the expense, the difficulty, and the trouble involved. To 
do this, I obtained estimates and calculations of the cost. But 
these, though honest, are very often not reliable; and you all know 
that figures may be twisted anyhow. I am lighting up my house 
by gas, but I am burning that gas in my garden, and extracting 
from it that which I want—viz., light—and am discharging into 
the air of my garden that which I do not want—viz., poison. I 
want to explain this. It sounds magical, but it is a simple fact. 
In my garden I have built a pretty little engine-house, in size only 
18 feet by 10 feet; and in that house I have fixed a 2-horse gas- 
engine. In this gas-engine my gas is burnt; and, instead of being 
burnt in the form of light, it is burnt in the form of power. The 
gas-engine rotates a dynamo, and the dynamo produces a current 
of electricity. It is a small Gramme machine, weighing 2 cwt.; 
and it gives me ample current for all my purposes. In fact, the 
current I get is 36 ampéres, with 42 volts. And I get from my 
2-horse gas-engine 1512 watts. That is just a little more than 
2-horse power; so that the efficiency of my gas-engine and my 
dynamos is good indeed. Now, this current which is produced 
is thrown into secondary batteries. I have gone back to the 
original form of secondary battery invented by Planté 25 years 
ago, which consists of lead plates, two square, fitted opposite each 
other, in a solution of sulphuric acid. I have 17 cells, speaking 
from memory. I do not know what their dimensions are; nor 
does it matter. On my gardener going on duty in the morning he 
lights the gas-engine; this engine works from about nine till one, 
and it puts into the secondary batteries sufficient electricity to 
supply me the whole of the next evening and next night. Elec- 
tricity is directed into the house by means of thick copper mains 
coated with india-rubber. Lamps are fixed in every room, just 
where they are wanted. My house is not fitted up with the idea 
of making a show, but so that I can get exactly what light I want, 
and get it in the place where I want it. 

The lamp fittings are extremely ingenious; indeed, the most 
beautiful part of the machinery. The fixtures are on the moveable 
principle, after the design which Sir W. Thomson has introduced. 
But there are also little moveable lamps, which enable me to go to 
my wine-cellar, or to search under my bed, or in any dark corner of 
the house, and go round the garden with a portable lamp. When 
carrying it I pay out a wire that carries the electricity. This wire 
is just like a fishing-rod line. You all know how easily this can 
be paid out and wound in. I have done more than this. I have 
indulged in the luxury of supplying my little girl with a very large 
doll’s house, of four rooms, each room nicely furnished, and popu- 
lated with well-dressed dolls ; and each of these rooms has a little 
electric light of itsown. Ihave brought with me one of these tiny 
electric lamps, and will endeavour to show you one of them alight. 
[Mr. Preece then, amidst considerable applause, with the aid of 
batteries supplied to the platform, and connected with a wire which 
was attached to his searf-pin, at a given moment produced a blaze 
of electricity on his scarf, and as quickly disconnected and recon- 
nected it.] I show you this in the interest of science, and for the 
welfare of those who think of applying electric lighting to their 
houses. This same idea of using the electric light for general pur- 
poses is carried out to a large extent in our theatres and different 
places ; and last year, when I visited Vienna, I had my scarf thus 
fitted up with one of the tiny lamps, and it attracted a good deal 
of attention. I have astonished many people with it on different 
occasions. Sometimes I have worn it as a button hole, and have 
frequently attached it to the heads of some of my lady friends as a 
coronet. 

Now all these things show how easily and readily electricity can 
be applied to the various purposes of every-day life. In my house 
{use lamps that require only 30 volts to keep them going, with 
safety from shock and fire. I often put the wires into the mouths 
of my little children, in order to illustrate practically to my guests 
that there is no danger. They do not much like it; but it does 
not hurt them. At the door of each room is a little switch that you 
can turn, and thus produce a light in the room before you enter ; 
thus requiring no match or other assistance. When you go out of 
the room you turn the handle again to extinguish the light. Thus 
you only make the lamp consume electricity when you really want 
it. This is naturally a great economy. Many people say this 
light costs twice or three times as much as gas; but they must 
remember that you only use it one-third or one-half of the time 
that you use gas, by economizing in the way I have mentioned. 
Therefore perhaps gas comes to about the same thing. I have 
instruments about my house that enable me to tell the condition of 
the batteries, the strength of my current, and exactly what is going 
on. In fact, up to the present moment I have really had no diffi- 
culty whatever. It has been, of course, a hobby for some months. 
I have left the house in charge of my sister, who was rather timid 
for the moment in regard to using the electric light, and I set the 
question at rest by taking away all the gas-fittings, and leaving her 
nothing else; and now, in my absence here in Canada, I have 
recently received a letter saying she has had no trouble with it. 





As regards the expense, I have not studied economy, my desire 
being first to secure efficiency ; and I have done all I could to 
illuminate the house thoroughly. My expense, therefore, is no 
criterion. I estimate thet a house like mine can be fitted, in all 
its details, for about £7 10s. per lamp. I do not think I shall 
spend more than I have been spending for gas. I know I shall 
not now consume so much gas; but I pay the gardener a little 
extra wages for his trouble, and I spend money in waste and oil. 
But the result will be that the extra outlay will represent a mere 
bagatelle compared with the luxury I get, which amply compen- 
sates one for the expense and trouble incurred. 

I have come to one or two conclusions on this matter. The 
first is that until we can get electricity supplied at our doors we 
must look upon electric lighting as a luxury, and should be prepared 
to pay for it as such. But, asa luxury, it is nothing compared with 
the cost of a carriage or with one’s wine bill. The next thing notable 
is the steadiness and charm and comfort of the light; the durability 
of decorations, which are not injured by the electriclight; the absence 
of heat and of destructive gases; the non-vitiation of air; and the 
longer life one gets. I shall live three or four years longer with 
the electric light than I should with gas; and all these things 
make up a splendid result for any amount of money you may 
spend. There are difficulties, of course, which will bother any 
untechnical person; but when we have investigated and once 
overcome these matters, others will be able to follow in our steps, 
and obtain some of the advantage and benefits that we do. You 
only require to use the electric light when you want it, and you 
thoroughly appreciate it. I am myself wakeful at night, and 
especially if I am troubled with indigestion. Supposing I want a 
light to obtain a book or a paper, I simply touch a button, and my 
room is at once bathed in a delicious light. Having obtained what 
I want, I touch the button again, and out goes the light. Once more, 
there is no danger from fire. All the trouble and difficulties exist 
in the matter of distribution. When we succeed in getting central 
stations for the distribution of the electric light, difficulties will 
cease, and troubles will be infinitely less than we experience in the 
case of gas. In London the progress of the electric light has been 
checked by the most unfortunate Act of Legislation which the 
Government has committed for some time. In 1882 our English 
Parliament passed an Act restricting the operations of the light, and 
practically checking its progress. In fact, they have put a ‘‘ damper” 
on this enterprise, which I do not suppose we shall get over for years. 
At the same time there are notable experiments being tried. At 
Colchester, in Essex, they are establishing a central station, and 
they are going to do the same thing on a small scale in London. 
There are also one or two other cities which contemplate the plan. 
I think it is a fact that London would by this time have been 
lighted with electricity, but for the unfortunate Act to which I 
have referred. 





THE MANUFACTURE OF GAS FROM OIL. 

In April last Dr. H. E. Armstrong, F.R.S., Professor of Chemistry 
to the City and Guilds of London Institute for the Advancement of 
Technical Education, communicated to the Society of Chemical 
Industry a “Preliminary Note on Certain Bye-Products of the 
Manufacture of Gas from Oil by the Pintsch Process in relation to 
the Question of the Conditions under which ‘ Benzenoid’ Hydro- 
carbons are formed ’’—the term benzenoid being used to include 
all hydrocarbons represented by ‘ closed chain” formule, such as 
benzene, naphthalene, and anthracene, in contradistinction | to 
paraffinoid hydrocarbons, or those represented by ‘‘ open chain” 
formuls, such as the paraffins, olefines, acetylenes, &c. The cur- 
rent issue of the Jowrnal of the Society of Chemical Industry 
contains the full text of Professor Armstrong’s paper ; and from it 
we extract the following portions :— 


In the Philosophical Transactions for 1825 is a paper ‘‘ On New 
Compounds of Carbon and Hydrogen, and on Certain Other Pro- 
ducts obtained during the Decomposition of Oil by Heat,” by M. 
Faraday, which will ever be memorable; one of the new hydro- 
carbons described being benzene. In those days the “ Portable 
Gas Company ”’ prepared gas by the decomposition of oil—I believe 
a mixture of fish and vegetable oils—at a high temperature; and 
Faraday tells us that in the operations of this Company, when the 
oil gas was compressed, a fluid was deposited which could be drawn 
off and preserved in the liquid state. Nearly 1 gallon of liquid was 
obtained from 1000 feet of good gas; the pressure applied amounting, 
he states, to 30 (!) atmospheres. 2 

In recent years, oil gas has been very successfully employed in 
lighting railway carriages ; and all Londoners must have noticed 
how brilliant an illuminant it is. A well-arranged plant for its 
manufacture, storeage, and application is supplied by Pintsch’s 
Patent Lighting Company, which is in use at the works of the 
following Railway Companies :— 

Carriages 


Fitted. In Hand. 
0 EE ee ee ee 66 
Glasgow and South-Western . ... . 150 oe 50 
Dn. « « « « + « » « « SR oe -_ 
ae ee ee eee eee oe 8 
London and South-Western i, ei 50 
Metropolitan... . . 317 - 
Metropolitan District . ae oad 
IE a ce “ea: 6 Oe et “Soe _ 
Pe. + «+ es + «oe we oe _ 
South-Eastern, . . 154 oe _ 


The amount of oil gas made by some of these Companies is very 
considerable. Thus the Great Eastern, having 592 carriages 
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provided with the necessary fittings, in the six months January to 
June of this year have produced at their works at Stratford 
1,302,900 cubic feet of gas; using for this purpose 17,629 gallons of 
oil. The Metropolitan District have the Pintsch fittings on 350 of 
their carriages; and during the same period have made nearly 
24 million cubic feet of gas. The London and North-Western also 
make and compress oil gas, but use a plant arranged by Mr. Pope, 
which is also in operation at the Great Western works. 

During the past 14 years Mr. J. Keith has fitted up in a number 
of places a patent plant for the manufacture of oil gas, as a rule 
for use where coal gas has not been available. This has been 
employed for some time past at Langness Point, Isle of Man, to 
provide gas for a pair of 8-horse ‘‘ Otto ” engines which operate the 
fog-horn; and at the present time large works are being erected by 
the Commissioners of Northern Lighthouses, at Ailsa Craig, Firth 
of Clyde. The gas will be used there both in the lighthouse and in 
driving the engines for the fog-horns ; but will, before consump- 
tion, be reduced (by dilution with air) to about 25-candle power, so 
as to admit of the use of one of the ordinary forms of burner and 
gas-engine. 

Pintsch gas is made by decomposing petroleum or shale oil, and 
is compressed to about 10 atmospheres. During compression, liquid 
is deposited in a chamber immediately attached to the pumps, and 
to a much larger extent in the reservoir in which the gas is stored, 
and from which it is delivered into the iron recipients (drums) 
attached to the railway carriages. This liquid is commonly called 
‘hydrocarbon ;” and it will be convenient to speak of ‘“ pump 
hydrocarbon ” and “ reservoir hydrocarbon.” A good deal of “tar” 
is deposited from the gas prior to its collection in the holder. 

My attention was first specially directed to the process about 
four years ago“ by my friend Professor M‘Leod; and through the 
courtesy of Lord 8. A. Cecil, General Manager of the Metropolitan 
District Railway, I was enabled to procure large quantities of the 
various bye-products for examination, and generally to watch the 
operations involved. It soon became evident that much informa- 
tion was to be gained by a careful and thorough study of the 
manufacture; and an approximate examination of the “ hydro- 
carbon ” left no room for doubt that I had in my hands practically 
the same material as that which Faraday had dealt with. Although 
the investigation is by no means complete, it appears desirable to 
give a preliminary account of the results, now that the subject of 
high temperature changes is becoming of such practical importance 
in connection with the complete utilization of coal. 

Without entering into details as to the method of examination 
(which will be described elsewhere), it will be sufficient now to point 
out that, in the first place, notwithstanding the nature of the 
material used in making oil gas, the ‘ hydrocarbon” is practically 
free from paraffins, containing but traces of hydrocarbons insoluble 
in sulphuric acid; it essentially consists of benzene and toluene, 
mixed with hydrocarbons of the C,H2, and C,He,—. series. The 
“reservoir hydrocarbon” especially is saturated with gas; and on 
passing this into bromine, a solid bromide, of the composition 
C,H,Br,, is obtained, which melts at 116° C., and is but slightly 
volatile. The gas is without action on ammoniacal cuprous solu- 
tion; and it is, I believe, identical with the crotonylene (boiling 
point 18° C.) separated by Caventou from the hydrocarbons con- 
densed by compression from coal gas. Probably it is methylallene 
(CH;.CH.C.CH,). The “hydrocarbon” also contains normal amy- 
lene (CH;.CH.C,H,,), and normal hexylene (CH:.CH.C,H,,), and 
the hexoylene (C,H), discovered by Schorlemmer, besides others 
which have yet to be finally identified. The last-mentioned hydro- 
carbon, like crotonylene, is also not a true acetylene, being in- 
capable of forming metallic derivatives. Benzene and amylene 
appear to be the chief constituents; but the composition of the 
“hydrocarbon ” is subject to considerable variation. I have, how- 
ever, rarely found less than about 50 per cent. of benzene and 
toluene.+ The “ pump hydrocarbon”? differs from that deposited in 
the reservoir only in being richer in the less volatile constituents. 

_ On account of the large proportion of benzene and toluene which 
it contains, the ‘‘ hydrocarbon” obtained in the manufacture of oil 
gas should be of considerable value ; but it does not appear to have 
attracted in this country the attention it deserves, and is, I believe, 
all exported to Belgium, where (so rumour says) it is used in 
varnish making. There is no doubt, however, that the ordinary 
methods and appliances of the average tar distiller are not suffi- 








* Only the week before I read my paper, I learnt that Mr. Greville 
Williams had also been engaged in the study of the hydrocarbon, from 
noticing amongst the list of applications for patents one by him for “A 
Process for the Separation of Benzene and its Homologues from the 
Liquid obtained by Compression of Petroleum Gas.”’ Mr. Greville Williams, 
in a note in the Chemical News of May 2, 1884, p. 197 (see ante, p. 498)— 
published in consequence, he states, of his finding that I am working on 
the subject—gives the following as the results of his examination of seven 
specimens from stations where the Pintsch plant is in use :— 

Relative Percentage of 


Specimen. Density. Benzene and Toluene, 
a ce . sa oe. Hom 850 ee 65°6 
Oe a er OR a ee 835 oe 542 
a 4) oe ee we 840 es 52°0 
Pe ee SS Ce SR 830 ee 45°2 
ea ee liens a ars 840 oo 44:4 


a ae ae “2 24°6 
I imagine that these samples were from the seven London Companies 
mentioned in my list. Probably it will be found that the difference in 
composition is mainly the result of difference in the temperature at which 
the gas is made. 

t According to Rudnew (Dingler, No. 239, p. 72), at the Kasan Gas- Works, 
the petroleum gas tar is distilled, and yields from 10 to 12 per cent. of 
benzene, about 5 per cent, of naphthalene, and some anthracene. 








ciently refined to enable him to deal with this material in a satis- 
factory manner, and that its exploitation will demand the exercise 
of some intelligence. The oil gas manufacturer would also derive 
considerable benefit if, prior to selling the “* hydrocarbon,” he were 
to submit it to a partial preliminary distillation, so as to recover 
from it the dissolved gas and the hydrocarbons boiling below about 
60° C. These constituents being of very high illuminating power, 
and of no value for any other purpose, ought not, in fact, to be sent 
off the works, but should be returned to the gas. By heating the 
residue with slightly diluted sulphuric acid, the paraffinoid hydro- 
carbons are converted either into viscid polymerides, which are not 
volatile in steam, or into higher boiling compounds ; and after this 
treatment there is no difliculty in separating the benzene and 
toluene by ordinary methods. Benzene of the first quality may be 
readily obtained by freezing the fraction distilling near 80° C. 

The tar from oil gas is peculiar, and not only on account of the 
absence of “ basic’ and ‘“‘ acid’ constituents. Specimens which I 
examined when the subject first attracted my attention contained 
practically nothing which would volatilize in steam, and but the 
merest traces of naphthalene. It appeared to be all but free from 
benzenoid hydrocarbons, such as occur in large quantity in ordinary 
tar, and to consist almost entirely of undecomposed petroleum 
hydrocarbons. Specimens from the same works which I recently 
examined were found to be somewhat richer in volatile hydro- 
carbons, and contained benzenes and naphthalene in appreciable 
quantity. The difference may have been due to the employment 
of higher ‘ heats.’’ 

The average tar from another works has given about 20 per cent. 
of steam distillate. More than half of this, however, was rendered 
non-volatile by treatment with 4:1 sulphuric acid. The residue 
was for the most part dissolved by the concentrated acid; and it 
mainly consisted of toluene and other benzenes and naphthalene. 
In these works it is the custom to pass the gas from the retorts 
first through two upright iron cylinders or condensers, 8 feet high 
and 2 ft. 4in. in diameter, where it is cooled, and deposits a thick 
tar; and then to pass it into a kind of scrubber, in which it is 
washed with water. Here a thin tar is deposited. This thin tar 
has been found to yield upwards of 50 per cent. of steam distillate, 
of which about 80 per cent. is rendered non-volatile by treatment 
with diluted sulphuric acid; the residue containing but a small 
amount insoluble in sulphuric acid, and chiefly consisting of ben- 
zenes and naphthalenes. 

The residue obtained on steam-distilling these tars is of greater 
density than water, and apparently does not contain any of the 
ordinary coal-tar constituents. The thin tar is of less density than 
water; and being a saturated solution of the thick tar, very con- 
siderable difficulty arises in practice in separating the tar from the 
water, owing to the tendency to form a kind of emulsion with more 
or less thin tar on the surface, thick tar at the bottom, and water 
in between. 

In the Pintsch system, two cast-iron D-shaped retorts are set 
one above the other; the largest size in use being 6 ft. 2 in. to 
6 ft. 4in. long, 10 in. wide, and 9$in. deep. The oil is run into the 
upper retort at one end, falling upon an iron tray, which is loosely 
fitted into the retort; and to complete the decomposition the 
vapours are passed through the second lower retort. The tempera- 
ture at which the retorts are worked is very high—a bright cherry 
red. The oil is run in at the rate of about 12} gallons per hour 
About 80 feet of gas per gallon of oil is reckoned a good yield. 

So far as I can learn, the quantity of gas (and of bye-products) 
produced does not so much depend upon the quality of oil used as 
upon the temperature. Somewhat light oils, of about 840 sp. gr., 
however, it would seem, are now preferred, not so much because 
they furnish a larger yield of gas, but because they can be worked 
with greater advantage, causing less furring in the retorts, and with 
less risk of stoppage of the pipes of the retorts. 

The quantity of hydrocarbon deposited may be put at rather 
less than 1 gallon per 1000 cubic feet of gas compressed ; but the 
amount depends both on the pressure and temperature—i.e., season. 
Owing to the difficulty of separating the tar from water, the esti- 
mates of the amount of tar produced are somewhat unreliable, but 
probably about 5 gallons per 1000 cubic feet of gas made is an 
average amount; so that there is a considerable waste of oil in the 
form of tar. This tar is not so easily disposed of at present ; and 
it must be further studied in order to ascertain its true value. It 
is not improbable that, after separation of the more volatile portion 
by steam, if not directly available for creosoting, it would be of 
value for thinning thick creosote oils. 

I am indebted to Mr. Rickman, Manager of Pintsch’s Company, 
for the information that, at a recent date, the quantities of hydro- 
carbon and tar obtained per week by several of the Companies 
were as follows :— 


Hydrocarbon. Tar, &c. 
Caledonian . . ... =. - “Ti gals. oe 83 gals. 
Metropolitan .... . . 91 4 ee Ss ww 
South-Eastern. . ... . 2 y ‘+ 80 ,, 
London and South-Western. . 27 ,, i MD = 


These figures, together with those already quoted, will give some 
idea of the extent of production. 

The retorts used by Mr. Pope are, I believe, very similar to those 
supplied by the Pintsch Company ; but he introduces the oil into 
the lower retort. Probably, therefore, the higher temperature 
operates in the earlier stages of decomposition instead of in the 
later, as appears to be the case where the Pintsch system is adopted. 
I have no information as to the results obtained with the Pope 
plant; and have been unsuccessful in procuring samples of his bye- 
products for examination. 
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In the Keith plant the retort is of a peculiar form, being con- 
stricted in the middle. The largest size of retort, such as will be 
used at Ailsa Craig, is 6 feet long, 5 inches broad, and 10 inches 
deep at the end. Although shallower in the middle, it is propor- 
tionately broader, so that the sectional area is the same as at the end. 
The oil is caused to flow down an inclined trough, so that it strikes 
the retort near the constriction where the temperature is highest. 
It is stated that from 100 to 150 cubic feet of gas may be obtained 
from 1 gallon of oil, according to the quality of the latter; and 
with 12 retorts it is expected that it will be possible to produce, at 
the Ailsa Craig works, at least 2000 cubic feet per hour of not less 
than 50-candle power. It is noteworthy that Mr. Keith—and I 
have this from his own lips—attaches much importance to the 
quality of the oil as well as to the manner in which the decomposi- 
tion is effected. 

(To be continued.) 





THE INCOMPLETE COMBUSTION OF GASES. 
By Harotp B. Drxon, M.A. 
{Abstract of a Paper read before the Chemistry Section of the British 
Association at Montreal.” } 

The author gave a résumé of the work he had done in continua- 
tion of the researches of Bunsen, E. von Meyer, Horstmann, and 
other chemists, on the division of oxygen when exploded with 
excess of hydrogen and carbonic oxide. The following are the 
general conclusions arrived at :— 

1. No alteration per saltum occurs in the ratio of the products 
of combustion. The experiments made completely confirm Horst- 
mann’s conclusion; Bunsen’s earlier experiments being vitiated by 
the presence of aqueous vapour in the eudiometer. 

2. A dry mixture of carbonic oxide and oxygen does not explode 
when an electric spark is passed through it. The union of car- 
bonic oxide is effected indirectly by steam. A mere trace of steam 
renders the admixture of carbonic oxide and oxygen explosive. 
The steam undergoes a series of alternate reductions and oxida- 
tions acting as a ‘‘ carrier of oxygen ”’ to the carbonic oxide. With 
a very small quantity of steam the oxidation of carbonic oxide 
takes place slowly; as the quantity of steam is increased the 
rapidity of explosion increases. 

3. When a mixture of dry carbonic oxide and hydrogen is 
exploded with a quantity of oxygen insufficient for complete com- 
bustion, the ratio of the carbonic acid to the steam formed depends 
upon the shape of the vessel and the pressure under which the 
gases are fired. By continually increasing the initial pressure, a 
point is reached where no further increase in the pressure affects 
the products of the reaction. At and above this critical pressure 
the result was found to be independent of the length of the column 
of gases exploded. The larger the quantity of oxygen used, the 
lower the “ critical pressure ” was found to be. 

4. When dry mixtures of carbonic oxide and hydrogen in vary- 
ing proportions are exploded above their critical pressures with 
oxygen insufficient for complete combustion, an equilibrium is 
established between two opposite chemical changes represented by 
the equations :— 

(I.) CO + H,O = CO, + H;. 

(II.) CO, +H, =CO +H,0. 
At the end of the reaction the product of the carbonic oxide and 
steam molecules is equal to the product of the carbonic acid and 
hydrogen molecules multiplied by a coefficient of affinity. This 
result agrees with Horstmann’s conclusion. But Horstmann con- 
9 that the coefficient varies with the relative mass of oxygen 
taken. 

5. A small difference in the initial temperature at which the 
gases are fired makes a considerable difference in the products of 
the reaction. This difference is due to the condensation of steam 
by the sides of the vessel during the explosion, and its consequent 
removal from the sphere of action during the chemical change. 
When the gases are exploded at an initial temperature, sufficiently 
high to prevent any condensation of steam during the progress of 
the reaction, the coefficient of affinity is found to be constant 
whatever the quantity of oxygen used—provided only the quantity 
of hydrogen is more than double the quantity of oxygen. 

6. The presence of an inert gas, such as nitrogen, by diminishing 
the intensity of the reaction, favours the formation of carbonic 
acid in preference to steam. When the hydrogen taken is less than 
double the oxygen, the excess of oxygen cannot react with any of 
the three other gases present—carbonic oxide, carbonic acid, and 
steam, but has to wait until an equal volume of steam is reduced to 
hydrogen by the carbonic oxide. The excess of inert oxygen has 
the same effect as inert nitrogen, in favouring the formation of car- 
bonic acid. The variations in the coefficient of affinity found by 
Horstmann with different quantities of oxygen are due partly to 
this cause, but chiefly to the varying amounts of steam condensed 
by the cold eudiometer during the reaction taking place in different 
experimefits. 

7. As a general result of these experiments it is shown that, when 
a mixture of dry carbonic oxide and hydrogen is exploded with 
oxygen insufficient for complete combustion, at a temperature at 
which no condensation of steam can take place during the reaction, 
and at a temperature greater than the critical pressure, an equi- 
librium between two opposite chemical changes is established, 
which is independent of the mass of oxygen taken, so long as this 
quantity is less than half the hydrogen. Within these limits the 





* A brief allusion to this paper appeared in our “ Notes” col: 
the 23rd ult. siae ethiia otes” column for 





law of mass is completely verified for the gaseous system composed 
of carbonic oxide, carbonic acid, hydrogen, and steam at a high 
temperature. 


Correspondence. 


[We are not responsible for the opinions expressed by Correspondents. | 





MR. VALON’S THEORY. 

S1r,—I would gladly have kept silence on this subject until the meet- 
ing of The Gas Institute in June next, but the discussion in the 
Journat has assumed such a character as to justify, if not to require, a 
word from me. 

With all deference to Mr. Trewby (who, apparently, is afraid of what 
Mrs. Grundy may say), it is greatly to be desired that your suggestion of 
the appointment of a Committee to investigate the question of regenera- 
tion as at present applied to retort-flring should be carried into effect. 
This, I apprehend, is what your suggestion amounts to, and not an in- 
quiry into the truth or otherwise of ‘‘ a purely unfounded theory.” An 
investigation and report by a competent commission are of pressing im- 
portance at the present moment. 

Brushing aside the verbiage that threatens to cloud the discussion, 
what are the facts? Are they not these: That, judged by the results 
obtained, so far as they have been made public, regeneration, as at 
present applied to the heating of gas-retorts, is practically of little value? 
Never mind Mr. Valon’s science ; much less the science of some of his 
opponents, So far as the practical value of the regenerative system 
adopted in gas-works is concerned, Mr. Valon is right; and this is the 
kernel of the question. It is idle—it is foolish—to spend money on an 
elaborate and costly system intended to heat the secondary air to high 
temperatures, unless the benefits obtained are commensurate with the 
outlay. A Research Committee would be able to assess these benefits, to 
the advantage of all concerned. 

It is a mistake te assume that the regenerative system as applied to 
iron and glass furnaces is similar to that adopted in gas manufacture. 
They differ in this all-important respect — that in the former the 
generator gases pass through regenerative channels, and in the latter 
they do not. Now, even Mr. Valon will agree that the generator gases, 
being athermanous, can readily be heated to high temperatures. It is 
in this direction that success in regeneration, in its application to the 
heating of gas-retorts, can, and will be eventually achieved. 


5, Norfolk Street, Manchester, Oct. 15, 1884. THos. Newsracine. 


S1r,—I hope our worthy President, Mr. Newbigging, will pardon this 
somewhat tardy response to his appeal. I fail to recognize any neces- 
sity for the proposed inquiry, since the fallacy of Mr. Valon’s theory is 
no more open to doubt than is the falsity of the figures with which he 
imposed, only too successfully, upon himself and upon his audience at 
the recent meeting of The Gas Institute. I intend, therefore, to oppose 
any proposition for expending the funds of the Institute in a manner so 
unwarranted, and for an object so humiliating to the intelligence of the 
members of the gas profession. 

Those of your readers who are in any uncertainty as to the amount of 
economy likely to be derived from regenerative firing, and are disposed 
to accept the guidance of recognized scientific data, such as Mr. Valon 
himself implicitly believed in until he discovered that, so far from 
proving his case (as he stated at the meeting), they actually disproved 
it, would do well to consult the little work on ‘‘ Fuel,’ published as one 
of ‘*‘ Weale’s Series,” in the 19th and following chapters of which will 
be found methods of calculation by the aid of which anyone should be 
able to judge for himself, according to his particular circumstances, how 
far it may be possible to pursue the recovery of waste heat, and the 
amount of fuel represented by such recovery. To refer such a question 
to a formal Committee of Inquiry can hardly be regarded as a serious 
proposition. 

I should like, with your permission, to embrace this opportunity of 
making a few remarks with reference to your editorial comments of 
Sept. 16. From your interpretation of the issue involved in this contro- 
versy I dissent, almost from beginning to end. In the first place, I 
challenge the production of a single tittle of evidence of a practical kind 
to prove the existence of the two opposing schools you have so circum- 
stantially described. It is true I am in opposition to Mr. Valon, as 
everyone must be who has really studied this question; but I yield 
neither to him nor to anyone else in my desire for economy, or in 
the efforts I have made to attain it. So far asIam a judge—and I 
may claim some little experience in this matter—Mr. Valon has done 
absolutely nothing in the way of cheapening construction, economizing 
fuel, or facilitating the management of these furnaces, that has not 
been exceeded elsewhere. He has simply followed, somewhat clumsily, 
and at a considerable distance, the lead of those the production of 
whose skill and ingenuity he affects to contemn. Whether this should 
entitle him to be regarded, or to regard himself, as the leader of a 
‘‘ school,’’ I leave to the common sense of your readers to determine. 

I ask to have pointed out to me the furnace which, in its latest shape, 
secures, on your authority, all the advantages of an “ elaborate” 
regenerative furnace without extra expenditure. I shall be particularly 
grateful for this information, and promise to do all in my power to 
promote the adoption of so valuable an invention. Further, I ask whether, 
bearing in mind what has been said publicly upon the point by Mr. Foulis 
and myself, and possibly by others also, your statement that the so- 
called elaborate system of regenerative firing ‘‘may cost £20 or even 
£30 per mouthpiece in excess of the ordinary expense of a direct-acting 
furnace,” is quite a fair way of putting the case of the opponents of 
Mr. Valon? I venture to say that if anybody in this country has spent 
one-half of the amount you name, or £15 per mouthpiece, he has been 
needlessly extravagant. But it will be sufficient support to my objection 
if I repeat what I myself said no longer ago than last June, when dis- 
cussing Mr. Valon’s paper—viz., that the system I had applied to 
through beds of nine retorts cost a little more than £100 per bed, or 
about £6 per mouthpiece, which is a few shillings less per mouthpiece 
than Mr. Valon’s. At the same time my fuel account is less than his 
by about 20 per cent. In the face of such facts as these—and they might 
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be multiplied if necessary—which are upon record, what shred of a title 
has Mr. Valon, even were he ten times)in the right in the present con- 
troversy, to ask, as you say that he asks, his opponents (of whom I am 
one) to admit that they have been misled, and that every penny they 
have spent, or caused to be spent, has been thrown away. © pyoyy 
Birmingham, Oct. 18, 1884. . nt i 


[It is to be regretted that the considerable interval which has elapsed 
since our esteemed correspondent first perused the offending remarks of 
the 16th ult. has not been sufficient to moderate his impressions either 
with regard to the subject at issue or to our share in discussing it. It 
should scarcely be necessary for us to point out that we alone are respon- 
sible for drawing attention to the existence of what, for want of a better 
term, we denominated two “ schools”’ of gas-generator constructors. 
Nothing could be farther from our intention than the constitution of 
Mr. Valon as a “ leader of a school’’ in the invidious sense erroneously 
assumed by our correspondent. We merely used Mr. Valon’s name 
as that of a representative, for the purposes of argument, of a class of gas 
engineers who may be otherwise described as following the line 
originally marked out in this country by Mr. Frank Livesey. We 
need not go any further than the above letter for evidence of the 
divergence of opinion which Mr. Hunt apparently objects to our 
describing as ‘two schools.” He confesses to being an opponent of 
Mr. Valon ; but not only so, in his own paper read before the Midland 
Section of the Society of Chemical Industry, Mr. Hunt categorically 
declares his belief that generation is worthless without regeneration. 
It is remarkable, as a further illustration of this difference of opinion 
between Mr. Hunt and some of his professional brethren, that 
he has confessedly failed to do any good with a simple generator 
of what, if it pleases him better, we will call the Livesey type; 
while the South Metropolitan Company are so satisfied with the same 
type of construction that it is being applied in the immense retort- 
houses now in course of completion at their East Greenwich works. 
Therefore, as this divergency of opinion and practice exists, it appears 
almost captious to complain of the conventional term by which we 
sought to describe it. The next paragraph of Mr. Hunt’s letter com- 
mences with a request for information, which would doubtless be forth- 
coming in the course of that inquiry which (having his own mind 
already made up) he considers unnecessary. May we suggest that our 
correspondent might make some little allowance for his weaker brethren, 
whose minds are not quite so settled ? Between the practice favoured at 
Windsor Street, Birmingham, and the Old Kent Road, London (not to 
say Ramsgate), there is a wide gulf. Why should Mr. Hunt object so 
strenuously to any attempts to bridge it? As to the statement con- 
cerning comparative outlay for different systems, we note with satis- 
faction that Mr. Hunt admits the use by us of the conditional expression 
“may cost,” &c. We never said that any existing structures have cost 
this amount; but merely that the ‘“‘ highest development” of a distinct 
order of structures may cost a great deal of money. If we had used the 
figures £50 or £100 instead of those actually employed in the illustra- 
tion, the argument would have been the same. We simply meant that 
if so much good is to be gained by regeneration, any expense in pro- 
viding for it is justifiable, because it would be returned with profit in the 
long run. On the other hand, if the generator is the one thing needful, 
why should its cost exceed that of a common furnace? The misunder- 
standing has arisen from Mr. Hunt’s having read his own mind into the 
article, instead of trying to follow the drift of our argument. Besides, 
if, as he says, his capital and revenue expenditure are such as to place 
him practically beside Mr. Valon, why should he contest the side of 
elaboration so warmly? We mentioned Mr. Valon as an example of 
one school; we are not aware of having anywhere named Mr. Hunt as 
an apostle of a different order. It is, of course, a question of method, 
and not of aim, that distinguishes our correspondents.—Ep. J. G. L.] 


Srr,—As Mr. Trewby remarks in his letter in last Tuesday’s Journat, 
I was indeed astonished to find experiments such as I had had so many 
months under trial here, were at Beckton made to show, whilst under 
the apparent condition of chimney draught, that air could be raised to a 
high temperature. But when every representation and protest that I 
made was met with the reiterated assertion that the experiments were 
under conditions equivalent to those found to exist in the air-flues of a 
gas-furnace, and when at one time I feared the experiments would 
terminate without my seeing them, I intimated to my assistant, who 
was with me, that I would say no more, but see the experiments to the 
end. My silence, then, I suppose, was attributed to my being ‘‘ dumb- 
founded.”’ As already intimated in my previous letter, I returned to 
Ramsgate, went through experiments with apparatus almost identical 
with his, and then sent him a copy of the results; pointing out his 
operator’s error. Strangely enough, he thereupon wrote requesting me 
—notwithstanding my expressed objections to the way in which his 
experiments had been tried—to confess my (!) mistake. I may here 
mention that when Mr. Trewby visited Ramsgate, and was shown the 
low temperature to which the air was raised when actually under the 
influence of chimney traction, even he was startled; and I as fully 
believed I had convinced him. I regret I am compelled, by Mr. Trewby’s 
reference to my visit, to import into the correspondence what may be 
considered a personality. The only other point I need refer to in his 
last letter is that part in which he says I assert that air cannot be 
heated beyond 200° Fahr. I assert no such thing. On the contrary, I 
have said over and over again, what everyone knows, that air may be 
raised to a high temperature under some conditions, but not whilst under 
what I maintain are those of chimney “ drag.” 

The publication of sketches of the apparatus used, and the modus ope- 
randi employed by Mr. Trewby in conducting his experiments will, I hope 
and believe, enable most of your readers to discern wherein the common 





error is made by most operators in carrying out similar experiments 
with a view to ascertain the heat to which air can be raised in the flues 
of a so-called regenerative furnace whilst subject to chimney draught. I 
can see as clearly as possible the error into which many have fallen ; and 
yet it seems almost a hopeless task to convey this in such a form as 
shall be distinctly understood. To endeavour once more to accomplish 
this, I must ask your readers to patiently follow me while I try to explain 
what is meant by chimney draught. The mistake made by most of your 
correspondents, as my subsequent illustrations will show, is the supposi- 
tion that the contents of a chimney are subjected to a pressure of 15 lbs. 
on the square inch at the top only. When at rest they sustain a pressure, 
as shown in the engraving, of 15 lbs. on the square inch at the top; but 
there is also a similar pressure at the bottom. Thus there exists a 
perfect balance throughout. Upon heat being applied, what occurs? 
A certain upcast is created, and the air-flues, in which there is no com- 
bustion, are thus made to receive at the bottom a slight increment of 
force, which is transferred (less the friction) to the top. To make the 
matter still further clear, let me refer to Fownes’s ‘‘ Chemistry,” 1861 
(division on ‘‘ Heat’’), pp. 34-5, wherein is given a most lucid description 
of chimney draught :— 

“The theory of the action of chimneys and of natural and artificial 
ventilation belongs to the same subject. Let the reader turn to the 
demonstration given of the Archimedean hydrostatic theorem ; let him 
once more imagine a body immersed in water, and having a density equal 
to that of the water. It will remain in equilibrio in any part beneath the 
surface; and for these reasons: The force which presses it downwards is 
the weight of the body added to the weight of the column of water above it ; 
the force which presses it upwards is the weight of a column of water equal 
to the height of both conjoined. The density of the body is that of water— 
that is, it weighs as much as an equal bulk of that liquid; consequently, 
the downward and upward forces are equally balanced, and the body 
remainsat rest. Next let the circumstances be altered, and let the body be 
lighter than an equal bulk of water. The pressure upwards of the column 














of water A C is no longer compensated by the downward pressure of the 
corresponding column of solid and water above it. 
2 ap ago! and the body is driven upwards. 


The former force 
If, on the contrary, the 

ody be specifically heavier than water, then the latter force has the 
ascendency, and the body sinks. All things so described exist in acommon 
chimney. The solid body, of the same density as that of the fluid in which 
it floats, is represented by the air in the chimney funnel; the space A B 
ae the whole atmosphere above it. When the air inside and out- 
side the chimney is at the same temperature, equilibrium takes place, 
because the downward tendency of the air within is counteracted by the 
upward pressure of that without. Now let the chimney be heated. The 
air suffers expansion, and a portion is expelled. The chimney, therefore, 
contains a smaller weight of air than it did before; the external and 
internal columns no longer balance each other, and the warmer an 1 lighter 
air is forced upwards from below, and its place supplied by cold air. If 
the brickwork or other material of which the chimney is constructed 
retains its temperature, this second portion of air is disposed of like the 
first, and the ascending current continues, so long as the sides of the 
chimney are hotterthan the surrounding air. Sometimes, owing to sudden 
changes of temperature in the atmosphere, the chimney may happen to be 
colder than the air about it. The column within forthwith suffers contrac- 
tion of volume. The deficiency is filled up from without, and the column 
becomes heavier than one of similar height on the outside. The result is 
that it falls out of the chimney, just as the heavy body sinks in the water, 
and hasits place occupied by airfrom above. A descending current is thus 

roduced, which may be often noticed in the summer-time by the smoke 
rom neighbouring chimneys finding its way into rooms, which have been 
for a considerable period without fire.” 

From the foregoing it will be at once seen that in air-flues, in com- 
munication with a shaft, there can be no actual pressure, from the very 
fact, as stated so distinctly in the foregoing extract, that any reversal of 
the balance will cause a downward instead of an upward current. 

I will now deal with the Beckton experiments, Nos. 1 and 2. I do not 
question the correctness of the results Mr. Trewby obtained—one could 
have expected none other; but it is patent to everyone that the experi- 
ments were not placed on an equal footing with chimney draught. It 
needs no further effort than a comparison of the diagrams furnished by 
Mr. Trewby with that of Professor Fownes to show that they are alto- 
gether at variance, and that the conditions of chimney draught can 
never be produced by means of a gasholder, nor indeed by any closed 
vessel. Your readers will remember how often, during the present cor- 
respondence, I have reminded them, and more particularly the writer of 
the letter to which I am referring, that, unless the conditions of chimney 
draught were correctly ascertained, and then faithfully transferred to 
the laboratory experiment, the result would be misleading. Now we will 
reverse the order, and transfer Mr. Trewby’s laboratory experiment in a 
practical shape to the furnace. The secondary air-flues in a regenerator 
furnace vary in their sectional area from 100 to 500 square inches, 
according to size and arrangement of the furnace. Suppose a gasholder 
be attached to the inlet ports, so as to maintain throughout their entire 
area an equal pressure (as was done in the experimental pipe) of from 
1-10th to 5-10ths of an inch of water, we shall pass out of them, and 
into the furnace (taking the sectional area of the flues at the minimum 
of 100 inches), every 24 hours— 

At 1-10th. At 2-10ths. At 3-10ths. At 4-19ths. At 5-10ths. 
1,254,000 .. 1,774,000 .. 2,171,500 .. 2,507,000 .. 2,803,000 c. ft. 


One need not further pursue this reasoning by asking what would be the 
result of also placing the primary air supply under the same pressure, 
as, of course, the pressure must correspond with that of the secondary 
supply. Compare the quantity actually required in 24 hours for secondary 
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combustion, say 175,000 cubic feet, and the 2,803,000 cubic feet as 
delivered under 5-10ths pressure, and one sees at a glance that the argu- 
ment that such a pressure does exist is not tenable for a moment. From 
the difference in the quantity required and that which would be dis- 
charged if under either of the tabulated pressures may be understood the 
extremely low velocity with which it in reality travels, and the conse- 
quently small amount of heat it can therefore pick up. 


Experiment 3.—Nothing proved to my mind so clearly the general error 
made by the operator from beginning to end as an examination of the 
illustration in connection with the experiment. Attached to a small 
copper tube of about 4 inch diameter (the size of the tube is not stated) 
is an iron chimney 12 feet high and 1# inch in bore, having a gas-jet in- 
troduced at the lower part, so that when the gas is lighted and the pipe 
above becomes heated, air is admitted to act on the thermometer. The 
area of the copper tube, taking it to be 4 inch in diameter, would be 
0°1963, and that of the upright chimney 2°4052. Here one has a copper 
tube about 2 ft. 6 in. in length, through which the air is drawn by a highly 
heated chimney 12 feet long and 12 times the sectional area of the experi- 
mental pipe! What result can follow, except the complete exhaustion of 
the copper tube which will produce a corresponding pressure throughout 
its entire length. This the operator considered to be legitimate chimney 
draught. To maintain such a state of things in actual practice, what 
size chimney, I ask, would he requisite? It is almost useless to 
calculate. The absurdity strikes one at once. The apparatus employed 
in the experiment conducted here corresponding to the one to which 
I have just referred consists of a #-inch iron pipe (enclosed within 
a muffle, heated to a bright red, and three times the length of the 
one shown in the illustration. To this is attached a vertical pipe of 
similar area which serves as a chimney—a much more severe condition 
of things than obtains in actual practice, seeing that the damper opening 
of a shaft is always considerably less than the combined area of the 
openings for the primary and secondary air. Pursuing the same method 
as that described by Mr. Trewby, the highest temperature attained was 
238° Fahr. The gas-jet in the vertical pipe was then turned out, and 
the chimney allowed to cool. Immediately the jet was extinguished the 
temperature began to lower until the chimney was quite cold, when the 
mercury stood at 118° Fahr.; thus showing a rise in temperature of 
120°. At the same time the flame of a lighted taper placed at the end 
of the }-inch iron pipe was drawn in; showing that air still continued 
to pass through the heated tube. On the completion of the experiment 
the glass tube was quickly removed, broken in half, and found to be red 
hot. It cannot, therefore, be said that the heat was lost from the tube 
before acting on the thermometer. On reference to the other diagrams, 
it will be observed the same mistake has been committed ; for in every 
instance the pipe leading directly to and from the water aspirator is 
many times larger than the area of the tube inserted in the furnace. 
To arrive at the real truth in this matter, one must be particular in 
making everything in the laboratory correspond with the conditions 
of a chimney; and it is important, therefore, that the proportion the size 
of the shaft bears to the combined area of the furnace and secondary 
air-flues be carefully noted and reproduced on a small scale in the experi- 
mental apparatus, otherwise the results will be misleading, and therefore 
valueless. 

Mr. Trewby has recognized the principle that air is not necessarily 
heated by being passed through a pipe or channel at a high temperature 
unless under sufficient pressure to take up that heat—a fact confirmed by 
a similar experiment here, in which the necessary conditions of chimney 
draught are closely followed. To sum up, the temperatures obtained in 
the Beckton laboratory are, no doubt, perfectly correct ; but they are due 
wholly and solely to pressure, and the consequent friction produced 
amongst the molecules of which the air consists, and are the results 
which I have repeatedly stated must, under those conditions, inevitably 
follow. What the advocates of elaborate furnaces have hitherto declared 
is that by the very act of the air passing through the flues it is neces- 
sarily raised in temperature to that of the channels through which it 
flows. This is the point I combat. 

The article was written to prove that but little practical value could 
be derived from the amount of heat obtained by passing air through the 
secondary flues of a regenerator under the necessary condition of low 
speed. But, singularly enough, it has been treated by some of your 
correspondents as an attempt to show that air cannot be heated under 
any conditions. Particular stress was laid upon the fact that a rise in 
temperature must be looked for with every increase of pressure. It is 
because of the practical absence of such in the flues of a regenerator that 
one gets an almost negative result. Assuming that the draught such 
as has been used by most operators to obtain the result they desire—viz., 
heating the air—really did exist, the whole economy of the gas-furnace 
would be upset; for it must be borne in mind that the successful working 
of this system of firing depends upon the small amount of draught 
employed. Nothing that has been said or done has altered or even 
shaken my opinion on the matter. The subject has been termed 
** Valon’s Theory.” It is no theory at all. It is Valon’s practice, sup- 
ported by the theory of others which I had put together (very imperfectly, 
perhaps) at some trouble and study, to explain to others, as well as I 
could, what had been a great puzzle at one time to myself. 

Mr. Evans points out that the words “ atmospheric pressure,” instead 
of “atmospheric conditions,” have been used throughout the article. I 
am obliged to him for the correction. When speaking of a substance 
being under atmospheric pressure, one means that it sustains in every 
direction a weight of 15 lbs. on the square inch. By reason of the forces 
acting and counteracting against each other, an equilibrium results. In 
writing the article in question, I had in mind these conditions, as found 
in the flues in connection with a chimney, and therefore did not deem it 
necessary to explain the sense in which the words “ atmospheric pres- 
sure” were employed. As to the other remarks made by Mr. Evans, the 
communication, I may remind him, was intended to be read and con- 
sidered as a whole. One can, of course, make nonsense of it, if one is so 
inclined, by taking the sentences apart. His ‘chapter and verse’ have 
been so fully dealt with by Mr. Gott, that it is needless for me to travel 
over the same ground. I would, however, just refer for a moment to the 
paragraph relating to chemical and mechanical heat. He says I stated 
that the two were very different things. Here is one of the instances 
in which the text is cited without the context. What I asserted was that 
chemical and mechanical heating are two very different operations. He 





refers to the result only ; I, to the mode of obtaining the result. He 
also gives an extract from Professor Tyndall’s work, ‘* Heat a Mode of 
Motion ”’ :—- 

“Let C be a cylindrical vessel with a base 1 square foot in area. Let 
PP mark the upper surface of a cubic foot of air at a temperature of 
0° C., or 32° Fahr. The height AP will then be 1 foot. Let the air be 
heated till its volume be doubled. To effect this it must, as before 
explained, be raised 273° C., or 490° Fahr., in temperature; and when 
expanded its upper surface will stand at P’P’ 1 foot above its initial 
position. But in rising from P P to P’ P’ it has forced back the atmosphere, 
which exerts a pressure of 15 lbs. on every square inch of its upper sur- 
face, the area of which is 144 square inches. In other words, it has 
lifted a weight of 2160 lbs. to a height of 1 foot.” 

What does the foregoing prove? That air, to be raised to 273° C., or 
490° Fahr., must be doubled in volume, and lift a weight of 15 lbs. Let 
this be followed out logically. If the air passing out of the flues of a 
regenerator lifts a weight of 15 lbs., it must be entering the first flue at 
a pressure of 15 lbs., and therefore the whole sectional area of the flues 
must be under this pressure while delivering from a free open end into 
the atmosphere. Mr. Evans may pursue this reasoning a little farther, 
and see to what extent air must be increased in volume and what weight 
it must lift to raise its temperature to 1200°; the limited amount of air 
in this case being heated in a cylinder open both at top and bottom. 

I thank Mr. Head for calling my attention to what seems a dis- 
crepancy. What I intended to convey was so plain to myself that I 
thought others would have no difficulty in understanding it. The 
draught used in glass or iron regenerator furnaces scarcely bears com- 
parison with that used in one employed in the heating of gas-retorts. 
In the course of his letter Mr. Head refers to the heating of the com- 
bustible gases. This undoubtedly is one of the great features in regenera- 
tion proper. Dr. Siemens in 1880 (see Journan, Vol. XXXV., p. 994) 
refers pointedly to the fact that he relied upon this method to a great 
extent for regaining and returning to the setting what would otherwise 
have been discharged from the chimney as waste heat. He also alluded 
to the low draught required to effect the necessary chemical action in 
the regenerator. 

And now, Sir, feeling I have devoted all the time that I had to spare, 
and more, to this subject, I must, for the present, leave it with your 
readers to think over; and if, in the meantime, no investigation, such 
as you recommend and I desire, confirms (or otherwise) my contention, 
another opportunity may be found of again bringing this question for- 
ward. I think I may fairly claim to have laid the matter faithfully 
before my professional brethren, supporting my statements in nearly 
every case by the direct evidence of experiments, conducted not only by 
myself, a by np Pomc gs =— and practical men. One can 
scarcely believe all of us to be mistaken. , e 

pen shot Oct. 15, 1884. W. A. Vaton. 

Srr,—I have read with considerable interest the voluminous corre- 
spondence that has taken place on this subject; but I had looked in 
vain, until the appearance of Mr. Gott’s letter, for one who really grasped 
the substance of Mr. Valon’s contention. The burden of his song seems 
to me to be this: That the amount of heat returned into a setting, by 
virtue of the air for secondary combustion being made to travel through 
a series of flues at a high temperature whilst under the low traction of a 
chimney, is so insignificant, that the benefits derived from this system of 
firing cannot be attributed to that source. He, therefore, philanthropi- 
cally says to those of his professional brethren who are about to commit 
themselves to the erection of costly furnaces wherein elaborate provision 
is made towards recovering the heat by these means from the waste 
gases, ‘‘Don’t.’’? I am one of those who happily are so situated as to be 
able to afford to wait for the solution of the question. But there are 
doubtless many who are withholding their hands, hoping that before 
long some ‘oracle’? may suddenly appear, and end their suspense by 
clearing away, once and for ever, the many ‘cobwebs of mystery which 
surround the subject and obscure the real truth. But surely it is neither 
sensible nor politic to wait on the chance of such an one coming to our 
relief, when, by a collective representation to the Council of The Gas 
Institute, the possibility and probability is that a specially constituted 
committee of competent men would be deputed, without unnecessary 
delay, to investigate and thoroughly sift the matter. I am not alone, 
Sir, in thinking your recommendation should be carried out without loss 
of time, unless some very good reason can be shown why such an inquiry 
should not take place. 

I cannot refrain from expressing surprise at the way in which many 
of your contributors have in this controversy carefully evaded the main 
issue; and, by dealing with isolated sentences contained in Mr. Valon’s 
article, have sought to cast doubt on the accuracy of his conclusions. 
I do not believe Mr. Valon to be so vain as to consider that his asser- 
tions are entirely free from error, or egotistical enough to think he has 
probed the subject to the bottom. Yet those who have attempted to 
correct his mistakes should at least remember that they too are fallible. 
Notably amongst those who would enlighten your readers as to “ laws 
and logic” is Mr. Enoch Evans. I will turn to the paragraphs of which 
his letter consists, and separately deal with each. 

Par. 3.—This sentence was one contained in Mr. Valon’s verbal reply 
after the heated debate at the meeting of The Gas Institute in June last. 
I do not remember the exact words he used on this occasion ; but. the 
impression conveyed to me was that he wished a distinction to be drawn 
between the amount of heat created by the chemical combination of two 
different substances, and that which could be obtained if one of these 
was heated and the other made merely to come in contact with it. 1 
may be wrong ; but I fancy this is the interpretation he intended. ; 

Par. 4.—From the words ‘atmospheric pressure,” as used in this 
instance and in every other place in which they occur, they are evidently 
employed in the sense of ‘‘ atmospheric conditions.”” In the experiment 
cited by Mr. Evans, the air is under 15 lbs. pressure per square inch of 
its upper surface. The atmospheric conditions are such that, by reason 
of an equal amount of force being exerted in every direction, its efforts 
on any one spot are nullified. In fact, a balance is established. : 

Par. 5.—As soon as the air expands (whilst, let it be borne in mind, 
under atmospheric conditions, and therefore not under any pressure) the 
heat absorbed becomes latent, and in its rarefied state passes away. In 
text-books where “ the coefficient of expansion of air for each increment 
of temperature” is given, the air under treatment is supposed to be in & 
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closed vessel subjected to the pressure of the atmosphere on the surface, 
and with no counteracting force on any portion of it. 

Par. 6.—Not the slightest intimation is given of what the object was in 
conducting the experiments here alluded to; nor, indeed, anything of 
their character. This extract from Joule is no refutation whatever of 
the assertion under criticism, but is confirmed by the citation from 
Deschanel contained in paragraph 7. 

Par. 8.—No one doubts that ‘‘ when once such a mixture has been 
effected it continues to be permanent and uniform ” whilst under the same 
conditions ; but when these are changed, and the conditions become 
abnormal, then one must expect abnormal results. The abnormal con- 
dition in the case under consideration is in subjecting the air to the 
influence of intense heat. 

Par. 9.—It is palpable that the sentence occurring in the article—viz., 
‘expansion cannot take place to any considerable extent without greatly 
increased pressure ’’—is incomplete, inasmuch as thefword “ resulting ” 
should have been added. 

Mr. Carr, in his letter in last Tuesday’s Journat, is lavish in his praise 
of Mr. Valon for the trouble he had taken in bringing the matter so pro- 
minently before the gas world, and he is also good-natured in his cri- 
ticism ; yet I regret to see that he has, to some extent, imitated Mr. Evans 
in the manner of his criticism. His remarks in reference to the Turkish 
bath receive rather a fatal wound from the pen of Dr. Hicks, whose letter 
appears conjointly with his. But as to Mr. Carr’s object in putting the 
interrogation with regard to the temperature air would attain “ if herme- 
tically sealed in a regenerative flue,” I cannot understand it. Such a 
condition is paralleled by nothing in the flues of a so-called regenerative 
furnace, where the air simply passes on uninterruptedly without being 
even arrested in its course for one moment. 

I am one of scores who have visited Ramsgate and seen with my own 
cyes experiments conducted under conditions corresponding exactly to 
those found in an ordinary shaft ; and I can vouch for the care which is 
taken to get thoroughly accurate and reliable results. I would recom- 
mend all who are sufficiently interested, and have a few hours to spare, 
to pay Ramsgate a visit. Ican assure them it would not be time lost. 

Oct. 16, 1884, Arm. 


Srr,—Mr. Robert Hicks, M.R.C.S., is kind enough to submit his 
opinions to criticism in your columns. He says (ante, p. 674): ‘* Had 
the atmospheric air received anything like the same heat as the iron of 
the oven in which the experiments were performed, the man himself 
would have been as certainly cooked as the eggs and steaks.’”’ Why not 
say: ‘ Had the atmosphere not been heated to nearly the same tempe- 
rature as the iron, the eggs or steaks would have remained uncooked as 
certainly as the man”? Again: “If the interior air were so heated, the 
natural moisture would soon be driven off, and the lungs of the taker of 
the bath soon be heated to the coagulating point of albumen, and so 
injured as to be past recovery, from desiccation of the delicate tissues 
composing the tubes and cells of those organs.” How very dreadful ! 
If the victim had no sense of thirst, or could not quench it. Allowing 
that Mr. Hicks has not seen the quotations on p. 629, that he despises 
their authors, and the exquisite practical work they have done, he really 
ought not rashly to fly in the face of a “ high priest ’ of his own order. 
When he wrote the sentences just quoted, he surely could not have known 
that Professor Huxley had said: ‘‘ Hence it is that, so long as the surface 
of the body perspires freely, and the air-passages are abundantly moist, 
a man may remain with impunity for a considerable time in an oven in 
which meat is being cooked. The heat of the air is expended in 
converting this superabundant perspiration into vapour, and the 
temperature of the man’s blood is hardly raised.” (See ‘‘ Elementary 
Physiology,” p.129.) If the air-passages were liable to be affected accord- 
ing to Mr. Hicks’s assumption, would they not be frozen solid when 
subjected to Arctic temperatures ?—say 192° Fahr. below blood heat, or 
70° Fahr. greater difference than that between blood heat and the heat 
of a Turkish bath, Mr. Hicks may find in the following calculation and 
remarks further reason to modify his assertions. The insensible per- 
spiration from the body is, under ordinary hygrometric conditions, about 
1-5lbs. in 24 hours. The air inspired under ordinary circumstances by a 
man taking little or no exercise in 24 hours is not more than 33lbs. The 
heat required to evaporate 1-5 Ibs. of water at a temperature of 100° Fahr. 
would cool 51 Ibs. of air from 220° Fahr. to 100° Fahr. But the insen- 
sible perspiration would be vastly augmented at 220° Fahr.; and 0°7 lb. 
of water, not included in the above calculation, would be evaporated from 
the lungs themselves. Other features of Mr. Hicks’s letter encourage the 
thought that it probably reveals the origin of some of Mr. Valon’s very 
peculiar assertions. 

One of your correspondents (p. 675), alluding to the extracts (p. 629) 
says: “ So far as they relate to the heating of air, they refer to a limited 
quantity confined in a closed vessel, which Mr. Valon has repeatedly 
explained he does not refer to.’’ To measure expansion, &c., the use of 
a closed vessel was sometimes necessary; but each extract is justly 
applicable to the assertion it controverts. In some cases especial pains 
have been taken by the investigator to prevent anyone thinking that 
merely enclosing the gas affected the physical properties under examina- 
tion. This is notably the case in the statement of Mayer’s “‘ Mechanical 
Equivalent of Heat,’’ the commencement of which forms the second 
extract. Another case appears in the same volume, p. 121. 

Oct. 16, 1884. Enocu Evans. 





PURIFICATION BY LIME. 

Sm,—With reference to Mr. Foster’s remarks on this subject in the 
Journat of the 30th ult., allow me to say that experiments made in 
July, 1882, and published ia the Chemical News of June 13, 1884 (some 
two months before Dr. Divers’s communication to the Chemical Society) 
showed that the composition of the sulphide of calcium formed by pass- 
Ing an excess of coal gas containing sulphuretted hydrogen over slaked 
lime in powder is represented by the formula— 

Ca He Oz 

Ca He Og 

CaS. H,O 

CaS.H:,O 
and Iam glad to learn that Mr. Foster’s researches, so far as he has 
disclosed them, confirm = results. Mr. Foster has apparently used the 
analytical method only, whereas my experiments were both synthetical 





and analytical; and the fact has been established that in dry lime (as 
distinguished from milk of lime) purifiers only one-half of the lime 
becomes sulphided. 

If Mr. Foster will refer to Dr. Divers’s paper, he will find that solutions 
of calcium hydrate are referred to, and that, under those conditions, lime 
and sulphuretted hydrogen combined equivalent for equivalent. If I am 
not mistaken, Mr. Newbigging gives the efficiency of dry lime as only half 
that of milk of lime. This must refer to its action with sulphuretted 
hydrogen; for, as regards carbonic acid, a dry lime purifier is nearly as 
effective as milk of lime, only from 5 to 10 per cent. of the lime being 
uncarbonated. 

In connection with this subject, it is a curious fact that when carbonate 
of lime has been formed on the large scale by the expulsion of sulphu- 
retted hydrogen from sulphide of calcium by carbonic acid (as in the 
ordinary way of working the carbonate when forming a sulphide of cal- 
cium purifier), the resulting compound only contains 1 or 2 per cent. of 
uncarbonated lime, as against 5 or 10 per cent. when carbonic acid in 
gas free from sulphuretted hydrogen unites directly with hydrate of 
calcium. The bearing of this on the most economical working of car- 
bonate purifiers is obvious; but, of course, it depends on the way in 
which the connections are arranged whether this mode of working is 
practicable. 

Mr. Foster’s and my own results as to the composition of sulphide of 
calcium are precisely such as might have been predicted ; chemists being 
well acquainted with the oxychlorides of calcium. As pointed out else- 
where, bleaching powder is a similar molecular compound formed by 
passing an excess of chlorine gas over slaked lime in powder; the result 
being that only half the equivalent of chlorine is absorbed. 

I do not understand the last paragraph in Mr. Foster’s letter. Very 
few gas engineers employ lime and oxide in series, in order to remove 
sulphuretted hydrogen by lime. It is true that a portion of the spent 
lime almost invariably goes away as sulphide; but this is rendered 
necessary by the restrictions as to the amount of sulphur compounds 
other than sulphuretted hydrogen. Were these restrictions abolished, 
the whole of the lime would be converted into carbonate. Its only use 
would then be for the removal of the carbonic acid and the consequent 
saving of cannel. . we 

Chiswick, Oct. 17, 1884. C. 'W. Penman. 





THE CORPORATION WATER-WORKS RATING BILL, 1884. 

Sir,—My attention has been drawn to an article in your issue of last 
Tuesday, in which you refer to the Water-Works Rating Bill in connec- 
tion with my name. You say that “this measure failed, as it deserved 
to do, because of the intense selfishness which actuated it.” I do not 
propose to discuss the merits of the Bill; but I ask you to be kind 
enough to allow me to correct the statement above referred to. The 
reason the Bill failed was because it really was never reached. The 
Government appropriated Wednesdays prior to the day (July 30) on 
which the Bill occupied the second place for second reading. 

Leeds, Oct. 18, 1884. G. W. Morrison, Town Clerk. 





REFLECTORS FOR SUN-BURNERS. 

Srr,—In the Jovrnau for the 7th inst., I notice a description of a 
sun-burner patented by Mr. C. Hunt, of Birmingham. I wish to state 
that hexagonal reflectors have been in use in this town for nearly two 
years past. It is very possible that Mr. Hunt, when applying for pro- 
tection, may have thought he was “ the true and first inventor thereof,” 
&c. At the same time I should not like to be barred from constructing 
more burners of the same kind, as they appear to give every satisfaction. 


Mansfield, Oct. 18, 1884. Joszru Hexpon. 





Tue Ratrine or Gas-Worxs.—Mr. W. Livesey writes us that he has pre- 
pared a communication on the subject of the rating of gas-works, and 
intended forwarding it for insertion in to-day’s Journay. He has, how- 
ever, been compelled to defer its publication till next week. The subject 
is an important one; and, in view of the proposed reference of it to the 
Gas Companies’ Association (as suggested by Mr. H. E. Jones, in his 
letter in the Journat for Aug. 5 last, and cordially acquiesced in by our 
correspondent of the same name last week), the promised contribution 
from the able Secretary of the Association will, it is needless to say, be 
looked forward to with considerable interest. 


Gas Compantes’ Returns, 1883.—The Secretary of the Gas Companies’ 
Association (Mr. W. Livesey) requests us to state that he has frequently 
of late been asked to forward to different gas companies a copy of the 
Board of Trade return in regard to gas undertakings in the United 
Kingdom for 1883, and has made numerous inquiries as to when it will 
be issued to the public, but has failed to obtain any reliable information 
about it, although it is stated to be in print. He has arranged fora 
number of copies of the return to be sent to him as soon as it is issued; 
and when he receives them he will forward a copy to each of the 
Companies subscribing to the Association. 








In the course of his inaugural address at the recent meeting of the 
Institution of the Chemical Engineers at Cardiff, Mr. J. Lowthian Bell 
stated that the quantity of coal employed in gas making in England durin 
the year 1882 amounted to 9,390,000 tons ; being 6 per cent. of the tota 
output of this country. 

Art the half-yearly meeting of the Imperial Continental Gas Association, 
to he held on the 4th prox., the Directors will, subject to the audit of the 
accounts, recommend the declaration of a dividend of 5 per cent., free of 
income-tax, for the half year ended the 30th of June last, on the £3,500,000 
stock of the Association. 

Last Thursday, at the International Health Exhibition, Mr. C. E. Cassal, 
F.C.S., lectured on “ Water Analysis.” The lecturer explained, by the aid 
of experiments, the various systems of analysis at present in use, and 
pointed out their advantages and shortcomings. Among those present 
were several well-known Medical Officers of Health. 

A Company was registered on the 6th inst.—under the title of the Atlantic 
Storeage Company, Limited—with a capital of £70,000, in 4000 preference 
and 10,000 ordinary shares of £5 each, in order to take over the goodwill 
and undertaking of the Alum and Ammonia Company, Limited (in liquida- 
tion), carrying on business at the Atlantic Wharf, Bow Common, and at 
Battersea. 
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Gas GoveRNors.—Redman, T., of Bingley. No. 8110; May 23, 1884. 

This invention relates to the method of arranging the passage-ways of 
gas governors, so as to enable them to be fixed in a vertical or a horizontal 
position, as circumstances require, or both ways respectively ; thus dis- 
pensing with the use of elbows, bends, or short lengths. 

With this object, the length of the horizontal way forming the inlet to 
the governor, and which passes on the under side of it, is increased enough 
to allow of room for a boss to be cast on it directly under another and 
similar boss cast on to the upper outlet way, which is extended in like 
manner to the lower way forming a part of it. These bosses are thus so 
situated, that when the vertical inlet and outlet pipes are connected they 
may be in the same vertical line, while the governor is still in a horizontal 
position, and the horizontal inlet and outlet taken out at their respective 
ends as heretofore. When the governor is used for horizontal pipes alone, 
the vertical inlets and outlet are kept closed and plugged up te for use 
if required. When used for vertical pipes alone, the horizontal inlet and 
outlet are plugged up. 
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The illustration shows a sectional elevation of the governor, with its 
ways or passages, and the various inlets and outlets. A, B,andC are inlets, 
D and E are outlets; F and G indicate the passage of the gas through the 
valve, as shown by the arrows. When the governor is connecte with 
pipes fixed horizontally (as shown), the inlet will be at A and the outlet 
at D; and when connected with pipes requiring to be fixed in a vertical 
direction, the inlet may be at B or C, according to convenience or circum- 
stances, and the outlet at E,as shown. But, if necessary, the horizontal 
connections A, D are dispensed with entirely, and only the vertical parts 
B, C, E retained, as shown by the dotted lines H, K; thus forming a ver- 
tical governor only. Also, if it be necessary or desirable that the governor 
should be used in both directions at the same time, the pipes may be 
coupled up to any of the inlets A, B, C, and the outlets D, E. Likewise 
the horizontal inlet may be used with a vertical inlet, or a vertical inlet 
with a horizontal outlet, as need may be; the governor still retaining its 
horizontal position in all cases. 


ae" aaa or Gas.—Salisbury, S.C., of New York. No. 9065; June 17, 


This invention relates to apparatus for making illuminating gas from 
hydrocarbon liquid and hydrogen vapour as well as from coal aan hydrogen 
vapour ; and ordinary coal-gas works may be utilized in carrying the inven- 
tion into practice. 


Fig. 4. 






































Fig. 1 is a front view, partly in section, of an ordinary bench of retorts 
fitted with the present patented appliances; and fig. 2 is a vertical central 
section of thesame. Fig. 3is a vertical central section of one of the retorts 
of a modified form. Fig. 4 is a similar section of the retort designed 
for making gas from coal and hydrogen vapour or coal and hydrocarbon 
vapour. Fig. 5 is a sectional view of apparatus for injecting oil as well as 
hydrogen vapour into the distributing pipe. 

A is a steam-pipe, which admits steam into the superheating pipe B. 
This pipe B is encased in the pipe G. The steam impinges against the 
head of the pipe C; returns through the space between the pipes Band C; 





and enters the pipe D. It then passes through the pipe E, into the large 

ipe F, which forms a decomposing retort. This retort is filled with iron 
ed or small pipes. The steam hegted in its passage becomes decom- 
posed into hydrogen and other gases, which pass into the distributing-pipe 
G and through the small service-pipes H into the several retorts, and also 
into the furnace. 

An injector I (shown detached in fig. 5) is interposed at each point of 
entrance into the retorts and furnace. The steam entering through the 
pipes H into the inner section K of the injector meets at its exit a supply 
of hot hydrocarbon oil or vapour, which is admitted through the pipes I 
into the surrounding section M of the injector. This hydrocarbon vapour 
is then forced into the pipes N, one of which is placed inside each 
retort where it is mixed and again heated to about 1000°. The pipes N 
discharge at the rear end of the retorts the hydrocarbon vapour, which on 
its return encounters the division-plates O, each provided with a number 
of short pipes or perforated brick tiles. These partitiogs form mixing 
chambers O; and cause perfect mixture of the vapours, forming a fixed 
gas, which passes through the pipe P into a suitable reservoir. The plates O 
are cast in one piece with short pipes through which the vapour passes. 
An extra hydrogen pipe H!, which is for the purpose of reducing the 
quality of the rich hydrocarbon vapour which is admitted by the pipe N 
into the rear portion of the retort is placed in the retort as shown. This 
pipe H! connects with the general distributing-pipe G, in the same manner 
as the other hydrogen supply-pipes H which lead to the injector. 


Fig. 3 





















A modified form of one of the retorts is shown in fig. 8. The division- 
a O are omitted, and the superheating steam-pipes, A, B, C, D, and 

ydrogen-generating pipes E, F, are placed within the retort. The dis- 
tributing-pipe N in this retort is connected and supplied in the same 
manner as the pipe N in the other form of construction. The modified 
form shown in fig. 4 is designed for the use of coal, and is provided with a 
= N!, which discharges hydrogen vapour at the end of the retort, for re- 

ucing the rich gas at the early stages, and hydrocarbon vapour for enrich- 
ing poor gas at the later stages of distillation. 

The retorts and other parts of the plant are first heated to about 1000° or 
1200° Fahr. Steam is then admitted into the superheating pipes; and, 
when superheated, is conveyed to the retort, where it becomes decomposed 
—the gases being liberated. A portion of the oxygen is absorbed by the 
decomposition of the iron borings; forming the oxide of iron. These 
liberated gases are then carried to the distributing-pipe G; thence to the 
branch-pipes H; and so on to the inner shell of the mixing and heating 
injecter. The oil is first heated to about] 500°, by means of superheated 
steam in the main oil-pipe or otherwise; and is then distributed to the 
branch-pipes leading to the outer shell of the injector, where it is further 
heated by the red-hot hydrogen contained in the inner shell before they 
come in contact. There is a space of about ? inch in length where the hot 
oils and hot hydrogen gas are mixed. The compound, in the form of a 
vapour, then passes from the delivery end of the injector through a pipe 
into the pipe leading to the heated retort; and is discharged into the rear 
end of it, under a regulated pressure. When thus discharged it is fully 
1000° temperature ; and then it has to pass through the opening in theiron 
division-plates or holes in the plates that form the mixingchambers. The 
pressure is in all cases regulated by valves of ordinary construction. The 
passage of the vapour through these holes and mixing chambers thoroughly 
mixes the same, and forms a permanent fixed gas of such quality as may 
be desired. The quality is regulated by valves on the hydrogen and oil 
pipes attached to the injector. 


ExTRACTING SULPHUR FROM SULPHURETTED HyproGEeNn.—Redfern, G. F.; 
communicated from H. von Miller, and C. Ope, of Kruschau, Austrian- 
Silesia, No. 10, 743; July 29, 1884. 

According to this invention, the sulphide of hydrogen is led through a 
heated sulphate of an alkali or an alkaline earth, when the oxygen of the 
sulphate combines with the hydrogen of the sulphuretted hydrogen, the 
sulphide corresponding with the sulphate employed remaining in the appa- 
ratus, while sulphur flows out or is sublimated. Atmospheric air is then 
blown into the heated sulphide thus obtained ; and this sulphide is thereby 
oxidized again—i.e., converted into the corresponding sulphate, which may 
be employed afresh for the purpose of extraction. 

To carry the invention into practice, the sulphide of hydrogen to be 
decomposed is led through a retort or a series of tubes, filled by preference 
with small pieces of gypsum, and heated to red heat; the outlet of the 
retort or series of tubes communicating with a condenser for the liquid 
sulphur. The following equation represents the reaction which takes 


place :— 
CaSO,+ 4 HeS = CaS +4H20+45. 


In order to effectually prevent the freed oxygen from combining with sul- 
—, care must be taken to lead in continuously a surplus of sulphide of 

ydrogen—whereby each atom of oxygen in a nascent state will always be 
surrounded by sufficient atoms of hydrogen (for which it possesses a closer 
affinity). The sulphide of hydrogen which is introduced in this way into 
the condenser is thence led back into the lye from which the gas is 
developed ; and so it is subsequently worked into sulphur. When the 
whole of the om is reduced to sulphide of calcium, the sulphuretted 
hydrogen to be decomposed is led into another apparatus similarly arranged, 
and here the process goes on in a similar manner while atmospheric air is 
blown into the first apparatus for the purpose of oxidizing the sulphide of 
calcium again into sulphate of lime (gypsum). In order that the heat freed 
by this oxidation may be utilized, the two retorts or series of tubes above 
mentioned are so combined with each other that the neat escaping from 
one retort or series of tubes serves for heating the alkaline or alkaline- 
earthy sulphate in the other. 








At the Yorkshire (North Riding) Quarter Sessions last Tuesday, an 
appeal by the Dewsbury and Heckmondwike Water-Works Board against 
a poor-rate made on June 19, 1882—the respondents being the Assess- 
ment Committee of the Penistone Poor Law Union, the Churchwardens of 
Penistone, and the Overseers of the Poor of Thurlstone—was respited. 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Wepnespay, Ocr. 15. 
(Before Justice Cutty, Vacation Judge.) 
HAYWARD U, THE EAST LONDON WATER-WORKS COMPANY. 

Mr. GopErrRor moved ex parte for an injunction to restrain the defendant 
Company from cutting off the water supply to 39 houses in Abbey Road 
and Brookby Street, West Ham, belonging to the plaintiff. 

Justice Cutty said he understood that a similar application had been 
made to Justice Wills, and refused. 

Mr. Goprrror said the case referred to by his Lordship was that of 
Machin v. The East London Water-Works Company, and the injunction 
was refused on the ground that it was of a mandatory nature. In the 
present case, if the water were cut off, the inhabitants of the houses (115 in 
number) would be put to great inconvenience. 

Justice Cuirry asked whether the plaintiff was willing to pay into Court 
the sum demanded by the Company. 

Mr. GopErrot replied that he was quite willing, provided the payment 
was without prejudice to any question. 

Justice Cuitty said he understood the Company possessed statutory 
power to cut off the water supply in the event of non-payment. 

Mr. GopEFrrot1 said this was so; but, according to the cases, the water 
ought not to be cut off when there was a bond fide dispute. The Common 
Law Oourts had held, in two instances, that where there was a bond fide 
dispute, the company should go to the proper tribunal to have it deter- 
mined, after the tender of a propersum. In the present case the plaintiff 
had made a tender. 

Justice Curry asked whether the rent was in arrear. 

Mr. GopError said he thought not. In August the demand was made 
for two quarters’ water-rate to Midsummer, and also for a payment in 
advance; and as no payment in advance had been asked for during the 
whole time the plaintiff had owned the houses, it could not be said that he 
was in arrear. 

Justice Currty: Oh yes, he can. In many cases the companies do not 
enforce their strict rights ; but this does not prevent them from putting 
them in force. 

Mr. Goperror said he did not rely upon this point at all. 

Justice Cutty said a plaintiff could not set up such a point in a Court 
of Law. What was the amount of the demand 

Mr. Goprrror replied that the Company claimed two quarters’ water- 
rate to Midsummer ; and this, according to their assessment, amounted to 
£12 6s. 3d. If they were entitled to ask for a payment in advance, the 
sum would come to £24 12s. 6d. He had tendered the money now due, 
and was prepared to pey into Court the whole amount. 

Justice Currty said before an injunction could be granted the plaintiff 
must pay into Court the whole amount claimed. 

Mr. GopEFROI was quite willing to do this, without prejudice to any 
question. 

Justice Curtty said this being so, and the plaintiff giving the usual 
undertaking as to damages, there would be an injunction to restrain the 
defendants, over the first motion day in November, from cutting off the 
water. He granted the order for the purpose of having the question tried ; 
and the Company were fully quetected by the payment into Court of the 
full amount claimed. 


HUDDERSFIELD BOROUGH COURT.—WEpneEspay, Oct. 8. 
(Before Messrs. Hatcu, GREENWooD, and MiIpGLeEy.) 
DEFRAUDING THE GAS DEPARTMENT. 

Samuel Rushworth, a joiner, was summoned for having committed a 
breach of the Gas-Works Clauses Act, 1847. 

It appeared that on the 25th ult. two meter inspectors in the service of 
the Huddersfield Corporation visited the defendant’s house, and found a 
light burning. They asked to see the meter, and were told that it was in 
the cellar; but, on going down, they found that it had been removed. A 
connection had, however, been made between the Corporation mains and 
the fittings inside the house, by means of a flexible tube; and defendant 
was thus using the gas without its being paid for, or even registered. 

The Town Crierk (Mr. Batley) said that the penalty under the section 
on which the summons was taken out was £5, and 40s. for every day that 
the connection was allowed to continue. The house had been occupied by 
defendant for some time, and would have been visited regularly had there 
been a meter in the house, because then the defendant’s name would 
have been on the register of consumers. 

Defendant, in reply to the Bench, said he had no defence; but_was very 
sorry. 

The CHarRMAN said this was a very serious case. Defendant had been 
robbing the ratepayers ; and apparently there were no means of knowing 
— long this had been going on. He inflicted the full penalty of £5, and 

is. costs, 


WANDSWORTH POLICE COURT.—Frinay, Oct, 17. 
(Before Mr. PaGEt.) 
A COMPANY FINED FOR CUTTING OFF WATER. 

To-day the Southwark and Vauxhall Water Company were summoned 
for refusing to supply water to Albert Bentley, of Battersea. 

Complainant stated that the Company’s collector called on the 26th of 
September and demanded £1 4s. His wife tendered 18s., according to his 
assessment, for three-quarters’ water supply due up to June; but the 
collector refused to accept it, and the water was cut off. On the 29th he 
went to the office and paid £1 4s. for four quarters. He also paid 6s. for 
water up to Christmas, and 10s. for laying it on. The house was still 
without water. 

Mr. M‘Caux, who appeared for the Company, referred to the receipt, 
which bore the words “ subject to the fittings being in accordance with 
the Company’s regulations,” and asked the witness whether he was not 
told that the water would be laid on if the fittings were in order. 

Witness said he was told that the water would be laid on provided the 
fittings were there. Being asked if there was a waste apparatus, he said 
there was a waste-pipe. He had not made any alteration in the fittings, 
Which remained in the same state as formerly. 

Mr. Pacer said the issue was whether the Company had a right to take 
a law into their own hands and cut off the water when there was a 

ispute. 

Mr. M‘Caxx submitted that the complainant was not entitled to the supply 
until he had complied with the regulations; and said the Company never 
cut off water on the question of the rate. 

One of the turncocks said he asked the complainant to supply a water- 
waste preventer, and make other alterations. He told him that when he 
had complied with the regulations, the connection would be made. Com- 
Plainant refused ; and said that, as he had paid all that was due, he should 
— the Company to make the connection. 

r. Paget inquired whether it was contended that the water would have 
been cut off if the 24s, had been paid on the 26th of September. 











Mr. M‘Catt said it would have been sooner or later, until the regulations 
were complied with. 

Mr. Pacet said it was quite clear that it was an attempt on the part of 
the Company to adopt a very severe mode of taking the law into their own 
hands, subjecting the parties to extreme inconvenience, instead of raising 
the question before a magistrate, without expense. He therefore fined the 
Company £5; and a further sum of £5 10s. for continuing the neglect, 
with 2s. costs. 

Mr. M‘Catt gave notice of appeal. 





WOOLWICH POLICE COURT.—Frmay, Ocr. 10. 
(Before Mr. Mansuam.) 
THE BASIS OF VALUATION FOR WATER-RATES, 

Mr. W. Hamilton (who said he was Honorary Secretary of the local 
“ Water Consumers’ Defence Committee”) was summoned by the Kent 
Water-Works Company in reference to a dispute as to the water-rate. 

Mr. Pouanp, who appeared for the Company, said that the Directors 
had endeavoured loyally to abide by the decision in the case of Mr. Dobbs ; 
but it could hardly be contended any longer, as it had been contended, that 
they were bound to take the net valuation from the rate-book. 

Mr. Marsnam: That is clearly not binding. 

Mr. Wuate (for the defendant): I do not contest the point. 

Mr. Poxianp then proceeded to say that the Company charged Mr. 
Hamilton £1 8s. a year on a net assessment of £20; and he refused to pay 
more than £1 4s., onan assessmentof £19. The annual rent for the house 
which the defendant occupied at Plumstead, was £26; he paying the rates, 
&c. The only deductions in the annual value would be £4 for repairs, and 
6s. for insurance; leaving the net value £21 14s. 

Mr. Wua.e said there ought to be also deducted 74 or 10 per cent. for 
cost of collection and loss of rent when the house was empty. 

Mr. Potanp disputed this assumption. 

Several witnesses were called, who said that 24 per cent. was generally 
allowed for collection of yearly rents; but there was some difference of 
opinion as to deductions for the risks of non-occupation. The agent who 
collected the defendant's rent said that houses in the neighbourhood were 
seldom empty ; but Mr. Bishop, secretary of a local building society, said 
that a few years ago the case was otherwise. 

Mr. Potanp: But this house is actually let for £26. Is not that the 
annual value to the landlord ? 

Mr. Bisuor : No; because he never gets what he lets at. 

Mr. Marsuam said he would allow the costs of colleciion 13s., but not the 
deduction claimed forempties. The net value would, therefore, be assessed 
at £21 1s., which would be against the defendant. 

Mr. WHALE resisted an application for costs, on the ground that this was 
a test case; but Mr. Marsham said the defendant was backed by an Associa- 
tion, and must pay £3 3s. costs. 

SOUTHAMPTON COUNTY BENCH.—Frimay, Ocr. 10. 
(Before Mr. S. MacnacutTen and a Bench of Magistrates.) 
ILLEGAL CONSUMPTION OF GAS. 

William Fillis, a gasfitter, was summoned by the Southampton Gaslight 
and Coke Company for defrauding them by abstracting gas for use on his 
premises without allowing it to pass through the meter to be registered. 

He pleaded guilty; but said he had an explanation to offer. 

Mr. Tay.LeR prosecuted for the Company; their Manager (Mr. S. W. 
Durkin) being present. 

Mr. TaYLeER said that, on the 8th ult., an inspector of the Company called 
at defendant's house, and found that he was not at home. He, however, 
detected a smell of gas, and on going to the meter found that the supply- 
pipe had been disconnected at the valve, and an india-rubber tube substi- 
tuted, which was carried to the house supply-pipe, this also having been 
disconnected. The gas could thus be used at any time without passing 
through the meter to be registered. It was, in fact, stolen. The Gas- 
Works Clauses Act, 1871, provided in these cases the imposition of a fine 
not exceeding £5. The Company did not know howlong the defendant had 
carried on this surreptitious consumption of gas; but they did not ask for 
an exemplary penalty. 

Defendant said that on the evening in question he found the gas at his 
house leaking at the valve, and could not light up. He thereupon left the 
house, and went to a shoemaker’s opposite to procure a piece of leather to 
substitute for the worn-out piece in the valve; and while he was absent— 
only about ten minutes altogether—the inspector happened tocome. Had 
the inspector waited until his return, he would have seen him come back 
with the leather in his hand to remedy the defect. The job was finished 
in less than half an hour; and he was obliged to connect the pipes on 
either side of the meter in the way he did, in order to prevent the escape of 
gas while he put the new leather to the valve. 

The Bencu, after deliberation, said defendant had evidently attempted to 
obtain gas without paying for it; but as the Company had, as it were, 
recommended him to mercy, they would only inflict upon him half the 
penalty to which he had rendered himself liable—viz., £2 10s., and the 
costs, 7s. 

The fine was paid. 


CANTERBURY COUNTY COURT.—Mownpay, Oct. 13. 
(Before Mr. W. L. Sexre, Judge.) 
ANOTHER WATER-RATE DISPUTE. 

The Canterbury Gas and Water Company summoned Mr. S. H. Dean, a 
wine merchant, for the sum of £6 17s. 3d. (as explained below) ; but 
£6 2s, 8d. was paid into Court, leaving a balance of 15s. in dispute. 

Mr. KinGsForpD, in opening the case for the plaintiff, said that in May, 
1870, the Company arranged to charge defendant £1 10s. a quarter—17s. 
for water for domestic purposes, and 13s. for water for business purposes. 
This arrangement went on for 13 years, when the case of Dobbs v. The 
Grand Junction Water-Works Company was heard. In consequence of 
this, at Christmas, 1883, the Directors revised their charges ; and, instead 
of basing their rates on the gross rental, they adopted the most certain 
basis they could, and charged on the rateable value. Defendant's rent 
being £85 a year, he would be charged on a rateable value of £68, In this 
particular case the Directors left the rate at £1 10s. a quarter, ‘as per 
special agreement,” for a short time. Defendant thought this was too 
much, as other consumers’ rates had been reduced ; and he made an appli- 
cation to the Directors. On the 1lth of February they determined to 
charge him, on his rateable value, 15s. 4d. a quarter for water for domestic 
purposes, and 10s. for water for trade purposes. This made the total 
charge of £1 5s. 4d. Mr. Dean, who was at the meeting, left without 

rotest; and apparently accepted the Directors’ terms. It might be that 
i had some mistaken idea that he could fix his own charges for the water 
he required for business purposes. The Directors, however, had to fix 
them; and defendant would be liable to penalties if he took water for 
trade purposes without entering into an agreement. The Directors had no 
object in overcharging. They were only able to pay their shareholders a 
dividend of 8 per cent. ; and it was well known that they had not found 
any difficulty in doing this. ; : 

Mr. James Burch, the Secretary of the Company, then gave evidence in 
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support of the claim. He said the Company had agreed to accept the poor 
law assessment as the rateable value, though it was notoriously below the 
actual annual value. 

Mr. Dean said that in 1869 he paid only £2a year for water. [Mr. Burcu: 
That is a mistake.j In 1870 the charge was raised to £6. He complained 
of being overcharged ; but took no further action. People were afraid of 
water companies at that time of day; but were not so nervous now. He 
was rated at £68 on account of his business; but as a dwelling-house the 
premises would not let for more than £20 a year. He considered it unjust 
that the Company should base their charge on the business value of the 
premises, and then make a separate charge for water used for business 
gaa y A neighbour of his, who used four times as much water as he 

id, paid the same rate. His (Mr. Dean’s) consumption was 40,000 gallons 
a year, which at ls. per 1000 gallons would come to £2 a year. 

His Honour: You have taken the objection in the wrong place. I 
believe a case has been before the High Court of Justice. The question 
has been raised whether the business value can be taken into consideration 
in regulating the charges for water. I cannot settle that. 

Mr. Dean: Then you are powerless to reduce the charge ? 

His Honour: I think you have rendered me powerless, because you have 
taken the water on their notice fora period of nine months. The Company 
are not bound to supply you with water for trade purposes, except by 
agreement. If you like to throw yourself heroically into the breach, like 
Mr. Dobbs, you can raise the question whether they can rate you for water 
on the business value of your house. You can, if you like, take it to the 
House of Lords. 

Judgment was then given for 15s., with such costs as the Company can 
obtain on that scale. 


MANCHESTER COUNTY COURT.—Tuurspay, Oct. 16. 
(Before Mr. Lister, Registrar in Bankruptcy.) 
THE AFFAIRS OF D. V. STEUART. 

The matter of the proceedings in connection with the liquidation of the 
affairs of Mr. David V. Steuart, chemical manufacturer, of Manchester 
and Bradford, occupied the Court to-day. 

Mr. Brapsury applied for an order upon the trustee to admit a proof 
against the estate for the sum of £1028. Mr. R. W. Sreap appeared for 
the trustee. 

Mr. Brapsury stated that the debtor in 1883 entered into a contract to 
take from the Altrincham Gas Company all the tar and ammoniacal liquor 
made at their works for two years, at certain prices. He filed his petition 
in December, 1883. He had taken the tar and ammoniacal liquor up to the 
date of his petition ; and owed the Company at that time £404. There had, 
since the contract was entered into, been a heavy fall in the market prices 
of these commodities. The loss to the Company from the non-fulfilment 
of the contract was £1658; but a guarantor to Mr. Steuart’s contract had 
paid £600, and the Company claimed to prove against the estate to the 
amount of £1028. Notice of the claim was given to the trustee on the 
5th of March; but he had neither admitted nor rejected the proof. 

Mr. Sreap said there were claims similar to this, for breach of contract, 
to the amount of £20,000; and negotiations were going on between the 
trustee and the people with whom the contracts were made, with a view to 
arrive at some basis for assessing the amount of damages to be admitted. 
One claim alone was for £8000; and the trustee objected to be compelled 
to admit or reject any of these claims until the negotiations were com- 
pleted. The proceedings were under the old Bankruptcy Act; and he 
contended also that until the trustee had given notice that he rejected the 
claim, the Court had no power to order him to admit it. 

The Reeistrar said the trustee must exercise reasonable diligence. 
How long was it likely to be before the trustee could make up his mind ? 

Mr. Steap remarked that with respect to one of these claims—that made 
by the Oldham Corporation—they believed they had arrived at a basis 
which the Corporation would accept. Another claim was by the Bradford 
Corporation. 

The RecisTRaR ordered the trustee to admit or reject the claim within 


six weeks. 
Rliscellaneous Aetvs. 


SERIOUS GAS EXPLOSION IN BERMONDSEY. 

Last Thursday evening, about half-past nine, a gas explosion, unfortu- 
nately attended with fatal consequences, occurred at No. 28, Edward 
Street, Star Corner, Bermondsey. The house in question is one of a 
number of four-roomed tenements which abound in this thickly populated 
neighbourhood, and contained three families. A Mr. and Mrs. Jones and 
their children (aged four, seven, and eleven respectively) resided on the 
ground floor; an aged couple named Watkins occupied the first-floor 
front room; and another couple named Skinner the back room. The 
latter were fortunately not at home when the explosion occurred. 
Throughout Thursday a smell of gas was perceived to be coming up 
through the floor of the front parlour; and towards evening it became 
so strong that Mrs. Jones, with the assistance of a neighbour, removed 
the children’s bed into the back room, as she was afraid that the 
fumes of the gas might suffocate them. She then (about 8 p.m.) 
went to the Offices of the South Metropolitan Gas Company in the 
Old Kent Road, and complained of the escape; and the officials at once 
sent two of their workmen—Thomas Honey and James Woolger—to the 
house. The men reached Edward Street (which is a narrow thorough- 
fare) about nine o'clock, and took up the pathway ; but failed to find the 
leakage in the gas-main that runs through the street. One of them 
(Honey) entered the house, and proceeded into the parlour, followed by 
Mr. and Mrs. Jones. He was in the act of examining the flooring by the 
aid of a candle with which he had been supplied, when a terrific explosion 
occurred. The front and back walls of the house were blown outwards 
with great violence, and at the same instant the roof and flooring and 
partitions of the rooms fell, burying Mr. and Mrs. Jones and their three 
children, Mr. and Mrs. Watkins, and Honey, in the débris. 

The report of the explosion was heard for a long distance, and quickly 
brought P.C. Reaney from his beat in Bermondsey New Road and many 
of the neighbours to the scene of the disaster. Aid from the neighbouring 
police-stations was sent for, and hearty and courageous help was promptly 
rendered in the work of rescue by a large number of persons among the 
crowd which speedily gathered. It was then discovered that several lads 
who had been watching the operations of the gas-men, and three or four 
persons who were passing at the time, had been hurled to the ground by 
the falling bricks and the force of the concussion, and that most of them 
were lying in an unconscious state, and bleeding from the head and face. 
It was nearly an hour before the rafters and rubbish in the ruins were 
cleared, and the last of those buried beneath them removed. With all 
possible speed the injured persons were conveyed to Guy’s Hospital. The 
children in bed suffered the most severely, and were with great difficulty 
extricated from under the beams, arom and brickwork by which they 
were being crushed. The youngest (named William Jones) was so severely 














hurt by the pressure that he died from internal hemorrhage soon after 

eing admitted into the hospital. The other two children were in a state 
of collapse when rescued; and one sustained so serious a fracture of the 
skull that it was found necessary to perform the operation of trepanning. 
A boy named Haig, residing in Edward Street, and a young man named 
William Tyler, both of whom were passing at the time of the explosion, 
received severe internal injuries; and they also are lying at the hospital 
in a critical condition. Two lads, named Pugh and Allway, who were 
standing at the doors of the houses in which they lived, close by, were 
knocked down and much injured, chiefly in the scalp and face. One little 
fellow—a deaf and dumb boy named Alfred Jackson—was hurled across 
the road, a distance of some 20 feet, and received a very severe fracture of 
the skull; and the gas-man, Woolger, who had remained outside the house, 
was severely shaken. It is a singular fact that his mate, Honey, who was 
inside the house at the time of the occurrence, came off with only a slight 
scorching of the face; and both Mr. and Mrs. Jones and the Watkinses all 
escaped in the most remarkable manner, considering their proximity to the 
spot where the explosion actually took place. All those injured, except the 
five first mentioned—the three Joneses and Haig and Tyler—were removed 
to their homes when consciousness returned. 

It was not till daylight on Friday that the full extent of the mischief 
done could be realized. The force of the explosion had evidently tended 
towards the back of the house, where bricks, plaster, beams, broken furni- 
ture, and bedding were piled up in inextricable confusion. Thescene in the 
front of the house was of much the same character; but the appearance of 
the timbers slanting towards the ground, and the enormous quantity of 
rubbish, increased the surprise that any of those who were buried should 
have escaped with their lives. The force of the explosion tore out the brick- 
work from the front of the house in the shape of an almost perfect arch up 
to within a few feet of the coping. The entire back wall, however, was 
demolished. The adjoining houses (Nos. 27 and 29) suffered very severely ; 
the former especially. Many of the poor persons affected by the accident 
have had considerable loss inflicted on them through the breakage of their 
household property, to say nothing of the effects of fright. 

In the course of Friday morning a gang of the Gas Company’s workmen 
made excavations, and discovered what is believed to have been the cause 
of the leakage of the gas. Several years ago the new main drainage works 
carried out by the Metropolitan Board of Works were carried through 
Edward Street on their way to Deptford; and when the ground was filled 
in, large beams of timber were laid across the road for the safety of the 
houses. These were opened up in the course of the excavations, and 
under them ran the gas and water pipes. Originally there was a space 
between the pipes and the timbers; but, owing to the settling-down of the 
soil, the beams had in some instances sunk as much as 5 inches, with the 
result that they had pressed on the pipes with such force as to break 
them. The Southwark and Vauxhall Water Company, indeed, found this 
out, as far as their pipe was concerned, a few days since; and were com- 
pelled to cut off the water supply till they could remedy the defect. The 
gas-pipe contiguous to No. 28, Edward Street showed signs of having been 
snapped within about 36 hours of the explosion; and the gas which thus 
escaped in great volume seemed to have forced a passage through some old 
disused drain-pipe under the house, and made its way up through the 
flooring in Mr. Jones's parlour. Another leakage of a similar character at 
a house farther down the same street was also dealt with. The Chief 
Engineer (Mr. Frank Livesey) and the Secretary (Mr. Frank Bush) made 
a personal inspection of the scene of the disaster on Friday; and it 
was decided to cut off the gas supply, in order to permit a thorough 
examination of the mains in this street. The Surveyor of the Engineering 
Department of the Metropolitan Board of Works also paid a visit to the 
place ; and, together with the District Surveyor, approved of the steps 
taken for protecting the adjoining houses. 

The details given in the official report by Captain Shaw, C.B., state that 
an explosion of gas had destroyed No. 28, Edward Street, a four-roomed 
houhse inabited by three families; had damaged Nos. 27, 29, and 30, and 
the contents ; while there was breakage at Nos. 16, 17, and 18. 

An inquest was held yesterday, at Guy’s Hospital, before Mr. S. F. 
Langham, when, after a lengthy inquiry (a full report of which will appear 
next week), the jury returned a verdict of “ Accidental death;” and 
expressed the opinion that there had been neglect on the part of the Gas 
Company in not seeing their main properly secured in the roadway before 
the completion of the road above the sewer. They also strongly censured 
the action of Honey in searching the room for gas with a naked light. 
They did not think there was any criminal negligence, but simply great 
want of forethought on his part. : 

Happily no other death has taken place; and great hopes are entertained 
that the other two children, together with the lad Haig and the young 
man Tyler, who are all in Guy’s Hospital, will recover. 





OTTOMAN GAS COMPANY, LIMITED. 

The Ordinary Half-Yearly General Meeting of this Company was held 
at the Offices, 53, Cannon Street, on Tuesday last—Mr. E. Horner in the 
chair. 

The Secretary (Mr. A. J. King) read the notice convening the meeting, 
and the report of the Directors was taken as read. It stated that the gas- 
rental for the half year ending June 30 last amounted to £5825 2s. 5d., and 
the net profit to £2542 13s. 6d. The amount standing to the credit of 
profit and loss account (including the balance brought forward) was 
£3227 7s. 4d., out of which the Directors recommended a dividend at the 
rate of 7 per cent. per annum on both classes of shares, which would 
absorb £2275; and the writing off from the preliminary expenses account 
of £500. This would leave a balance of £452 7s. 4d. to carry forward. 

The Cuarrman said he had to propose the adoption of the report of the 
Directors; and, in submitting the motion, he thought it was matter of 
congratulation that the Company were commencing a new era, as it were, 
inasmuch as they were making good progress—progress which they felt 
so assured would be fully sustained that they had taken on themselves 
to have half yearly instead of annual meetings. They would not have 
decided on taking this step had they not felt that their position justified 
it; and the shareholders would thus be able to have their dividends earlier. 
There was some little difficulty in comparing the accounts, as on the 
present occasion they had only the six months’ accounts to compare with 
those for twelve months; but if the shareholders multiplied the figures by 
two, they would be surprised to find how very nearly they coincided 
with the accounts placed before them at the last meeting. There was 
really very little variation. The profit was slightly less, arising from 
a variety of circumstances, probably not permanent. The shareholders 
would observe from the report that it was now proposed to undertake 
the lighting of Bournabat, which was a considerable suburb of Smyrna, 
where the gentry, the principal merchants, and people of that class 
went to reside; and being a very short distance from the city, it 
was of considerable advantage that they should light the place. They 
would get a large accession of public lamps; and as this was the 
backbone of their own and all other foreign gas companies, it was very 
satisfactory to know that they would obtain so good a start, As to the 
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money required, on the land they bought in Smyrna some time ago, for 
the erection of offices, and on the extension of their mains, they had 
already spent about £4000 more than their capital; and estimating the 
expenses for lighting Bournabat and other places at something over £6000, 
the amount was rather more than the £10,000 the Directors were going to 
ask the shareholders for authority to raise. They would not have thought 
of taking such a step had they not been assured that they would have a 
good business in these localities. There was no doubt that the proposed 
expenditure would add considerably to the profit of the concern. The 
expenses would be little more than at present. One of the principal difli- 
culties they had laboured under for some time past was not that they 
had not had the means, but that they had not had the business. He 
thought the time had now come when their hopes would be fully realized, 
and that the proposed extensions would be found exceedingly beneficial for 
the Company. 

Mr. StepHENSON CLARKE seconded the resolution, which was carried 
unanimously. 

On the motion of the CHarrman, seconded by Mr. A. Cuiarxke, the 
dividend recommended was declared. 

The CuarrMAN intimated that the meeting was then made special; and 
he moved the following resolution :—‘‘ That the Directors be authorized to 
issue 2000 ordinary shares, part of the unissued capital of the Company, 
to be offered to the existing proprietors pro ratd at par; the balance 
unallotted to the proprietors, if any, to be disposed of as the Directors 
may think fit, but not under par.” If, he remarked, the resolution were 
passed, another meeting would have to be held that day fortnight to 
confirm it; and he hoped that all who were attending on this occasion 
would be present at the next meeting, as it was of consequence to have 
the resolution confirmed by as many as possible. It was intended that £1 
per share should be paid on allotment, on Nov. 14, and £1 on the Ist of 
January ; and £1 every three months afterwards till the whole amount 
was paid, At the same time, if any shareholder was disposed to pay up in 
full on the lst of January, he could do so; and in that case he would be 
entitled to the full amount of dividend for the half year. The Directors 
anticipated that the works would be finished by about March. They had 
undertaken them more especially at the pa time because of the 
extraordinarily low price at which they had been able to obtain the pipes; 
and he believed they were sending them out to Smyrna at a rate of freight 
never before heard of. When they first started they paid from 21s. to 25s. 
a ton; but they were now shipping pipes all the way to Smyrna at 7s. 3d. 
aton. There were some hundreds of tons to send out; and altogether the 
existing circumstances gave the Company an opportunity of doing the work 
at a price which could never have been anticipated. 

Mr. ALLIN seconded the motion. 

Mr. ATRELL thought the shares not applied for might be divided among 
the existing shareholders pro ratd. 

The CHarrman said he had been a director of companies for a great 
many years, and he believed the course now proposed was usual. No 
doubt there would be some shares over; but after the shareholders had 
taken all they meant to take it became a question whether they should 
not give the people at Smyrna an opportunity of investing some money in 
the Company. 

Mr. ATRELL said he had no objection to this. 

The motion was then carried unanimously. 

The CHarrman next proposed a vote of thanks to their Manager (Mr. 
H. W. Andrews), who, he said, was not only a good manager, but an ex- 
cellent politician, knowing how to keep on the very best terms with the 
authorities at Smyrna. 

Mr. ATRELL seconded the motion, observing that Mr. Andrews had put 
the concern on a proper foundation. 

The motion having been carried, 

The CHarrmMan remarked that it was the intention fof the Directors to 
take all the shares which were allotted to them, and to pay up on them in 
full on the 1st of January. 

A vote of thanks having been passed to the Chairman and Directors, 

The Cuarrmay, in reply, after expressing the thanks of his colleagues and 
himself, observed that, until lately, the undertaking had not been very 
prosperous, but it had always been very solid. 

Mr. ANDREws, sen., acknowledged the vote of thanks which had been 
passed to his son, who, he said, had found the Turks very honourable in 
their dealings. 

A vote of thanks was next accorded to the Secretary, and the proceedings 
then terminated. 


THE PROPOSED SALE OF THE HARROW WATER-WORKS TO 
THE COLNE VALLEY WATER COMPANY. 

An Extraordinary General Meeting of the Shareholders of the Harrow 
Water-Works Company was held at the Public Hall, Harrow, on Saturday, 
the 11th inst., “for the purpose of further considering the proposed sale of 
the undertaking to the Colne Valley Company, or of raising £2500 of new 
capital towards the extension of the Company’s works,” upon such terms 
as the meeting should direct. Mr. J. W. CunnincHam (Chairman of the 
Company) presided. 

The Secretary (Mr. W. Winkley) having read the notice;convening the 
meeting, and also the minutes of the previous meeting, 

It was reported that the following letter had been received from the 
Clerk of the Local Board :—*I beg to forward you a copy of the resolu- 
tion passed at a special meeting of the Board held this morning—‘ Resolved 
that should the Company sell its right, the Local Board wish it to be 
understood that they reserve to themselves the power in relation to the 
supply of water as contained in the Public Health Act, 1875 ; and that this 
resolution be forwarded to the Directors before the general meeting of the 
shareholders to be held this day.’” 

The Cuarrman: Before proceeding to make any observations as to the 
particular business for which we are assembled here to-day, I think I|should 
tell you what I think had better be our order of procedure. It has been 
proposed by the Directors, as the simplest way of conducting our business, 
that I should first of all, having made astatement, move a resolution to the 
effect that the £2500 of new capital be raised. We shall then leave it for one 
of our opponents to move an amendment that we should sell to the Colne 
Valley Company. The discussion will then take place, and after due con- 
sideration we shall divide upon the amendment. If the amendment be 
carried, of course, the rest of the proceedings will come to an end. Having 
made these few preliminary remarks, I desire to go on to the main subject 
for which we have met. You have heard so much on this matter, by 
printed documents and otherwise, that I shall think it necessary to say 
only a few words on it. We last met here on the 27th of May. Imme- 
diately afterwards the Directors forwarded to the Colne Valley Company 
the pith of the resolutions which were then passed—viz., that we did not 
wish to sell, but that if the great majority of the people of Harrow wished 
it, we would consent to do so on terms which were then fixed. On the 
17th of June the Directors of the Colne Valley Company met, and came to 
the conclusion to accept our terms with only one small alteration in them— 
viz., that their Solicitor should have the conduct of the Bill through Par- 
liament; and, as the whole expenses of the parliamentary contest (or 











whatever it might be called) fell on them, it seemed only fair that their 
Solicitor should have that privilege, and therefore we did not raise one word 
of opposition to it. Having founded our assent to the sale on the consent 
of the people of Harrow being obtained, we immediately took pains to call 
a meeting of all the consumers of water in Harrow. The result of the 
meeting was altogether unfavourable to the sale; a very large majority 
voting against it. During the summer we all had reason to believe that 
the subject was not allowed to drop, and that notwithstanding the people of 
Harrow had spoken out in such an unmistakeable way, it was perfectly 
clear that there was a strong feeling in the place to force the sale upon us; 
and although the voice of the inhabitants had been against the sale, we 
thought it right once more to lay the whole subject before the share- 
holders, and at the same time to put before them a plan which 
we ourselves were proposing for the improvement and strengthening 
of our works. We might, of course, only have summoned you here to- 
day to consider the one point of raising the capital; but we considered 
it would be fairer towards the shareholders to give them the opportunity, 
if they thought fit, of reconsidering the whole subject. With this short 
explanation, I move that the Company be authorized to raise a further 
sum of £2500 for the purpose of enlarging the works and laying new pipes. 
In approaching this subject I must remind you that we are not here 
simply as shareholders. The Harrow Water Company was never founded 
as a Company for investment; it was founded for the good of Harrow. 
Parliament appointed us to provide the people of Harrow with water. We 
have gone on supplying it for the last 30 or 40 years; and I claim that we 
have during that time done our duty by the place. We have provided the 
town with a remarkably good, wholesome, and pure water, which has but 
one fault, and that is its hardness. We have also furnished during that 
time an unlimited supply ; but, unfortunately, everybody in the place is at 
liberty to waste almost as much water as he pleases. We have lately been 
pumping night and day at an enormous pressure, that can hardly be con- 
ceived, except on the assumption of deliberate waste of water going on. I 
find that the London Companies are complaining of the same thing; and 
I say that the system of eons we waste that goes on somewhere (we 
cannot tell where) is an act of great wickedness towards the shareholders 
and the public generally. Then you must remember that this trust was 
confided to us for the people of Harrow; it was not for the purpose of 
making money. We put our money into it, and we have done our duty 
thoroughly by it. As a proof, I may say that when, ten years ago, the 
Colne Valley Company brought in its Bill for coming into Harrow, every 
gentleman who is now opposing the Harrow Company was then opposing 
the Colne Valley Company. Then why change now? We have far better 
water to-day than we fad then. We have sunk a new well, and have shut 
out a large portion of the bad water that used to find its way into it. We 
have much better engines, can supply a much larger quantity of water, 
have much better works, and yet to-day we find ourselves (for some un- 
known reason) opposed and oppressed by the very people who ten years 
ago fought manfully by our side. I know not, gentlemen, what the reason 
is; I see no cause for it. The two points which are urged are, as you know, 
harder water and increased pressure for fires. The Colne Valley Com- 
pany’s water is not so pure as the Harrow Company’s, naturally. It is a 
softened water, which is undesirable. No doubt, for cooking and washing 
purposes, it is a nicer water; but when you come to drinking, then it is 
not to be compared to the Harrow water. As to pressure for fires, we have 
lately shown most conclusively that we have abundance of water for all the 
requirements of the place. People seem to think that strong pressure in 
the mains alone will put out every fire as soon as it arises; forgetting that 
there are such things as fire-engines. The whole subject of the fire-engines 
is completely ignored. I cannot help commenting for a moment on the 
position taken up about this extra pressure. Ten years ago Captain Shaw 
came down here to investigate the subject of the water supply of the 
school. He approved of the quantity of water, but said that an additional 
reservoir was wanted ; and he advised the Head Master of the school him- 
self to take steps to obtain it. In these ten years what steps have the school 
authorities taken? When six years ago we made a definite proposal to 
build a reservoir on the top of the speech room, so as to make an extra pro- 
vision for the Head Master's house, we were told that it was absurd to think 
of it, and no help was given to us. Why, then, after ten years’ quiet sitting 
down under Captain Shaw’s strong recommendation that an additional 
reservoir should be provided, has nothing been done? If the common 
feeling of the Head Master and of the parish had been directed to this 
point of having another reservoir, we should have had it long ago. To- 
day we are threatened with an Act of Parliament if we do not yield. We 
are threatened that the Head Master of the school will go to Parliament 
with a Bill. Well, gentlemen, this threat is not worth the paper upon 
which it is written. Parliament has never yet done such a thing as to 
allow another company to come in to supply either gas or water where 
there is an existing company. It will cost us a good sum of money; but 
better by far that it should cost us a year’s dividend to defend our rights, 
than that we should do that which we believe to be wrong and bad for the 

lace in which we live. I know perfectly well that many of the share- 

olders reside out of Harrow; and therefore it does not concern them so 
much as it does those who live in the town. It does, however, concern us; 
and if all will remember that the good of Harrow was the object with 
which this Company was formed, I think they will consider that they 
ought still to persevere and keep the old Company in existence. I will not 
detain you any longer on this subject, but simply propose—‘ That the 
capital of the Harrow Water-Works Company be increased by the sum of 
£2500, by the issue of 125 shares of £20 each; that such new shares shall 
rank as second preference shares, and form part of a larger sum of £10,000 
which it may be ultimately necessary to raise ; that such preference shares 
bear a dividend of 43 per cent. per annum, without further participation 
in the profits; and that they be offered in the first instance at par to the 
existing shareholders, and if not taken up by them the Directors be 
authorized to sell them in such manner and on such terms as they shall 
think best.” 

Mr. T. C. Hupson seconded the motion. 

The Rev. F. Renpau: It falls to me to propose an amendment in favour 
of the sale of the plant and business of this Company to the Colne Valley 
Company. Some years ago, as a Director of this Company, it was my 
duty to examine the position of the Colne Valley Company, in connection 
with the question whether at that time we should sell our business to 
them. I then came to the conclusion, after full examination, that it was 
not safe for Harrow to depend upon them. I come now, under totally 
different circumstances, to a most positive conclusion that it is safe, and 
that it is our duty. The Colne Valley Company have important advan- 
tages for us. There is, first, the height of their reservoir—100 feet above 
Harrow Churchyard. Secondly, there is the softness of their water— 
19° of hardness, softened by their process to 4° or 5°; whereas ours is 27° 
of hardness, and can be softened by boiling to about 13° or 14°. This is 
the great advantage which the Colne Valley Company possess over us at 
Harrow. It was neutralized in former times by their distance from us, 
and the consequent heavy expense that they had had to meet. Their 
management had been reckless, and I was not satisfied at that time that 
the Company would be able to maintain their supply, or even to avoid 
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bankruptcy ; and, therefore, I thought it my duty to drop all negotia- 
tions with them. This was the case then; but the objection as to distance 
has been steadily diminishing every year. The intervening space is filling 
each year with a population of water consumers, which makes the Com- 
pany stronger. The last two years they have been paying dividends; and 
they will increase their dividends year by year as their business grows. 
The Harrow Company, on the other hand, have the advantage of a very 
pure and pleasant drinking water; but this advantage disappears if the 
water is softened. If this should be done, I believe the water will be as 
unfit for drinking (perhaps more unfit medically) as that of the Colne 
Valley Company. Another advantage possessed by the Harrow Company 
has been the greater cheapness of the water in the past, owing to original 
financial arrangements and the careful economy of management. But 
[ do not see any prospect of the water being cheaper than that of the Colne 
Valley Company in the future. It seems to me that we have conferred a 
great boon upon Harrow in the past; but these are days of amalgamations 
with strong central companies, and I believe that the future belongs to the 
Colne ValleyCompany. There is one thing said against the Company—viz., 
that their supply may possibly run short. It is certainly quite possible; and 
so is it possible that ours might. But I do not think there is much ground for 
the supposition. It seems to me that if they sink a new well and make 
new adits in the chalk there is as much reason to suppose that their 
supply will be inexhaustible as that ours will be. If all Harrow were 
united—if we were all good friends, as we were once—I would still, in the 
interests of Harrow, urgeamalgamation. But there is the painful fact that 
Harrow is terribly divided. Almost all our best consumers are against us ; 
anda ruinous parliamentary contest is before us. Can the shareholders hesi- 
tate under these circumstances? It seems to me we have drifted into our 
present position owing entirely to that unfortunate decision which left this 
question to the majority of the consumers, instead of leaving it to the 
decision of theshareholders. The Board considered the question carefully, 
and struck a bargain with the Colne ValleyCompany. This bargain was 
a good one, both for the Harrow Company as well as for the Colne Valley 
Company. 

The Cuarrman: It was subject to something else. 

Mr. Renpat: It was subject to what it ought not to have been subject 
to; and this is what I complain of. It was made subject to the decision 
of anexternal body of people who were unable to judge of the merits of the 
case. This bargain, which was a thoroughly good one, having been made, 
it should have been sanctioned, and it should be sanctioned now. In speak- 
ing thus, I believe I am speaking in the interests of this Company, of 
Harrow itself, and of the Colne Valley Company. So much for the business 
matter. Before I propose the amendment, I should like to say that I do not 
come here in any spirit of hostility. With regard to the Board, I believe 
that they have got hold of a fixed idea and are under its dominion, and 
therefore I must opposethem. I therefore move as an amendment—-“ That 
the Directors be authorized and instructed to proceed without delay to sell 
the plant and business of this Company to the Colne Valley Water-Works 
Company, on the basis of the terms proposed by the shareholders at their 
meeting on May 27, and accepted by the Colne Valley Company on June 16.” 

Mr. Stoepon seconded the amendment. 

Mr. Haywarp (a Director) said he quite believed that the Harrow Com- 
pany could continue to provide for the wants of the town, and even supply 
a softer water than they were sending out at present; but at the same 
time he had never been very well disposed towards the softening process, 
because it would spoil it as a drinking water. The alternative had always 
seemed to him to be to seek within their own boundary for a better water. 
In the present state of things this seemed to be impossible. The Company, 
as the Chairman had said, was formed by consumers for consumers, and 
not for profit. It had done good work in the past; but the very existence 
of the Company depended upon this—that the great majority of the con- 
sumers should be its warm supporters. They had now arrived at a 
position when this could not fairly be said to be the case. A large 
and influential body of those who took the water had said that they 
would no longer support the Company; and he did not think that the 
Company could satisfactorily go on supplying the district with water in 
the future. In his opinion the time had arrived when they should no 
longer try to do that which so many of their customers thought could be 
better done by another Company. The indications were clear that if they 
resisted there was a long and costly parliamentary agitation before them ; 
and he thought they had better retire gracefully while they had the chance 
of doing so. With this prospect before them, he had no alternative but to 
express his approval of the course which Mr. Rendall had proposed. If 
the consumers had been anything like unanimous in their favour, he would 
have supported the Company; but he regretted to say that, under the 
circumstances, he considered the best course to adopt was to accept the 
offer that had been made, and to retire gracefully. 

Mr. Hotmes thought it could never be in the interests of the Company 
to transfer to a larger body what was so well done locally ; and, after all, 
this was a matter which more concerned the residents than those who 
simply stayed in Harrow for a short time. It was, however, a trying 
thing to carry on a business in the teeth of a number of people who were 
in opposition. But he did not care, so long as he knew he was doing 
what was right. The Colne Valley Company had rarely paid 1 per cent. 
dividend, whereas the Harrow Company had paid good dividends, and 
could have paid better only they had an eye to the interests of the place. 
He thought there were insufficient grounds for making the great change 
that was proposed in the parish. 

Mr. Smrrx was in favour of the sale, from sheer conviction. A large 
and influential portion of the inhabitants were, he said, in favour of the 
change, and had pledged themselves to support the Colne Valley Com- 
pany. He would also vote for the change because the Directors_of the 
Harrow Company were disunited. 

The Rev. F'. H. Joyce, M.A. (the Rector of the parish), said they were 
called together as shareholders of the Company; but it was impossible 
that they could look at the subject wholly in this light. If he considered 
it simply as a shareholder, he would, without hesitation, accept the offer 
that had been made to him. It was fair and liberal; and altogether the 
Colne Valley Company had behaved well to them. Looking at the matter 
as parishioners, they must consider what would be the effect of the change 
a few years hence. Passing by the details, he ventured to think that it 
would be a very doubtful experiment to hand over the water supply of 
Harrow to another Company. True, Harrow might be represented on the 
Board ; but the votes of the other Directors would overwhelm them. Then 
the whole question would undoubtedly be taken up in a few years by the 
Government, as regarded the water supply of London and the surrounding 
districts. Moreover, they should consider the financial position of the 
Company which proposed to absorb them; and where would this Com- 
pany be when the water supply of London was dealt with by the Govern- 
ment? These were his reasons for voting against a change which he 
thought undesirable. 

Dr. BripawaTeR (a Director) said that looking at this matter from 
simply a business point of view, he was very much disposed to get rid of 
his shares; but he felt that a larger duty was imposed upon him, as 
defined by the Chairman. He had a very high opinion of the Harrow 











water from a sanitary standpoint, and never wished to see it tampered 
with. If they insisted upon it being softened, then he would drink it no 
more. They were apt to be led away by a general impulse of a popular 
kind; and the present impulse was in favour of softened water. But there 
was a difference between softened waters and soft waters. His great 
objection to the Colne Valley Company’s water was that it was “doctored.” 
People differed in their estimate of waters ; but what tried him was to hear 
people expressing opinions very freely about that of which they had not 
the mostelementary knowledge. If the medical profession were canvassed, 
he had no hesitation in saying that they would declare that a better water 
for young people than that of Harrow could scarcely be found. He was 
therefore always opposed to changing the Harrow Company’s water for 
that of the Colne Valley Company. He had circulated that day the opinion 
of Dr. C. Meymott Tidy, who had analyzed the water, and it confirmed what 
they had expected—viz., that the constant pumping of the water tended to 
diminish its hardness. Dr. Tidy found the solid ingredients (which had 
always been regarded as represented by 60°), only 41°. This encouraged 
them to think that the water was getting softer; and Dr. Tidy, at his 
request, tried the experiment over and overagain. He finally said: “Iam 
perfectly satisfied that I am right.”” He found that in boiling the water it 
softened to 8°, and that it became softer the longer it was boiled; and he 
said that if Clark’s process were used, the resulting compound would be 
about 9° of hardness. He thought the best and wisest course would be for 
the Local Board to purchase the whole water undertaking, in the interests 
of the parish. In this way the matter would be settled as it had been in 
so many towns. If the matter were decided in favour of the non-sale of 
the works, he really hoped the agitation would not be kept up, but that the 
decision would be loyally accepted. He stood alone amongst the medical 
men of Harrow in his view; and his great desire, in standing out for the 
present supply, was that the young people whom he had watched over for 
so many years, might have, as he contended they now had, the best possible 
water to drink. 

Mr. Watson said the last speaker had said truly that, with the exception 
of himself, the whole of the medical faculty in Harrow were in favour of 
the sale. If the Colne Valley water were as bad as was described, then 
the Directors of the Harrow Company were wrong in allowing the negotia- 
tions for sale to proceed so far. Would the medical men of Harrow 
advocate the change if they thought that the Colne Valley Company's 
water was injurious to health? He then quoted various authorities in 
favour of the use of soft water, where it was possible to obtain it; and 
these opinions, he contended, were sufficient to counteract that of Dr. Tidy. 
He had not the least reluctance in committing himself to the Colne Valley 
Company, and thought it was most desirable that they should connect 
themselves with a large Company like it. The bargain was an excellent 
one for the shareholders, and it was a good one for the town. 

Mr. MarsHa.u (a Director) said he was against the Colne Valley Com- 
pany formerly, but the logic of facts had brought him now to think that 
the sale would be a good thing for shareholders and for all concerned. 

Mr. Hutu said he had been obliged to come to the conclusion that it was 
better to sell than to retain the works. He was by no means sure, if they 
did not, that they would be able to get the money they now sought to 
raise ; and with all the present agitation going he thought it very probable 
they would not. 

The CuarrMAN said that, as the discussion had now lasted upwards of 
three hours, he would, with the permission of the meeting, put the amend- 
ment, which was in favour of the sale. He would next put the proposal 
of the Board, which was to raise more capital, and was against the sale. 

The amendment was then put and carried by 19 votes to 7. 

The CuHarrman demanded a poll, and appointed it to be taken on the spot. 

A poll was taken of those present and of those who had sent in their 
proxies, when it transpired that the voting was: In favour of the sale, 347; 
against it, 208. The amendment was therefore declared carried. 

A _ of thanks was then passed to the Chairman, and the proceedings 
closed. 


At the last meeting of the Harrow Local Board, the question of the sale 
of the interest in the Harrow Water-Works Company to the Colne Valley 
Water Company was discussed, and the Board expressed a decided objec- 
tion to softened water; Dr. Bridgwater observing that softened water did 
notallay thirst, that there was more drunkenness where this water was con- 
sumed, and that persons drinking it were more liable than others to stone 
in the bladder. The Board resolved to do what they could to prevent the 
water being softened; and they also resolved to meet for the purpose of 
taking into consideration the question of the purchase of the water-works. 





PROPOSED PURCHASE OF THE SUNDERLAND WATER-WORKS 
BY THE CORPORATION. 

At the Meeting of the Sunderland Town Council last Wednesday—the 
Mayor presiding, 

Dr. M. Dove.as, pursuant to notice, moved—* That it is desirable, in 
the interests of the town, that the water supply should be in the hands of 
the Council.” He said the interests which he referred to were the health 
of the town and the money of the ratepayers. Next to air, water was a 
first necessary of life; and without an abundant supply of both, the health 
of the community could not be long maintained. The question at once 
arose, What is an abundant supply of water as regards a manufacturing 
town? It had been variously estimated by different parties ; and Professor 
Ranken put the daily consumption for each individual at 10 gallons for 
domestic purposes, 10 for manufacturing purposes, and 10 for trade pur- 
poses—making altogether 30 gallons for each individual per day. This 
quantity seemed a large amount; but it was reached, and more than 
reached by several cities in the Empire. For instance Glasgow supplied 
35 gallons per inhabitant per day ; Edinburgh and Southampton, 35 gallons 
each ; Liverpool, 30; London, 24; and Birmingham more than 40. The 
Sunderland Water Company supplied the town with from 20 to 22 gallons 

er head per day ; so they would see that the supply of water in Sunder- 
and was much smaller than in many other towns. In some of the 
American towns the supply was even much larger than the cases he had 
cited. New York supplied 83 gallons per head per day; but of all other 
towns and cities Middlesbrough stood the highest, as it supplied no less 
than 140 gallons per head per day. The question was, seeing that a large 
supply of water was desirable, was Sunderland properly supplied? He 
believed the Baths Committee would support him when he said that the 
water had been costing the Corporation too much, and that the baths 
were not properly supplied. The swimming bath, for instance, could only 
be filled once a week ; whilst it ought to be filled once a day. They ought 
almost to be ashamed of their model baths. There had been a great falling off 
until lately in the supply of baths, not only in this country but also through- 
out Europe. When he gave notice of his motion he was not aware that the 
subject had ever been introduced in the Council before; but he had since been 
told that his (Dr. Douglas’s) uncle, Dr. Mordey, brought the subject before 
the Council some 40 years ago, and moved for a Committee to consider the 
matter. The motion was lost on a vote; but he hoped his would share 4 
better fate. Within the last 40 years the profits of the Water Company 
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must have amounted to hundreds of thousands of pounds. At the present 
moment the Company supplied not 50,000 of a population, as they did at 
the time he had referred to, but something like 250,000. They had six 
pumping stations, four of which had two engines, the other two having 
one each. ‘They had seven reservoirs, each capable of containing 143 mil- 
lion gallons; whilst from 5} to 54 million gallons of water were at present 
supplied per day. He thought he had sufficiently proved that they were 
not properly supplied with water in the town. Last year 30 million 
gallons were used for municipal purposes, erry | 9id. per 1000 gallons; 
while as a Corporation he considered they should have it at half this price. 
Some other towns could get it at very much less from private companies. 
Now, he thought no one would dispute that it was necessary for health 
purposes that the Council should have an abundant supply in its own 
hands. With reference to the financial aspect of the case, he might say 
that he had issued circulars to every town in the United Kingdom with a 
population of more than 30,000. He had a large mass of information 
which he could give to the Committee he asked for, if it were appointed. 
Perhaps it would be said in objection to his scheme that he was too late— 
that it ought to have been done before. To this he replied that it was 
never too late to mend. If Birmingham had only recently taken up the 
question, surely a town like Sunderland was not too late yet. Middles- 
brough had paid far more for its water supply than it ought to have 
paid; but, notwithstanding, last year they made a profit of more than 
£4000. He was confident that Sunderland would be able to buy up the 
Water Company, and there was no one connected with the Company need 
feel in the slightest degree disturbed. They mightfsay to the Directors: 
“Tf you are a men, approach the Council in the proper way, 
and they will answer for everything to you in the best way you could 
wish.” In conclusion, he was sure that in a few years Sunderland would 
have every reason to be satisfied that it had taken the water supply into 
its own hands. He hoped the Council would grant the Committee he 
asked for, so that they might consider and bring forward the steps it 
would be necessary to take to carry out the scheme. 

Mr. Fam.ess seconded the motion. 

Mr. WaLKER said that if a Committee were appointed, and considered 
the question, the final step would not be so difficult as it at first sight 
appeared. The Company would be sufficiently protected by the Legisla- 
ture, as the Council could not deprive them of a single halfpenny of their 
profits as they at present stood. This was a matter so far as the Council 
was concerned in which there was a ground of speculation, although other 
towns had had to go far away to seek a water supply. Butin the case of 
Sunderland they stood on a field of water, which when tapped would give 
an abundant supply. The Birmingham people paid for the water-works in 
annuities at 25 years’ purchase, which made the matter very easy; but 
the Middlesbrough people had to pay in hard cash. If the Council paid 
the Sunderland Company double upon a 10 per cent. dividend, they would 
still be gainers, by their ability to borrow money at 34 per cent. In deal- 
ing with this matter they might have to deal also with South Shields and 
Jarrow, who might wish to join them, which would have the advantage of 
producing a District Water Board. If the Committee asked for were 
appointed, he would ask them to take this matter into their serious con- 
sideration, and then come to the Council and ask it tosupport them in the 
negotiations. 

The resolution was carried unanimously. 

Dr. Doveuas said that the other half of the resolution he intended to 
propose was that the Health Committee be directed to take the matter into 
consideration, and report thereon to the Council at an early date; but he 
had since thought that, as the matter affected more Committees than the 
Health, it would be better referred to a Special Committee, and he moved 
accordingly. 

The motion was carried, and the Committee elected. 





CARLISLE CORPORATION GAS AND WATER SUPPLY. 

At the Meeting of the Carlisle Corporation last Tuesday—the Mayor 
(Mr. F. P. Dixon) in the chair—the statement of accounts of the Gas and 
Water Departments of the Corporation was presented in conjunction with 
reports on the working of the undertakings during the year by the Gas, 
Water, and Baths Committee, and by the Engineer to the Corporation 
(Mr. J. Hepworth, Assoc. M. Inst.C.E.) The profits of the gas undertaking 
were £4277 16s. 1d., being £2100 less than in the previous year; those of 
the water undertaking were £4813, being an increase of £1387. The total 
profits (gas and water) were £9091; being £714 less than in the preceding 
twelve months. 

In regard to the gas undertaking Mr. Hepworth reported as follows :— 

“ The expenditure on fixed plant account has been chiefly confined to the 
construction of the railway sidings within the works, and to an extension 
of the purifiers and of mains and services. The works have been main- 
tained in a state of thorough efficiency, and the amount expended for this 
purpose has, from several causes, been considerably greater than for some 
time past. 

“The demand for gas has again slightly increased; the gas made and 
delivered during the last two years being as follows :— 

Gas Made. Gas Sold and Used. Unaccounted for. 
Cub. Ft. ub. Ft. Cub. Ft. 
In 1883 . 160,434,100 ee 152,422,290 ee 7,987,700 = 4°98 p. ct. 
In 1884 . 164,618,100 oe 156,358,700 ee 8,259,400 = 5°02 ,, 





Increase . 4,184,000 = 2°50p.ct. 3,936,500 oe 271,700 

“The manufacturing charges are less than those of last year, with the 
exception previously referred to. But there has been a serious deprecia- 
tion in the price of the residual products—a depreciation which unfortu- 
nately continues; and the profits for the year have been adversely affected 
in consequence. 

_“ After payment of the cost of the Electric Lighting Provisional Order— 
viz., £455 12s. 10d.—the profit for the year is £4277 16s. 1d., as compared 
with £6377 19s. 6d. last year; and the accounts show that after the pay- 
ment of interest on loans—viz., £624 16s. 9d.—the following amounts for 
other purposes have during the past year been provided for out of 
revenue :— 


Extension of works. . . » «© »« «© « © «© « « £2569 7 8 
” a ee 9018 3 
Gees ss eee ee eee ene & 2000 0 0 
Electric Lighting Order . . . 1. + © © © o 455 12 10 
ee eee ee ee ee ee ee ee || 
£9327 19 11 


“The expenditure for extensions and the contribution to the city fund 
are now annual items. The expenditure on account of the Electric Light- 
ing Provisional Order and of the Public Baths are exceptional; and on 
the latter account a further expenditure will appear in the next year’s 
accounts. 

“The average quality of the gas supplied during the past year is indi- 
cated in the following figures :— 

Illuminating power. . . . » + + « 1896sperm candles, 


Sulphuretted hydrogen ... . None. 
Sulphurinotherforms ... . 10°18 grs. per 100 cub. ft. 








“ The desirability of obtaining more space in the purifying department, 
and the growing necessity for a continuous series of chemical analyses of 
the material used and the products obtained, will shortly necessitate an 
extension of buildings and apparatus ; and with the growing demand for 
gas cooking-apparatus, an addition to the show-room is also desirable. It 
will also be necessary at an early date to replace one of the washers, and 
erect a tar condenser. The cost of these extensions will be considerable.” 

On the subject of the water undertaking Mr. Hepworth reported that 
the works had been maintained in their usual condition. From various 
causes the demand for water has considerably increased lately; and to 
meet this lay demand, but more especially to extend and improve 
the method of filtration, it has become necessary either to construct an 
additional series of filters, or to adopt some other measures. He 
therefore advises the Committee’s early consideration of the whole 
question of the water supply, with the view to its extension and improve- 
ment. The quantity of water pumped in the year reported upon was 
332,683,544 gallons. The estimated domestic consumption was 231,932,544 
gallons, being equal to a daily consumption of 16°67 gallons per head of 
the population supplied; and the pny oe | for all other purposes was 
100,751,000, or equal to 7°25 gallons per head of the population. In the 
course of the year 9750 inspections of water-fittings were made, and they 
resulted in the discovery of 801 leakages, all of which were duly reported 
upon and repaired. Referring to the Public Baths (which, as noticed in 
the JournaL at the time, were designed by Mr. Hepworth, and opened to 
the public on the 31st of July last) the report stated that the numerous 
details involved in commencing this new department continued to receive 
a large share of attention, and the baths were being largely used by all 
classes of the inhabitants. 

The report concluded as follows :—“ The profits earned during the year 
and carried to the profit and loss accounts of each department are as 
follows :—Gas, £4277 16s. 1d.; water, £4813 14s. 9d.—total, £9091 10s. 10d. 
The diminution of the profits from the Gas Department has been referred 
to. The increase of profit from the Water Department is due to the 
constant diminution of the waste of water; to the exceptionally small 
expenditure in repairs of plant during the year; and to the gradual 
increase in the sale of water for trade as well as domestic purposes. The 
balance of profits in each account, after payment of interest and other 
charges, is carried forward ; and I may remind you that out of this balance 
the total cost of extensions of works has been for many years, and is still 
being provided.” 

The accounts of the Gas Department, as certified by Mr. Alfred Lass, 
F.C.A., show that the cost of manufacture in the twelve months was 
£16,728 ; and distribution, £1437. The public lamps entailed an expendi- 
ture of £540; and the management cost £750. Rates and taxes, and law 
and other charges, came to £1482; and miscellaneous items made up the 
total expenditure to £21,953. On the other hand, the sale of gas produced 
£19,230; meter-rental, £586; residuals, £5806; and fittings, £297; the 
total receipts being £26,230. During the year 15,462 tons of coal and 
cannel were carbonized ; and they produced 164,618,100 cubic feet of gas, 
7897 tons of coke, 219,308 gallons of tar, and 169 tons of sulphate of 
ammonia. 


The Gas and Water Committee, in the course of their report, remarked 
that, the desirability of holding an exhibition of gas and water appliances 
having been apparent to them for some time, they purposed taking steps 
to have such an exhibition early next year. In reference to a petition 
presented to the Council last June for a reduction in the price of gas and 
water, the Committee stated that they had given the subject serious con- 
sideration, and, having compared the prices in Carlisle with those charged 
in a number of other towns, had found that (population, distance from 
the coal-fields, and other circumstances being taken into account) they 
— much less than in any other place. The report then proceeded as 

ollows :— 

“With respect to the accounts of the Gas Department the Committee 
regret that the profits are not so large as in recent years, owing to causes 
over which they have had no control. There has, moveover, been an 
unusually heavy demand upon the resources of the department during the 
year, occasioned by the necessary extensions of works, the usual contri- 
bution to the city fund, the cost of the Electric Lighting Order, and the 
erection of the Public Baths. While endeavouring to keep before them the 
original intentions of the Council in purchasing the gas-works, and also 
such directions of the Council as may be given from time to time, your 
Committee will not overlook in the future, as they have not overlooked in 
the past, the desirability of reducing the price whenever circumstances 
may render it possible; but at present your Committee cannot see their 
way to recommend any reduction in the price of gas. 

“ The profits of the Water Department happily are greater than in any 
previous year, from the causes enumerated in the Engineer's report; and 
your Committee are glad to be now in a position to carry out their desire 
to submit a proposal to the Council on the question of water charges. 
Your Committee do not propose to alter the existing scale of charges for 
water ; but, having regard to all the circumstances, they recommend that 
a discount of 2s. 6d. in the pound, or 14d. in the shilling, be allowed on all 
water charges due on and after Jan. 1, 1885. This arrangement is an 
extremely simple one, and readily readjusted as occasion may from time 
to time require. A discount of 10 per cent. has always been allowed on 
water supplied to cottage properties under the value of £10 when paid for 
by the owners, and for some time past an additional allowance for all 
empty houses has been made; and these discounts and allowances are pro- 
posed to be continued. The proposed discount of 2s. 6d. in the pound— 
say 124 per cent.—will, they believe, be regarded as an equitable concession 
to all classes of consumers. The proposed discount will, on the year’s 
receipts for water, amount to a total deduction of about £1000,” 


Mr. Forster, in moving the adoption of the Committee’s report, said it 
was not necessary for him to make many remarks, because the facts had 
been so well put before the Council in the reports now presented. He 
felt sure that it must be gratifying to the citizens to find that they 
were in possession of such large works as the water-works, and that they 
had realized upwards of £4000 profit for the year. The Committee con- 
sidered that they were now in a position to make a reduction in the price 
of water. There were two schemes before them, and they agreed that 
there should be a reduction of 124 per cent. to all consumers; and the 
resolution was carried nearly unanimously by the Committee. So far as 
the gas was concerned, he was sorry that he could not congratulate the 
Council upon having realized the same amount of profit that was received 
last year; the difference amounting to nearly £1800. This was not attribut- 
able to any decrease in the consumption, as this had been 24 per cent. 
greater. The falling off had arisen from the diminution in the profits 
obtained from residual products. He hoped that by next year they would 
be able to reach the previous year’s standard of income. The baths were 
going on steadily ant prosperously, and he hoped they would be a source 
of revenue to the city as well as a great public benefit. ‘ 

Mr. CreicuTon said he had great pleasure in seconding the proposition 
of the Chairman, which really was that the water-rates be reduced by 124 
percent. He thought this was as far as they dare safely go in reducing 
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the price of water, because for the last year or two they had had very little 
frost, and the consequent comparative absence of leakages and things of 
this kind had led to a larger amount of profit. There was one subject 
which reflected yreat credit on the management, and that was that no less 
than 800 leakages had been stopped during the past year. The gas under- 
taking, as the Chairman of the Committee had said, had not been quite so 
prosperous. The Committee had had a good deal of extra work this year, 
and the Manager had been kept extremely busy. Mr. Forster had also 
alluded to the bye-products having gone down in value; but in this respect 
the gas-works were like all other manufacturing concerns. He did not 
think there was any chatice at the present time of the price of gas being 
reduced ; because the profits had gone down, and they had built the baths 
out of the profits, and there was some £2000 a year going to the Corpora- 
tion. At some future time, when the profit on the gas went up again, he 
hoped they would devote it to some other work of public utility, such as a 
market. This was one of the things he should wish to see; and if he were 
in the Council next year he should like the Corporation to take up the 
question. The Committee had been very pleased with the work done last 
year by Mr. Hepworth, who, as usual, had been courteous and attentive. 

Mr. Mitzurn said the money for the baths had been intercepted—he 
would not say unfairly, but he thought they had no authority for it; and 
he should like to see the accounts connected with them presented to the 
Council under a separate heading. 

Mr. Foster said they had a separate heading for the baths account. 
They had not = any of the bills yet; but as soon as all the bills were 
paid they would present the accounts to the Council. The bath accounts 
would be presented every year, the same as the gas and water accounts. 

It was then agreed that the report and statement of accounts should be 
adopted, and the recommendations contained therein carried out. 

Mr. CRowDER moved a vote of thanks to the Chairman and Vice-Chair- 
man of the Gas Committee, and also to the Committee and the Manager, 
for the way in which they had carried on the gas and water works during 
the past year. 

The motion was unanimously agreed to. 





BRADFORD CORPORATION GAS AND WATER SUPPLY. 

At the Meeting of the Bradford Town Council last Tuesday (the last for 
the present municipal year), reports from the Gas and Water Committees 
on the working of their respective undertakings during the twelve months 
ending September were presented. 

The Gas Committee stated that during the year covered by their report 
there had been laid 11,120 yards of gas-mains, 2181 yards of ammoniacal 
liquor pipes, and 470 new gas service-pipes. At the Mill Street works 
128 retorts had been taken down and replaced by new ones, 40 of which 
it had not been necessary to light; 32 other retorts had been thoroughly 
repaired ; and the whole of the works were in an efficient condition. At 
the Thornton Road works 160 retorts which were in a dilapidated condi- 
tion had been taken down, and replaced by new ones; the remaining 
169 retorts had undergone repair; and these works also were in a satis- 
factory state. At the Valley Road works 296 retorts had been taken down 
and replaced by new ones; the remaining 304 had been repaired; and the 
whole of these works also were in good working order. A plot of land 
containing 14,920 square yards, situated on the south side of the works, 
had been purchased for £6714, with a view to an extension of the works at 
some future time; but a portion of the ground was immediately wanted 
as a site fora gasholder. The entire works in progress at Birkshall had 
been brought to a satisfactory completion ; in addition to which railway 
sidings were being laid down at a cost of £1300. The making of gas com- 
menced in November last, and had since continued; there being now 
100 retorts at work. Contracts had been entered into for the supply of 
124,800 tons of gas coal, and 11,000 tons of cannel. With regard to the 
chemical works, the report went on to say that Mr. D. V. Steuart, the con- 
tractor for the purchase of ammoniacal liquor, having last December failed 
in the performance of his contract, and as the accumulation of the liquor 
would shortly have created great difficulty, the Corporation had no alter- 
native but to take possession of the plant and apparatus (as they were 
empowered to do under the contract entered into with Mr. Steuart in 1881), 
and to commence the manufacture of sulphate of ammonia. Negotiations 
were then entered into with Mr. Illingworth, the owner of the chemical 
works at Frizinghall (at which works Mr. Steuart had carried on his busi- 
ness) for the purchase of the premises; and these were ultimately acquired 
for the sum of £7750. This price included all the plant, fixtures, and move- 
able articles belonging to the vendor, and used in connection with the 
works. The trade fixtures belonging to the bankrupt were also purchased 
for £1312 16s. These purchases were made subject to the approval of 
Parliament; there being no power to enable the Corporation to manufac- 
ture residual products on lands other than those specified in the Bradford 
Local Acts. After the requisite formalities had been gone through, 
including a public inquiry by an officer of the Local Government Board, 
a Provisional Order was obtained, which was subsequently confirmed by 
Parliament, giving all necessary authority for the carrying on of the works. 
The results had fully justified the steps taken by the Committee. During 
the past year, rapid progress had been made in the lighting of the town. 
Leading thoroughfares, comprising a length of about 8 miles, besides streets 
in some of the busiest parts of the town, have been lighted with Bray’s 
—— lamps. In order to prevent waste of gas, four extra lamp-lighters 

ave been appointed for the purpose of extinguishing the large lights at 
11 p.m.; leaving only the pilot lights burning. There are now in the 
borough 40 of these lamps carrying 3 lights, and 450 carrying 2 lights. 
There are 5047 ordinary lamps in the borough, including 327 in the out- 
districts ; making the total number of lamps in the whole of the borough 
6537. The Committee have opened a shop for the supply of gas-stoves, 
&c.; and believe that it is only necessary for the advantages to be derived 
in the household by the use of these stoves to become more generally 
known to be highly appreciated. 

The Water Committee, in their report, pointed out that the incon- 
venience and anxiety attendant on the short supply which had prevailed 
in the high-level districts of the borough was to be attributed to the excep- 
tionally long period of dry weather, coupled with the deficiency of storeage 
noted in the previous year’s report. Commencing on the 24th of June last, 
the supply to the high-level districts was cut off from 10 p.m. to 4 a.m. 
This restriction of the supply has from time to time been increased, until 
at present the water is only turned on for six hours—viz., from 6 a.m. to 
noon. This state of things, although, no doubt, the cause of much incon- 
venience, has not resulted in the stoppage of the mills, or in any inter- 
ference with the trade of the town, and, as far as the supply for domestic 
purposes is concerned, it would in many towns be considered a very good 
supply indeed. The health of the town has also been maintained in its 
usual good condition. Towards the end of June it became clear to the 
Committee that the amount of water stored in the high-level reservoirs 
would not be sufficient to afford a supply should the district be visited by 
a drought similar to that of 1883; and steps were consequently at once 
taken to obtain and erect suitable pumps, engines, and boilers to pump 
from the low level a quantity of about 1 million gallons a day. Four sets 
of pumping machinery were obtained and put up. The engines have been 





at work since the early part of July; and to the work done by them must 
be attributed the fact that the supply has been maintained even in the 
manner above described. On the intermediate level, the supply was main- 
tained constant until the 27th of September; after which it was restricted, 
and treated in a similar manner to the high level. The effect of the drought 
may be judged from the fact that the flow of one of the springs, the 
average of which is 500,000 gallons, has this year fallen to only 147,000 
gallons a day. The Committee lay stress upon the fact that but for the 
timely completion of the Upper Barden reservoir, the borough would have 
been reduced to a state most unpleasant to contemplate; and that it was 
only to the foresight displayed in placing the low-level system in a proper 
state as regards sufficient storeage, that the town was spared what would 
have been a great calamity. It must not, however, be taken for granted 
that the Corporation can in future depend on the low level as a permanent 
means of supply for the high level; for the works were never designed for 
this purpose, and if so used would soon cease to afford a proper supply to 
the districts they were intended to serve. As the high-level consumption 
has increased from 14 million gallons a day in 1876 to 23 million gallons a 
day at the present time, and as even when the Thornton Moor reservoir is 
added to the present storeage it will only bring it up to what is required 
for present consumption, the Committee consider that the time has 
arrived for carrying into execution the parliamentary powers obtained in 
1869 for the construction of the Shady Bank reservoir. The land for this 
work has long been purchased, and the compensation in water provided; 
so that the expense will be confined to works of construction only. This 
work would no doubt have been commenced at an earlier period, but a 
desire not to increase the capital account, and to relieve as much as 

ossible the public burdens, has alone prevented its earlier commencement. 
The report went on to state that the two reservoirs at Barden and that 
at Chelker were in good repair, and continued to work with satisfaction ; 
and the works for filtering the water of the low level had during the past 
year been commenced at Gilstead, and good progress has been made. The 
Heaton reservoir has again given cause for complaint; and it has been 
determined, as soon as the more pressing difficulties with the short 
supply are overcome, to take measures to thoroughly clean it out and 
improve it in several ways, so as to bring it up to the present 
requirements of the increased consumption. In March last the Man- 
ningham reservoir, which has been enlarged and improved, was 
brought into use; and has since been found of the greatest service in 
maintaining the low-level supply during the time that Heaton has been 
thrown out of use. The subject of the prevention of the waste of water in 
the various parts of the system of distribution engaged the attention of the 
Committee during the past year; and it has been determined to commence 
in a few districts the trial of the system of waste detection and prevention. 
The opportunity has been taken, now that the Chellow reservoirs are 
empty, to examine into the so-called springs which have been flowing for 
many years from points situated on, and just below the slopes of these 
works, and which have been attributed to springs found in sinking the 

uddle trench which had been drained out to the surface below the bank, 

he result of this examination has been to prove that they draw their 
water from the inside of the reservoir; and although they do not cause 
any immediate injury or danger, yet the waste of water so going on should 
be stopped. The Committee have therefore given orders to have the 
defects made good without delay; for although the water has been run- 
ning for many years without injury, yet the increased consumption 
renders it necessary to economize in every possible direction. The new 
works on the high level have progressed favourably during the past year; 
and the new high-level conduit has been at work for some time. The new 
reservoir at Thornton Moor is practically finished and ready for filling; in 
fact, it has more than once had some feet of water in it after the few heavy 
thunder showers of the past summer. All the other parts of the works 
connected with the compensation reservoirs, conduits, &c., remain in 
efficient working order. The income from the sale of water in the years 
named was as follows :—1856, £10,225; 1866, £25,060; 1876, £78,474 ; 1877, 
£77,106; 1878, £80,832; 1879, £83,094; 1880, £88,369; 1881, £87,083; 1892, 
£83,778 ; 1883, £85,227. 

In view of the present critical position of the borough in regard to the 
water supply, the Town Council have determined on proceeding at once 
with the construction of the Shady Bank reservoir, as recommended 
by the Water Committee. The new reservoir will have a capacity of 
110 million gallons ; and is expected to cost between £60,000 and £60,000. 


THE PROPOSED ELECTRIC LIGHTING EXPERIMENT IN 
CARDIFF. 

At the Meeting of the Cardiff Town Council on Monday last week—the 
Mayor (Mr. Bird) presiding—a report was presented from the Highway 
Committee, recommending (among other things) that the tender of the 
Great Western Electric Light and Power Company for lighting St. Mary 
Street with six electric lights of 2000-candle power each, at a cost of £27 
per lamp per annum, be accepted. 

Alderman Duncan moved the adoption of the report; and the motion 
being duly seconded, 

The Mayor confessed he was somewhat surprised when he read the 
minutes of the Highway Committee, and found that they recommended 
the Council to adopt the electric light in St. Mary Street. Even if they 
took their Engineer's report by itself, it seemed to him to condemn the 
recommendation. The Engineer’s report stated that the suggested alters- 
tion would cost £162 a year, as against £31 7s., the present cost of lighting 
by gas. It might be said—doubtless the Committee themselves would say 
—that for the £162 they would get 12,000-candle power, as against 167- 
candle power by the present system. It would, however, very much 
strengthen their argument if the 12,000-candle power given by the electric 
light could be equably divided over the whole street, so as to afford an 
equal light in every place; for they could not shut their eyes to the fact 
that there would be very great disadvantages indeed in having what he 
might call blinding lights in some parts and semi-darkness in others—the 
semi-darkness caused by the deep shadows thrown by the powerful lights. 
It seemed to him that this consideration alone was a very great objection 
to the recommendation of the Committee. But it was erroneous to 
suppose that they were going to get all the advantages of 12,000-candle 
lighting power, because these very powerful lights necessitated the use 
of a semi-opaque globe, which abstracted very considerably from the 
quantity of light thrown into the street. But, independently of these 
considerations, he thought the present time rather inopportune for 
making these experiments. The previous week it was intimated that 
the Gas Company had reduced the cost of lighting the town, in addi- 
tion to which there had been a reduction in the price of gas to ordi- 
nary consumers at the rate of about 6 per cent. So that at the present 
moment their price for gas was, he understood, the cheapest in all 
Wales ; whilst he was confident of this—and he travelled about the country 
a great deal—that they had a gas the purity and quality of which were 
second to none in England, but very much superior to what was to be 
found in most of the towns in the United Kingdom of the same size as 
Cardiff. A further reason why he thought the present was an inopportune 
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time to adopt the recommendation, was that the electric light had been 
tried and found wanting. In most of the towns where experiments had 
been made, the electric light had been abandoned. Nearly every electric 
lighting company, started for the promotion of such schemes as that now 
proposed, was under a cloud; and some of them had totally failed. Alto- 
gether it seemed to him that it would be a very unwise thing to light the 
streets of Cardiff with the electric light. With all these considerations 
before them—first of all the recommendation of the Borough Engineer, 
which said that they would be paying £162 as inst £31, and the other 
considerations—he did not think they should adopt the recommendation 
of the Committee. He moved— That the recommendation of the High- 
way Committee be deferred until the Corporation have conferred with the 
Gas Comey as to the terms upon which they are willing to light the main 
street with Bray’s lamps.” 

Mr. ANDREWs seconded the amendment. 

Alderman Duncan thought it was only fair, as Chairman of the Com- 
mittee, that he should speak at once, so as to lay before the members the 
considerations which induced the Committee to ask the Council to sanc- 
tion this very small experiment. The Mayor had said he thought this was 
a very inopportune time to introduce the electric light ; his argument being 
that the Gas Company at the present moment had reduced the cost of 
public lighting 1s. per lamp per annum. [The Mayor: That was merely 
one argument. ] Instead of feeling personally grateful to the Gas Company 
for this wonderful concession, he (Alderman Duncan) was one of those 
individuals who believed that a reduction ought to have been made many 
years ago, and by a great many shillings. He believed that the Cardiff 
Gas Company had too long treated the town in a very bad way indeed. 
They ought to have had gas in a neighbourhood like theirs at a much lower 
rate than they had ever had it; and, therefore, they had nothing at all to 
thank the Gas Company for. The Committee had been induced to con- 
sider this matter by the fact that in many towns the electric light had 
been introduced ; and the Committee were very anxious to make a small 
experiment in Cardiff—limiting it to St. Mary Street, so as to avoid any 
large expenditure. This street was selected for the trial on the ground 
that it joined the High Street, which the Gas Company, as the Council 
were aware, had very kindly lighted with Bray’s lamps. He believed 
everyone in the town was much impressed with the very beautiful light 


. which these lamps produced, and the highly satisfactory results that had 


been obtained from placing the lamps so closely together as in High Street; 
and if the Corporation could light up the whole town in a similar way, 
at anything like a reasonable rate, he did not know that he himself 
would care much about the electric light. But it must be borne in mind 
that the provision of Bray’s high-power lamps was an experiment on 
the nag of the Gas Company, who had put the lamps up voluntarily, 
to show what could be done, and were not charging the town any extra 
for them. Now, if they could get electric lights placed in St. Mary 
Street, they would be in a position to judge relatively of the two modes of 
lighting the town. The Mayor had suggested the lighting of St. Mary 
Street and other parts of the town with Bray’s lamps; but they must bear 
in mind that this would involve a very serious addition to the present cost 
of lighting the town. Seven of Bray’s lamps would cost £84, as against 
£45—the cost of those at present used ; but if St. Mary Street were lighted 
with Bray’s lamps placed as closely together as those in the High Street, 
20 lamps would be required, at a cost of £7 per annumeach. The proposal 
for the adoption of the electric light was simply made as an experiment ; 
and the Committee said that every corporation—particularly the Corpora- 
tion of a rising town like Cardiff—ought to be prepared to make fair 
experiments of this kind. He did not think there was any doubt the 
electric light had a future before it; but unless they made experiments, 
unless they gave some opportunity for electric light companies to come 
into the town, so as to see what the companies could do both in the way of 
illuminating power and comparative cost, how were they (the Corporation) 
to arrive at aconclusion? To those interested in the Gas Company, no 
doubt every time would be an inopportune time. As a public body, the 
Council should, however, consider how they could light the town best at 
the cheapest price ; and he thought it was no unreasonable thing for the 
Committee to ask the Corporation to expend a few pounds, for one year, 
upon an experiment of this kind. 

Mr. Trounce expressed himself in opposition to the proposal of the 
Committee. 

Alderman Ex.iort supported the amendment of the Mayor; alluding to 
the improvements which had been made in the quality of the gas, and the 
reductions in price. 

Alderman Duncan remarked that to light St. Mary Street the same as 
High Street, with Bray’s lamps, would cost £146, as against £162, the cost 
of the electric light. 

Mr. Ramspa.£, in supporting the recommendation of the Committee, 
said that, as the Metropolis of Wales, Cardiff should be lighted up in a 
fitting manner. 

The Mayor proposed to alter his amendment to read as follows :—“ That 
the recommendation of the Highway Committee be deferred until the Cor- 
poration have conferred with the Gas Company upon the terms on which 
pwd My light St. Mary Street with a light eq to that given in High 

eet.” 

The amendment was then put andjcarried ; and the Committee's minutes, 
as altered, were adopted. 





THE DONCASTER CORPORATION GAS DEPARTMENT AND 
‘ 4 THE “INTEREST” DISPUTE. 

This question, which has several times of late been referred to in the 
JouRNAL, has now reached another stage. It will be remembered that the 
discussion arose on the question of what amount of interest the gas-works 
should pay to the borough fund; the Gas Committee recommending that 
they should pay 5 per cent., and the Council holding out for 6 per cent. 
Then at a meeting of the Council in committee, the latter was carried, in 
Spite of the protests of the Chairman of the Gas Committee (Alderman 
W. C. Clark), who thereupon threatened to resign. At a subsequent 
meeting of the Council the 6 per cent. resolution was negatived ; and on 
Frida week, at a meeting of the Gas Committee, the following minute, 
passed on the 27th of August, was rescinded :—“ That a dividend of 5 per 
cent. be paid, and the balance to go to the reduction of the bank debt.” 
It was then resolved: “That for the year ending Aug. 31, 1884, the sum 
of £3000 be transferred to the borough fund in lieu of interest upon the 
capital at any specific rate.” It was further recommended that “in 
future the sum of £500 per annum be paid over in discharge of the floating 
debt, and the balance of net earnings to the borough fund.” 





EXPLOSION aT THE JERSEY Gas-Works.—A telegram published last week 
stated that early last Thursday morning a serious gas explosion occurred at 
the Jersey Gas-Works ; the cause being attributed to an accumulation of gas 
im a vault beneath the engine-room, to which it ascended and ignited at 
one of the burners. The roof of the retort-house was blown off, and exten- 
Sive damage was done to the houses in the immediate vicinity, but fortu- 
nately no one was injured. 





THE PRICE OF GAS AT TUNSTALL. 

A deputation was recently appointed by the Tunstall Local Board to 
wait upon the Directors of the British Gas Company, in reference to the 
price of gas in their district. At the last meeting of the Local Board, the 
Chief Bailiff (Mr. J. N. Peake) reported the result of the interview; 
stating that the deputation had been very courteously received by the 
Directors. Mr. Peake said he endeavoured to impress upon the Directors 
very strongly the reasons why the deputation considered they were 
entitled to ask for a reduction in the price of gas for the town of Tunstall. 
He quoted the prices paid in other towns which possessed their own gas- 
works, and showed the amount carried to the relief of the rates in such 
towns. He also presented a memorial, signed by more than 500 of the 
principal consumers in Tunstall. The Directors of the Company said 
they would carefully consider the facts laid before them. 

Since the meeting, Mr. Llewellyn, the Clerk to the Board, has received 
a letter from the Secretary of the Company, in the course of which he 
says: “I am instructed to inform you that the Directors have had under 
consideration the subject of the visit of the deputation from vour Board 
on Tuesday, the 30th ult.; and the statements offered by the Chief Bailiff 
and the gentlemen who accompanied him have been tully reported to the 
Board by the Chairman. The subject of the visit has been carefully con- 
sidered; and I am to assure you that it is a source of regret to the 
Directors, viewing the matter from their point of view, that they are unable 
at present to comply with the wishes of the deputation, but that they will 
at the earliest possible opportunity do so.” 








AMERICAN GASLIGHT ASSOCIATION. 

The Twelfth Annual Meeting of this Association was arranged to be 
held at Washington on Wednesday, Thursday, and Friday last; and we 
shall, in due course, have our correspondent’s account of the proceedings. 
From a sketch of the arrangements prepared by the Secretary (Mr. C. 
J. Russell Humphreys) we learn that a most successful gathering was 
anticipated. The President’s Address was specially looked forward to 
with interest ; while of the papers absolutely arranged for the following 
are the titles :— The Relation of Capital to the Outsend;” “ Periodical 
Testing of Consumers’ Meters;” “ Natural Gas;” “ Valves as Centre- 
Seals for Working Purifiers ;” “A Positive Cure for Choked Ascension - 
Pipes;” ‘‘ Gas-Stoves.” Concerning the promised papers, Mr. Humphreys 
writes: “The influence which expenditure under capital account has 
upon the selling price of gas is very great; and consideration of the 
fact that the subject is to engage attention should lead the members to 
think the matter over, to the end that some novel feature of the subject 
may be evolved from the discussion, No one can gainsay the importance 
of the position occupied by the meter in the relation of the gas purveyor 
to the gas consumer. If the periodical testing of these instruments would 
lead to a more harmonious feeling between the seller and the user of gas, 
it would be well for all hands to know it. Certainly, the members will be 
willing to turn to their record-books in the effort to obtain therefrom 
whatsoever data are likely to havea tendency to throw light on this subject. 
That the centre-seal is one of the most ingeniously designed appliances 
around a gas-works has long been an accepted fact; but whether the val- 
vular system of working purifiers, carrying with it the freedom to run the 
vessels in any order, will outweigh the certainty of action which thecentre-seal 
secures when placed in the scale of economical and safe working, is a theme 
on which we will doubtless be better posted when we leave Washington 
than when we enter the wonderful city. Particularly will this be the case 
if the members who have had experience with both systems will refresh 
their memories from their record-books, and ascertain what objections, as 
well as what advantages, they have found to accrue from each plan. 
Natural gas is exciting so much attention throughout the manufacturing 
world to-day, that the members cannot but look forward with more than 
ordinary interest to the paper on this subject. Moreover, most of us, have 
had such little experience in this direction, and the writer of the paper on 
this topic is so profoundly versed in his theme, that he is sure to find 
attentive listeners. Of all the bugbears around a retort-house, choked 
stand-pipes are certainly the worst. It is, therefore, safe to infer that 
many who are now engaged in the pleasing task of ‘jumping’ the pipes 
would gladly have the meeting brought forward a fortnight that they 
might know at once of a positive cure for the evil. Gas-stoves is a theme 
which has been discussed at many of our meetings; but it will be 
eminently in order for us to review the subject at the present time, and 
see just what progress we are making in this direction. Into this busi- 
ness we have put a certain amount of time, energy, and money. What, 
then, is the net result accruing from such expenditure? If the members 
would ascertain what, in each of their towns, is the average amount used 
per stove, we might determine whether ‘ the game is worth the candle.’” 





THE MANAGEMENT OF CORPORATION GAS AND WATER 
UNDERTAKINGS. 

A correspondent writing on the recent agitation against the price of gas 
at Nottingham, makes some remarks which, though aimed at the Cor- 
a of Nottingham, are equally applicable to many other municipal 

odies that might be named. He says: Perhaps the chief, if not the only 
just argument which is adduced in favour of a town possessing its own gas 
and water properties is that, by reason of such possession the authorities 
are able to place the profits of these undertakings to the credit of the 
consumers—1.e., the great body of ratepayers; and if this power be 
violated, it becomes a moot question in what manner the ratepayers or 
consumers are gainers by the transfer. In point of management, a board 
of responsible directors, spending their own money, is certainly to be pre- 
ferred to a board of irresponsible town councillors spending pr a people’s 
money. I should be inclined to say that if the power above mentioned 
were strictly guarded and exercised, the possession of these undertakings 
would be of great advantage. As it is, what consumer has profited by the 
change? Take the gas concern. Vast sums—the profits of this con- 
cern—have been devoted annually, for many years past, to purposes 
altogether outside the ordinary duties of a corporate body. They have 
neither been used as a whole to lower the district rate, nor appre- 
ciably to lessen the price of gas. Not only have various sums been 
taken for capital purposes from the gas profits, but these profits 
have peg! been permanently burdened with the payment of annual 
charges for the appointment of our University College, &c. Every penny 
of these profits, after providing for a sinking fund to extinguish the works’ 
debt, should have gone in reducing the price of gas. Through the denuda- 
tion of their gas profits, the Nottingham public have been rated yearly to 
the tune of an additional 2s. or 3s. in the pound. I should suggest the 
formation of an association of ratepayers (numbering, say, 500), to give a 
subscription of one guinea for the purpose of opposing the Nottingham 
Corporation in Parliament next session, with a view to obtaining a clause 
in their Bill providing that, after setting aside a suitable sinking fund to 
extinguish the works’ debt, all profits shall be applied in reducing the price 
of gas. There can be no doubt that such a clause would be readily granted 
by Parliament; and those manufacturers and traders subscribing to the 
association would be repaid many-fold in the reduction of their gas bills, 
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As regards the water concern, most ratepayers must now be preparing, 
with some chagrin and disappointment, to consign it to a position amongst 
that varied assortment of ‘‘ white elephants ” which they already possess. 
The Auditors have grumbled very much at the yearly recurring attempts to 
concoct a surplus at the expense of capital. This vere itis done by revaluing 
the stock so as to give an increase to revenue of £800 or more; and it also 
appears that this old stock, which has so suddenly risen in value, had pre- 
viously remained of the same value for several years. How rejoiced would 
many manufacturers of the town beif the Water Committee would only im- 
_ to them the secret whereby they not only escape depreciation of stock, 

ut contrive, without expenditure, to increase its value. There is an end, 
however, to this juggling with figures. If the Water Committee have 
such hard work to make expenses meet now, what will they do when 
the interest on capital expended upon the new works has to be provided 
for out of oweanl It almost appears as if we had paid too dearly for 
our water-works; those fabulous profits the Water Company were said to 
make have disappeared, and any reduction of the price of water is so 
far in the dim Saenee that the ratepayers are much more likely, with 
present appearances, to have to give something in support of their water- 
works than to receive anything in the shape of profits from them. The 
control of the policy and expenditure of these undertakings requires large 
business knowledge and experience ; yet judging by the composition of our 
Town Council, these qualifications have not that weight they should have 
at the different Ward elections. Obedience, complaisance, and the quality 
of absorption seems to be much more in demand. Looking back from 20 
—- ago or so until now, we find the standard of town councillor in 

ottingham steadily depreciating. Once upon a time it was an honour 
to be elected. Is itso now? Year by year smaller and less respon- 
sible men are nominated—men quite unaccustomed to the conduct 
of large business concerns. Many of these are returned with the cry 
of ‘Reform and Retrenchment.” They are Conservative, or call them- 
selves such; but the town obtains no abatement through them, and 
need not look for any. When a question involving large sums of money 
is at issue, they appear unable to rise to the occasion and discuss it. 
They certainly do make a disturbance when it is proposed to add a few 
ge per year to some hard-worked, honest, minor official’s salary. 

he alacrity with which they catch at such allurements is astonish- 
ing; as if a matter of £10, £20, or £50 a year extra salary to an efficient 
clerk or superintendent was not well spent, and as if it made any difference 
to the rates. All this is mere vapour. It is in the general policy of the 
Corporation that there is room, and a great deal of room, for the practice 
of sound economy. Discontented ratepayers who speak of these things 
are twitted with not sending abler men, of better position, to the Council. 
This at present is hardly within their power. Representatives of either 
party are nominated by a clique of that party, with a strong organization 
already in existence in each Ward. The only hope for the independent 
Nottingham ratepayer is in a combination of gentlemen of position having 
large factories and business interests in the town. Such a combination, 
devoid of any political aim, would easily break through the ring, and 
speedily ensure a better state of things, if, indeed, most of the mischief is 
not already done. 





CREOSOTING TIMBER. 

In connection with the paper on this subject read by Mr. S. G. Boulton 
last session before the Institution of Civil Engineers (an abstract of which 
appeared in the Journat for June 10, p. 1003), an interesting report to the 
Directors of The Gaslight and Coke Company, by Dr. C. Meymott Tidy, 
M.B., F.C.S., &c., has been published. In reproducing it, it is only right 
for us to direct attention—as Dr. Tidy does—to Mr. Greville Williams’s 
researches on the subject, communicated to our pages in the first half of 
1883 (see Vol. XLI., pp. 1010-11). 

Report of Dr. C. Meymott Tidy, M.B., F.C.S., on the Description of 

Creosote best suited for Creosoting Timber. 
To the Directors of The Gaslight and Coke Company. 

Gentlemen,—In accordance with instructions I received from you to 
consider and report on the character of creosote best suited for creosoting 
timber, I have, during the past 15 months, devoted a considerable amount 
of attention to this question, and made numerous experiments thereupon. 
I now beg to report the results of my investigations. 

Let me define, first of all, exactly what I understand by the word 
“creosote.” This is important, seeing that it does not imply a compound 
of fixed chemical composition. It is, in fact, a composite liquid, made up 
of a variety of chemical bodies in different proportions; the quality 
depending (first) on the kind of coal from which the coal tar is obtained, 
and (secondly) on the details of the distillation and treatment. Broadly 
speaking, I mean by the word “ creosote” a product of the distillation of 
coal tar after it has reached a temperature of about 300° Fahr.; in other 
words, after what is known as the light oil has distilled over. It may be 
taken that about one-third of the bulk of the tar consists of the “ creosote”’ 
or “ heavy oil” employed in creosoting timber. 

The process of creosoting is effected by placing well-weathered wood in 
a vessel so constructed that a more or less perfect vacuum may be obtained. 
The creosote, heated to a temperature of from 100° to 120° Fahr., is allowed 
to pass into the exhausted reservoir, and thus finds its way into the pores 
of the wood. The advantages to be derived from the process are, I con- 
sider, of a threefold nature; and I give them in what appears to me to be 
the order of their importance :— 

1. A physical action. A very greatly increased solidity is effected by 
choking up the pores; thus agglutinating the whole mass of the wood into 
a more or less solid block. Apart from its rendering the wood more solid, 
this physical action is important in preventing the subsequent absorption 
of moisture. 

2. A physiological action. The smell of the creosote imparted to the 
wood prevents germinal life, well known to be destructive to timber, from 
being developed within it. Seeing that the preservation of timber has been 
effected by such materials as chloride of zinc, sulphate of copper, &c., with 
greater or less success, and that the action of these bodies must be mainly 
(although I admit not entirely) dependent on their toxic properties, this 
physiological action is one of importance. It must be remembered, more- 
over, that creosote has the advantage of a well-marked smell, which odour 
most of the lower animals dislike. In this respect it is superior to the 
other bodies I have named. Further, it is worth pointing out that all the 
constituents of the coal tar, and not the tar acids only, have a more or less 
well-marked tarry odour. 

_ 8. A chemical action. oo pe the chemical action, I would draw atten- 
tion to the fact that tar acids are not only antiseptic, but that they possess 
the power of coagulating albumen. Itis to this latter action that I shall have 
to refer later on in this report, as playing an important part, in my opinion, 
in the preservation of the timber. 

Having now dealt with what I conceive to be the details involved in the 
process of creosoting, the two following questions arise: (1) Upon what 
constituents of the creosote does its value specially depend, and what are 
the relative values of its different constituents? (2) If there be in the 
creosote constituents which of themselves do not possess special value, 
do they in any respect lessen the activity of the valuable constituents ? 








The importance of considering the precise value of the several con- 
stituents of creosote, arises as follows :—Speaking generally, creosote may 
be divided into two classes—London and country creosotes. By London 
creosote I mean the creosote derived from the tars of the London gas- 
works, the east coast generally, and from the gas-works of towns such as 
Southampton, Brighton, &c., where the coal employed is Newcastle coal. 
So far as I am able to learn, the larger proportion of the creosote produced 
in England is of this character. The two creosotes, however, being very 
different in their composition, it becomes important to consider them 
separately. 

he London creosote has a somewhat high specific gravity, and contains 
a comparatively large percentage of naphthalene, and a small percentage 
(i.e., less than 10 per cent.) of tar acids. Further, it contains a consider- 
able quantity of the heavier portions of the oil; that is, of those portions 
not volatile at a temperature below 600° Fahr. The country creosote, on 
the other hand, has a less specific gravity, and is considerably more fluid 
than London creosote. It contains considerably less naphthalene than the 
London creosote, a larger total percentage of tar acids, and a smaller per- 
centage of the heavier portions of the oil present. The real question I 
have had in view in this inquiry being country creosotes v. London 
creosotes, it became necessary to inquire the relative values of the 
heavier portions of the oil, of the naphthalene, and of the tar acids in 
creosoting. 

In view of making clear what I have to say, I may venture to place 
before you what I conceive to take place in the operation of creosoting. 
The creosote, having been sufficiently heated to bring the whole of the 
suspended constituents into a perfectly liquid condition, is driven into 
the wood, from which the air has been more or less completely 
exhausted. The tar acids, in the first instance, effect the coagulation 
of the albumen of the wood sap. This coagulated albumen mixes with 
the napthalene of the creosote, which so soon as the temperature becomes 
sufficiently reduced is re-deposited, and forms, along with the heavier 
portions of the oil, a solid magma within the pores and fibres of the 
wood. That this formation of a solid magma actually occurs, I have 
convinced myself by numerous microscopic examinations of creosoted 
timbers. 

Tar Acids.—The success of the process, therefore, being presumably 
assisted by the coagulation of the albumen, the question arises: What 
quantity of tar acids is necessary to effect this object? To determine this 
point I have made a variety of experiments. There is very little doubt 
in my mind, supposing that 10 lbs. of creosote per square foot be in- 
jected into the wood, and that the timber be of the kind ordinarily used 
(although in this respect different kinds of wood do not differ so much 
as might be poche. that 2, or from that to 3 per cent. of tar acids 
would amply suffice to effect this coagulation of the sap albumen. 

We are now led to consider if any value, and, if any, what value is to be 
ascribed to the tar acids beyond that needed to effect the coagulation of the 
albumen. Iam far from prepared to say theyare otherwise entirely valueless. 
Still it is a remarkable fact, which I have over and over again verified, 
that in the timbers that have been creosoted for a considerable time (say a 
year), very small quantities indeed (if any) of free tar acids are to be 
found. I have upon this point instituted a series of examinations of 
sleepers obtained from independent sources, and of ages varying from 1 
to 20 years; and it is a fact worth noting that within a very short time 
after a sleeper has been in use the tar acids appear to be entirely 
dissipated.* 

Seeing, however, that the life of a sleeper is by no means so limited, 
the facts I have mentioned suflice to show that the action of the tar acids 
per se cannot have any very great or permanently preservative influence 
in creosoting. 

I admit it was natural to suppose that bodies, commonly regarded as 
powerfully antiseptic, should have been the active agents in the process. 
Further I must admit that it was with such view I commenced this 
inquiry. My recent investigations, however, have clearly shown that the 
value of the tar acids in the creosoting process has been greatly over- 
estimated. Iam convinced that, so long as the quantity of carbolic acid 
present in the creosote is sufficient to coagulate the albumen of the wood 
sap, this, for practical purposes, is sufficient. 

Naphthalene.—I have now to consider the value of the naphthalene. Iam 
disposed to think that this body is of infinitely greater value than at first 
sight appears. Admitting that, as an antiseptic, it is inferior to the tar 
acids ; nevertheless, so far as preservative action alone is concerned, it must 
not be supposed to be inoperative. Its special value, however, consists in 
helping to render the wood solid. 

But it may be said, granting this to be the case, naphthalene is so volatile 
that the heat of the sun, especially the intense heat of an Indian climate, 
would soon drive the whole of it off. It is true that on exposing a block of 
creosoted timber in an oven to a temperature of 54°5° C. (130° Fahr.)—and 
this may be taken to be an extreme tropical heat—the door of the oven, after 
a short time, shows conclusively that some of the naphthalene in the sleeper 
has undergone volatilization by the heat applied. 

I would, however, direct attention to the following experiment :—I 
exposed a large block of creosoted timber (accurately weighed) to a tem- 
perature of 65°5° C, (150° Fahr.) On weighing this at the end of 24 hours, 
I found it to have lost 1200 grains. On exposing the same block to the 
same temperature for another 24 hours, it lost 135 grains; while on con- 
tinuing the exposure for a third 24 hours it lost only 15 grains. After this 
the loss was practically nil. I now planed off about 3 inch of the block I 
had already heated. This done, I again exposed it to a heat of 55°5° C. 
(130° Fahr.) for 24 hours, during which time it lost 1150 grains. The loss 
on the second day was less than 100 grains, while on succeeding days the 
loss was practically ni/. The surface of the wood was again planed off, and 
similar experiments repeated a third time, with almost identical results. 

From numerous microscopical examinations of the timber, and from the 
experiments I have described, I consider that I am justified in drawing the 
following conclusions 7¢ naphthalene :— 

1. That supposing, for the sake of argument, naphthalene possesses no 
great antiseptic power, nevertheless it acts beneficially by clogging up 
the pores of the wood; forming a more or less solid magma with the 
coagulated albumen. In this way it assists the physical part of the 
nt process, upon which the preservation of the timber materially 

épends, 

. That although a certain quantity of naphthalene would undoubtedly 
be volatilized by a tropical heat, nevertheless that the loss would practically 
be limited to the surface of the timber, and would be complete a day or two 
after exposure; the naphthalene in the deeper parts of the wood remain- 
ing — by incorporation with the albumen coagulated by the action of the 
tar acids. 

3. That inasmuch as the naphthalene cannot injure the action of the tar 
acids, or other constituents of the creosote, and is itself a positive benefit to 
the process, there is not only no object in requiring that the oil used for 
creosoting should be free from naphthalene, but that it would be unadvisable 
to demand such freedom. 





* This report was written some time before the appearance of Mr. Greville 
Williams’s paper. My own results, I may say, are in entire accord with his. 
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There are many other facts that in my judgment corroborate the views 
I have expressed. Thus I am given to understand that during the twelve 
years after the process of creosoting was first introduced into India, the 
whole of the sleepers were prepared with heavy London creosote (that is, 
a creosote highly charged with naphthalene) with the occasional admixture 
of a small quantity of country oil for the purpose of dilution. It is per- 
fectly certain further that it was on account of the good results so obtained 
that creosoting became a process of acknowledged utility. So far as I can 
learn, it was not until the country oils became more extensively used that 
any complaints respecting the = of the process arose. From 
independent inquiries, I think there is the strongest possible reason to 
believe that the sleepers that proved unsatisfactory had been prepared with 
country and not with London oil. 

Heavy Oils.—Nothing has impressed me more strongly in the course of 
these inquiries than the value of the heavy oils present in the creosote ; 
that is, of the oils that do not distil over under 600° Fahr. Of a certain 
antiseptic power, and very difficult of volatilization, they are, I believe, 
bodies of great value in the oil employed in the creosoting process. I have 
carefully examined numerous samples of the creosote supplied by your 
Company, and I give herewith the analysis of 18 samples. [Here follows 
an analysis of 18 —— alluded to in Mr. Boulton’s reply. ] 

After a very careful consideration of the conditions necessary to ensure 
the successful creosoting of timber, it appears to me that the following 
points need special attention :—That the timber should be well dried, so 
that the pores of the wood may be completely pervious. That the creosote 
should be of a heavy, rather than of a light description—i.c., that it should 
contain oils which are given off at high temperatures, together with other 
matters that become solid within the timber after the creosote has been 
allowed to cool to anormal temperature. That as much creosote should be 
put into the timber as the timber can possibly be made to absorb. 

Taking into consideration the whole body of the evidence now before 
me, and which I have submitted to you in this report in part only, I am 
of opinion that no oil could be better suited than your own for the purpose 
of creosoting timber; and I would suggest the following as a specification 
for creosote that would, in my judgment, ensure to engineers and others 
interested in the process, the best possible results :— 

1, That the creosote should be completely liquid at a temperature of 
100° Fahr., no deposit afterwards taking place until the oil registers a 
temperature of 93° Fahr. 

2. That the creosote shall contain at least 25 per cent. of constituents 
that do not distil over at a temperature of 600° Fahr. 

8. That, tested by the process hereafter to be described, the creosote 
shall yield a total of 8 per cent. of tar acids. 

There are certain details connected with this specification to which I 
desire to draw attention :— 

1. The omission of any clause specifying the specific gravity of the 
creosote to be used. I have done this advisedly, because of the extreme 
difficulty in taking the gravity of creosote at normal temperatures with 
the 1000-grain bottle, and the practical uselessness, in my judgment, of 
employing a hydrometer for the purpose. If it be considered necessary to 
introduce a specific gravity clause, I would suggest that the gravity be 
between 1040 and 1065; water being 1000. I am of opinion, however, that, 
for practical purposes, a specific gravity clause is altogether unnecessary. 

_2. Believing strongly, as I do, in the value of those constituents of the 
oil that are the most difficult to volatilize, I have deemed it right to suggest 
a clause to the effect that the creosote shall contain at least 25 per cent. of 
matters that distil over above 600° Fahr. 

8. I have made a large number of experiments as to the best method by 
which the estimation of the tar acids may be determined; and I note (a) 
That very slight differences in the strength of the solutions used, and in 
methods of manipulation, considerably influence the results obtained. I 
therefore deem it necessary that, as a part of the specification, the process 
to be employed for estimating the acids should be exactly stated. (b) I 
have failed to discover any easy method of separating the carbolic from 
the other tar acids. I have tried for this purpose numerous experiments, 
but with such unsatisfactory results that I have decided to recommend 
that the total quantity of tar acids only should be stated. Further, the 
fact that, as preservatives, one kind of tar acid is, so far as we know, as 
good as any other, renders a further separation of the acids, in my judg- 
ment, unnecessary. My analyses of samples will show that in fixing not 
less than 8 per cent. of total tar acids we obtain a fair index of the purity 
and genuineness of the creosote. ; 

(Signed) C. Meynmort Toivy, M.B., F.C.S., 
Professor of Chemistry and of Forensic Medicine 
at the London Hospital; Medical Officer of 
Health for Islington; late Deputy Medical 
Officer of Health for the City of London; 
Official Analyst to the Home Office, &c., &c. 

8, Mandeville Place, Manchester Square, W. 

Process to be adopted for Determining the Coal-Tar Acids. 

1. 100 c.c. of the well-mixed creosote is to be distilled at a temperature 
of 600° Fahr. until no further distillate comes over. The distillate so 
obtained is to be mixed and well shaken in a stoppered flask with 30 c.c. 
of a solution of caustic soda, having a specific gravity of 1200; water being 

The mixture is then to be heated. This done, the stopper is to be 
replaced in the flask, and the hot mixture again shaken vigorously for at 
least a minute. The contents of the flask are now to be poured into a 
separating funnel, and the soda solution drawn off. The creosote is to be 
heated a second and a third time in a similar manner with the caustic soda 
solution, except that only 20 c.c. of the soda solution shall be used for the 
second and third extractions, instead of 30 c.c., as in the first extraction. 

2. The three soda solutions are now to be mixed together. When cold, 
any particles of creosote are to be got rid of by means of a separating 
funnel. This done, the solution is to be thoroughly boiled in order to 
expel the last traces of creosote present in the solution. The mixture is 
then to be allowed to cool. When cold, dilute sulphuric acid (1 of acid to 
83 of water) is to be added (about 35 c.c. will be required) until the solution 
becomes slightly acid to litmus. The whole is then to be poured into a 
Separating funnel, and allowed to stand until perfectly cold, and the tar 
acids well separated. 

3. The tar acids are now to be dissolved in 20 c.c. of the caustic soda 
solution (sp. gr. 1200), and 10 c.c. of water. The mixture is then to be 
boiled and filtered through a funnel fitted with a plug of asbestos. The 
asbestos plug is to be washed with not more than 56 c.c. of boiling water. 
The solution is to be allowed to cool perfectly in a 100 c.c. measure. It is 
then to be rendered es ye Aes with dilute sulphuric acid (1 to 3), (10 c.c. 
jal paged 3 ene . cient a = paves. The whole is again 

© stand for two hours until perfectly cold, when the percentage of 
the tar acids is to be read off. te we — 
Process to be roy Me in Estimating the Quantity of Distillate. 
_ The operation is to be conducted iri a retort (fitted with a thermometer) 
ee in an oil or hot-air bath. The heat at first is to be low, and the 
mperature ually raised to 600° Fahr., and continued until no further 
matters distil over. 





MR. DOBBS AND HIS WATER-RATE ACTION. 

There has just been issued by Mr. Archibald E. Dobbs a statement of 
the a and expenditure of money voted by public bodies, and con- 
tributed by private individuals, towards the cost of his action—successful 
in its final stage—against the Grand Junction Water-Works Company. It 
shows that there is a small balance (£107) unexpended ; and this Mr. Dobb’s 
announces that he will pay over to the “ Water Consumers’ Defence 
League” if a rateable return of it is not claimed by the respective con- 
tributors by the 3lst ult. Mr. Dobbs, in presenting the accounts, says: 
“ The costs of such a case are heavy ; but I will say, without fear of contra- 
diction, that nothing less could have been spent without risking the loss of 
the suit. Indeed, if it had been necessary to consult a solicitor, and to fee 
counsel for the perusal and investigation, which I undertook before the com- 
mencement of the case, the cost would have been very much greater. . . . 
I may be permitted to compare the state of the water-rate question in 
October, 1881, with its present position. At the former date the claim of 
the eight Metropolitan Water Companies to levy water-rate on the gross 
value was unquestioned ; it was admitted in parliamentary reports and by 
Committees; it was accepted as the basis of compensation ; it had never 
been effectively challenged. At the present date the meaning of ‘annual 
value’ is established as ‘net annual value ;’ and the law on the point is 
settled. As to the benefit derived, and the immense sums affected within 
the Metropolitan area, by the judgment, I may quote from the report of 
the Gas and Water Committee, presented to the Corporation on the 6th of 
March last past: ‘The Metropolis has a gross annual value in total of 
£35,026,577, and a rateable value of £28,990,289; the difference being 
£6,036,288. This amount, say at 4 per cent. (the general charge made for 
domestic water by the Companies) yields an income of £241,451, which 
amount, if the Company’s contention had been a sound one, they might 
have reaped, but which, now that the above case has virtually settled the 
basis, they cannot possibly collect.’ Bearing in mind that not only the 
annual income, but the capitalized amount to be ame under any compensa- 
tion, is affected by the case, and considering that this has been accomplished 
by an expenditure of less than £800, I think the result will be satisfactory to 
London ; and I may look back on my three years’ work and anxiety without 
regret. I cannotallow this opportunity to pass without earnestly calling your 
attention to the unsatisfactory state of several matters connected with the 
Metropolitan Water Supply. I may instance the increased charges lately 
made for water-rate on Pasinens premises, and the want of any decision of 
the Courts of Law as to the proper method of supply to such premises. 
Whether by measure alone, as I believe, or by measure where enforced, 
in addition to rates on annual value, as the Companies venture to contend, 
is — of vast importance. I still trust public opinion will be awak- 
ened in time. The state of the law as to charges for stable and coach- 
house supply, for gardens, greenhouses, and extra charges for so-called 
trade supplies, is undetermined. The whole law and regulations as to 
fittings for constant supply is in a most unsatisfactory state. Lastly, and 
of greatest importance, the unregulated power of cutting off supply is used 
as the readiest means of compelling acquiescence in doubtful claims, and 
enforcing payment of water-rate ; and with this should be kept in mind 
the worry and law charges, disproportionate to the result to any private 
individual who may be injured, incurred by any one who attempts to 
bring to book a company making an illegal rate, as well as the absence of 
any penalty for sending in an illegal claim.” 

The statement of accounts shows the receipt from 82 private donors, 
from June to November, 1882, of £19 7s.; from 16 private donors from 
December, 1882, to August, 1883, of £33 15s. 6d.; from public bodies, of 
£847 10s. ; and from the Grand Junction Water Company (the taxed costs), 
of £767—total £1667 12s.6d. The payments consisted of £1497 11s. 8d., 
the bill of costs of Mr. Dobbs’s solicitors, and £62 8s. 4d. for sundries 
(specified) ; leaving a balance in hand, as stated above, of £107 17s. 6d. 


METROPOLIS WATER SUPPLY. 

The Registrar-General publishes the following returns—furnished to him 
by the London Water Companies—of the average daily quantity of water 
supplied to the Metropolis during last month. From them it will be seen 
that 163,075,377 gallons, or 740,926 cubic metres of water (equal to about as 
many tuns by measure, tons by weight), were supplied daily ; or 240 gallons 
(109 decalitres), rather more than a ton by weight, to each house, and 
30°8 gallons (14 decalitres) to each person, against 29°7 gallons during 
September, 1883. 
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The return for September, 1884, as compared with that for the correspond- 
ing month of 1883, shows an increase of 20,069 houses, and of 10,268,537 
gallons of water supplied daily. 


METROPOLITAN BoaRp oF Works. 

At the Ordinary Weekly Meeting of the Metropolitan Board of Works 
last Friday, the following report, bearing upon the Board’s powers in 
relation to the Water Supply of the Metropolis, was presented by the 
Works and General Purposes Committee :—“‘ Your Committee have from 
time to time had before them the communications which have been 
received and referred to them by the Board from Vestries and District 
Boards on the subject of the Water Supply of the Metropolis. Your 
Committee, in the present circumstances affecting this question, are not 
prepared to report to the Board upon these references; but they are of 
opinion that the Board should, in the session of 1885, introduce into 
Parliament a similar measure to that which was proposed last session ; 
and they accordingly recommend that a Bill be introduced into Parliament 
in the session of 1885, to remove the disability under which the Board is 
placed in relation to the Water Supply of the Metropolis; and that the 
ps rane Gazette notices for this purpose be given.” The report was 
adopted. 
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THE TRANSFER OF THE WINDSOR AND ETON WATER- 
WORKS TO THE WINDSOR CORPORATION. 

A Special Meeting of the Windsor Town Council was held last Thursday 
week—the Mayor (Mr. J. O. Harris) presiding—for the purpose of taking 
into consideration the position of the Corporation in respect to the recent 
arbitration to determine the purchase-money to bejpaid for the water-works 
undertaking. 

The Town Curerk (Mr. Long) presented a report he had drawn up upon 
the present position of affairs. It stated that the arbitration held under 
section 18 of the Windsor and Eton Water-Works Act of 1883 commenced 
on April 19 last, and (after six sittings in all) terminated on Aug.7. The 
award was announced as ready ; and the Corporation had been asked by the 
vendors’ solicitors to take it up. This Mr. Long advised should not be 
done by the Corporation. Their costs so far had been between £1500 and 
£1600; and he did not think it well to incur the further outlay of £775 1s. 6d. 
—the Arbitrator’s charges. On this point the report said: ‘‘ Considering 
that Mr. Cutler’s trustees claimed upwards of £52,000 as the value of the 
extra property transferred to the Company by the Water-Works Act, 1883, 
but not forming part of the water-works undertaking of 1868, and that in 
respect of which he claimed to be entitled to receive dividends to the amount 
of £3647 in addition to £3000 allowed for his vested shares, it was, of course, 
of the utmost importance that the greatest effort should be made, and no 
expense spared, to reduce this extravagant claim, since the value of the 
amount awarded will have to be paid when the purchase of the undertaking 
is completed by the Corporation.’ The report then deals with the pro- 
posed acquisition of additional land; and recommends the appointment of 
a well-qualified surveyor to advise as to the amount it would be best to offer 
for the property required. Mr. Long then states that the second notice to 
purchase, required by section 67 of the Corporation’s Act of last session, was 
given on the 2lst of July last; but from what had passed between those 
interested in the Water Company and himself, he did not think the Com- 
pany would be disposed to name any sum for the works, and he therefore 
apprehended there would be no alternative but to take the necessary steps 
to proceed to arbitration. In this case it will be necessary for the Corpora- 
tion to take the initiative. Dealing with money matters, the report said : 
‘In reference to borrowing money, it will be seen from the estimates that I 
have made out that the 

Cost of the arbitration under section 18 amounts to . £1530 
Cost of obtaining the Actlastsession,. . . . «+. 846 


~ 


28 
010 
£2376 3 6 
Already paid by the Corporation . . . . «+ « « 437 2 0 
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Balance tobe met . . . »« « « © «6 «© « « « &1989 


Under the Windsor Corporation Act, 1884, you are authorized to raise suffi- 
cient to pay all these charges; and, in addition, the sum of £2569 7s. 8d. for 
the previous expenses in opposing the Water Bills of 1882 and 1883. I 
would suggest whether, instead of paying the amounts now to be met out of 
current expenses, it would not be advisable to borrow a sufficient sum out 
of which to discharge the present liabilities, instead of waiting until the 
total amount is ascertained for the entire purchase of the water-works.” 

Among the correspondence subsequently read was a letter from Messrs. 
Trollope and Winkworth, solicitors, stating that the award of Sir Henry 
Hunt was ready on payment of the fees—viz., Sir H. Hunt’s fee, £315; 
Sir F. Bramwell’s fee, £210; Mr. G. W. Stevenson’s fee, £210; expenses 
of arbitration rooms, £17 6s. 6d.; solicitors’ charges and stamps, £22 15s.; 
total, £775 1s. 6d. On the 25th of September, Mr. Long wrote to Messrs. 
Bonner (Mr. Cutler’s agents), inquiring if the award had been taken up; 
and asking if the Company would name a sum for the whole of their 
interest in the water-works without appointing arbitrators. Also asking 
the sum needed for the additional premises, which can be acquired com- 
pulsorily under section 15 of the Corporation Act, 1884. On the Ist inst. 
Messrs. Bonner wrote stating that they had no funds out of which they 
could pay the large amount demanded for the award, and proposing that 
the Corporation should take it up; stating that they might be able to 
recoup the amount out of the compensation money. In reply to this 
letter Mr. Long wrote that the Corporation had no funds to take up the 
award; and if they had, it did not appear to be to their interest todoso. He 
further said that Mr. Cutler’s trustees were the only persons who had any 
interest ; and that without the award they could not claim any interest 
beyond the £3000a year. On the 6th inst. Messrs. Bonner asked if the Cor- 
poration would meet Mr. Cutler by paying half the sum required for the 
award, in which case Mr. Cutler would pay the other half; and on the 
7th inst. Mr. Long wrote that he could not see that the Corporation were 
in the slightest degree interested in taking up the award. 

A desultory conversation ensued as to the advisability of the Corpora- 
tion taking up the award, and on the other questions submitted to the 
Council; the members appearing to be unanimous upon the point that it 
was not desirable to move in the matter. 

The Town Cuierk observed that if there was nothing in the award with 
reference to costs, the Corporation might not be able to recover the 
amount. Mr. Cutler could not, he said, get the award unless he paid the 
costs. 

The Mayor moved—* That it is not expedient at present for the Cor- 
me to take up the award of the Umpire, under section 18 of the 

indsor and Eton Water-Works Act, 1883; but to leave the same to be 
taken up by the parties interested.” 

This was seconded by Alderman CHAMBERLAIN, and carried unanimously. 

The next question was the purchase of additional land at Tangier. 

The Mayor suggested that Messrs. Beadel should be employed as valuers 
of the land on behalf of the Corporation. The question was whether they 
should make any offer or not. 

The Town CLERK said that if the Corporation named a sum, and if this 
sum was below that awarded by arbitrators, the party refusing it would be 
liable to pay the costs. 

The suggestion of the Mayor was formally carried out. 

The Mayor proposed—“ That the Town Clerk be authorized to take such 
steps as may be necessary for proceeding with the purchase of the mill and 
the water-works under section 67 of the Act of 1883.” 

Alderman WELLMAN seconded the resolution, which was agreed to; and 
it was also resolved “ that Mr. Michael, Q.C., be retained as counsel, and 
that in the event of being obliged to resort to arbitration, Mr. Michael be 
consulted as to who our arbitrator should be.” 

The Mayor said it would be desirable to borrow money to pay for the 
costs already incurred, but that they could not borrow the entire sum for 
the purchase of the water-works until they knew how much they would 
require. 

The Town CLERK mentioned that they would have to pay higher interest 
for this than for the whole loan. 

A question was asked whether the repayment of the loan was to extend 
over 60 years; but this was left to the Committee. 

The Mayor moved the following resolution :—‘ That it is advisable to 
borrow £2500 for the purpose of paying the costs incurred by the Corpora- 
tion in obtaining the Corporation Act of 1884, and in reference to the 
arbitration under section 18 of the Water-Works Act, 1883.” 
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Alderman CHAMBERLAIN seconded the motion, and it was carried. 

A Committee was then appointed to take whatever steps may be neces- 
sary for carrying into effect the above resolutions, and to ascertain upon 
what terms the amount which may be required for the purchase of the 
water-works can be obtained. 


Since the proceedings reported above, the award has been taken up, and 
the particulars made known. It recites the circumstances under which the 
question came before the Arbitrators and Umpire (already fully reported), 
and quotes the section of the Act of Parliament under which the proceedings 
were taken, the fact of the appointment of Arbitrators, and their being unable 
toagree. It then sets out the claim of Mr. Cutler to have the following 
items taken into account in estimating the value of the property in respect 
of which the additional maximum dividend was to be calculated :— 

1. Surplus over £10,000 spent on works since 1868, £323 9s, 6d. ; 
and parliamentary expenses of 1868 Act, £1302 19s.5d,. £1626 8 11 








2. Land, 18,125 square yards,at5s. . . . « » « « « 45381 5 0 
8. Capitalization of £20 ground-rent at 30 years’ purchase . 600 0 0 

4. 500,000 gallons of water per day, or 182,500 thousands per 

annum, at 4d. per 1000 gallons, £389 4s. 2d., at 25 years’ 
is 4.4 * + #2 # ts. oe he ee 8 9505 4 2 

5. 250,000 gallons of water per day, or 91,250 thousands per 

annum, at 4d. per 1000 gallons, £190 2s. 1d., at 25 years’ 

purchase, deferred 5 years on 4 per cent. table, 
peeeeee. MOUND. st 6 tt Oe 8906 3 2 

5A. 250,000 gallons, do. do. deferred 10 years, £4752 12s. 1d., x 
nie a se a Ok Coe ae es ee oe 6 eee © 

5s, 250,000 gallons, do. do., deferred 15 years, £4752 12s. 1d., x 
Eo erg ie 2c a eee an, a. oe | ae 

5c. 250,000 gallons, do. do., deferred 20 years, £4752 12s. 1d., x 
Ns gh Suter et: el Tee a Ae en ee eee. Gee ae 2 

6. 80-horse power utilized by existing turbines, at £15, £450, 
at 25 years’ purchase . i. 6 De ake ee eee ee 

7. 50-horse power surplus water power not yet utilized, at 

£15, £750, at 25 years’ purchase, deferred 10 years, 
£18,750 1s... x O6758 . 2. 6 © © ow ow ew wo ewe 12,667 10 0 
Total . « « © © © © © © « 2 HGR, 123 8 


The following is the operative part of the award, which is dated the 15th 
ult. :—* Now know ye, that I, the said Sir H. Hunt, having taken upon 
myself the burden of the said reference, and having heard the allegations 
and proofs of the said parties, do hereby determine that the amount of the 
maximum dividend on the said vested shares, on the basis prescribed by 
the Windsor and Eton Water-Works Act, 1883 (section 18), is under sub- 
paragraph (a) £3000, and under sub-paragraph (b) £720, which sums 
together amount to the sum of £3720. In arriving at this decision I have 
not taken into account the amount claimed to have been expended in 
obtaining the Act of 1868, such amount not being in my opinion a proper 
subject of claim under the before-mentioned sub-section (b); nor have I 
taken into account the items of claims marked 3, 4, 5, 5a, 5b, 5c, and 6, as in 
my opinion the first of these items was included in the undertaking as it 
existed at the passing of the Act of 1868, and the other items represent 
property acquired by the expenditure of a portion of the £10,000 of 
additional capital. And I further award and determine that the pro- 
prietors and the Corporation shall each of them pay their own costs in 
respect of the arbitration, and one half of the expenses of the award; and 
that in case either of them shall pay the whole costs of the award, the 
other party shall repay such party one half of the amount so paid.” 





THE ARBITRATIONS UNDER THE “THIRLMERE ACT.” 

Last Thursday and Friday week the first arbitration case (Ormrod's 
Trustees v. The Corporation of Manchester) under the Manchester Corpo- 
ration Water-Works Act of 1879 came on for hearing at Preston, before Sir 
Henry Hunt (Umpire), Mr. Thomas Fair, and Mr. Elias Dorning (Arbitr:- 
tors). Counsel for the plaintiffs were Mr. W. C. Gully, Q.C.,and Mr. J. M. 
Yates; for the defendants, Mr. W. H. Michael, Q.C. The pipes which are 
to convey water from Thirlmere to Prestwich pass through the estate of 
Wyredale, belonging to the late Peter Ormrod’s trustees, for a distance of 
84 miles; and it was in respect of this that compensation was claimed. 
For the claimants Mr. Garlick, Mr. Fenwick, and Mr. Jacob Fair gave 
evidence showing the damage that would arise to the estate, especially 
during the construction of the works, which it was calculated will last 
five years, and through which, when complete, 50 million gallons of water 
will pass daily to Manchester. For the Corporation, Mr. Swetenham, Mr. 
Radford, and Mr. Smith gave evidence; and Mr. Hill, the Engineer, 
described the nature of the contemplated works, The Arbitrators reserved 
their decision. 


STOCKTON AND MIDDLESBROUGH WATER BOARD. 

On Monday last week, the Monthly Meeting of this Board was held— 
Mr. T. Hucu Bett presiding. 

After the presentation of the usual half-yearly report (extracts from 
which are given below), Alderman Nelson was to have moved—but deferred 
till next meeting—a resolution to the effect that, on and after the 20th prox., 
a discount of 10 per cent. be allowed to all domestic consumers, and a new 
scale of charges for water supplied under 5 million gallons per quarter be 
prepared. Several members expressed their desire to reduce the charges 
to domestic consumers ; but were mainly of opinion tiat it would be prudent 
= delay such a step till the aspect of trade for the next few years was 

etter. 





The Committee report that the accounts for the half year ending the 13th 
of August show the capital expenditure to have been £24,337 19s. 1ld.; 
bringing up the total cost of the undertaking to £950,565 lis. 2d. Of the 
sum spent during the half year, £16,858 14s. 7d. was for the purchase of land 
in Baldersdale and other matters in connection with the works authorized 
by the Act of 1876; £1990 4s. 4d., in connection with the water supply of 
Eston ; £590 16s. 1d., in extending the water mains in various parts of the 
district ; and £2466 13s. 2d., in promoting a Bill in the last session of Par- 
liament.. During the half year precepts were issued on the Corporations 
for £22,520 14s. 2d. (in equal moieties), and have been duly paid; and tiie 
capital account shows the amount spent in excess of the precepts issued to 
be £13,298 10s. 9d. 

The revenue account shows the income to have been £28,766 13s. 4d.; 
being a decrease of £534 2s. 6d. as compared with the preceding half year, 
and of £31 19s. 5d. as compared with the half year ending August, 1883. 
The decrease in the consumption of water for manufacturing purposes-in 
the Stockton district accounts for a larger amount than the above men- 
tioned decrease; and there has been a further loss of revenue in tlie 
equalization of the water-rents levied in South Stockton with those in 
the boroughs. The revenue from the Middlesbrough district shows 4 
considerable increase both in the domestic and in the manufacturing 
supply. The expenditure on revenue account for the half year amounts to 
£5973 3s. 6d.; being a decrease of £172 16s. 3d. as compared with the 
preceding half year, and of £613 19s. 9d. compared with the correspond- 
ing period of 1883, The balance carried to the net revenue account 18 
£22,793 9s. 11d.; being a decrease of £361 6s. 3d. as compared with the 
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us half year, but an increase of £582 Os. 4d. as compared with the 


io 4 
Prresponding half of the previous year. — ae 
The balance of the net revenue account is £6810 11s. 7d.; and it is with 
much gratification, say the Committee, that the Water Board learn that 
the charges on the Corporations for interest and redemption during the 


past year amount to considerably less than the net revenue of the under- 
taking. It has been customary to hand to each Corporation, at the end of 
each half year, one half of the balance standing to the credit of the net 
revenue account; but on this occasion it has been deemed advisable only 
to hand over such an amount as will just be sufficient to prevent the water 
undertaking being a charge on the rates of the boroughs. A cheque for 
£1369 2s. 11d. will, therefore, be handed to each Corporation; and the 
balance of the net revenue account— £4072 5s. 9d.—carried forward. 

The Bill which the Water Board promoted in the late session of Parlia- 
ment received the Royal Assent on the 28th day of July. In both Houses 
it was most strenuously opposed; and the powers asked for by the Board 
in the Bill as deposited were very materially curtailed. The limitation to 
the abstraction of water from the river at Broken Scar was increased 
from 60 to 66 million gallons per week (penalties being imposed in the 
event of this quantity being exceeded) until Dec. 31, 1890, to which date 
the time for the completion of the Hury and Blackton reservoirs and the 
gravitation main was extended; whilst the time for the completion of the 
Grassholme reservoir was only extended to Dec. 31, 1894. Endeavours 
were made to get these times further extended, on the ground that the 
works could not be carried out in the time prescribed, without entailing 
very heavy burdens on the ratepayers of the boroughs. But these efforts 
were in vain; and, after protesting against the terms imposed on them, 
the Water Board were under the necessity of accepting the Bill as 
amended, or of withdrawing it altogether. Under the circumstances, 
the Board decided to proceed with the Bill; but it may be necessary in 
an early session of Parliament to seek some modification of the restrictions 
and provisions of the Act of 1884. 

Since the date of the last report a commencement has been made with 
the construction of the Hury reservoir; and a supply of water has been 
furnished to the village of South Eston. 

The storeage tanks at Broken Scarare approaching completion; and the 
Board are making arrangements for the erection of additional pumping 
machinery, and the laying of so much of the new line of main pipes from 
High Coniscliffe to Fighting Cocks as lies between Broken Scar and the 
reservoirs, which will ultimately form part of the gravitation main, but in 
the meantime will be useful in relieving the pressure on the pumping 
machinery. 

Nearly the whole of the land required for the reservoirs in the valley of 
the Balder has now been acquired. An arrangement has been entered into 
by which the Board can (when required) take possession of the land in Lune- 
dale required for the construction of the Grassholme reservoir; and 
negotiations are in progress for the purchase of the land on which to con- 
struct the service reservoir at Sadberge. 





THE SCARCITY OF WATER IN THE BRADFORD DISTRICT. 
APPLICATION FOR A SUPPLY FROM LEEDs. 

Last Thursday, a Special Meeting of the Leeds Corporation Water- 
Works Committee was held—Alderman Woopuovsz in the chair—to take 
into consideration a letter received from the Town Clerk of Bradford, in 
regard to the scarcity of water in the town. The letter stated that the 
long continuance of the drought was telling upon the supply from the 
Bradford works to the out-townships; and if the Corporation of Leeds 
were able to spare some of their supply, the Corporation of Bradford would 
be happy to purchase it. 

The Town CuierkK said he had had an interview with Mr. Binnie, the 
Water Engineer of the Bradford Corporation, who had explained that the 
probable quantity required would be about 45,000 gallons per day; and 
the districts sought to be supplied were Farsley and Stanningley. 

The Mayor said that he trusted the Committee would come to a unani- 
mous conclusion upon the question, as he thought that Leeds ought, in a 
neighbourly manner, to render every assistance to Bradford in the diffi- 
culties in which they were now placed in connection with the prospective 
failure of their water supply. 

After some discussion, it was unanimously resolved, on the motion of 
Alderman Gaunt—* That the Water-Works Committee of the Corporation 
of Leeds are willing to supply the Corporation of Bradford with water for 
use and distribution within the districts referred to at the price of 9d. per 
1000 gallons, the latter Corporation paying the expenses which may be 
incurred in making the connection necessary to afford the supply.” 

Arrangements are being made by which the water supplied to the dis- 
tricts mentioned shall be laid on at once. 


NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 

Eprinsureu, Saturday. 

“Misfortunes never come singly” is an aphorism trite, but painfully 
true to electric lighters, whose unbounded faith in the battery has received 
many a rude assault. They certify its particular adaptability for a wooden 
structure ; and forthwith it is found necessary to keep a special fire brigade 
on the premises, in order to cut the connection at each eruption following 
some flawin theinsulation. At the late Forestry Exhibition in Edinburgh 
some curious experiences led to an occasional wrangle between the elec- 
trician and the firemen, who would persist in severing at one blow the 
continuous circuit whenever fire occurred, before applying their hose. The 
“helmeted knights” rightly or wrongly refused to play water on a place 
fired by electricity, on the ground that it was an unwarrantable risk of 
their lives, as the continuous jet of water would, they believed, convey the 
current of electricity to the metal tube by which the water was directed, 
and so “shock” the holder. Had the same discretion been shown by 
electric lighters themselves, not a few connections would have been 
cut, and many a circuit would never have been formed. But every- 
thing, in fact, was said to be possible with the electric light; and failure 
(at least in Edinburgh) was not discomfiture, but the reverse—another 
incentive, indeed, to assertion and the imagination. If the street lighting 
was a failure, of course “‘ these engines were to blame ’’—there was too little 
power. If in lighting an extensive exhibitive interior the place took fire, 
“these engines [three beauties] were to blame”—there was too much 
ower. And now the poor Jablochkoff Company have had their “ fingers 
urnt” (figuratively) with the invisible rays. This Company, having their 
registered offices in London, took up the contract which had been begun 
by the now defunct Electric Carbon Storeage and Apparatus Manufac- 
turing Company of Scotland, for an installation of electric light in the new 
Lyceum Theatre. In the event of the light of the theatre by means of the 
apparatus supplied proving a failure, and the same should be certified by the 
architect, it was to cost the lessees of the theatre nothing. They had been 
wise enough to have gas laid on as well to the new building; but the 
theatre was opened more than a twelvemonth ago with considerable 
éclat, some of which was due to the electric illumination. A row of 1000- 
candle arc lamps was ranged in front of the principal corridors; an 














unobscured light glittered on the top of the flagstaff; and in the theatre the 
groups of incandescent lights were particularly handsome. No wonder, 
then, that the superficial observer of the Daily Press gave much praise to 
the “cool moonlight” pervading the auditorium, and spoke of the enter- 
prise of the lessees in having all the most modern attractions for their 
aggmomany | > mag of amusement. Alas! the lights, like the lighters, began 
to grow giddy. The “ gas-man” could not switch off the moonlight from 
the stage, or subdue it as he could gas, when the night was to be parti- 
cularly dark for a certain murder to come off, for the switch was in the 
engine-room. Then the glare of light outside would often assume a 
changing colour—sometimes a dull red, as if to illustrate the tragedy pro- 
ceeding inside the house; while the light on the flagstaff, meant to 
be the “star” of the theatre, would go in for amusing freaks, 
in which its “merry twinkle” was its only resemblance to a 
heavenly body, with a decided partiality for total eclipse. This 
sort of thing continued for four months, when the theatre one night 
was seen under the “yellow light” of common gas; the pretty 
arrangements of opal lamps in which the incandescent carbons had 
glowed remaining as ornaments or a sign of what had been. Then came 
the question who was to “pay the piper” for the variorem exhibition. 
Mr. Phipps, the architect, declined to certify the installation as sufficient, 
but suggested various things which he believed would make it satisfactory. 
The lessees did not think so; and they said, “‘ Mr. Phipps, you are a don 
at theatre-building, but you are no electrician ;” while one who was, said 
it would take £562 to make the lighting a success. Both parties had 
had enough of experimenting. The Jablochkoff Company very naturally 
desired to have payment for their outlay, amounting to upwards of 
£1700, before venturing more in the business; while the lessees said 
“they'd none of it,” ordered it off their premises, and refused to pay 
a penny for advertising the “electric moonlight.” Indeed, it is quite 
possible the tables may be turned. At any rate, hundreds of pounds have 
already been spent in a litigation between the parties, with the result of 
entirely freeing and relieving the lessees of the theatre from all charges 
connected with the Jablochkoff installation. Week after week the light 
had gone on, with variations; but Sir W. Thomson gave it as his opinion 
that the light was too risky to be depended upon for a single night, and the 
judge came to the conclusion that instead of the light being a benefit to the 
theatre it had been “worse than useless.” The Jablochkoff victims say 
that any defect was due to the beginning made by the Carbon Company; 
and, of course, their faith in the possibilities of the light remains 
unshaken. It is indeed vexing to see the faithful made such “ martyrs to 
circumstances.” 

Professor Steggall, of Dundee University, differs from his colleague, 
Professor Ewing, who some time ago endeavoured to excite rash enter- 
—_ after a “new light.” The former, in the course of a lecture recently 

elivered before the Alyth Literary Association (speaking of electric light- 
ing), said he had arrived at the conclusion that, for domestic purposes at 
least, electric lighting, by reason of so many breakages, &c., at present 
almost inseparable from its production and continuance, was, as compared 
with gas, by far the dearer light. 

The gas-works of Latham, a village five miles from Forfar, and which 
have been in operation for 30 years, have just been transferred to a limited 
Company, who have purchased the whole for about £400. In the mean- 
time the gas is to be made from coal as hitherto, at a considerable reduction 
in price to the consumers; but the idea of introducing the Koh-i-Noor 
system is favourably entertained by the Company. The reason for the 
sale is the fact that the original shareholders have died out, and few of 
those holding stock have any connection with, or interest in the place. 





(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

On Wednesday of the present week a very interesting exhibition of gas 
apparatus was opened in the Volunteer Hall, Galashiels, in connection 
with the Gas Company of the town; the opening ceremony being per- 
formed by Provost Hall, in presence of a large number of the towns- 
people. It was announced that the object of the exhibition was to 
popularize the more extensive use of coal gas as an agent in heating, 
cooking, and motive power; as also to assist in making this agent for 
lighting purposes more useful and more ——— in its applications. 
The apparatus staged for exhibition included cooking and heating stoves, 
&c., by various well-known Scotch and English manufacturers. There 
was also shown a gas-engine at work, together with domestic washing and 
drying machines, gas baths, gas laundry-stoves, a street lamp of 1000- 
candle power (erected outside the hall), a model of a gas-works, a collection 
of tar products, a fine stand of gaseliers, and a variety of other articles, 
During each of the three days that the exhibition was open lectures on 
cookery, with demonstrations, were given twice a day, by Miss Cameron, 
of Liverpool. If I mistake not, this is the first gas apparatus exhibition of 
any importance held in the South of Scotland. One of the most valuable 
features of the exhibition to gas consumers was an illustration of the 
burning of gas under high and low pressures; the experiments made in 
presence of the visitors abundantly showing that when gas is burnt under 
a low pressure its light-giving power is materially increased. A fact of 
some interest in connection with the exhibition is that it is just 50 years 
this month since gas was first introduced into Galashiels as an illumi- 
nating agent; and it may here be mentioned that its price in the town 
20 years ago was 5s. 10d. per 1000 cubic feet, whereas it is now only 3s. 2d., 
with the quality very greatly improved. 

The Kirkintilloch Police Commissioners, at their monthly meeting held 
last Monday, agreed to reduce the price of gas 5d. per 1000 cubic feet— 
from 4s. 7d. to 4s. 2d. They also resolved to reduce the annual charge for 
the use of meters from 2s. to 1s. 

It seems to be somewhat difficult for the Linlithgow Police Commis- 
sioners and the local Gas Company to agree in reference to the charges 
made by the latter for the gas used in the lighting of the public thorough- 
fares; indeed, the subject in question is one on which there is a sort of 
chronic misunderstanding. At the last meeting of the Commissioners the 
Clerk read a letter from the Gas Company, regarding the intention of the 
former to reduce the number of lamps, and in which it was stated that 
the reservation of power to do so was inconsistent with one of the condi- 
tions upon which the supply of gas was agreed to be given, and that the 
Company could not agree in the reservation. Regarding the meters, 
the Directors of the Gas Company refused the Commissioners access 
thereto in the absence of their Manager, on the ground that the meters 
were delicately constructed and easily damaged and disordered. They also 
declined to grant the Commissioners a duplicate key, or to place their key in 
neutral custody. They had, however, instructed their Manager, on receiving 
reasonable notice, to meet with the Commissioners’ representative,and open 
the meter-box. If the Commissioners desired that the box should not be 
opened by the Gas Manager, unless in the presence of their representative, 
the Directors were agreeable that another lock be put on the box, the key of 
which would be retained by the Commissioners. The Clerk was instructed 
to reply to the Gas Company’s letter, stating that the Commissioners could 
not acquiesce in the assertion made in the letter, so far as it referred to the 
reduction of the number of lamps, as they considered that they had full 
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ower to reduce the number, on giving six weeks’ notice of their intention to 
oso. It wasalso agreed to put out the lamps ten nights each month. 
Before the subject of the street lighting was departed from, Bailie Watson 
submitted a statement of the amount of gas consumed from Aug. 22 to 
Oct. 13, which was as follows :—97 lamps, 1000 cubic feet each, at 4s. 2d. per 
1000 feet, £20 4s. 2d.; 9 all-night lamps, 3000 cubic feet each, £5 12s. 6d.; 


town clock, from Aug. 12 to Oct. 13, 7700 cubic feet, £1 12s. 1d.—total, | 


£27 8s. 9d. 

At last Thursday's meeting of the Town Council of Glasgow a somewhat 
strongly worded resolution was carried in reference to the Corporation 
officials undertaking work outside the range of those duties for which 
their services are specially retained, at handsome salaries. While remark- 
ing that it seems more especially to have been directed at Mr. Gale, the 
Water Engineer, I may state that this week the services which this 
gentleman has lately been giving to the Dumfries municipal authorities 
in regard to their water supply have suddenly come to an end, and as 
suddenly those of Mr. Leslie, of Edinburgh, have been solicited. Mr. Gale 
pleads ill health and the close application which he requires to give to the 
aa cme re of the ee plans for the proposed important scheme 
or the extension of the Loch Katrine water-works. 

More firmness has been shown in the Glasgow pig-iron warrant market 
this week, and a large amount of business has been transacted (chiefly the 


operations of the dealers); much of the buying having been done to cover | 


Legitimate trade seems to be rather quieter, and inquiry 
Notwithstanding the daily fluctuations, prices have 


over-sales. 
is on a smaller scale. 


advanced 2d. per ton during the week; yesterday’s closing rates being 


41s. 94d. cash and 41s. 11d. one month. 


There has been quite a lull in the coal-shipping trade this week, partly 


owing to vessels not being forward in time. A slackening in the demand 
is showing itself, and a dull feeling is becoming general. Household 
qualities are in fair request. In some cases prices are less than they 
were. 
CURRENT SALES OF GAS PRODUCTS. 
Liverpoon, Oct. 18. 
Sulphate of Ammonia.—The business has been entirely confined to 


| 
| 
| 


October parcels, for which (there being very few buyers) £14 f.0.b. Hull | 


has ultimately been accepted. The quantity on the market is not large; 
still the tone is very dull. There is but little disposition on the part of 
makers now to contract forward ; and consumers seem equally inclined to 
look on. Nitrate unchanged. 





MANCHESTER, Oct. 18. 

The low quotations show no sign of improvement either in the present 
or near future. About £14 5s. f.o.b, Hull is the price at which business 
has been done. 


MEssks. JoHN ANGUs AND Co., writing of sulphate of ammonia in their 
report dated London, Oct. 15, say: ‘“‘ The downward tendency exhibited at 
the time of our last report has been still further developed; and more 
especially in the case of the country makes. From £15 10s. in the middle 
of September the market for good grey f.o.b. Hull has gradually declined ; 
and the latest transaction reported for prompt delivery at that port is at 


£14 5s. per ton, less 24 per cent. in bags, f.o.b. The price of the London | 


makes was, for some time, better maintained; but recently £14 7s. 6d. has 
been accepted for that quality, net cash, basis 253 per cent., without bags. 
But even at these prices there is a great want of activity. The demand 
during the present month has been very poor; and such business as has 
been done has been carried through with the greatest difficulty. 
manufacturers both here and in the country are still indisposed for 
forward business at the prices which can now be obtained. It is true that 
the ideas of buyers are very low; but they are probably based upon their 
knowledge of their probable requirements, and to some extent influenced 
by the low price of nitrate of soda. It is generally understood that the 
engagements on the part of manufacturers for forward delivery are up to 
the present moment very small.” 





Tue Coventry Town Council have quickly moved towards getting rid of 
their Gas Analyst, who was found so useful as long as the supply of gas 
was in the hands of the Company. Dr. Fenton, who occupied the position 
(from conversation he had with members of the Gas Committee several 
months since, when the transfer was first arranged), was “led to believe 
that under the new conditions the Corporation will not consider any 
analysis or examination of the gas necessary, further than the testings 
usually made by the Manager at the works.” He therefore tendered his 
— of the post, and it was accepted at the last meeting of the 

ouncil. 


The | 


STEVENAGE WaTeR-Works Company, Lumrrep.—This title was registered 
on the 6th inst., for a Company with a capital of £6000 in £6 shares, to 
supply the town of Stevenage, Herts, with water. 

SALE oF SHARES IN THE WEST HARTLEPOOL Gas Company.—Mr. G. Parkin 
last Wednesday sold by auction some of the Hartlepool Gas Company’s 
£5 “A,” “B,” and “C” shares (fully paid), and some £10 “D” shares 
(£6 paid). The “A” shares fetched £10 2s. 6d. each, and the other fully 
paid shares £8 2s. 6d. each. The ‘“D” shares were sold at £9 each. 

Tue Cooper Coat-Liminc Process aT TUNBRIDGE WELLS.—Last Thurs. 
day, by invitation of Mr. R. P. Spice, M. Inst. C.E., a small party of engineerg 
and chemists visited the Tunbridge Wells Gas-Works on the occasion of 
the opening of the first purifier of the series by which more than 120 million 
cubic feet of gas has been purified efficiently, without having been opened 
through a period of thirteen months. 

Tue Braprorp WaTER-WoRKS AND THE County Rate Basis.—At the 
Yorkshire (West Riding) Quarter Sessions held at Wakefield last week, a 
report was presented from the County Rate Committee stating that they 
had revised the county rate basis for the several townships in the Skipton 
Union mentioned in the Journa last week (p. 681), for the purpose of 
meeting the partial changes which had occurred in the assessment of the 
water-works undertaking of the Bradford Corporation therein, and had 
made the alterations there specified. The Committee recommended that 
anorder should be made in accordance with their decision ; and the Bench 
agreed thereto. 

PRESENTATION TO Mr. DELATOUCHE, OF WooLwicH.—On the occasion 
of his marriage, Mr. H. G. Delatouche, the Assistant Engineer to the 
Woolwich Consumers’ Gas Company, has had a handsome marble time- 
piece presented to him by the employés at the works. Mr. Hunter, jun., 
read an address from the donors, and Mr. Gelatley, the foreman, made 
the presentation, which bore the following inscription :—‘‘ Presented to 
H. G. Delatouche, Esq., by the employés of the Woolwich Consumers’ Gas 
Company, as a mark of respect, October, 1884.” Mr. Delatouche expressed 
his sincere thanks and surprise in the most feeling terms, saying that he 
hoped the good feeling then existing would long continue, and that the 
gift would ever be greatly valued by himself and his wife. 

Tue Exvecrric Licutinc Expertment aT Harrocate.—The Harrogate 
Town Council, at their meeting yesterday week, had three tenders for 
electric lighting under their consideration: (1) For five arc lights in the 
Market Hall, and three in James Street, to be lighted three hours per night 
(Sundays excepted) for three months, for the sum of £55. (2) For the 
same number of arc lights, the three in the street to be lighted for the 
hours shown on the lighting scale, for the sum of £115. (3) For eight aro 
lights in the streets only, to be lighted for the hours shown upon the light- 
ing scale, for the sum of £160. The Council confirmed the recommenda- 
tion of the Committee charged with the matter, and accepted the first- 
named tender. 

Tue Scarcity or WaTeR aT Horsrortu.—The reservoirs of the Hors- 
forth Water Company are now practically empty, and the Company have 
been compelled to make arrangements with the North-Eastern Railway 
Company for a temporary supply from a stream in one of their tunnels. 
This water is very hard, although clear and bright; and the people of 
Horsforth have still to resort to the wells and springs in the township for 
water for drinking purposes. A couple of steam-pumps have been fixed 
temporarily at the Horsforth end of the tunnel, and are working day and 
night pumping water into the mains. The quantity is not sufficient to 
warrant a constant service of the water, and it is only allowed to be on for 
two hours daily in different parts of the township. The scarcity of water 
in the district has already been the subject of a memorial to the Local 
Government Board, who, it may be remembered, have recently been in 
communication with the Horsforth Local Board on the matter. 

Exursitions or Gas Appiiances.—On Tuesday, the 30th ult., and three 
following days, the Rugby Gas Company held an exhibition of gas cooking 
and heating appliances in the Town Hall. The exhibits consisted of a 
variety of cookers of all sizes, plain and ornamental stoves for heating pur- 
poses, and apparatus for supplying hot water for baths, &c., all manufac- 
tured by Messrs. John Wright and Co., of Birmingham. The capabilities 
and working of the various cooking appliances were fully explained by the 
firm’s representative; and practically illustrated by Mrs. Thwaites, of 
Liverpool, in a series of eight lectures on cookery with gas apparatus. 
Large joints were cooked, and bread and other articles baked. The Gas 
Company’s Engineer (Mr. P. Simpson) had the general management of the 
exhibition, and carried it out very successfully.——Last week the Staines 
Gas Company had a similar exhibition in the Staines Town Hall, under 
the superintendence of their Manager (Mr. T, Webb). Leoni’s appliances 
were shown ; and the cookery lectures were by Miss Cameron. 








THE QUALITY OF THE 


LONDON GAS SUPPLY 








Durinc THE Four WEEKS ENDED Oct. 14. 


[From returns to the Metropolitan Board of Works by Mr. W. J. Disprn, F.I.C., F.C.S.] 





ILLUMINATING POWER. 
(In Standard Sperm Candles.) 
| a | i ~ P os i 
Companitzes—DIstTRICTs, — | Means. 
Maxi- |Mini- |_—_—__—— _ 











| SULPHUR. | 
(Grains in 100 Cubic Feet of Gas.) 


l AMMONIA. 
| (Grains in 100 Cubic Feet of Gas.) 








| Means. | | | Means. 





























; ——_———|| Maxi-| Mini-|—____ aoe || Maxi- | Mini- | - ———— 
mum, |MUM.| gent.| Sept.| Oct. | Oct, || MUM. |mUM.| sept.| Sept.| Oct. | Oct, || MUM | MUM! gant.! Sept.! Oct. | Oct. 
23 | 80 | 7 | | | | 3 | 8 aoe | 23 | 3 | 7 | 
The Gaslight and Coke Company— | | l | | | 
Notting Hill. ee ae i ee | 16°9| .* | 16°9) 17-0) 17°1|| 11:7] 90) * 9:0; 101] 11:0|} 08] O00] * | OO! 03] 04 
Camden Town . : 17°2 | 16°0| 16°4| 16°6| 16°7| 163) 13:5 | 64] 96) 96) 9:0) 102|| 04] 00/01 | 00! O01 Ol 
Dalston | 17-7 | 16°2| 16°8| 17-1) 16°8| 165 | 13:2| 9-4| 11-0] 10°9| 122} 11:1/} 04] 00/00 | 00] 00 00 
ES an a ba @ 4: 10, 0, a 1 One | 16°0| 16°7| 16°6) 16°6| 16°6|| 104 | 4:1) 61) 4:9) 52] 61)| 10 0:0 | O4 | 09 | 0-4 | 02 
Chelsea (Fulham). . . . . . « «| 17°0 | 16%5/ 168 16°7| 165) * || 15-7 | 10°9| 12°3| 136| 15°7| * || 03) 00/00| 00| 00| * 
Kingsland Road . . . ° | 17°2 | 16°4| 16°7| 16°7| 16°8| 169) 9:8 | 63) 75| 71! 74) 83]! 03) 00] 02 | O1| 02/ 01 
Charing Cross. ......., | 17°3 | 16:1) 16°8| 16°8} 16°8| 16°8|| 11°3 | 80/111) 90) 95] 94) 1:1 03/07 | 08 | 1:0{ 06 
, Westminster (cannelgas). . . . . | 21°8 | 20:9) 215 ws 211) 213} 118 | 79) 105) 93) 92) 85] 04] 00/03 | 00) 03 | 08 
ou etropolitan Gas Company— | } | | | | | | | 
Peckham . 4 + 0s ef Lee | 15°7 | 16°8| 16°3;} 16°4| 17:0) 10:9 | 70) 7:7) 82| ol 93 | 10| 00/08 | o4| 03/| 03 
Tooley Street .........4| 175 | 16:0| 16-4) 168 | 16°5| 16°3|| 19:5 | 58! 136) 7:5| 96) 102|} 1:2] 00/03 | 01/| 03| 03 
Clapham... . + «+» « + «| 17-0 | 16:0) 163) 165) 165) 16-7) 116 | 72) 96) 106) 9-4] 10°4 | 14| 00/00 | 09) 09 | 0% 
‘ anoesee ct po sae se + 17°6 | 16:1) 16°9| 17:2) 166) 168 | 93 +3) 86) 74) 84) 72) 14) 065 ll | 10) 08 | 0'8 
ommercial Gas Company— | | | | | 
OldFord. . .. 2. « « » » «| 171 161) 16°6 | 16°6 | 163; 166] 10°11) 57|} 92) 7:9) ‘a! wl 07} 00/04 | O1| O02) 02 
St. George’s-in-the-East ..... | 179 16°4) 16°7 | — 16°7| 17°71} 12°3 | 52) 71 -~ ved 94) O04) O1 03 | 03 | 02 | 0°3 
| | | | 
* Station closed for repairs. 
SULPHURETTED HypRoGEN.—None on any occasion. PRESSURE.—In excess on all occasions. 
Note.—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. Sulphur 


not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas. 
and midnight to be equal to a column of 1 inch of water; between midnight and sunset, 6-10ths of an inch. 


Pressure between sunset 
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E Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at . = Sa ' Can be made on their 
all the Great International f - Patent principle, to 
Exhibitions have been mag is malin dee 
awarded to GWYNNE = . 

test illati 
& CO. for Gas Exhaust- — ~ = on or 
variation in pressure. 


ers, Engines, and Pumps. 
GWYNNE & CO. have No other Maker can do 
this. 


made and erected Ex- 

hausters to pass more than GWYNNE & CO. are 
the largest Makers in the 

World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
In use in all the mW - REGULATORS, PUMPS, 

Largest and most Modern - — = — — : : &e., &e. 
Gas-Works in the World, ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 

Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 


Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


























21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 














work, and can be referred 





to. 











OXIDE OF IRON. | GREAT YARMOUTH GAS COMPANY. } BLACKPOOL CORPORATION GAS-WORKS, 


. . . . . | “On v y k 
HE Gas Purification and Chemical GAMUEL ALDRED is instructed by the | Gonmmeae Be. &. 

Company, Limited, advise their friends that their | Directors to offer for Sale by Auction, at the Star [HE Gas Committee are prepared to 
only representatives for the Sale of Oxide are Mr. Andrew | Hotel, Great Yarmouth, on Thursday, Nov. 20, 1884, at receive OFFERS for the supply of 800 yards of 
Stephenson and such Sub-Agents as may be accredited | Six for Seven in the Evening, 300 NEW SHARES of | 24-inch T and B GAS-PIPES. 
from the Head Office. They further state that the royal- | £30 each in the above Company, on which interest Specification may be seen on application to the 
ties possessed by them include the sole right to raise | under the Company's Act, at 74 per cent. is authorized | undersigned. 








material from the estates of the Marquis of Donegal, | to be, and up to the present time has been regularly Contract No. 4. 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox | paid. Also TENDERS for the supply and erection of a 


Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, | Particulars and Conditions of Sale may be had of 24-inch GOVERNOR, with Bye-pass Valves and Fittings 
Esq.,and Captain Beamish. These properties extend Mr. Wits, the Secretary, at the Company’s Office, complete. 
over an area of more than 850,000 acres, the royalties | No. 42, King Street; of Messrs. Worsnip AND RISING, Specification as above. 








being held for a long term of years. They employ their | Solicitors ; or of the AUCTIONEER, GREAT YARMOUTH. The tenders must be sent in by Monday, the 27th of 
own overseers and labourers, and there are no _—! - a - | October, sealed, and endorsed outside “Tender for 
diate profits between them and the consumer. Pipes” or “ Governor,” and addressed to the Chairman 
Address 161 to 163, Palmerston Buildings, Old Broad, | CRAY’S GAS COMPANY. of the Gas Committee. 
Street, Lonpon, E.C, _—_ | The Committee do not bind themselves to accept the 
Joun Wa. O'NEILL, | SALE BY TENDER OF 400 £10 SHARES. lowest or any tender. 
Managing Director. | FN pursuance of the “Cray’s Gas Order, | a 
— — | s| Joun Cuew, Engineer, 
| ” Notice i ereby given that it is the inten- Oct, 15, 1884. 
NDREW STEPHENSON begs to call | fio, sii. tisceisee et te SLL by | . 
| tion of the Directors of this Company to SELL by | ——— _ - — ——_— 
A attention to the above announcement, and requests | TENDER 400 SHARES of the nonsinel value of £10 | . . 
that all communications intended for him be addressed | each; such Shares being a portion of additional Capital HE Directors of the Northwich Gas 
to the Head Office. | authorized to be raised by resolutions passed at an Company invite TENDERS for the surplus TAR 
—_—_—— —— $$$ $—$$__—____— ——— | Extraordinary Meeting of the Shareholders held on the | and AMMONIACAL LIQUOR produced at their Works 
TO GAS AND WATER COMPANIES | 19th of August, 1881, under the powers of the above- | for a term of Twelve months, ending the 3lst of October, 
ee ; aca gaan | mentioned Order. 1885. 
ANTED, by the Advertiser, aged 20, &| Forms of tender and further particulars may be ob- Endorsed tenders to be sent in not later than the 
situation in above as ASSISTANT METER | tained on application at the Offices of the Company. 31st inst. ; 
INSPECTOR. Five years’ experience in a London| Sealed tenders, for Lots of not less than 5 Shares| Any further particulars to be obtained from the 
Company. : : : | each, must be sent to the undersigned not later than | Manager, Mr. 8. 8. —— : 
+. 34. Pimli > 10. 8.W Twelve o'clock noon on Tuesday, Nov. 4, 1884. ENRY PICKERING, Secretary. 
a Sy Oh, Pasion Rend, Pamase, 6. W. : By order, Gas-Works, Northwich, Oct. 16, 1884.” 
‘ ? | Francis M, Epwarps, Secretary. 
HE Advertiser wishes to obtain—for a Offices, — yy gee Cray, FIRE-CLAY GOODS. 
man he can thoroughly recommenda situation | ent, Oct. 8, 1884. i 4 . ‘ 
as MANAGER of small, or ASSISTANT MANAGER of | - - HE Directors of the Sheffield United 


large Works; he is exceptionally experienced in every } 
department of Gas-Works Management, Fittings, and 
Meters. 

Apply to W. H. Morean, Consulting Engineer, 
GLOUCESTER. 


> } SR AND ST! f Gaslight Company invite TENDERS for the 
TELESCOPIC € aa AND GFATION supply of FIRE-CLAY GOODS (Retorts, Bricks, &c.), 
sae eh ee required for Repairs, at their Neepsend and Effingham 

OR SALE—a Second-hand Gasholder, Street Stations during the next Twelve months. 
70 ft. diameter by 36 ft. deep. in two Lifts, together Particulars and description of the Goods required 
. | with Columns, Girders, &e. The whole has been tho- gfe: — r application to the Company’s Engineer, 

| hly overhauled, and put in good condition. Mr. John 1. hey. . 

ITUATION wanted by a competent 7O\iso-a STATION METER, AY Circular Case, to pass| Tenders, marked “Tender for Fire-Clay Goods," 
Man as GASFITTER, MAIN and SERVICE | 12,000 cubic feet per hour, with Clock and Tell-Tale, | must be delivered to the undersigned not later than 





LAYER. Understands Inspecting and Repairing | 8-inch Bye-pass Valve and Connections. Tuesday, the 28th inst. 
Meters, and Lacquering. Excellent testimonials. | Apply, for further particulars, to GEorncr Bower, Sr. : _Hanpuny Tuomas, Manager, 
Address G, Everitt, 41, Cornwall Road, Brixton Rise, | Ngors. Gas Offices, Commercial Street, Sheffield, 








TO GAS COMPANIES, 


0 BE SOLD a5-inch Condenser contain- | 





Lonpon. 





i Oct. 10, 1884, 


OF IMMEDIATE IMPORTANCE TO GAS AMMONIACAL LIQUOR. 


ENGINEERS. qamcemmem 
4 ing 48 Pipes in four rows, with Arch Pipes, 17 ft. nr 
(COMPANIES and Corporations who have | long, length pt po tient 18 ft., breadth 4 ft., depth 16 in. - TENDERS. . 
been disappointed in getting their Retorts Set | Connections 8 in. HE Directors of the Alliance and Con- 
should communicate with Crowther Bros., practical| ~The above is offered for sale owing to a larger one | sumers’ Gas Company are prepared to receive 
retort setters, who execute all work entrusted to them | pejng required. |TENDERS for the AMMONIACAL LIQUOR pro- 


ou moe of order; satisfaction guaranteed; terms/ Apply to Mr. THos. FALKNER ALLISON, Secretary Gas- | guced at their several Works during a period of Five 
yond Cinctian te Citihasined 20 Maes | Works, Louth, LincoLnsHire. | or Seven years, to commence in January next. 

‘ dress: CrowTHER Bros., Contractors, 13, Elp | ene — — | The quantities of coal and cannel carbonized are 
Street, Scott Street, Canning Town, Lonvon, E., and | | 


oo ; stimated to be as under; but the same c 
Mill Street, Sidmouth, Devon. eotimates . mg 5 ode 


STATION METERS ON SALE. guaranteed, and may be more or less. The Liquor 


NE Round Case, 8000 feet per hour. | produced at the Bray Works will be delivered by the 
One SQUARE CASE, 5 years old (Braddock’s | Company into the Kingstown Works, free of cartage. 








TO GAS STOKERS. 


| 5 et pe ste with Valves. Bye- The Dublin works . . . . 114,400 tons, 
ANTE D, at the Government Gas-| op tee Fan pee Neen, Comgeate ween Veoren, Bye The Kingstown works. . . 10,900 ,, 
Works, Sandhurst College, a thoroughly good | Offers respectfully solicited. | The Tenders may be for the whole, or for one or 


STOKER, used to Engine and Exhauster. Wages 24s. 


; - \ | May be seen at the Gas-Works, Guildford. more Works separately. 
per week, with house, &c.,on the Works. Good cha- | _ as . 


The Contractors must give security to remove the 


racter indispensable. Sk ed ci Liquor as it accumulates; to pay for the same monthly; 
Apply, by letter, to MANAGER, North Camp and Farn- ON SALE: and generally for the due fulfilment of the contract. 
pal District Gas-Works, Lynchford Road, Farnboro’,} STATION METER AND 25 MOUTHPIECES, Kc. A. . form of py to ha signed = Aw seen at 
ANTS, . | the Company’s Offices on application to the Engineer. 
- oo ae a ‘eacigienencae A Station Meter (West and Gregson’s | “ Tenders, sealed and endorsed “Tender for Ammo- 
make) in Square Ornamental Case, with 8-inch | niacal Liquor,” to be delivered here not later than the 
STEEL CHARGING SCOOPS. Inlet, Outlet, and Bye-pass Valves, Clock, &c., FOR | 8rd of November next. 


ned SALE. Is in good working order, and will pass 12,000 The Directors reserve to themselves the right to 
TO GAS MANAGERS. feet per hour. Offered because of being replaced by a | accept any tender in part or in whole ; and do not bind 
. |large meter. Also 25 METAL MOUTHPIECES suit- | themselves to accept the highest or any tender. 
For SALE—60 Steel Retort Charging |able for Retorts or Retorts in sections. Ascension By order of the Board, 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. | Pipes, &c., suitable, and 35 feet of Hydraulic Main (19 in. W. F. Corton, 
deep. Open to offer. Can be seen. | by 16in.), with Outlets for 5 Settings of Five Retorts. Secretary and Manager, 


| 


Apply to Jas. DaLeniesn, Engineer and Manager, Alliance and Consumers’ Gas Company, 
Gas-W orks, Giussop, near MANCHESTER. vita, D’Vlier Street, Dublin, Oct. 8, 1884. 
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SPENT AND FRESH OXIDE. 


PPENDERS are required on or before the 
24th of October, for a quantity of SPENT OXIDE 
and for 50 tons of FRESH NATURAL OXIDE. 

For particulars apply to Mr. Harrison VEEVERS, 
Gas-Works, Dukinfield, CHESHIRE. 


UXBRIDGE GAS COMPANY, MIDDLESEX. 
HE above Company are prepared to 


purchase, Second-hand, and in good condition, 

a 12-feet square PURIFIER, with Cover and Connec- 
tions (without Valves). 

Communications thereon should be addressed at once 

to Mr. 8. Penny, Engineer and Manager. 


WIGAN CORPORATION GAS-WORKS. 
HE Corporation invite Tenders for 300 


tons of 38-inch IRON PIPES and 200 tons of 4-inch 
IRON PIPES, to be delivered at the Works within the 
ensuing Six months in such quantities and at such times 
as may be required. 

Sealed tenders, endorsed “ Tender for Iron Pipes,” to 
be addressed and delivered to the undersigned not 
later than Ten o’clock on Wednesday, the 19th day of 
November. 

Specification can be obtained on application to Mr. 
J. G. Hawkins, Gas Engineer. 

The Corporation do not bind themselves to accept 
the lowest or any tender. 

MAskELL Wm. Peace, Town Clerk, 





T HE Nixon’s Navigation Company, 

Limited, invite TENDERS for the surplus TAR 
and AMMONIACAL LIQUOR produced at their Moun- 
tain Ash and Merthyr Vale Gas-Works for One year, 
from the Ist of November next. Quantity of coal car- 
bonized about 2700 tons per year. 

Also for the surplus COKE produced at their Moun- 
tain Ash Works. Quantity about 35 tons per week. 

Any further particulars may be obtained from the 
Gas Manager, Mr. F. Russell, Mountain Ash. 

Tenders to be addressed to Walter Bell, Esq., 
Ynysowen House, Merthyr Vale. 

The Company do not bind themselves to accept the 
highest or any tender. 
By order, 

Frep. RvssEtt, 
Engineer and Manager. 








SEVENTH EDITION, ENLARGED. 
HE GAS CONSUMERS’ MANUAL. 


By R. A. Metsom. Contents: The Gas-Meter 
and its Management fully explained ; How to Prevent 
Freezing of Wet Meters; Hints on Burners, Gas-Fit- 
tings, Regulators, &c.; Gas asa Domestic Agent, &c., &c. 
Price (for single copy), 2d., by post 24d. 

London: WattTER K1nG, 11, Bolt Court, Fleet Street, E.C, 
MPROVEMENTS IN APPARATUS 
EMPLOYED IN THE MANUFACTURE OF 
GAS. By GeorGe ANDERSON. Third Edition, with 22 
illustrations. Rewritten and enlarged, with a chapter 
on the “ Purification of Gas,” by Mr. R. H. PATTERSON, 
F.S.S., late Metropolitan Gas Referee. Price 4s., post 


free. 
London: WALTER KiNG, 11, Bolt Court, Fleet Street, E.C, 


OMPOUND DIVISION READY 
RECKONER. Designed for quickly calculating 
any number of articles in pence, and three places of 
decimals of a penny. To do in minutes what by long 
division requires hours. For use in making out Cost 
Sheets of Collieries, Ironstone and other Mines, Iron, 
Gas, and Water Works, Quarries, and Manufactories 
generally. For Accountants, Merchants, Public and 
Private Offices, and wherever the cost of a gross number 
is required to be reduced to one in 0°000d. By WitLiamM 
WETHERED, of Bristol. Price 25s. 
London: WALTER KiNG, 11 Bolt Court, Fleet Street, E.C. 


FPPRANSPORT OF MATERIALS FOR 


GAS-WORKS. Illustrated by the Plans of the 
York, Newcastle-on-Tyne, and Beckton Gas-Works. A 
Series of Articles communicated to the JouRNAL OF 
Gas Lieutina, &. By V. Wyatt, Constructing Engineer 
to The Gaslight and Coke Company. Accompanied by 
three lithographed Plans of the Works referred to, and 
the Board of Trade Specimen Plan of Gas-Works. 
Foolscap folio, in coloured wrapper price 2s. 6d., post 





ree. 
London: WatTeER KiNG, 11, Bolt Court, Fleet Street, E.C, 


NOW READY, PRICE 7s, 6d., 
A TREATISE 


ON THE 


PURIFICATION OF COAL CAS, 


AND THE 
ADVANTAGES 

oF 

COOPER'S COAL-LIMING PROCESS. 
BY 

R. P. SPICE, M.Inst.C.E. 
With Illustrations, 
DEDICATED TO THE Lonpon Gas R¥FEREES. 


Contents: Chapter I., Modern History. Chapter II., 
Cooper’s Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter V., 
Concluding Remarks. Appendices, 


Published by 
E. & F. N. SPON, Lonpon anp New York. 
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GAS COMPANIES AND LOCAL AUTHORITIES. 
Ir may not be known to many of our readers that there is 
an Association of Local Boards and Sanitary Authorities 
for England and Wales, which, after the manner of other 
Associations, holds annual conferences, whereat the gentle- 
men who proudly call themselves ‘‘ Authorities,’’ when at 
home, meet in less formal fellowship to ponder over measures 
for the public welfare. The third annual conference of this 
body was held this year, under the Presidency of Dr. D. B. 
Hewitt, of Radcliffe ; and this gentleman justified his eminent 
position by contributing the paper which appears in another 
column, and which may be qualified as a determined attempt 
to glorify Local Authorities generally, and to depreciate the 
trading organizations with which these have the most inti- 
mate relations. The greater part of Dr. Hewitt’s discourse 
is an elaborate tirade against Gas and Water Companies ; 
who are roundly accused by him of perpetuating, with the 





connivance of the Legislature, a system of oppressing the 
people by means of monopolies which are, to use his 
own words, ‘‘quite as injurious as ever were the Corn 
‘‘Laws.”’ Dr. Hewitt objects to the guaranteed dividends 
of these Companies, and evidently longs for some means of 
bringing them under the pressure of competition ; although 
he is careful to declare that he knows the evils of such com- 
petition as at one time hampered the development of gas 
lighting, and does not desire to see the present system broken 
up in favour of a return to the old methods. As to the 
remedy usually favoured for the termination of most Gas 
Companies’ operations—viz., purchase by Local Authorities— 
Dr. Hewitt objects that even the guaranteed dividends have 
to be bought; and this he does not consider fair. Indeed, it 
appears, from a careful perusal of the paper in question, that 
the author considers everything connected with gas supply, 
and the legislation affecting it, to be in a bad way. He is 
not only dissatisfied with the system by which Gas Com- 
panies carry on business, but also despairs of the method by 
which Parliament takes cognizance of these things. Parlia- 
ment and the Companies are, according to this authority, 
united in an unholy league for oppressing the gas consumer, 
who at present finds none to deliver him. 

This is a reforming age. There is nothing in all our 
social and industrial organization but is freely admitted to 
be upon trial. Reformers are everywhere accorded a free 
hearing ; and those people who are old-fashioned enough to 
cling to existing systems, do so apologetically, and even, in 
the majority of cases, declaring their willingness to take up 
with the new thing as soon as it can be shown to be trust- 
worthy. Dr. Hewitt will find many a sympathetic ear 
turned to him when he propounds his dissatisfaction with 
the existing methods of legislating for, and ordering of gas 
supply. Nobody admires the existing Private Bill system, 
for example—Gas Companies least of all, perhaps, notwith- 
standing the assertion of Dr. Hewitt that Parliament is in 
league with them. Finding fault and discovering a remedy 
are, however, different things; and it is not likely that 
the Court of First Instance imagined by Dr. Hewitt—the 
elective County Board—will be able to cure the evil. Fancy 
a Manchester Ship Canal Bill before an elective County 
Board! It is the difficult cases like this that test the 
strength of a proposed tribunal; for it is impossible to 
deal by halves with a reform of this character. Still, Dr. 
Hewitt is to be credited with having at least offered a fair 
suggestion upon this head. We regret that his powers of 
constructive criticism have not been more largely drawn 
upon in this paper. He complains of the additional value 
imparted to a gas undertaking by the possession of an Act of 
Parliament; but the only remedy which he can suggest for 
this supposed evil is that the excess value—what he calls 
“the ‘monopoly’ value as distinct from the actual com- 
“mercial value” of these undertakings—being created by 
Parliament, should be made good, in the event of purchase 
by a Local Authority, out of the Consolidated Fund! It may 
occur to many readers of Dr. Hewitt’s suggestions that if 
gas undertakings are so highly priced, the best way for Local 
Authorities will be to let them alone. 

It is a pity that Dr. Hewitt does not appreciate the opera- 
tion of the sliding scale and auction clauses as they deserve. 
He dismisses the former as a “ trifling remedy ;"’ but omits 
to mention the other. Surely, Dr. Hewitt must have been 
wrong in this ; for these reforms do, in fact, cure the greater 
part of the objections which he urges against the tendencies 
of the old legislation. He says that the sliding scale is based 
upon the vicious profits clauses of the Act of 1847—his objec- 
tion to which is that ‘“‘they do not give sufficient protection 
‘to the public in return for the privileges granted;”’ and 
then he goes on to complain of the limitations of the action 
of Courts of Quarter Sessions. It is plain, however, that by 
the time Dr. Hewitt had arrived at this part of his paper he 
had forgotten the sliding scale, which has instituted a power 
far more searching than the Court of Quarter Sessions—a 
power which is always in action in the board-room and the 
manager's office. As already mentioned, Dr. Hewitt has quite 
passed over the auction clauses and their effect. Perhaps if 
he had looked into this matter a little closer, and extended 
his purview a little farther afield than Radcliffe, a good deal 
of this paper would not have been written. As it is, in 
regard to some of these points it is simply antediluvian. 

In one respect Dr. Hewitt is very definite. He wants to 
see the Borough Funds Act repealed, so that Local Autho- 
rities can do what they please in the way of squandering 
the ratepayers’ money in parliamentary skirmishing; and he 
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would not be disinclined to see the bar removed which at 
present, in the Public Health Act, prevents these Authorities 
from applying public funds to compete with statutory Gas 
Companies. A nice prospect this for the ratepayers of 
some districts. The result of it would be, as the author 
imagines, that the good Companies would be left alone, while 
the bad would be bought up at a ‘‘fair” price. It is signifi- 
cant, however, that in his next paragraph Dr. Hewitt seeks 
to correct the impression which he appears to fear might 
be made by this proposal, by declaring that he is not 
an ‘‘advocate for confiscation.” This is, notwithstanding, 
the plain meaning of his suggestion; and it is well that 
even he should recognize the fact, for it supplies ample 
excuse for dismissing it without discussion. Of course, all 
this chaotic mass of fault-finding and crude suggestion is 
ostensibly aimed at securing for the people ‘‘ pure gas of high 
“‘candle power as cheaply as possible.” This being the 
object sought, we totally dispute the author’s premiss that 
the supply must necessarily be in the hands of the people’s 
elected representatives. This is not the way to obtain either 
good or cheap gas. Dr. Hewitt himself admits that the gas- 
supplying Corporations with which he is best acquainted fail 
of their duty in the former respect. We would ask him if he 
is better satisfied with their policy in the other regard. At 
the present time, the cheapest and purest gas consumed in 
Great Britain is supplied by Companies working under 
the conditions so heartily abused by Dr. Hewitt. In the 
majority of places where the gas supply has passed into 
the hands of the Local Authorities, the gas is dearer 
and less pure to-day than it would have been if the 
undertakings had remained with the Companies, and the 
Authorities had confined themselves to their higher duty 
of protecting the public, instead of, as now in so many 
instances, extracting from them rates which they (the Autho- 
rities) dare not ask for openly. Local Authorities have placed 
on the unfortunate gas consumer burdens which Companies 
dare not impose. He has been made to pay rates for his 
neighbour ; and to carry out costly town improvements. Is the 
extension of this system a good so stupendous that gentlemen 
such as Dr. Hewitt scarcely stick at confiscation in the way ? 
The question admits of but one answer. Dr. Hewitt should 
next year set himself to collect further evidence to show that 
Local Authorities in all cases manage their gas undertakings 
so well and equitably that the legislative checks of which 
he complains might be removed with advantage to the com- 
munity at large. He has given us one side of the question ; 
it would not be loss of time for him to pay some attention to 
the other. 


ELECTRIC LIGHTING MEMORANDA. 


Wuen the Long Vacation of the present year set free the 
Law Courts, it was thought by the Office of Works that the 
fitting opportunity had come for replacing the portable 
engines and other temporary portions of the electric lighting 
installation, by permanent machinery lodged in the basement 
of the building. Consequently, no sooner had the last Judge 
driven off from the gates than an army of workmen appeared 
upon the scene, and pulled up the pavement in front of the 
Central Hall, which is the principal entrance to the Courts, 
leaving a ghastly chasm visible for weeks immediately 
under Mr. Street’s cathedral-like gateway. Those who 
know by experience the ways of contractors in general, 
and electric lighting contractors in particular, looked at 
this gulf with misgivings as to its probable disappear- 
ance in time for the usual procession of Judges on the 
first day of term. Their distrust has to a certain extent 
been justified, for, of course, the electrical machinery was not 
ready at the appointed time ; and it is announced that for the 
time being, if there should be any dark days—which, con- 
sidering the season, may be expected—the Courts and offices 
must get on as best they may by the light of lamps and 
candles. This circumstance will have no terrors for the Lord 
Chief Justice, at least; for his Lordship has on former occa- 
sions suffered so much inconvenience from the new luminant, 
that he has declared it to be ‘‘ too technical for him,” and has 
called for candles. Now, at length, his Lordship’s taste will 
be gratified. It is not to be supposed, however, that the tax- 
payers will ever learn the cost of all this experiment at their 
expense. 

The Philadelphia Electric Exhibition seems to be doing 
pretty well, although it is international only in name. The 
oppressive tariff regulations of the United States keep out 
exhibitors from other countries. They naturally do not see 
the utility of incurring great expense in exhibiting goods 








which, in the end, there is no prospect of selling, because of the 
heavy import duties levied upon them. The correspondent of 
The Times, who is engaged in trying to show how far ahead 
the Americans are of the people in the Old Country, has a 
word or two to say on the distribution of are lights from 
central stations. He is fain to admit that the only are 
lighting in American towns which is at all successful is based 
upon the use of overhead wires. He admits that these 
are unsightly; but denies, apparently on _ insuflicient 
grounds, that they are dangerous. As to the unsightliness 
of rows of poles and wires along the kerbstones, he says 
that “people get used to such things in this country "— 
leaving it to be inferred that English people ought to be 
ashamed of themselves for objecting to see a fine street ren- 
dered hideous by poles put up for the private gain of a few 
speculators. As a matter of fact, Americans like such things 
as little as we do; but seem to be bound hand and foot by 
their local authorities, who dispose of licences to dig up 
thoroughfares and to string wires along frontages, without 
the slightest regard for public convenience, safety, or the 
preservation of appearances. With all this, does are lighting 
really progress in the States as rapidly as some would have 
us believe ? 
THE BERMONDSEY EXPLOSION. 

THe inquest on the body of the child killed by the Bermondsey 
explosion of the 16th inst. terminated, as briefly announced 
last week, in a verdict censuring the South Metropolitan Gas 
Company and their man. It was shown, as will be seen from 
the special report published elsewhere, that the main was 
broken in the street in consequence of sewerage operations ; 
and that although the Company moved in the matter at the 
time, the drainage contractors, after the manner of their kind, 
hurried over the work of making good the street in such a 
way as to prevent the Company’s officials from properly look- 
ing after their main. This fact, although well brought out in 
the evidence, did not prevent the Coroner’s jury from cen- 
suring the Company. With regard to the man who rashly 
used a light while looking for the leak, the verdict is less 
questionable. There are several excuses for him. The smell 
of gas was masked by that of the disused drain through which 
it entered the house; and therefore, although the residents 
detected the new ingredient in their habitual atmosphere, le 
could not so easily distinguish it. Again, as there were other 
lights in the house, an explosion was, under the conditions, 
merely a question of time. Yet the broad fact remains, that 
this man, despatched to the scene of danger by the Company, 
committed an indiscretion that would have been deemed 
stupid in a bystander; and this it was that probably deter- 
mined the mind of the jury. Perhaps they might also have 
been prompted by the idea that they were adjudicating 
between a rich Company and a poor family, and therefore 
inclined towards the weaker side. The feeling is, perhaps, 
natural; and we do not for a moment begrudge to the 
bereaved sufferers such material satisfaction as they may 
receive in their present distress. At the same time, right 
must be done; and it is not just that the Gas Company 
should suffer blame for the recklessness of the drainage con- 
tractors, if this can be satisfactorily established. As might 
have been expected, some capital has been made out of the 
disaster by electricians ; and the moral of the story has been 
more or less acutely pointed by newspaper writers. It is an 
unfortunate affair altogether; and the least unsatisfactory 
thing in connection with it now is, that no more deaths are 
likely to occur. Everything else may be repaired. 


PROPOSED AMALGAMATION OF NEW YORK GAS COMPANIBS. 


One of the most satisfactory pieces of news concerning the 
gas supply of New York that we have ever recorded comes 
to us this week through the American papers. At last the 
principal New York Gas Companies, with but one important 
exception, are seriously contemplating the termination, by 
a project of amalgamation, of the chaotic state of affairs 
now and long existing among them. The authenticity of the 
intelligence is apparently guaranteed ; and it is asserted that 
the shareholders interested will in all probability regard the 
scheme favourably. The process in this case is remarkably 
simple. An Act of the State Legislature sanctions the con- 
solidation of any Companies, if the Directors of the concerns 
seeking amalgamation enter into an agreement specifying the 
terms and mode of carrying out the operation. After this 
preliminary agreement has been signed, thirty days’ notice 
is to be issued to the shareholders, who may accordingly 
meet and ratify the scheme by a majority of two-thirds. The 
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Companies interested are the New York, Manhattan, Metro- 
politan, New York Mutual, Municipal, Knickerbocker, and 
Harlem ; their united capital being about 45 million dollars, 
or £9,000,000 sterling. Thus the operation is one of the 
most considerable of the kind that has ever taken place. 
Although the negotiations that have led to the favourable 
initiation of this great scheme must have been complicated 
and prolonged, not a sign of anything of the kind being in 
progress has hitherto appeared in the general or technical 
American press. It is therefore impossible to tell what are 
the controlling considerations in the movement. It is pro- 
bably more or less a defensive operation ; but it would not 
be safe to hazard any speculations upon the point, as 
the directing minds that have planned the scheme in 
secret are quite able to conceal their true motives if 
they so prefer. It is naturally expected that the most 
patent result of the amalgamation will be a reduction 
in the price of gas. So far as may be understood at 
present, there does not appear to be any necessity for an 
appeal to the State Legislature in order to sanction or 
regulate the consolidation ; it is the business solely of the 
Companies. It will be a fortunate result if their union 
gives the Companies sufficient strength to ward off pira- 
tical attempts on the part of new competitors who may 
gain the goodwill of the local Government. The Corpora- 
tion of New York possess a bad pre-eminence, even in a land 
where government is so largely in the control of the worst 
classes of public men; but the United New York Gas Com- 
pany should possess not only funds, but also a number of 
votes, which would together render them masters of the situa- 
tion. A monopoly, however masterful and uncontrollable, 
will probably, for business reasons, suit the citizens better 
than the feeble and disunited undertakings which it supplants. 
Until further information arrives to qualify the feeling of 
satisfaction which this intelligence has inspired, we shall 
felicitate the administrators who have herein profited so well 
from the example of London. This feeling is heightened by 
the reflection that the event is possibly a posthumous effect of 
the influence of Major Dresser, who delighted in directing the 
attention of his countrymen to the lessons in gas policy to be 
learnt in the United Kingdom. 


THE ACTION OF THE BRISTOL CORPORATION AGAINST THE 
GAS COMPANY. 
Tue case of the Bristol Corporation, acting as the Sanitary 
Authority, against the Gas Company is not progressing very 
rapidly. An Accountant has been appointed by the Recorder 
to investigate the accounts of the Company ; and he has been 
engaged on this work until the present time, but has not yet 
completed his task. The hearing was fixed for the sessions 
held last week; the examiner, however, made a report that 
he was not ready, and wanted the assistance of a gas engi- 
neer. Moreover, the Corporation desired time to retain 
special legal assistance; and so for these two objects they 
sought the help of the Recorder last week. Upon the first 
application it looked as though the Court entertained the 
opinion that the three months during which the Accountant 
had been at work should be considered ample for the purpose. 
The Recorder, however, consented to take the matter last 
in his list; and this allowed the Corporation time to obtain 
the assistance of Mr. Philbrick, Q.C., who on Thursday 
argued in favour of the appointment of a gas engineer to 
assist the Accountant. The application was unsuccessful, 
however, since the Recorder took up a very strong position 
upon the words of the Act. He pointed out, in effect, that 
the law gave him power to appoint an Accountant, and this 
he had done; but said nothing about the appointment of a 
gas engineer, which was therefore beyond his power. The 
advocate of the Company was scarcely called upon to argue 
this point, as the contention lay wholly between the Recorder 
and Mr. Philbrick. It appears that the Accountant had tried 
to pass into the Company’s premises an engineer, in the 
capacity of an assistant in his work as an officer of the 
Court; but to this the Company, being at war, naturally 
objected. Now this proceeding will be definitely stopped ; 
and if thereby the Accountant is prevented from making a 
complete balance-sheet, he will have to put a mark upon the 
entries concerning which he might have consulted with an 
engineering colleague, and the Court will have to settle the 
matter. The law on the point appears to be clearly as the 
Recorder interpreted it. The Accountant is an officer of the 
Court, appointed for the purpose of ascertaining matters of 
account for the guidance of the Court at the hearing. He 


is not a judge, nor is he an assessor, that he should take | 





cognizance of matters outside the accounts. If the investiga- 
tion under the Act had been intended to embrace engineering 
matters, the clause would have so expressed it, and the word 
‘‘engineer” would have been inserted in the proper place. 
As it is, an accountant only is mentioned ; and if, according 
to the well-known rendering, -‘‘an archdeacon is one who 
‘“‘ discharges archidiaconal functions,” an Act of Parliament, 
naming an accountant, must be held to mean simply a person 
who deals with matters of account. 


GWHater and Sanitary Affairs. 


A HANDBOOK on the subject of the ‘‘ London Water Supply,” 
by Colonel Sir Francis Bolton, C.E., the Metropolitan Water 
Examiner, has just been issued under the authority of the 
Executive Council of the International Health Exhibition. 
The so-called ‘‘ handbook ” goes somewhat beyond the lesser 
dignity of such a designation, both in its size and in the 
character of its contents. Apart from ‘‘ Appendix II.,” which 
is descriptive of matters immediately connected with the 
Exhibition, the book clearly aspires to rank as a permanent 
treatise on the Water Supply of the Metropolis. The first 
chapter lays down certain principles applicable to the supply 
of water to towns and districts in general. The points dwelt 
upon include sources of supply, modes of purification and 
distribution, rates of consumption, modes of charging, and 
the nature of a dual supply. The meter system is allowed 
to have some advantages ; but certain objections to its use 
for domestic purposes are specified. As for the dual supply, 
the author gives it as his opinion that such a system is not 
practicable tor domestic purposes alone, but only where muni- 
cipal or manufacturing purposes have to be provided for as 
well. Reasons for this conclusion are given with considerable 
force. A brief but interesting chapter on ‘* Water Filtration” 
follows. The system of the London Water Supply is next 
described at length. It is remarked that “the distribution 
‘‘ of water under eight different Companies is not conducive to 
‘‘economy of management, and many improvements could 
‘undoubtedly be effected (with a saving of cost) if all were 
‘‘brought under one Central Authority.’’ In describing the 
sources of the London Water Supply, it is shown that the 
proportion of well water has increased from 7 per cent. in 
1866, to 12 per cent. in the present year. The value of a 
constant service is recognized; including its application to 
the extinction of fires. The duties of the Metropolitan Water 
Examiner are specified; and some good advice is tendered to 
householders as to their use of the water supply, especially 
with regard to their cisterns. A list is given of the unions 
and sub-districts as supplied by the several Companies. An 
elaborate coloured map affords a great variety of information 
concerning the manner of the supply ; showing the actual 
districts, the parliamentary limits, the extent of the constant 
supply, the jurisdiction of the Metropolitan Board, and the situ- 
ation of the pumping stations, wells, reservoirs, and filter-beds. 
There is an extensive quotation of official reports on the quality 
of the water, by Dr. Frankland, Mr. Crookes, and others ; after 
which we have a history and description of the London water- 
works, each Company having its own chapter and map. In 
this section complete statistics are given as to capital, income, 
expenditure, profits, the volume of water, and the details of 
the several works. The information is of a very comprehensive 
character, and much of it is interesting on account of the 
historical element. An appendix contains all necessary par- 
ticulars as to statutory powers and responsibilities as between 
the Companies, the authorities, and the consumers. In a 
prefatory notice, Sir F. Bolton expresses his obligations to 
the Engineers and Secretaries of the London Water Com- 
panies for the valuable information which they have placed 
at his disposal; and to Mr. Philip A. Scratchley, a mem- 
ber of the Sub-Committee of the London Water Supply 
Exhibit, for the literary aid rendered in the compilation 
of the work. Undoubtedly a vast amount of labour must 
have been bestowed on the book, and we trust that proper 
arrangements will be made to prevent the publication from 
going out of print. Without asserting that the book is per- 
fect, we must say that it is a sort of cyclopwdia on a subject 
concerning which it is highly desirable that accurate informa- 
tion should be widely circulated. The price which official 
rules have specified on the front of the book is perhaps only 
too well calculated to promote its sale. ‘‘ Oue Shilling’ seems 
altogether prohibitory of profit on the prime cost; and we 
are not surprised to learn that a single purchaser promptly 
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sent in an order for a thousand copies. The history of the 
book promises to be rather curious. 

The Southampton Town Council have arrived at a condi- 
tional adoption of a plan for supplying the town with water 
from the chalk. In the first place an expenditure of £500 is 
sanctioned, to defray the cost of making some trial borings at 
the selected spot, in order to discover whether an adequate 
supply is likely to be obtained. If the search proves success- 
ful, parliamentary powers will be sought, in order to carry out 
the enterprise. In the hope of saving a year’s time, the 
Council have resolved to issue the requisite parliamentary 
notice in November ; but, if the trial borings prove a failure, 
the scheme will be dropped. There is great expectation of 
success; an encouraging report having been presented by 
Mr. W. Whitaker, F.G.S., of the Geological Survey. The 
plan of the projected works has been devised by Mr. W. 
Matthews, C.E., the Borough Water Engineer ; the estimated 
cost being £51,000, and the annual charge £5800, including 
interest and redemption of capital. The water is to be soft- 
ened, and the supply is reckoned at 8 million gallons per 
day. The present supply is from the River Itchen; but the 
source now proposed is that which the Corporation desired to 
obtain as far back as 1850, when they were first constituted 
the Sanitary Authority of the borough. They were then 
unsuccessful in their efforts to obtain parliamentary powers 
for this purpose. The famous well on the Common, which 
has failed to fulfil the expectations of Mr. Whitaker, has 
occasioned a loss of about £20,000—a circumstance which 
probably induces the Corporation to be cautious on the 
present occasion. The land on which the trial borings are 
to take place is situated at Otterbourne, and provisional 
agreements are being entered into with the owners and 
the occupier, so as to guard against a rise in price in 
the event of the requisite supply of water being dis- 
covered. It is to be hoped that the Southampton authorities 
will at last be successful in their endeavour to obtain 
a satisfactory supply of water. Mr. Whitaker acknow- 
ledges that the Town Council made a “brave attempt” to 
get at the deep sources of supply by their boring on the 
Common, and he regrets the necessity of now recommending 
another and a ‘‘ more prosaic plan.” We may remark that 
deep wells are often disappointing; examples to this effect 
being apparent in London and itssuburbs. The Metropolitan 
failures, it may be observed, are not those of the Water Com- 
panies, who generally seem to know where to look for what 
they want, as in the case of the Southwark and Vauxhall 
Company in their operations at Streatham. In respect to 
the Southampton supply, there was an offer from the South 
Hants Water Company to supply water to the borough from 
their works at Mottisfont ; and the Water Committee of the 
Town Council were convinced that the Company were “ in 
‘* possession of a large supply of water of the purest quality.” 
Difficulties of jurisdiction, however, presented themselves, 
which in the opinion of the Committee (after an anxious 
consideration of the subject) rendered it undesirable to enter 
into arrangements with the Company, whether by purchase, 
by lease, or otherwise. Two other schemes were likewise 
rejected. 








Speakrne of the kerosene mineral from Joadja Creek Mine, near Berrima. 
Mr. Dixon, the well-known Analytical Chemist of Sydney, says: “ This 
mineral resembles the Boghead mineral from Scotland, but is considerably 
lighter, having a specific gravity of 1098 against 1:20. The yield of volatile 
hydrocarbons is much greater than from even picked specimens of Bog- 
head, whilst the ash is only half as great as in that mineral.” 

Tue Cardiff Corporation have empowered the Finance Committee to take 
the necessary steps for issuing stock to the amount of £1,250,000 sterling, 
at the rate of 34 per cent. The Corporation have from time to time 
borrowed money at various rates of interest (from 4 per cent. and upwards), 
to the extent of £660,000; and they now require a further sum of equal 
amount for water-works and other purposes. The intention is to convert 
the present mortgage loans into stock, and thus consolidate the entire 
loans upon a uniform basis. The stock will not all be issued at once, but 
regulated so as to meet the requirements of the Corporation. 

Tue ordinary meetings of the Institution of Civil Engineers will be 
resumed on Tuesday, the 1lth prox., at 8 p.m., and will be continued 
weekly, with certain intermissions, till the end of May next. Arrange- 
ments have also been made for the delivery, at special meetings, of a course 
of six lectures on ‘‘ The Theory and Practice of Hydro-Mechanics.” In 
the series will be one on Thursday, Feb. 19, on “ Water Supply,” by Dr. 
William Pole, F.R.SS.L. and E., M. Inst. C.E.'; and another on Thursday, 
March 5, entitled ‘‘ Water Motors,” by Professor W. C. Unwin, B.Sc., 
M. Inst. C.E. 

Tue Philadelphia City Council have, says the Sanitary Engineer, 
appointed a Committee to consider the question of the future management 
or disposition of the city gas-works. Several plans have been suggested— 
viz.,continuing the Gas Trust as at present ; placing the works in the charge 
of a superintendent, to be sloshed by the Council ; leasing the works for 
a term of years; orselling them to outside parties. The Trust dates from 


the year 1835. Atpresent the entire length of gas-mains is about 780 miles. 
The make of gas in 1883 was 2,445,368,000 cubic feet; and the number of 
The Trust lights 12,781 public lamps. 


meters and services is 104,061, 








Gssays, Commentaries, and Rebielos, 


DEATH OF MR. M. R. HAWKINS. 

WE regret to announce the death, on the 19th inst., at his resi- 
dence, Redlands, Holmwood, near Dorking, of Mr. Major Rohde 
Hawkins, whose name is familiar to our readers in connection with 
the late London Gas Company. Mr. Hawkins (who was Architect 
to the Educational Department of the Privy Council) was son of the 
late Mr. Edward Hawkins, of the British Museum, and brother of 
the late Mr. Edward Hawkins, of Gray’s Inn, who was formerly 
Deputy-Governor and subsequently Governor of the London Com. 
pany, of which Mr. Major Rohde Hawkins was then a Director, 
In 1868, on the appointment of Mr. J. R. Hall (the Deputy- 
Governor) to the governorship, rendered vacant by the resignation 
through ill-health of Mr. Daniel Sprague, Mr. M. R. Hawkins 
was elected to fill his place; and on Mr. Hall’s death in 
1874, he succeeded him in the higher position (Lord Kinnaird 
being chosen Deputy-Governor), which he held, with universal 
respect and esteem, till the absorption of the Company by 
The Gaslight and Coke Company last year, when he retired 
under the provisions of the Scheme of Amalgamation. Mr, 
Hawkins was a man from whose great intelligence the Com- 
pany reaped considerable advantage; giving his mind thoroughly 
to its interests from the time of his appointment. As an example 
of the painstaking care with which he discharged his duties, it may 
be stated that when (during his deputy-governorship more fre- 
quently than latterly) he used to visit the works, the admirable 
business capacity which he brought to bear on the general concerns 
of the Company, his clear and far-sighted views of what was for 
its best interests, and his desire to acquaint himself with all the 
manufacturing details, so that he might intelligently discuss 
matters when they came before the Board, were specially notice- 
able. At the Council Board he was held in high esteem by his 
brother Directors, amongst whom, during his presidency over them, 
there reigned the greatest harmony. He was a refined and cour- 
teous gentleman, of considerable attainments and general know. 
ledge; was an excellent judge of art; and in his profession held a 
high position. He died in his 64th year, regretted by all who had 
the advantage of his acquaintance. 


THE VALUATION OF SULPHATE OF AMMONIA AND 

AMMONIACAL LIQUORS. 
Art the instance of the German Manure Manufacturers’ Associa- 
tion, a general meeting of chemists was held in Wiesbaden at the 
end of last May, under the presidency of Professor Fresenius, to 
consider the proposals for uniform methods for nitrogen deter- 
mination brought forward by the Commission appointed at the 
Hamburg meeting of German Manure Manufacturers. As one, at 
least, of the substances under consideration (sulphate of ammonia) 
is of considerable interest to gas manufacturers, an account of the 
method eventually agreed upon for determining its value may be 
acceptable to our readers. 

The preliminary instructions deal with the preparation of the 
sample to be tested. In the case of sulphate of ammonia, it is said 
to be sufficient if it is simply rubbed fine in a mortar, and well 
mixed up. After taking a portion for analysis, the remainder is to 
be kept in a well-closed glass bottle for eventual reference. 

Nitrogen, it is remarked, is usually determined by conversion 
into ammonia, and by titration; and this is the method proposed 
by the Commission and adopted by the meeting for the valuation 
of sulphate of ammonia. For the acid (into which the ammonia 
from the sample under examination is distilled), normal or half- 
normal sulphuric acid is recommended; and for the alkali (for 
titrating the distillate), a half-normal soda solution, an ammonia 
solution, or baryta water. The two last-named solutions must, 
however, in no case be stronger than half normal. For the indicator, 
tincture of cochineal is recommended, prepared in the following 
manner :—Six grammes of cochineal are finely powdered, and 
digested for several hours, at the ordinary temperature, with half a 
litre of a mixture of 300 c.c. of water and 200 c.c. of alcohol. The 
solution is then filtered through a Swedish filter, and preserved in 
well-stoppered bottles. 

Sulphate of ammonia is determined by distilling off the ammonia 
by means of calcined magnesia. The apparatus employed is shown 
in the accompanying sketch. In using the apparatus the following 





e 








precautions must be observed :—(1) That the steam containing the 
ammonia be condensed by cooling as it passes over ; (2) that the tube 
of the condenser does not dip into the sulphuric acid in the flask ; 
and (3) that the complete absorption of the ammonia be secured 
by the use of the small U-tube, containing a little of the standard 
acid. [In addition, we may point out—what was unnecessary 10 
addressing a meeting of chemists; but all gas managers are not 
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skilled chemists—that the various stoppers of the apparatus must 
be perfectly tight, and the end of the funnel-tube dip beneath the 
surface of the liquid in the distilling-flask.] 

The process is conducted as follows:—Ten grammes of the 
sample under examination are dissolved in half a litre of water 
free from ammonia. The normal acid is introduced into the two 
receivers (in the proportion of about 18¢c.c. in the flask to 2 c.c. 
in the U-tube), and diluted with water. The receivers are then 
tightly fixed to the apparatus, and 2 grammes of calcined 
magnesia, 25c.c. of water, and 50c.c. of the prepared solution 
(equal to 1 gramme of substance) are introduced into the dis- 
tilling-flask. [The solution of soda is on no account to be used for 
distilling off the ammonia.] The flask having been tightly fixed 
to the apparatus previous to the introduction of the solution to be 
tested, its contents are now heated to boiling by a lamp or Bunsen 
burner placed underneath, and distilled nearly to dryness. During 
the distillation a slow stream of cold water is allowed to flow 
through the condenser. The distillation proceeds regularly without 
any bumping, and does not need any further attention. At the 
conclusion of the operation the stopcock of the distilling flask is 
opened, and a slow stream of air drawn through the apparatus by 
suction from the U-tube. The contents of the two receivers are 
intimately mixed; and the ammonia that has distilled over is 
determined by titration with the standard alkali. The number 
of cubic centimétres (20) of normal acid employed in the receivers, 
less half the number of cubic centimétres of half-normal alkali 
required to neutralize the liquid at the end of the operation, 
multiplied by 1-7, will give the percentage weight of ammonia 
(NH;) contained in the substance under examination. 

Although, as might have been expected, ammoniacal liquor is 
not included in the list of substances referred to in the report 
(seeing that it is very rarely employed for fertilizing purposes in 
its crude state), the process recommended for the determination of 
the value of sulphate of ammonia is equally well adapted for use 
with crude liquor. In carrying out the operation, the only diver- 
gence that need be made from the above instructions is to take 
10c.c. of the liquor to be examined, add more water, and employ 
30 c.c. instead of 20 c.c. of normal acid in the receivers, distributed 
in the proportion of about 25c.c. in the flask to 5¢.c. in the U-tube. 
To calculate the results, proceed as in the former example, and 
divide the product obtained by 10 times the specific gravity (water 
= 1) of the liquor under examination; which is the weight in 
grammes of the quantity taken for analysis. Thus, supposing 
liquor of 5° Twaddel, = sp. gr. 1:025, was being examined (30 c.c. 
of normal acid being employed in the receiver), and that, to 
neutralize the resulting liquid, 34¢.c. of half-normal alkali were 
required, then the calculation would be as follows :— 


(30-84) x 1-7 


10 x 1:025 
It has been frequently remarked that published analyses of 
ammoniacal liquors are shorn of much of their usefulness by 
reason of the diversity that prevails in the methods employed by 


_ 18x17 


1095 2°156 per cent. of ammonia (NHs). 


different analysts. Were the process above described generally 
adopted in gas-works, and by analytical chemists, much of the 
uncertainty that now exists as to the values to be attached to such 
analyses would be done away with; and the results obtained at 
one works might be compared with those at another with tar 
greater effect than as at present, and with manifest advantage to 
all concerned. Is not this one of the matters (apparently trifling, 
but in reality of considerable importance) that might properly, 
and not unprofitably, come under the cognizance of the Council 
of The Gas Institute ? 





ARITHMETICAL PHYSICS.* 
Tuts little book is one of a series, the first of which, on ‘ Arith- 
metical Chemistry,” was noticed in these columns some time back.t 
The work is one which will, no doubt, be found of great use to 
students; and it is one of a class which is gaining increasing 
favour as the demands of education become greater, the standard to 
be reached more difficult, and the literature more complex. It 
seems somewhat to detract from the charm of scientific study when 
it becomes necessary to peruse and master such books as that now 
under consideration, where, page after page, there is nothing but 
hard dry facts, diagrams, and numerical statements so divested of 
all extraneous verbiage that there is no room for charm of diction 
or grace of style. For this the author is not to blame, but rather 
the ultra-necessities of a high-pressure age, in which everything 
is sacrificed to the acquirement of hard facts and stern realities. 
Mr. Woodward states in his preface: ‘I do not admit for a 
moment that this work is a cram book.” In this, no doubt, he is 
correct, as the student who conscientiously works out the numerous 
examples of calculations in physics that are given will have attained 
something more than a superficial knowledge. At the same time 
the work is specially aimed at assisting the student in the special 
directions required by the University of London and the Science 
and Art Department. The first part of the book is devoted to 
“ Acoustics,” the second to “ Light,” and the third to ‘ Heat.” 
The subjects are treated in a series of lessons, to each of which 
suitable exercises are appended. In the part of the work relating 





* “ Arithmetical Physics: Acoustics, Light, and Heat.” By C. J. Wood- 
ward, B.Sc. ; Principal of the Chemistry and Physics Department of the 
minghem and Midland Institute. London: Simpkin, Marshall, and 

0.3 ; 


t See Journat, Vol. XLII, p. 523. 





to heat there is clearly treated the question of thermometers ; the 
expansion of solids, liquids, and gases ; and specific and latent heat. 
The treatment of these details occupies the first half of the book ; 
the concluding portion being devoted to selected questions from 
the Science and Art Department examinations, as well as from the 
matriculation examinations of the University of London. At the 
end of the book, answers to the questions and exercises are given, 
so that the student has the opportunity of checking the correctness 
of his calculations in dealing with the various —- Alto- 
gether, Mr. Woodward's little book will probably be found of great 
use to those possessing the necessary elementary knowledge; and 
there is certainly no better test for a student to apply to himself 
than that of conscientiously working out the answers to a variety 
of well-selected questions. 





WATER ACTS FOR 1884. 
(Continued from p. 709.) 

The following Corporation Acts, passed during the last session of 
Parliament, relate to water supply :— 

The Belfast Water Act is to enable the Belfast Water Commis- 
sioners to extend their water-works by the addition of an impounding 
reservoir, a service reservoir, and the subsidiary works, which are 
of an extensive and varied character. For this purpose the Com- 
missioners take power to appropriate the water of certain springs 
and streams at present flowing into Lough Neagh. The purpose 
and limit of these powers are rigidly defined; and in the case of 
five of the streams proposed to be impounded, the Commissioners 
are directed to take the necessary steps for ascertaining the average 
fine-weather flow of water, which is ever afterwards to be main- 
tained, only the surplus water being taken for the benefit of the 
reservoir to be constructed by the Commissioners. Generally, the 
water required by the Commissioners may only be taken subject to 
guarantees against damage to the present owners and users thereof. 
The lands and waters in question are to be acquired within five 
years, and the works to be completed within six years. Sporting 
rights over the reservoir are reserved by the owner of the land 
which will be covered by it. The rights and liabilities of the 
Commissioners in the matter of laying mains within and without 
the borough of Belfast are set forth. The limits of supply are 
extended; and the Commissioners have power to purchase any 
mains already laid for the purpose of supplying water in the 
suburban portions of their new district. Power is granted for the 
supply of water to local authorities beyond the borough limits. 
Elaborate provision is made for the constitution and election of the 
Board of Commissioners. ‘The Commissioners are empowered to 
levy water-rates for domestic supply not exceeding 74 per cent. on 
annual value. Property distant more than 200 yards from any 
water-main or service-pipe is exempted from rating. A general 
rate may also be levied which shall not entitle the ratepayers to a 
supply of water. The Commissioners are authorized to borrow for 
the purposes of the Act an additional sum of £120,000, to be 
liquidated by a 50 years’ sinking fund. Of this amount £30,000 
may be expended for new mains and services; and £2000 may be 
spent in providing houses for their workmen. Besides this, £6000 
may be expended on the new offices recently erected by the Com- 
missioners. It is enacted that, with a view to the better protection 
from fire of millsand manufactories within the borough and suburbs, 
the Commissioners may, by agreement with the owners and occu- 
piers of any such premises, and at their cost, lay down fire-mains 
from the nearest mains belonging to the Commissioners to and 
through such premises, and keep the same supplied with water ; 
charging in respect of the same an annual sum for inspection. 

The Birkenhead Improvement Act contains clauses dealing with 
the accumulated profits of the water-works belonging to the Cor- 
poration; and enacts that £20,000 of this sum shall be appro- 
priated for a reserve fund, to be invested in proper securities ; and 
of the revenue derivable therefrom, one-third is to be carried to the 
credit of the water revenue account. A further sum of £14,000 is 
to be appropriated for the redemption of gas or water bonds, in the 
proportion of two-thirds gas and one-third water. A remaining 
sum of £15,000 may be appropriated by the Corporation as working 
capital for the purposes of their gas and water undertakings as they 
think fit. The term “net annual rateable value” in the Corpora- 
tion Act of 1881 as the basis of water-rating is now defined to mean 
the net rateable value according to the poor-rate assessment. 

The Cardiff Corporation Act enables the Corporation to raise 
£373,000 for the extension and improvement of their water-works 
undertaking. The contemplated works comprise three impounding 
reservoirs, a service reservoir, and the necessary subsidiary 
works. The waters to be impounded are those of the River Taff 
Fawr, and its numerous tributaries. The parties principally inte- 
rested in these waters appear to be the Merthyr Tydfil Local Board 
and the owners of the Cyfarthfa Iron-Works and the Merthyr Vale 
Colliery. The Corporation are held liable for all immediate and 
consequential damages due to the bursting of the authorized works. 
The compensation water is divided into two portions. In respect 
of the upper drainage area which they propose to interfere with, 
the Corporation are directed to discharge into the river 331 cubic 
feet of water per minute. In respect of the lower drainage district 
the flow, as aforesaid, is to be 530 cubic feet per minute. The 
compensation water is to be caused to flow regularly and constantly 
throughout every day of the year. The interested owners and 
occupiers are constituted into an authority for dealing with the 
question of compensation water; and the Corporation are made 
liable for all damage that may be caused by failure on their part 
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to meet their obligations in this regard. The Cardiff Rural 
Authority may demand a supply of water for portions of their 
district outside the borough limits; and the rates chargeable 
within these portions are to be not more than 25 per cent. higher 
than those levied for the time being within the borough. Certain 
provisions are inserted for the protection of the Pontypridd Gas- 
light and Coke Company and the Pontypridd Water-Works Com- 
pany. The Merthyr Tydfil Gas Company are also protected; and 
there are a number of saving clauses inserted in the interests of 
other parties. The Corporation are authorized to supply water in 
bulk or otherwise to other local authorities. Two-thirds of the 
cost of the Act are to be charged to the aceount of the water 
undertaking. The money borrowed for water-works purposes is 
to be repaid within 50 years. The Corporation have the power to 
raise money by the creation of stock. 

The Dewsbury Improvement Act contains several provisions 
affecting the Corporation water undertaking. Power is taken to 
supply water-fittings on hire or by sale. Water supplied to mills 
may be required by the Corporation to be supplied by meter; but 
in such cases the special water-rents set forth in the Dewsbury 
and Heckmondwike Water- Works Act, 1876, are not to be charged. 
The water supplied by the Corporation for domestic use is to be 
constantly laid on under pressure of gravitation. The Corporation 
take power to make and issue regulations for preventing waste of 
water, under the sanction of the Local Government Board. 

The Kingston-upon-Hull Corporation Water Act enables the 
Corporation to borrow £30,000, for the purpose of extending their 
water-works by the addition of a well and pumping station in the 
parish of Cottingham; taking, at the same time and place, the 
waters of a certain stream. Water is to be supplied from this 
source to the Cottingham Local Board, gratuitously to the extent 
of 50,000 gallons daily ; and at a charge of 3d. per 1000 gallons for 
any extra quantity up to 90,000 gallons. Corporation stock may 
be issued to cover the money required to be raised under the Act. 
The cost of the Act is to be defrayed out of the reserve funds of 
the Corporation water undertaking. 

The Leicester Corporation Act deals principally with the borough 
finances and the creation of Corporation stock. The Act contains 
a clause whereby the ultimate balances of the revenue accounts of 
the gas and water undertakings which may remain after all other 
claims and payments have been satisfied, may be applied towards 
the reduction of the capital account, or towards the purchase for 
extinction of redeemable or irredeemable stock. 

The Rochdale Corporation Act contains a few clauses relating 
to water supply. The charges for water within and without the 
borough are to be such as shall equalize the rates and charges for 
the year. The outlying districts are not to be charged with any 
amounts for the redemption of debt. It is provided also that 
10 per cent. per annum on the rack-rent is to be the maximum 
rating for water supplied for domestic purposes within the district 
of Littleborough, and 124 per cent. in other outlying districts. A 
definition is given of the words ‘ house tenement ”’ or ‘“‘ premises ” 
occurring in the Rochdale Water Acts; and they are made to 
mean premises in the occupation of one family (thus apparently 
excluding lodgers), and excluding institutions of a public character, 
which are to be supplied by meter. 

. The Stockton and Middlesbrough Corporations Water-Works 
Act enables the Joint Board to extend the water-works by the addi- 
tion of a pumping station at Eston, together with a reservoir in the 
same township and the necessary subsidiary works. The purchases 
of land are to be completed within three years, and the works finished 
within six years. Additional lands to the extent of 20 acres may be 
acquired by agreement, and lands may also be held by the Joint Board 
for the protection of their water-works from pollution. Certain exist- 
ing works are authorized and confirmed. The times for the comple- 
tion of certain works authorized by the Act of 1876 are by this Act 
extended. The powers previously enjoyed by the Board for taking 
water from the River Tees at Broken Scar are revised, and limited 
to 66 million gallons weekly from the passing of the Act until the 
completion of certain reservoirs, and to 60 million gallons after- 
wards. The Joint Board are to report in Darlington the quantity 
of water taken from the River Tees, and used for the supply of 
their district ; and also the quantity discharged into the Rivers Lune 
and Balder, for the satisfaction of riparian owners lower down the 
River Tees. If the Joint Board should in any week take more than 
the prescribed quantity of water from the Tees, they are liable, at 
the suit of any interested person, to be fined £50 for every million 
gallons so taken in excess. The Corporation of Darlington, the 
Tees Salmon Fishery Board, or any of the riparian owners, can 
take action in thissense. The Act contains other saving clauses for 
the > of the Corporation of Darlington. After the passing 
of the Act, the Joint Board may contribute towards any expenses 
incurred by local authorities for preventing or diminishing the 
pollution of the River Tees. Any person demanding a supply of 
water by meter may be required to give security for the payment of 
his account. For the purposes of the Act, the Corporations of 
Stockton and Middlesbrough are authorized to borrow £130,000 
for the purchase of land and the construction of works, together 
with any necessary amounts sanctioned by the Local Government 
Board for contributions towards the expenses of works for preventing 
the pollution of the River Tees; and a further sum for defraying the 
costs of the Act. 

The Swansea (Corporation) Water Act empowers the Corpora- 
tion to extend their water-works by the construction of another 
Lliw reservoir, and to improve the present reservoir of the same 
name by the addition of a new embankment. The lands are to 


be acquired within three years, and the works completed within 
seven years. ‘Ten acres of additional land may be acquired by 
agreement ; together with such other lands as may be needed for 
the protection of the works and watercourses from pollution. 
Compensation water from the streams impounded by the Upper 
Lliw reservoir, at the rate of 150 gallons per minute during the 
whole of every week day, is to be discharged into the river below 
the reservoir. A water bailiff may be appointed by the Corpora- 
tion conjointly with the riparian owners and occupiers. He is to 
be paid by the Corporation, and his duty will be to gauge and 
record the regular discharge of the compensation water. The Cor- 
poration will supply to the Loughor Authority not more than 
60,000 gallons of water daily, at a charge of 1s. per 1000 gallons, 
measured by meter. The Corporation may, after public notice, 
reduce the discharge of compensation water by one-third of the 
prescribed minimum, upon paying damages in respect of such 
diminution to any injured riparian owners or occupiers. The 
penalty for failure to discharge the due amount of compensation 
water is fixed at £5 per day and the damages, which may be 
recovered by any or all the aggrieved parties. or two years after 
the construction of the Upper Lliw reservoir this penalty is to be 
reduced to £4. Rates for domestic water supply are altered to 5} 
per cent. on the annual value of premises worth more than £10 per 
annum; the basis of assessment being that in force for the poor 
relief. Ships may be supplied at not more than 1s. per 100 gallons. 
The Corporation are authorized to borrow £180,000 for the purposes 
of the Act; and this amount may be raised either by mortgage or 
the issue of stock. 





GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Tue Gas Market has not been quite so strong. The two chief 
Metropolitan Companies opened with a little tendency to droop at 
the beginning of last week; and by Thursday Gaslight and Coke 
‘“A” and South Metropolitan ‘‘ B” had gone back slightly from 
their quotations, and the lower figures were maintained for the rest 
of the week. On the other hand, the third Metropolitan Company 
—the Commercial—was stronger; and the old stock marked a rise 
of 2. It is not at all improbable that during the coming winter 
some stir may be made with electric stocks. Standing as they do 
now at next to nil, they have a fine capacity for improvement; and 
if by any meansa lighting job can be obtained—be the terms never 
so unremunerative—in a good main street, and the light be well 
flashed before the eyes of the public, it is pretty certain that some 
shares may be worked off at a profitable rise. If this be done, the 
occasion will almost inevitably be seized to depress gas stocks. 
We would therefore warn our readers not to lose their heads and 
throw their shares on the market when a fall comes. But if some 
will insist on doing so, the best advice we can offer to the rest is, 
“Buy them.” The further issue of 5 per cent. debentures in the 
Metropolitan of Melbourne Company, tenders for which were 
opened on Tuesday, was subscribed more than twice over, at prices 
averaging a little more than £102 per £100 bond. The market 
price is 102-104—a rise of 2 on the previous week’s quotation. 

The Water Market has not been exempt from the general weak- 
ness. Chelsea, East London, Lambeth, and West Middlesex are 
each written 2 lower. But hardly any business has been done in 
them ; barely one or two transactions being marked. New River 
and Kent have been the strongest ; but there is not much doing in 
any one. 

The markets closed at the end of the week as follows :— 
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500,000/ Stck.| 28 Aug. | 144 | South Metropolitan, A Stock! 100 |265—270 5 7 4 
1,350,000) », |» | Ili | Do. B do. | 100 |219—223,—13 5 5 : 

255,200; ,, |27June) 5 | Do.  5p.c.Deb.Stk.| 100 1st— 190 8161 

} | — | =x div. 

} | WATER COMPANIES, | | cis 
684,725 Stck.|27 June} 73 |Chelsea, Ordinary. . . -| 100 |183—188—2 311 
695,260; ,, em 7% |East London, Ordinary . .| 100 |183—188/—2 3 19 9 
7 000 50 |12June/ 84 |Grand Junction . . . «| 60 |103—108) .. (318 8 
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Hotes. 


Coat GAs AND CARBONIC OXIDE. 


In a recent number of the Journal de Pharmacie et de Chimie, 
Dr. E. Richard discusses the dangers due to an escape of coal gas 
from the mains through the soil. The poisonous effects of carbonic 
oxide are said to be very distinct at 0°4 per cent. Exposure to 
such a mixture is fatal in from 30 to 60 minutes. As coal gas con- 
tains about 10 per cent. of carbonic oxide, the presence of such gas 
in the proportion of 4 to 6 per cent. will become fatal. When coal 
gas traverses a layer of soil before entering a house, the danger is 
greatest, since it is then deodorized, and its presence may remain 
undetected. Dr. Richard omits, however, to state for how long 
coal gas, in the proportion he indicates, must be inhaled before it 
produces fatal consequences ; for it does not follow that because a 
certain quantity of pure carbonic oxide is poisonous, a like result 
is produced by the same when diluted in a considerable bulk of 
coal gas. It is within the experience of most gas managers that 
men have inhaled coal gas in far greater proportions, for a limited 
time, without experiencing other than temporary bad effects. 


A New Process ror TovuGHENING STEEL. 


The French Société d’Encouragement have had under prolonged 
examination a process invented by M. Clémandot for working steel. 
This process is described by the Revue Industrielle as consisting 
in heating the metal until it acquires a sufficient ductility, and 
then subjecting it to high pressure during cooling. In this way a 
modification of the structure of the metal is produced, and the 
material acquires properties analogous to those developed by tem- 

ering. It is admitted that the compression of steel has already 

een practised in England by Whitworth; but, it is contended, 
merely with a view to prevent air-holes caused by the development 
of gaseous bubbles during the solidification of the steel. Similar 
processes have been tried in France, but only upon the same prin- 
ciple—that is to say, by operating upon the metal while yet in the 
state of fusion. M. Clémandot, on the contrary, takes steel already 
made, heats it simply to a cherry red, and submits it, by means of 
a hydraulic press, to pressures of from 1000 to 8000 kilos. per 
square centimétre. After having allowed the steel to cool between 
the two plates of the press, it is withdrawn with all its new 
qualities perfectly developed, and does not require any further 
treatment. The result of the process is to impart to the steel a 
fineness of grain, a degree of hardness, and a notable accession of 
strength to withstand rupture. This alteration is most consider- 
able with highly-carbonated steel; and in this respect the metal 
is made to resemble tempered steel, without being in all points 
identical with it. The cause of the alteration in physical condition 
is ascribed to the rapid heating and no less rapid cooling of the 
metal. When the red-hot steel is first strongly compressed, the 
conversion of the mechanical energy into heat serves to raise the 
temperature of the entire mass, at the same time that the particles 
of the metal are more closely cemented together. This effect is 
followed by a rapid cooling, due to the contact of the plates of the 
hydraulic press with the surfaces of the metal. The close pressure 
materially increases this conducting effect of the cold metal. 


THE PREPARATION OF MAGNESIUM FOR LIGHTING. 


The leading French electrical journal, La Lumiére Electrique, 
has confessed that the rays of the electric are do not satisfactorily 
penetrate fogs; and that, in consequence, the electrical search- 
lights now generally fitted on board ships of war are not so useful 
at all times as might be wished. It is remarked, however, that 
electricity has in another fashion been instrumental in supplying 
the want. A process, patented by Griitzel, for the separation of 
alkaline metals by electrolysis, has been very successful in the 
reduction of magnesium. In Berlin there has recently been exhi- 
bited, as a product of this process, a ball of pure magnesium, of 
about 15 centimétres diameter. It was exceedingly brilliant, closely 
resembling silver; and had lost nothing of its lustre since its sepa- 
ration. This preservation from corrosion is a sign of the high 
degree of purity of the metal, and forms a striking contrast to the 
magnesium hitherto obtained, which was always more or less 
alloyed with potassium, and consequently easily oxidized, especially 
ina damp atmosphere. The purer magnesium is considered to be 
destined to increasing maritime use, because the rays of the mag- 
nesium light appear to have a greater penetrative power in fogs 
and mists than the electric are. No information is given as to the 
comparative cost of the new production of magnesium. 


Tuer DIsTRIBUTION OF ELECTRICITY. 


M. Tresea has contributed to the Comptes Rendus a memoran- 
dum on the success achieved by Messrs. Gaulard and Gibbs at the 
Turin Electrical Exhibition. The principal object of this com- 
munication, as explained by the author, is to fix the epoch of what 
he regards as a remarkable success in distributing, over an effective 
circuit of 40 kilométres, a supply of electricity capable of being 
utilized in various ways. M. Tresca does not trouble himself con- 
cerning the precise economic or technical data of this notable 
experiment, but merely to describe the actual arrangement. A 
circuit has been established between the Exhibition and the Lanzo 
Station, including the intervening stations, of a total length of 
80 kilométres, including the return wire. The circuit is composed 
of a chrome-bronze wire 3°7 mm. in diameter, uninsulated. This 
Wire receives in the first place an alternating current from a 





Siemens 30-horse dynamo-electric machine; and this supply of 
energy is utilized, in the different places named, by means of 
secondary generators, of new design, upon the Gaulard and Gibbs 
system. On the 29th ult. the experiment was completed, and 
the following diverse arrangements for utilizing the electrical 
energy were successfully worked by the indicated method :—At 
the exhibition, 9 Bernstein, 1 sun, 1 Siemens, 9 Swan, and 5 other 
Bernstein lamps at a short distance. At the other stations were 
34 Edison 16-candle, and 48 Edison 8-candle lamps, a Siemens arc 
lamp, and 24 Swan lamps. All these lamps required different poten- 
tials of current; but the transformations were made with perfect 
ease. M.Tresca is not prepared with statistics showing the amount 
of loss in the procegs of transformation; but he declares, on the 
authority of the jury, that it is perfectly established that these 
secondary generators may be considered to give,- within certain 
limits, a relatively high duty from alternating currents. It may 
be remembered that the Gaulard-Gibbs system has been tried in 
this country; but without permanently satisfactory results. 


A New Hyprocarson MINERAL. 


A new mineral hydrocarbon has recently been discovered near 
Seefeld, in the Tyrol. It occurs crudely in the form of a 
bituminous rock, of peculiar constitution; and the bitumen is 
believed to be composed of the decomposed remains of prehistoric 
marine animals. Treated with strong sulphuric acid, the bitumen 
yields a soft substance, which when neutralized is not unlike 
vaseline in consistence, but resembles coal tar in colour. It differs 
from all known vegetable and mineral tars, however, by its odour, 
and by the possession of peculiar physical properties. It forms an 
emulsion with water; and is partly soluble in alcohol and ether. 
A mixture of these two liquids completely dissolves it. It is 
miscible in all proportions with vaseline and oils. The name 
‘‘ichtyol’’ has been given to the substance, which is characterized 
above all by its richness in sulphur, of which it contains about 
10 per cent. This element is so intimately mixed with the ichtyol 
that it can only be separated by the complete decomposition of the 
latter. Besides sulphur, ichtyol contains oxygen, carbon, hydrogen, 
and traces of phosphorus. In consequence of the high proportion 
of sulphur, the new hydrocarbon is regarded hopefully as a medica- 
ment or unguent. 


Cechnical Record. 


TEST OF SIEMENS’S REGENERATIVE 
GAS-BURNERS. 

Mr. Charles E. Ronaldson, M.E., has communicated to the 
Franklin Institute, Philadelphia, U.S.A., a paper on the Siemens 
regenerative gas-burner, in the course of which he says: While 
many improvements in electric lighting have been going on within 
the past few years, many efforts to improve the quality and the 
appliances for burning gas have been also made. Various burners 
have been devised ; but few of them have been found to possess 
definite merits, or have come into general use. Quite lately, how- 
ever, a decided step in advance has been made in the construction, 
for illuminating gas, of a burner which involves certain novel, 
and scientifically correct principles in its design. It has so fitly 
demonstrated its superiority in point of economy and quality of 
light afforded, that, although but a comparatively short time has 
elapsed since its first introduction in this country, it has come 
into very general use ; and it is probably simply a question of time 
when it will be as widely and favourably known and used in 
the United States as in Europe. The burner referred to is the 
Siemens regenerative gas-burner, the invention of which is due 
jointly to the late Sir William Siemens and his brother Frederick 
Siemens, of Dresden, although it has been perfected by the latter, 
who describes the principle of his burner as consisting in heating 
to a high degree both the air and gas previous to their combustion, 
and utilizing for the purpose the heat still remaining in the waste 
products of combustion. The great merit of these burners resides 
in the fact that they afford a powerful illumination, but at a greatly 
diminished consumption of gas. They are made to se 10-candle 
power per cubic foot of gas burnt; while the ordinary burners 
yield only from 3 to 4 candle power. At the same time they act 
as excellent ventilators when used indoors. 

After describing, by means of illustrations, the construction of 
the burners and their mode of action (both of which are well 
known to our readers), Mr. Ronaldson continues: These burners 
are particularly applicable wherever a large amount of light is 
required, whether for indoors, as for churches, hotels, mills, or 
factories, &c., or for outdoor purposes, as for streets, stations, &c. 
Equally good results are obtained by using either coal or oil gas ; 
and late experiments in Pittsburgh, Pa., demonstrate the fact that 
these burners consume the natural gas economically, and with a 
success unapproached by any other variety of burners. The saving 
of gas amounts to from 35 to 50 per cent., while the illuminating 
effect is about three times the light produced in the best Sugg’s 
Argand of ordinary size (the gas consumption being equal). In 
summing up, the claims made are not over-estimated ; and the 
following points of merit, at one time indicated by theory, but now 
verified by the most practical and rigid tests, are deduced :— 
Unapproachable power of illumination ; diversified utility for ‘* in- 
tense’ illumination ; economy in consumption of gas; complete 
combustion ; utilization and disposal of the products and the waste 
products of combustion ; absolute steadiness ; admirable diffusion, 
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and excellent ventilation. The following sizes of burners are at 
present in use :— 


Gas Consumption. Candle Power. 


Size I. 45 to 50 cubic feet. .. 450 to 500 
es : 35 - «. 800 to 350 
ye oe 25 i «- 200 to 250 
7 a ee 14 o --» 100 to 125 


In an Appendix, the author gave some tables of results obtained 
in tests of the burners by several of the New York Gas Companies, 
remarking that the figures “ tell their own story.” 

Dr. Albert T. Hallock, Chemist of the New York Gaslight Com- 
pany, made five experiments, with gas, of specific gravity ‘650, 
which, when tested by a Bray’s U.S. No. 7 batswing burner, con- 
suming at the rate of 5 cubic feet per hour, gave a result of 26°9 to 
27°0 candles. As the mean of 20 observations in each instance the 
Siemens burner indicated as follows :— 


























| Candle 
No. of Pressure Hourly Observed | Power Burners 
Experiment. of Gas. —— oe ot ange Lighted. 
| of Gas. 
| Inches, Cub. Ft. Minutes. 
Bis *9 49°00 396°88 8-10 30 
2. se. 4 53°75 443°80 8°24 60 
tn ; 0'7 28°00 220°86 7°36 25 
4. ‘ 0-7 28°50 225°45 791 50 
as | 0'8 29°75 239°76 8°06 75 








Tests on nearly the same lines were made for the Mutual Gas- 
light Company, New York. Their 14 experiments extended over 
four days, during which the gas varied in specific gravity only 
between *700 and ‘725. Tested (as before) by a Bray’s U.S. No. 7 
batswing burner, the illuminating power of the gas was 28 candles 
for the first eight tests, and 26 candles for the last six. There were 
five separate observations taken under each condition; and the 
results shown for the Siemens burner were as follows :— 














| | Candle 
No. of Pressure Hourly Observed Power Burners 
Fecal - Consumption Candle 4 A ‘ 
Experiment. | of Gas, | of Gen. Sola. og zest | Lighted. 
Inches, | Cub. Ft. Minutes, 
1 f 1°25 | 39°00 269°08 6°90 20 
» & 1°25 | 40°00 371°84 9°29 35 
SB -« 1°30 40°00 412°72 10°32 50 
eS « 1°45 40°80 413°00 9°88 | 70 
5 1°45 22°40 190°68 8:49 | 20 
6 1°50 | 22°60 198°24 8°77 | 35 
7 1°50 | 22°60 | 212-80 9°46 | 50 
8 1°50 | 22°30 | 198-$4 8°91 | 70 
9 1°25 | 11°60 97°86 8°45 | 20 
10 1°00 | 11°60 97°86 8°45 | 35 
PP pe fs 0°40 10°30 104-00 9°17 50 
-_ ose ek: Be 10°40 97°86 9°41 70 
Ww... | 28 8-00 69°16 8°64 30 
14 | 1°80 8°00 67°34 8°42 35 








The tests of Mr. W. H. Bradley, the Chief Engineer of the 
Municipal Gaslight Company of New York, were made on three 
successive days. On the first day (one test) the gas was of 29°9- 
candle power—tested as in the other cases—specific gravity °653 ; 
second day (two tests), 29°5-candle power, specific gravity °667 ; 
third day (four tests), 29°37-candle power, specific gravity ‘670. 
The means of ten observations are given in the following table for 
the Siemens burner :— 














| Candle 
x Hourly Observed 
No. of Pressure : Power Burners 
Experiment. | of Gas, — | — per Foot | Lighted. 
‘ of Gas. 
‘ Boshen, Cub. Ft. | Minutes. 
“er oe “t 46°00 407°18 8°85 30 
ce i we 1°0 46°56 | 857°25 7°67 20 
ie st oe kK 1:0 46°80 | $86°15 8°25 50 
os Ss | 13°14 111°16 8°46 25 
5. 1°0 13°20 113°66 8°61 50 
S [eI 24°00 209-99 8°76 25 
7. 1:0 | 25-20 227-03 9°01 50 











The Engineer of the Metropolitan Gaslight Company of New 
York (Mr. Herzog) made six similar tests with gas of 23°5-candle 
power (tested by Bray’s “‘ Special”” No. 7 burner) and °547 specific 
gravity. The figures obtained for the Siemens burner were, as a 
mean of ten observations :— 

















| 
Candle 
No. of Pressure Hourly Observed | Power Burners 
Experiment. of Gas. — — | per Foot | Lighted. 
of Gas, 
| Inches, Cub. Ft. Minutes. 
ae ee 0'6 48°90 359 °32 | 7°36 25 
ee Si cod a 0°6 49°50 400°91 | 8:09 50 
tar ar te | 0°6 49°80 370°36 | 7°48 75 
We a Mer oe 0'3 14°00 98°70 | 7:05 20 
?e | 0°38 14°10 10458 | 7°42 40 
6. ; .| 0°3 14°04 104°58 | 7°45 60 





The Harlem Gaslight Company, of New York, on the day of 
the trials—six in number—were sending out gas of *510 specific 
gravity, and 19°25-candle power, tested by “Sugg’s standard of 
gas and burner, Argand holes ” (sic), burning at the rate of 5 cubic 





feet per hour. The results obtained as the means of ten observa. 
tions under each condition, were :— 




















| Candl 
7 Hourly | Observed 6 
No. of Pressure : | Power Burner: 
Experiment, of Gas. a — per Foot Lighted, 
| ‘ of Gas. 
Inches. Cub. Ft. | Minutes, 
ig eo etre <a ‘0 26°10 208-30 7°98 15 
ae ea A a 10 26°10 | 208°30 7°98 30 
3 aa oe 1'0 25°38 | 209-80 8°26 45 
Ss 1'0 25°38 | 209-80 8°26 60 
Ss 1‘0 25°90 | 210°20 8°18 75 
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The Manhattan Gaslight Company’s tests were made with gas 
which, burning at the rate of 7 cubic feet per hour in a Sugg’s 
‘*G” 33-hole Argand at a pressure slightly above 5-10ths, gave a 
light of 25 candles, or 3°57 candles per foot. The specific gravity 
of the gas was °440. Two trials were made with each size of 
Siemens burner, with the following results :— 
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THE COMPARATIVE VALUE OF CERTAIN FUELS 
FOR PRODUCING STEAM. 
Mr. Charles H. Nettleton, of Birmingham, Conn.,'U.S.A., has 
favoured us with a copy of the paper on this subject read by him 
before the Society of Gas Lighting, New York. It is as follows:— 


In the experiments which are the basis of this paper, an attempt 
has been made to ascertain the comparative value of certain fuels 
for making steam. The writer has endeavoured to select only such 
fuels as would naturally be used under gas-works’ boilers in this 
section of the country—the Northern Atlantic seaboard. No 
claim is made for excellence in the results, as both the type and 
size of the boiler employed preclude the possibility of obtaining the 
economy of fuel easily secured in boilers of larger size and different 
construction. 

The boiler in which the experiments were made is of the upriglit 
tubular pattern, and of the following dimensions : — Diameter, 
50 inches; height, 9 feet; containing 100 tubes, 2 inches by 6} 
feet ; andrated at 30-horse power. It is encased by an 8-inch brick 
wall, with 2-inch air space. The fuels used were coke (with and with- 
out a blower), coke dust, carbon, screenings from the ash-pan, Lehigh 
coal, and Lehigh coal dust. In each experiment the conditions were 
made as nearly as possible identical. The water was measured by 
a large barrel, which held, between certain points, 365lbs. It was 
drawn from this barrel, and forced by a Hancock inspirator into 
the boiler. In the barrel it had an almost uniform temperature of 
71° Fahr.; and, on entering the boiler, one of 140° Fahr. Before 
commencing with each experiment, a fire was made of the material 
intended to be used, and allowed to get well under way. The 
height of the water in the boiler was noted at the commencement 
of each experiment, and left as nearly as practicable at the same 
height at its conclusion. The work for which the steam was 
employed was kept as uniform as possible ; and, in consequence, 
the quantity of water evaporated daily was very nearly the same 
throughout. The boiler was run continuously ; and each experi- 
ment was either of 48 or 72 consecutive hours’ duration. The 
flues and interior of the boiler were kept well cleaned during the 
progress of the work. When the blower was employed to assist 
the natural draught, a grate with a smooth flat surface, pierced 
with holes, was used. When the blower was not employed, the 
ordinary grate with bars § inch apart was used. The blower ran 
about 1300 revolutions per minute. 

The following table gives the results obtained :— 


Experiments without a Blower. 





: Pounds of 
Experi- Pounds , 
nn Material. Time. + of of Water bec : ao 
No, __ evaporated, orend of Poel. 
1.. Coke .. 48hours .. 2175 = 56 bush. .. 16,425 ‘o. Va 
$..08 . @ wy» «« OO -- 17,520 .. 736 
Experiments with a Blower. 
$...Conm . By» «o -- 28,105 .. 6°92 
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Coke o 6. 880 «+ ce (os FR 
6 | — 48 -. 3047 -. 15,760 .. 517 
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7 Coal dust } 48 .. 1921 oo Mew. OTT 
Coke ” «so C8 oo 4606 «1s TH 


Experiment No. 1.—The coke was quite dry, weighing 38°8 lbs. 
per bushel. It will be seen that it evaporated a trifle more water 
per pound than the coal in the second experiment. 

Experiment No. 2.—The coal used was a hard Lehigh egg, free 
from slate and dust. 

Experiment No. 3.—The coke used contained some water. The 
weight per bushel was not ascertained accurately, but was about 
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41lbs. The cause of the results being so much lower than those 
obtained from coke without a blower was the presence of this 
water, and the fact that during a part of the time the furnace door 
had to be left open to keep down the pressure of steam. 

Eaperiment No. 4.—The carbon used was the ordinary retort 
carbon, broken to the size of pieces, the greatest length of which 
was about 6 inches. No difficulty was found in burning it; and 
the results obtained would have been much better but for the fact 
that the furnace door was kept open a part of the time, to prevent 
an excess of steam pressure. 

Experiment No. 5.—The breeze used was the coke dust left on 
the floor of the yard after the coke had been carried away. It 
weighed 58 lbs. per bushel. To keep up steam when the clinker 
was removed, a quantity of coke had to be consumed in both this 
and the two following experiments. To ascertain the value of the 
breeze, it has been assumed that each pound of the coke so used 
evaporated 7°5lbs. of water, and that the breeze evaporated the 
balance. 

Experiment No. 6.—The screenings used were obtained from the 
refuse taken from the ash-pans under the furnace fires. This was 
screened, and hand-picked ; and what was left consisted of small 
pieces of coke partly burnt, and quite a percentage of small 
clinker. 

Experiment No. 7.—The coal dust used was obtained from the 
neighbouring coal yards; and it consisted of the screenings from 
various kind of anthracite coal. It is used by the writer on 
account of its low cost; being delivered for 1°25 dols. per ton of 
2000 Ibs. 

The following figures show the value of each fuel per ton of 
2000 lbs.; the value of coal being taken at 5 dols. :— 


Evaporative Value per Ton 
Power of 2000 lbs. 

per Pound. Dols. 
Oeh i « + 7°36 a 5°00 
Coke ois 755 _ 5°13, or 9°96c. per bush. of 38°8 lbs. 
Carbon. .. . 791 os 5°37 
Breeze. . ' 5°71 “ 3°88, or 11°2c. per bush. of 58 lbs. 
Screenings . . 5°17 os 3°51 
Coal dust . 5°77 ou 3°92 


The experiments given above show that in evaporating 8000 lbs. 
of water a saving of from 1 to 2 dols. can be made by the use of 
breeze, screening, or coal-dust fuels in place of coke or coal. 

It has been urged against the use of a blower that its effect is to 
destroy a boiler in a short time. That it does shorten the life of 
the fire-box is admitted; but while this is taking place the writer 
believes that the saving effected by the use of the cheaper fuels will 
amount to very much more than the cost of repairs. A 20-horse 
power boiler in Birmingham, Conn., has been run for nearly 13 
years, using coal dust and breeze as fuel during all that time. The 
total expense for repairs on the boiler has not exceeded 500 dols. ; 
and to-day it is in good condition, and likely to last for a number 
of years. 

The writer trusts he will be pardoned for calling attention at 
such length to one of the side issues in gas making; but he firmly 
believes that the use of these cheap fuels is one of the small 
economies in gas manufacture. In addition to this he has sought 
to add his experience to that of others—that a pound of coke is 
worth as much as a pound of coal in making steam. 





MR. PREECE ON DOMESTIC ELECTRIC LIGHTING. 

At the close of the communication made by Mr. W. H. Preece, 
F.R.S., on the subject of ‘‘ Domestic Electric Lighting,” Section G 
(Mechanics) of the British Association, as given in the JouRNAL 
last week (p. 715), a conversational discussion took place. 

Sir W. THomson said: The adoption of such a proposal as that 
made by Mr. Preece in his first communication* would, I think, be 
exceedingly valuable. It is a most embarrassing thing just now 
to divide by 746 to reduce watts to horse power. It would be 
vastly more convenient if a name had been adopted that would 
correspond to 1000 watts, as suggested by Mr. Preece—one that 
would fall into the general system of measurement adopted. It 
would save a great and annoying waste of brain power. I have 
listened with much interest to Mr. Preece’s remarks about electric 
lighting, and fully endorse what he said as to the pleasantness and 
the healthiness of it in the house. To those who would carry out 
this system of lighting, private houses, large country houses, and 
the like, at great distances from towns, where central lighting 
cannot be obtained, are particularly available. The question of 
expense takes a different position from that in the town, if the 
house is in the neighbourhood of water power. Electric lighting 
will then be an economy. Sir W. Armstrong, at his house at 
Craigside, produces the light from a waterfall about 1} miles distant. 
Nothing can be more satisfactory than the result. I wish to point out 
the vast natural advantages which American cities enjoy in regard 
to water power at their disposal. Here in Montreal you have the 
Lachine Rapids within 5 miles. The problem of making use of this 
power, by means of a canal, is simple enough from an engineering 
point of view. The electric light might then be easily transmitted 
hither by means of copper wire. It is only where the power at the 
working end is costly, as with steam power with expensive fuel, 
that the difficulty is very serious from an economical point of view. 
With such abundance of water as you have, half the power might 
be wasted, and yet good economy be realized on the whole. It is 
unfortunate that legislation in England has not encouraged, but 
has rather been an obstructive of house-to-house electric lighting 





* See Journat for Sept, 30, p. 585. 








hitherto. Sir F. Bramwell has, during the meetings, expressed 
himself warmly, but not more warmly than the occasion demands, 
on this point. England, however, will not, I think, be kept long 
back by obstructive legislation. I hope that legislation will soon 
be modified to meet the prevailing wants, and that the true 
economy of the light will be found out in practice. In Mr. Preece’s 
first paper it was shown that 30 times as much expenditure of 
energy took place in a gas-flame as with an incandescent lamp 
with the same amount of light. With such a vast difference, 
I cannot doubt that the electric light has a great and wide future 
before it, and that incandescent lighting will become general, 
wherever a sufficient number of houses can be grouped together. 
Say we have a place that wants an engine of some 5000 or 
6000 light power. From a central station, in that case, you use 
the light economically, for then at double the cost of gas it would 
be a positive economy if the ordinary gas-lamp is kept burning the 
whole of the night, seeing that gas cannot be put out and lighted 
again as the electric light may be in anything like reasonable time. 
The proportionate cost of electricity to gas is, I think, about 2 to 1; 
and in view of this a central system, enabling a person to pay 
according to the time the light is used, would be economical com- 
pared with gas. You may add the great advantage secured with 
respect to your decorations, your ventilation, and your health. The 
balance then will be rather in favour of electricity. I hope the dis- 
cussion may end in promoting a great national object in the appli- 
cation of science for the benefit of all mankind. 

Dr. FRIENDERVELT described a photographic gallery in London 
where gas was used for the development of the electric light; a 
dynamo being worked by a gas-engine placed in the cellar. The 
negatives were, he said, printed off by the aid of the electric light ; 
and the convenience of this need not be dwelt upon. 

Professor Forbes: I think we all have to thank Mr. Preece very 
heartily for his address. Its subject is one of much interest for 
this meeting at Montreal, because I must say that I have felt 
astonished that during the whole time we have been in Canada, we 
have not seen a single incandescent lamp except that just now 
noticed in Mr. Preece’s scarf. Really, the whole subject of domestic 
lighting seems to have been neglected in Montreal and in Canada 
generally. The interest of this city ought to be awakened to the 
remarkably favourable conditions under which it is placed, owing 
to the fact of having such an unlimited water power at their dis- 
posal at merely nominal expense. I would draw attention to the fact 
stated by Sir W. Thomson, which may have struck some people 
here, that it is a serious matter to take up electric lighting if its 
cost may amount to something like double the price of gas. I can 
understand many people saying that it is an enormous outlay to 
pay in Ottawa and Quebec treble the cost of our gas in Montreal— 
that is, 3 dols. 40c. But two things should enter into your calcu- 
lations. One is the enormous price of gas here; and the other the 
infinitesimal price of your power. We find in England that with 
gas at 3s. per 1000 cubic feet the electric light can almost compete 
with it on a large scale. If we used water power we could con- 
siderably surpass gas in economy. If, then, we can do this, when 
we come out here and find gas at 3 dols. per 1000 cubic feet, it is 
perfectly clear that with such ample water power it is only a question 
of the time within which the electric light will be introduced into 
every one of your cities. 

Mr. CarPENTER described some experiments made at Hawick, 
by a friend of his, who had an advantage which Mr. Preece had 
not. He had built a new house, five miles out of the town of 
Hawick, and he went into the question of the relative cost of gas 
and electricity for lighting purposes. Through the grounds of his 
house there ran a small stream falling into the Teviot. He merely 
dammed up this little stream, which never runs dry, and then he 
obtained a fall of 25 feet. The lake, moreover, which he thus 
made, improved the appearance of his grounds. At the foot of the 
fall thus obtained he erected an American turbine with a dynamo 
machine attached. He had the wires in, and fixed 90 lamps. The 
cost of all this was very considerably less than that of bringing 
out gas from the town. The total cost amounted, not, as in 
Mr. Preece’s case, to £7 per lamp, but to very little more than 
£4; the total estimate being just over £360 for the 90 lamps. 
This installation was started last Easter, and had never caused 
the smallest difficulty. His friend had decided to be master in his 
own house, and he had an arrangement by his bedside so that 
when he retired he could not only cut off the lighting but he could 
save his water power; for it was simply necessary for him to 
send a current from his bedside to the sluice, half a mile off, and 
this allowed the water to accumulate till the next day. A some- 
what similar arrangement was laid down by Mr. Hammond at 
Highgate. He lived at the top of the hill and was not so fortunate 
as to have water power at his command. He had put down a 
gas-engine in one of his houses. Gas was tolerably cheap there ; 
and his experience was that if he used 300 cubic feet of gas in his 
engine, and measured the amount of light produced, he would 
have had to burn 400 cubic feet of gas at the burner for the same 
lighting effect. This illustrated a comparison between gas and 
electric lighting. When gas lighting first came in, people insisted 
on having a much greater quantity of light than they ever had 
from oil lamps, and they paid more for it. Precisely the same 
thing had happened in England with regard to electric lighting. 
One reason of its heavier cost was that people insisted on having 
more light. 

Sir F. BraMweE tt testified that Mr. Preece had, by the aid of his 
gas-engine and secondary batteries lighted up his house to absolute 
perfection. The house was an old-fashioned one, with a charming 
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dining-room ; but was too low, according to modern notions. This 
room was lighted by four lights when some dozen guests were 
gathered together one evening, and the appearance of the table was 
all that could be desired. There was not the slightest fluctuation 
in the light, and the temperature was not more than that outside. 
There was no necessity, on Mr. Preece’s system, for any permanent 
light outside. When the guests left the house a light flashed out, 
and bade them farewell. Nothing could be imagined more com- 
plete and charming. As to the gas question, he had experimented 
one whole day at the Royal Institution, with the result that the 
amount of gas for the motive power of a gas-engine would not give 
an equivalent of light as an illuminant. But the point was not 
whether the electric light could be as cheap as gas, but whether it 
could be made as cheap to persons who valued their furniture and 
health, and who could pay for wax candles and good lamps. If it 
could be made as cheap to this class, there were a large number in 
London who would be glad to use it. There was no doubt that the 
development of electric lighting had been checked by the legislation 
which had been referred to; but it might be that the delay would 
in the end prove advantageous, because in the interval improve- 
ments might be effected. If electric lighting had only had fair play 
it would ere this have been largely used in some of the best parts 
of London as a luxury. 

A vote of thanks was then accorded to Mr. Preece for his papers, 
and the discussion closed. 





THE MANUFACTURE OF GAS FROM OIL. 
By H. E. Armstrone, Ph.D., F.R.S. 
[From the Journal of the Society of Chemical Industry, September, 1884. } 
(Continued from p. 718.) 
On account of the amount of benzene and similar hydrocarbons 
—- in making oil gas, it becomes important to consider the 
earing of the results disclosed by the study of the manufacture 
upon the general question of the production of benzenoid hydrocar- 
bons during destructive distillation at high temperatures. Exclud- 
ing from consideration the phenols and basic compounds which are 
contained in ordinary tars, I think the evidence at our disposal 
justifies the conclusion that the character of the hydrocarbons 
produced depends far less upon the character of the material 
decomposed than upon the temperature. Thorpe and Young have 
shown (vide ‘‘ Proceedings of Royal Society,’ 1873, XXI., p. 184), 
that when solid paraffin is subjected to a moderate heat under a 
pressure of 20 to 25lbs., it is resolved into a mixture of lower 
paraffin and olefines.** In the oil gas process it would seem that a 
further change takes place, which results in the almost complete 
destruction of the paraffins, and in the formation of benzenes and 
naphthalene as well as of hydrocarbons of the acetylene series. 

The question then arises, How are the benzenoid hydrocarbons 
formed? Are they derived from corresponding paraffins which 
have lost hydrogen, and, as amore or less direct consequence, have 
become “closed chain” compounds; or are they built up from 
simpler materials ? and what are the conditions which favour the 
production of different hydrocarbons? These questions are not 
of theoretical interest only. It is clearly of importance that we 
should answer them in order that we may determine what are to be 
regarded as theoretical conditions and theoretical yields; otherwise 
the practical man will be without guidance. It has long been held 
that benzene is formed by the coalescence of three acetylene 
molecules; and Jacobsen has put forward the hypothesis that 
toluene is formed from two acetylene and one methylacetylene 
molecules; xylenes from one acetylene and two methylacetylene 
molecules ; and mesitylene and pseudocumene from three methyl- 
acetylene molecules. But although the formation of all three 
xylenes may be accounted for, only two of the trimethylbenzenes 
can be thus produced. They are, however, the two which alone 
are present in coal tar; so that the facts appear to support this 
hypothesis. It is also well known that Berthelot has synthesized 
benzene from acetylene. Professor Thorpe informs me that a series 
of experiments which he has made with Mr. Septimus Dyson 
confirm Berthelot’s statement, but that the amount produced is 
extremely small. He adds that a comparatively low temperature 
is needed—much lower, in fact, than he had been led to believe— 
and that their first trials did not give any results, from employing 
too great a heat. 

I have been led to doubt the correctness of the popular explana- 
tion of the formation of benzene by the observation that not only 
the liquid deposited on compressing oil gas, but also the gas itself, 
is without dction upon ammoniacal cuprous solutions, which 
involves the somewhat remarkable conclusion that acetylene and 
true homologues of acetylene are absent from the gas. It is note- 
worthy, however, that in a paper read before the Berlin Chemical 
Society in 1868 (Berichte, I., 88), describing Hirzel’s apparatus* 
for the production of gas from petroleum, Dr. Martius states that 
the gas is rich in acetylene. 

A number of observations have been made within recent years, 
which also tend to throw light on the question raised above, and 
are highly instructive. Thus Atterberg (Berichte, 1878, p. 1222) 
passed Swedish wood tar through iron tubes filled with coke, 
heated either to dull or to bright redness. The product obtained at 
a bright red heat contained all the essential constituents of coal 
tar. It was rich in naphthalene, contained a fair amount of 

* It is not improbable that hydrocarbons of the acetylene series were also 
formed. Their presence might serve to explain Thorpe and Young’s 
observation that the proportion of paraffin to olefine becomes gradually 
larger as the molecular weight increases, 





anthracene, but only small quantities of phenols, and about 7 per 
cent. of benzene and toluene. At a dull red heat 50 to 60 per cent, 
of the tar escaped unchanged. Naphthalene could not be dis. 
covered in the product; and only 0°3 per cent. of anthracene was 
detected by the chromic acid method; 10 per cent. of toluene, 
containing but little benzene, was obtained; and higher phenols 
with but little phenol itself. Letny (Berichte, 1878, p. 1210), 
whose results were published in Russian in 1877, made experi- 
ments on a large scale in a retort 7 feet long and 1 foot across, 
with Baku petroleum residues (ps. gr. 870; boil. pt. + 270°C.) 
which were led over red-hot charcoal. Tar equal to about 40 per 
cent. of the petroleum was obtained of the following composition 
(sp. gr. 1207) :— 


2°3 per cent. water. 


Below 200° C. 13°9 per cent. . : 4°6 a benzene below 90°. 
(5°2 a toluene, &c., 90°-145°. 

From 200° to 270° 26°9 percent. . (naphthalene and 

From 270° to 340° .. 8°6 . | unchanged petroleum, 


The portion boiling above 340° was collected in three fractions— 
9°3 per cent. petroleum. 

(a) 120percent. -~ 27 oe crude phenanthrene, 

= 0°76 per cent. pure do 
” petroleum. 
me crude anthracene, 
= 0'8 per cent. pure do, 
x04 =, petroleum. 
= crude anthracene, 
= 15 pure do. 
Besides tar, a mobile liquid was obtained consisting of benzene, 
toluene, xylene, and naphthalene, almost free from bodies of 
higher boiling point. 

Two experiments are quoted with tubes 4 feet long, the one 
being 2, and the other 1 inch in diameter. Using the former, 
100 grams petroleum gave 23°9 grams tar (sp. gr. 880), and 30:1 
litres of gas, which burnt with a smoky flame; whereas using the 
latter, 46°4 grams of tar (sp. gr. 890), and 59 litres of gas were 
obtained. It was observed that when the tube was not packed 
with charcoal, there was a tendency for it to become stopped by 
deposition of carbon; and that as soon as it became coated with 
carbon the decomposition took place with greater regularity. 
When the tube was packed with platinized carbon, 100 grams of 
petroleum gave 66°6 grams of tar (sp. gr. 890), and 752 litres of 
gas, which burnt with a smokeless flame. In experiments on a 
small scale, using narrow tubes, no solid hydrocarbons were 
obtained, but only benzene, toluene, xylene, and cumene (?), 
mixed with amylene, hexylene, and heptylene in relatively small 
quantities. Letny, therefore, attaches great importance to the 
presence of porous carbon, and states that the quantity of solid 
hydrocarbons produced is greater in proportion as the layer of 
carbon through which the vapours must pass is thicker. 

Liebermann and Burg (Berichte, 1878, p. 723) studied the effect 
of passing lignite tar oil, coal tar, and petroleum through red-hot 
tubes 1 métre long and 3 centimétres wide (brass gas-tube), packed 
with charcoal, coke, or pumice, in pieces the size of hazel nuts. 
Lignite tar oil (sp. gr. 915-920 and 889; boil. pt. + 190° and + 
230° C.) which is akin to shale oil, was converted into a tar similar 
to ordinary coal tar. The amount of gas produced was greatest 
when the tube was empty, and greater when it was packed with 
coke or pumice than with charcoal. A large quantity of gas was 
obtained from commercial petroleum, and a not inconsiderable 
amount of benzene, but scarcely any anthracene. 

Salzmann and Wichelhaus (Berichte, 1878, p. 1431) have also 
made experiments with lignite tar oil (sp. gr. 871, boil. pt. + 250° C.), 
using a narrow iron tube packed with the following materials :— 
(1) fibrous asbestos platinized; (2) wood charcoal in pieces the 
size of peas; (3) bone charcoal in pieces twice as large; (4) pumice 
in pieces of the same size as the bone charcoal; (5) bone charcoal 
in pieces the size of lentils. Their results furnish further proof of 
the influences of ‘‘ contact substances;’’ but they are not stated in 
such a form as to give much information, or to be directly available 
for the present discussion. 

Taking these various observations into account (especially Letny’s 
important experiments on a large scale with a retort charged with 
charcoal), and bearing in mind the results of my examination of 
the products of the ordinary process of oil-gas manufacture, in 
which an “empty” retort is used, there can be no doubt that 
while a high temperature is necessary for the formation both of 
benzene and anthracene, the latter is only produced under special 
conditions; indeed, it would almost appear that its production is 
dependent on the presence of heated carbon. Obviously, however, 
very much remains to be learnt before it will be possible to say 
what are the precise conditions to be observed if it be desired to 
produce the one or the other. 

It is not a little remarkable that an industry of such magnitude 
and importance should so long have been without the chemist’s 
guidance, especially as the progress of chemistry has received such 
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an impetus from the study of coal-tar constituents. The distilla-, 


tion of coal has been left to the engineer; and attention has 
been almost solely directed to the production of gas. Now that 
other products than gas are claiming attention, it is high time that 
the problem should be studied in a systematic and _ scientific 
manner, and that the chemist—not the mere analyst—should find 
a place in the coke and gas works. 

The recent attempts to recover much that has hitherto been lost 
in coking coal are of the greatest importance, and have already led 
to results of high interest. In a recent paper in our Journal, Mr. 
Watson Smith has given an account of his preliminary examina- 
tion of the tars from the Jameson and Simon-Carvés ovens, an 
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has pointed out that the former contains but small quantities of 
the characteristic constituents of coal tar. I can endorse these 
statements, having had an opportunity (thanks to Mr. Jameson) of 
examining his oil. Evidently the Jameson oven gives a product 
which closely resembles shale oil in composition ; and hence is at 
present of comparatively little value. In comparison with the 
Simon-Carvés oven, however, it has the great practical merit of 
cheapness. I have recently had the opportunity of seeing the two 
systems in operation, and am satisfied that the proposed adaptation 
of the ordinary beehive oven has not yet received the attention it 
deserves, and that the arrangements which have been made for 
condensing and collecting the products are insufficient. 
(To be continued.) 





Correspondence, 


[We are not responsible for the opinions expressed by Correspondents. } 


MR. VALON’S THEORY. 

Sm,—I am greatly obliged by the attention you have been good enough 
to bestow upon my letter; and if I have read through your observations 
without discovering in them any sufficient answer to my objections, it 
may be due, in a measure, to a difference of opinion between us as to the 
desirability of exercising the imagination when discussing plain matters 
of fact. I am against such exercise; and since it now appears that the 
furnace of which you gave a description exists only in the future, and 
that the figures by which you sought to compare the two schools are 
purely imaginary, perhaps I may be allowed to take the liberty of dis- 
missing them from further consideration. On some other points, 
however, which you have touched upon, I shall be glad of your per- 
mission to say a few words. 

On the question of the two “schools,” I was quite prepared for your 
reference to what I had myself written upon the subject of regenerative 
firing, and concerning which I shall have something to say before the 
conclusion of this letter. What I said to the members of the Society of 
Chemical Industry regarding Mr. Valon’s furnace, referred only to the 
so-called ‘‘ generator” system described by him at the meeting of The 
Gas Institute in 1882, and to which he made further reference in his 
remarks on Mr. Foulis’s paper at Sheffield last year. Had he remained 
an advocate of that system, I might have had less reason to complain of 
your definition, however much I might have been disposed to question 
its suitability. But the circumstances have now changed. Mr. Valon 
tells us that he is reconstructing his furnaces, and intends to go on 
reconstructing them ‘until the whole are converted into what are neither 
more nor less than regenerative furnaces. I have no quarrel with him on 
that account. On the contrary, I hailed him at the London meeting as 
a convert to recuperation ; although with something yet to learn. My 
letter, therefore, can afford no assistance whatever to your argument, 
because it must be evident that, when I speak of being in opposition to 
Mr. Valon, it cannot be in regard to his general practice, and nothing 
else can justify your contention, 

That which I oppose in Mr. Valon is something very different—viz., 
his repudiation of the means by which he attains his results. He denies 
the possibility of regeneration ; but adds to his furnaces a labyrinth of 
air passages, and calls them “ restorative ’"—a distinction, to my mind, 
without a difference. He declared emphatically at the meeting that, 
according to his experience, the waste heat from a retort-setting is 
insufficient to raise the temperature of the incoming air more than 
100° Fahr. ; while, at the same time, admitting a saving which corre- 
sponds to a temperature many times as high. Driven to extremities by 
the failure of his figures, he became the propounder of a theory which 
had only to be published to be exploded. If there were any reasonable 
ground for the attitude Mr. Valon has thought fit to assume, or even if 
there remained any lingering doubt as to the fallacy of this theory, I 
should not be found in opposition to the proposed inquiry. But he has 
admitted to quite as much economy as could reasonably be expected 
from his method of construction; and the independent and perfectly 
unbiassed testimony of Messrs. Trewby, Winstanley, and Leather—con- 
firmed, as this is, by the unimpeachable scientific evidence of Mr. 
Harold B. Dixon—ought to prevail with the very weakest of those 
re brethren whose interests you are good enough so carefully to 
guard. 

Mr. Newbigging says, however, “ never mind Mr. Valon’s science,”’— 
which is very sound advice—“ so far as the practical value of the regene- 
rative system adopted in gas-works is concerned, Mr. Valon is right ’— 
viz., that it is of little value. Well, Mr. Valon himself shall furnish 
the answer to Mr. Newbigging. In his paper he admits to a saving, by 
means of his ‘‘ restorative’ channels—or, in other words, by regenera- 
tion—of upwards of 2 lbs. of fuel per centum of coals carbonized. 
This may not at first sight appear to be much; and it has been exceeded 
elsewhere. But, small as it seems, it amounts to a very fair lump at the 
end of a year’s working. Reckoning the setting to be at work for 200 days 
in each year, and calculating the value of the coke at 10s. per ton 
(which I hope is a low value for the south of England), it will be found 
to return Mr. Valon more than 50 per cant. upon his investment. Is not 
this a very liberal allowance for any commercial undertaking, bearing in 
mind the insignificance of the wear and tear account? and is not this 
testimony in favour of regeneration all the more conclusive as coming 
from one who, while adopting it, has, to say the least, not committed 
himself by any extravagant praise of its merits ? 

In further justification of your definition of the two “ schools,’ you 
assert that there exists between some of my professional brethren and 
myself a divergence of opinion as to the comparative value of generation 
and regeneration. In evidence of this you point to the practice favoured 
at the Old Kent Road works, and at Ramsgate; between which, and that 
prevailing at Windsor Street, Birmingham, there exists, according to 
you, a wide gulf. My reply is, that I know of no such divergence of 
opinion as can at all justify your contention. It is, of course, possible 
enough that, to the superficial observer, economy may appear to result 
from the employment of a generator, of the Livesey or any other type, 
necessitating a secondary air supply; but this must be more apparent 
than real, because it is quite evident that your combustion cannot be 


FP ; 
more than perfect, nor can there be obtained in useful effect more heat 





than the fuel is capable of developing. If a direct-acting furnace be 
small for its work, with a too limited grate area, more draught is 
required than ought to be necessary. ‘There is, it is true, complete com- 
bustion ; but the current through the furnace is so rapid that a large 
proportion of the heat escapes by means of the chimney—having no 
chance of getting absorbed, if I may use the term. ‘There are two ways 
of remedying this. One is to enlarge the furnace so as to secure com- 
plete combustion of the fuel with a minimum of draught ; and the other 
is to supplement the air supply at the top of the furnace (instead of at 
the bottom), and check the draught. The latter method possesses this 
principal merit, that the secondary air may be made the vehicle for 
restoring to the furnace heat which would otherwise be lost. 

That this escaping heat may, apart from regeneration, be reduced to a 
very much smaller quantity than is common with the ordinary type of 
direct-acting furnaces—the common defect of which is, that they are too 
small—I fully admit; but there can be no greater mistake than to 
suppose that in the so-called ‘‘ elaborate ’’ systems, heat is allowed to 
escape apparently for the mere pleasure of restoring it by means more 
or less costly. On the contrary, the most successful systems are worked 
with an exceedingly small draught; and, of course, the less the better. 
But however low it may be, there must always escape into the chimney 
more than is necessary to sustain its traction; and this it is the object 
of regeneration to secure. Here gasification comes to our aid; the 
secondary air supply being the most convenient vehicle for the recovery 
of the waste heat. Putting this—the paramount advantage—aside, what 
is there left to justify gasification, seeing that in our case, to use a homely 
phrase, ‘‘ the-pot is always over the fire.”’ 

I am not aware that any of my professional brethren have ever 
seriously disputed this opinion ; or at any rate that, in their practice, 
they deny its accuracy. Mr. Valon has adopted regeneration, and has 
thus, by his own voluntary act, bridged over the “ wide gulf ;"’ while 
with regard to the Old Kent Road works, I cannot do better than quote 
the words of Mr. Frank Livesey, the Chief Engineer of those works, 
when speaking upon Mr. Valon’s paper in June last. He said: ‘“‘ At the 
South Metropolitan works they had had considerable experience with 
gaseous firing. Going into the latter very carefully, he really could not 
say that they had saved any fuel at all. He believed that the 
only way of saving fuel was regeneration.” Is this evidence of a 
divergence of opinion between the Engineer of the Old Kent Road works 
and myself? Is it not rather conclusive proof that, on this subject, our 
opinions coincide? But, you say, the Company are so satisfied with the 
simple generator system that they are adopting it at their new works at East 
Greenwich. Be it so; then I willtake Mr. Livesey’s opinion in preference 
to his practice, just as I take Mr. Valon’s practice in preference to his 
opinion. If the two members of your ‘‘school’’ do not quite hit it off, it 
cannot be my fault. 

You proceed to inquire why I should object so strenuously to any 
attempts to bridge this “ wide gulf.” My reply is, that I never have 
objected, either strenuously or otherwise. I certainly do object, and 
shall continue my objection, to an inquiry the result of which is a 
foregone conclusion; and I likewise object to the side issues by which 
the main point of this controversy is threatened with obscurity. But I 
never have objected, and I hope I never shall have occasion to object, 
to that free interchange of information by which alone it is possible 
to secure anything like uniformity in our practice. Nothing, in my 
opinion, can be more unfortunate than that anything should occur to 
shake that mutual confidence without which free interchange of opinion 
amongst the members of The Gas Institute is impossible, and the object 
of their meetings entirely frustrated. I am perfectly ready to doall in my 

ower to bridge over this ‘‘ wide gulf,” if, notwithstanding the published 
opinion of Mr. Frank Livesey (which I have quoted), it should prove to 
have any real existence. As a pledge of my sincerity, 1 am_ prepared 
forthwith to compare notes with Mr. Livesey on the subject, with a view 
to arriving at a common understanding ; and as my only object is, as it 
always has been, to secure the utmost economy by the cheapest means, 
I amselfish enough to desire this friendly interchange, if for no other 
reason than that I may derive some benefit thereby. 

You want to know why, if the generator is the one thing needful, its 
cost should exceed that of a common furnace—a question that it will be 
quite time enough to answer when the generator has been proved to be 
the one thing needful; and, in another place, you imply that sufficient 
attention has not been paid to its improvement. The reproach is surely 
deserved—if deserved at all—by those whom, to please you, I will call 
the ‘‘ generator school.” It must be admitted that very little in this 
direction has been done by them; and it cannot be without significance 
that they are, at this day, converts to regeneration. On the other hand, 
it is within my own knowledge that the advocates of the so-called 
“ elaborate” systems bestow, as a rule, quite as much attention to the 
“generator ” as to the regenerative portion of their structures; and, as 
my own experience widens, I can more and more thoroughly appreciate 
their sagacity. } ' 

Your final question is, why, if my capital and revenue expenditure 
are such as to place me practically beside Mr. Valon, should I contest the 
side of elaboration so warmly. I am not sure that I fully understand 
this question—which is, no doubt, very stupid of me; but I will give to 
it the best answer I can. I am on the side of elaboration, not for its own 
sake, but solely for the effect which it may be proved capable of pro- 
ducing. If my so-called “ elaborate ”’ furnaces cost no more, but rather 
less, than Mr. Valon’s so-called ‘‘ simple” ones, and prove to be more 
effective, then I think I have the best of it, and that my elaboration is 
preferable to his simplicity. This, however, it must be owned is not 
very much to the point in the present controversy. 

I agree with you, Sir, that this discussion ought not to degenerate 
into a mere vindication of personal claims. Nor shall it, so far as 1 am 
concernei. If I have appeared at all to err in this direction, it is simply 
because I conceive I have a right to use the best weapons at my command, 
whether they were fashioned in my own armoury or elsewhere. _ 

Let me, in conclusion, state the matter in dispute in a few brief sen- 
tences. It has been sought to be shown that the triumph of Mr. Valon’s 
theory must be a vindication of ‘ generator,” as distinguished from 
“* regenerative” firing. I say that it can be nothing of the kind. Prove 
Mr. Valon to be right, and you then have to explain away the means by 
which he attains his results. What are these means? He calls them 
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“ restorative’ channels; but put beside them a set of (so-called, if you 
like) regenerative channels—and you will find them almost as like as 
two peas. Disguise it how one may, this fact stands out, that, in order 
to get a certain economical effect, a certain expenditure must be incurred 
in the shape of air and waste-gas passages. It cannot matter a straw to 
the result whether the air carries up the heat, or is carried up by it; or 
by what road, or what conveyance the heat arrives at its destination. 
That it does so arrive is certain—whether in sufficient quantities to 
justify the outlay is quite another question—and by means which are 
indistinguishable from what other people, less fastidious than Mr. Valon, 
call regeneration. Turn whichever way you will, as regards Mr. Valon 
and his works, and you will not find yourself one whit the nearer to that 
furnace which is to give us something for nothing. 

Thanking you beforehand for your courtesy in permitting the publi- 
cation of this somewhat long letter. © Sane 

Birmingham, Oct. 25, 1884. i ‘iti 


[We heartily welcome Mr. Hunt’s contribution to this discussion ; and, 
with all deference to his judgment as to the proper way of carrying on a 
controversy, we may be permitted to express a decided preference for his 
second letter in comparison with his first. With all Mr. Hunt’s manful 
adherence to his position in regard to the inquiry suggested by us, it 
appears he is willing to compare notes with Mr. Livesey ; and it seems 
to us that the advance from this to the view favoured by the majority 
of our correspondents is not considerable. There is no reason why Mr. 
Livesey should accept Mr. Hunt’s challenge, and thus bring upon him- 
self something which would, in the alternative of a full investigation, be 
undertaken by an independent person. In view of the length to which 
this controversy has attained—and even of the volume of the letter in 
which Mr. Hunt contends that there is nothing to discuss—any pre- 
occupied engineer may reasonably shrink from entering into the fray on 
his own account, It is noteworthy that the only correspondents who 
have objected to the inquiry proposed by the Journan (Mr. Hunt and 
Mr. G. E. Stevenson) are in favour of some sort of limited comparison 
or collection of statistics. Why not go further, and have the work done 
properly ?—Ep. J. G. L.} 


Sm,—I am again tempted by Mr. Harold Dixon’s article to touch 
upon the subject of heating air in secondary channels, although, when 
sending my last letter, I intended, and do now intend, to say no more 
at present. I have read the article with great care and interest; and 
will make one or two comments, with no desire to raise a controversy 
on the experiments themselves, where air is driven or drawn through 
under pressure, as I believe a better way would be if Mr. Dixon could 
find time to pay a visit here, see the experiments by which I am led, 
and together examine both his and mine, with the object of testing the 
correctness of our conclusions. This would, I feel sure, be better than 
argument, and lead to a much more satisfactory end. 

Mr. Dixon says that the air is immediately heated and as immediately 
cooled, or not heated at all (except in motion). I entirely agree with 
this. Experiments under the conditions of chimney draught, conducted 
here since the appearance of the article, confirm me in the latter belief. 
But should the former be proved, it would show me to be experimentally 
wrong, but would confirm beyond dispute the correctness of my practice 
in the adoption of the most simple arrangement for the supposed 
purpose of heating the air. Our experiments here are not under the 
conditions to which Mr. Dixon refers, of a long cooling tube and metal 
cock. The glass tube is well insulated, and has its end within 3 inches 
of the heated pipe (the glass in most instances fusing before the end of 
the experiments) ; and every care is taken to avoid error. 

7 If a cordial invitation, and a hearty welcome to Mr. Dixon will ensure 
is accepting it, I hope to see him at Ramsgate. 

Ramsgate, Oct. 24, 1884. . W. A. Vaton. 

Sm,—In his letter in the last number of the Journan, Mr. Valon, 
when referring to my letter which appeared in your issue of the 14th 
inst., says: 

“The draught used in glass or iron regenerator furnaces scarcely bears 
comparison with that used in one employed in the heating of gas-retorts. 
In the course of his letter Mr. Head refers to the heating of the com- 
bustible gases. This undoubtedly is one of the great features in regenera- 
tion proper. Dr. Siemens in 1880 (see JournaL, Vol. XXXV., p. 994) refers 
pointedly to the fact that he relied upon this method to a great extent for 
regaining and returning to the setting what would otherwise have been 
discharged from the chimney as waste heat. He also alluded to the 
low draught required to effect the necessary chemical action in the 
regenerator.” 


By this statement I understand Mr. Valon to mean that the Siemens 
furnaces, as constructed for glass and iron works, are worked with less 
chimney draught than the Siemens furnace as constructed for heating 
gas-retorts. This is not the case. The Siemens furnaces, whether con- 
structed for glass, iron, or for gas retorts, are worked under exactly 
similar conditions. The late Sir William Siemens’s remarks, to which 
Mr. Valon refers, relate to the pressure existing in the heating chamber 
of a Siemens furnace, which, whether constructed for glass, iron, or gas- 
retorts (and in the last-named case whether regenerators for gas as well 
as for air are or are not provided) is so arranged that a slight outward 
pressure is secured in the heating chamber, while there is an in-draught 
at the air inlets to the regenerators. 

As the question of cost in applying regenerators to gas-retort furnaces 
is brought forward in the discussion which has arisen in consequence of 
the theory put forward by Mr. Valon, I will ask your readers to refer to 
the report, dated May 15, 1883, by a Sub-Committee of the North British 
Association of Gas Managers (alluded to in the Journan of July 24, 
1883), in which the outlay chargeable to the new (Siemens’s) system 
is set down at about £5 per mouthpiece on a new bench of retorts. 


12, Queen Anne’s Gate, S.W, Oct. 23, 1884. J. Heap. 


_Srm,—Your correspondent Mr. Enoch Evans has been kind enough to 
give me a lesson in physiology. I am much obliged to him. If the 
steaks and eggs had been cooked in the air of the oven, the case would be 








at anend. But they were cooked on the embers which remained after 
the oven was heated; and a thermometer placed beside them is said to 
have registered 500° Fahr. I believe the question before us to be: Is 
atmospheric air, at ordinary pressure, capable of taking up any con- 
siderable quantity of heat? I say that Mr. Valon’s experiments go to 
prove that it does not ; and I think them very valuable, as showing that 
it has been assumed without sufficient proof that the air is so heated. 
Until I saw them I should certainly have believed the air in a Turkish 
bath had nearly the temperature indicated by the thermometer; but I 
believe now that the air is much cooler, and allows respiration to take 
place easily for a considerable duration of time, as in the case of the 
attendants, who remain for hours in a temperature so high that if the 
air were as hot they could not respire. I admit that this has not been 
thought of before. I have had constructed a thermometer, the bulb of 
which is protected from radiant heat by an asbestos covering so made 
that the air can circulate around the bulb. This I am going to take 
into the hot chamber of a Turkish bath, and compare it with an unpro- 
tected thermometer in the same room. I will let you know the result. 
In conclusion, allow me to say that I am in no way responsible for 
Mr. Valon’s statements. t 
Ramsgate, Oct. 23, 1884. Rost. Hicxs. 


Srr,—I think most of the members of The Gas Institute who heard 
Mr. Valon’s paper read at our June meeting, and the discussion it then 
received, will have followed with no small interest the very protracted 
correspondence to which it has led. I think I am right in saying that 
Mr. Valon has the sympathy of most of your readers, in the heavy strain 
that has been put upon him in dealing with his opponents; some of 
whom have shown, in no small degree, the bitterness of their feelings 
towards the author of the paper in the manner in which the subject has 
been treated. It is quite true that Mr. Valon may be wrong (who has 
not erred in life?) ; but we are not to believe he is wrong simply because 
one or two men (who will not say, in so many words, ‘‘ When I die 
wisdom will die also,” but whose actions—and “actions speak louder 
than words ’’—say it for them) declare him to be so. It may be all very 
well for Mr. Hunt, with his great ‘‘ experience,” to ignore the experience 
of others, who may, perhaps, have given the subject as much considera- 
tion as himself, and who, to say the least, have all along acted in this 
matter in the spirit of that ‘charity’ which ‘ suffereth long and is 
kind, that envieth not, and that vaunteth not itself,’’ and which, I think, 
Mr. Hunt will do well to follow. What right has he to arrogate to him- 
self the power to oppose (but surely he does not seriously mean it) the 
spending of the funds of the Institute in such an inquiry as that suggested, 
in which, I may say, every member is so deeply interested except him- 
self? If Mr. Hunt is really so clear in his judgment in this matter, and 
knows by his “ experience’ that Mr. Valon’s theory is all error, then let 
us by all means have it proved beyond doubt that it is so; but let us 
have it done in a clear and disinterested manner by competent men, and 
not simply pooh-pooh the question because it runs contrary to our pre- 
conceived opinions. 

I am sure every one who has followed the matter right through must 
be struck with the honest desire Mr. Valon has shown from the first to 
have “the truth, the whole truth, and nothing but the truth ’”’ brought 
out. The very magnanimous offer which he has made (but which 
the Institute will surely never allow him to carry into effect) of contri- 
buting towards the expense of having the whole thing tested by an inde- 
pendent Committee, is, to my mind, a further proof of the good ground 
he has for his belief. And I hope soon to see those who boast of their 
** experience,” &c., act in the same charitable frame of mind, and do all 
they can to assist in the proposed investigation, instead of opposing an 
honest inquiry to have something settled at once and for ever (which I 
am pleased to say is not so ‘‘ humiliating ’’ to the mind of every one as 
it seems to be to Mr. Hunt), I hope that, cost what it may, the matter 
will be taken up, and that it will be shown to the world who is right and 
who is wrong. I feel sure Mr. Valon does not wish to set himself up as 
any false beacon to allure some poor doubting wayfarer to his idea; yet, 
if he be right, all honour to whom honour is due, J. Waris 

Seaham, Oct. 24, 1884. . j 






Srr,—I awaited with some degree of interest and impatience the pub- 
lication of Mr. Harold B. Dixon’s article on the heating of air, in the 
hope that it would elucidate the matter under controversy. But Icould 
not, after reading his contribution in last Tuesday’s Journat, help feel- 
ing to some extent disappointed, inasmuch as I expected it would have 
proved decisively whether Mr. Valon’s contention is right or wrong. To 
my mind, the conditions under which the experiments of Mr. Dixon were 
tried are exactly those to which Mr. Valon takes exception. That is to 
say, the air is forced through the heated pipe ; whereas Mr. Valon main- 
tains that, to obtain reliable results, it must be simply allowed to flow in 
at one end and out at the other, without any pressure, in the same way 
as it does in a regenerator furnace. How is one to know that the 
temperature attained by the air registered by Mr. Dixon’s thermometer 
is not due to pressure ? 

Not having the pleasure of knowing either Mr. Dixon or Mr. Valon, I 
am not in a position to judge whether one is more competent to speak on 
the subject than the other; but of this I am sure, that they deserve 
our thanks for the trouble they have taken to solve an important problem, 
which the advocates of elaborate construction seem to disdain to notice. 
But whether Mr. Valon or Mr. Dixon is right is of very little moment. 
In the one case the regenerative flues would be next to useless; and in 
the other it would simply reveal the fact that a multiplicity of tortuous 
channels is totally unnecessary. In either instance it would mean that 
the maximum benefits derivable from this system of firing may be 
obtained by a very simple, and therefore en 5 4 


Malden, Oct. 25, 1884. W. H. Dauiione. 

Sir,—As bearing upon the controversy now proceeding in your 
columns, I enclose copy of a letter addressed to the Editor of the Man- 
chester Examiner and Times of the 21st inst. It will be seen thereby that 
some of your correspondents are not so singular in their notions as it 1s 
in certain quarters assumed. Heat. 

(ENCLOSURE. } 

Sir,—The leader in your issue of the 14th inst. has led me to think that 

a few remarks on the subject of heat would not be out of place. In the 
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first place allow me to state a few facts not generally known. Dry air does 
not absorb heat from the rays of heat passing through it; that is, it is 
diathermous, or perfectly transparent to heat rays. It does not become 
sensibly heated at atmospheric pressure by contact with a heated sub- 
stance; the heat absorbed becomes latent or converted into work in the 
expansion of the air. Water, on the other hand, whether in a state of 
liquid or vapour, absorbs heat from the rays passing through it, and also 
from contact with heated bodies; and can by either means be raised 
sensibly in temperature up to 212° Fahr. at atmospheric pressure. These 
facts account for various phenomena in the climate of these islands as 
well as in other countries. The difference of temperature in India, for 
instance, between day and night is accounted for by the dry state of the 
atmosphere, where radiation from the heated earth goes on uninter 
ruptedly, and the air, being dry, is not heated by it. Here, when we have 
a south wind, or any wind heavily charged with vapoury water, the heat 
radiated from the earth is absorbed by that vapour, and the temperature 
raised thereby. This being intimately mixed with the air, has the effect 
of causing it to feel warm. Another reason that such air feels warmer to 
animals is that, being already charged with moisture, it cannot so readily 
take up the moisture from the skin. But when air is dry it offers less 
resistance to the radiation of heat, and rapidly absorbs the moisture from 
the skin; producing a cooling and exhilarating effect compared to that of 
a damp atmosphere. I think herein lies the difference between our climate 
and that of some other countries. W.P. 


Pressure on our space to-day compels the holding over of several 
letters on this and other subjects—among others, from Mr. Charles Gott 
and Mr. Enoch Evans. 





THE SUGGESTED INQUIRY INTO THE WORKING OF GAS 
GENERATOR FURNACES. 

Srr,—As the result of this inquiry would undoubtedly be of value, I 
shall be pleased to becomea subscriber to any fund which it may be con- 
sidered necessary to raise to defray the cost of experiment. The matter 
covers a wider ground than the experimental testing of ‘‘ Mr. Valon’s 
Theory ” only. 


Warrington, Oct. 23, 1884. Tuos. FLETCHER. 





THE ASSESSMENT OF GAS-WORKS. 

Srr,—The letter on this subject from Mr. C. F. Jones, in your issue 
of the 14th inst., calls for little reply from me; nor have I the time and 
disposition to enter into a controversial correspondence. 

Your readers will see how entirely Mr. C. F. Jones is at fault in his 
comparison between my taking the rates paid at per 1000 cubic feet of 
gas, and his illustration of averaging the rating of a mansion, medium- 
sized house, and cottage. It is well understood that there is no better 
criterion of the scale of a gas-works than its total output of gas. There- 
fore, the 1000 feet is the best possible standard. This is shown by Mr. 
Field (and, indeed, all other authorities) comparing gas undertakings on 
this basis. There is no such fallacy, therefore, as he suggests. 

As to Mr. C. F. Jones reminding me of the judicial decisions that 
have been repeatedly given, it is well known that they are few. Most of 
them were given long ago, and do not by any means lay down or confirm 
all the principles of the schemes upon which the rating their decisions 
confirmed was based. And it is admitted on both sides that a decision 
of the higher Courts of the present day is very desirable, as giving a more 
modern precedent than the few cases to which alone we have to refer, 
which are (shortly)— 

“The West Middlesex Water Company v. The Overseers of Hampton.” 

“The East London Water Company v. Mile End Old Town.” 

“ The Sheffield United Gas Company v. The Overseers of Sheffield.” 

“ The Queen v. The Cambridge Gaslight Company.” 

“ The Phoenix Gas Company v. The Parish of Lee.” 
Not one of these goes to the points with regard to which I complained ; 
the estimates being sometimes unreasonably exaggerated against the 
Companies. 

I cited, in my letter (ante, p. 250), the case of the Epsom Gas Com- 
pany as illustrating that, as all other Companies are assessed so as to 
bring their rate payments within 13d. per 1000 cubic feet of gas sold, the 
enormous figure of 5d. in that case proves a miscarriage, arising either 
from an innocent blunder or a vicious exaggeration.| 

Upon the general question, the following are points of difficulty to 
any impartial assessor:—Why, because the hereditaments are to be 
assessed, should the trade income be taken in a gas-works, while it is 
not taken in the ordinary case of trade premises? It is true that an 
Act of Parliament invests works and plant with an extra value over 
ordinary buildings and machinery, just as a licence adds to the value of 
the fabric of the public-house. But inasmuch as by the statute 
“ profits arising from stocks-in-trade’’ are expressly excluded, it appears 
improper, as well as unnecessary, to go into the profits of the gas manu- 
facturer any more than into the trade receipts of the publican. Carry 
this view so far as a bank, making a profit of several hundred thousand 
pounds a year, in a building worth, at the most, £1000 per annum; or 
a large brewery, wherein, by the way, as decisions go, even plant which 
could not be removed without destroying the building is exempted, as 
being “‘tenant’s chattels.” How would these stand if their annual 
profits of trade were taken into account in the assessment ? 

But, further, supposing that it is necessary (which I do not admit) 
that the tenant should be assumed to pay a rent, having some proportion 
to the trade done in the premises, why, in gas and water assessments, is 
not the supposititious tenant allowed to take interest upon the capital, 
which, of course, he would have to sink in purchasing the goodwill of 
the trade which he takes over from the outgoing tenant or the landlord, 
at the time that he enters upon the hereditaments which are alone the 
subjects of assessment? This goodwill is, by a well-known custom of 
traders, generally estimated at 3 years’ purchase of the net earnings. 
Why should his skill and enterprise be limited, in its reward, to such a 
poor return in proportion to the whole amount of business done as the 
adopted rate of interest—to wit, 17} per cent. upon the small amount of 
capital usually allotted to him? I venture to say that no man could 
carry on the business with so small ajcapital as is usually allotted to him ; 
nor would a capitalist of sufficient standing undertake the business for 
80 poor a reward. 

Again, on the question of sinking fund. These are too frequently con- 
founded with the actual repairs made from year to year ; whereas nothing 
is clearer than that they are intended to renew the premises as a whole, 





apart altogether from the current repairs. Further, on this point, why 
should the sinking funds be calculated upon a 5 per cent. table, when it 
is perfectly well known that there is no security at a higher rate than 
3 per cent. in which the proprietors of such an undertaking could safely 
invest the small annual instalments as they accrue ? 

It is in no selfish spirit that gas companies must look at this question. 
It is one that touches their consumers more than themselves, because 
the rates paid form as much an element of the cost of the gas as the 
payments for coals do. And the gas company is only affected so far as 
any exaggerated burden tends to cripple and hamper their trade by 
making the selling price higher than it need be. The consumer in a 
district where the rates come to 5d. per 1000 cubic feet on his gas, pays 
34d. above the proper assessment of his portion of the works supplying 
him; and to the extent of the 33d. he is simply relieving his non-gas- 
consuming neighbour of his fair share of rating. Moreover, the trade 
earnings are practically paying an additional income-tax. 

One point, it appears to me, is always being lost sight of—viz., that 
the hereditaments are the subject of assessment, not the business done 


in them. H. E. Jox 
Commercial Gas-Works, Stepney, Oct. 23, 1884. + oo 





REFLECTORS FOR SUN-BURNERS. 

Srr,—If your correspondent Mr. Joseph Heydon, whose letter appeared 

in last Tuesday’s Journat, will be good enough to procure from the 

Patent Office a copy of my specification, he may satisfy himself that, so 

far as I am concerned, he is perfectly at liberty to continue to use single 
hexagonal reflectors. ©. Bese 

Birmingham, Oct. 23, 1884. ‘ ‘ 








Register of Patents, 


Gas Heatinc-Stoves.—Wood, F., of Wexford. No, 4444; March 6, 1884, 

In this stove the air from outside the building, or from the room to be 
warmed, is sent through circulating flues surrounded by the products of 
combustion, and is then passed into the room to be warmed, the products 
of combustion escaping by a chimney. 

The illustrations are taken from an actual stove made in accordance 
with the invention. They are elevations taken on two sides, at right angles 
to each other, showing the stove complete, except that the nearest covering- 
plate has been removed in each case to show the interior. 
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A is the exterior framework of the stove, built up of angle-iron and 
sheets. B are three zones filled with water; and B! is a somewhat similar 
zone partially filled with water. The number of these zones varies with 
the design. C is a water-tank, so arranged that the head of water shall 
not be such as to fill B! to overflowing. D are water-pipes connecting the 
tank C and various zones B with each other. They are placed alternately 
on opposite sides of B, in order that the water may take a circulating 
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course. Sometimes the zones are divided by a series of vertical diaphragms 
extending nearly across from opposite sides alternately, so as to cause the 
water to have a longer travel. F is the entrance for cold water, and E 
the exit for hot water, where the apparatus is used as a water-heating 
apparatus for household or greenhouse purposes. G are zones or compart- 
ments immediately above the hot-water zones for air heating; and H H! 
connections for bringing the air from one zone to the next above. I is the 
entrance, and J and K the exits ; the entrance I being preferably brought 
from the outside of the building. The exit J is to deliver hot dry air, and 
the exit K to deliver hot damp air; for if the air escapes at J, it (not having 
come in contact with the hot water) is practically dry, but if it be allowed 
to rise through H! into G!, it comes in contact with the hot water in Bt 
(there being no division between the air and water there), and escapes damp 
through K. By regulating the degree of opening of the respective orifices 
J and K, all degrees from almost dry to almost saturated air can be 
obtained. L is a delivery cock to discharge the hot water. M is the 
chimney, and N the safety orifice for steam to escape out of B! into the 
chimney should the apparatus become too hot. 

It will be noticed that the air-pipes though all on the same side of the 
stove, are alternately in the left and right. Sometimes a diaphragm is put 
in the centre between these in the air zone from one side almost across to 
the other, so as to cause increased travel and thorough circulation. O is a 
space left for a Bunsen gas apparatus, or any arrangement of burner that is 
thought most desirable. 

In simpler apparatus used only for air heating, the diaphragm between 
the various zones B and G is omitted; and in order to supply moisture a 
little water is poured as required into the top zone only. In this arrange- 
ment the various zones are not connected for water circulation; the air 
admission-pipe entering at a convenient distance above the floor for this 
purpose. If one zone with water be found not sufficient, two zones are 
used, each with a funnel and cock, so as to be able to supply either or both 
with water as required. The funnel must be so arranged as to overflow 
when the water approaches the height of the air-pipe entrance, so that it is 
impossible to fill the zone so full as to cause it to overflow into the one 
below. P are partitions extending alternately on one side or the other 
from a zone to the outer plates; and the products of combustion from the 
furnace have thus a zigzag course from side to side, underneath every water 
zone, before escaping at the chimney. 

The mode of action is as follows:—The products of combustion passing 
upward from the furnace through the several zones, give up their heat to 
the air circulating in the intermediate zones ; and this air, being constantly 
renewed, fills the room with dry, warm, fresh air (or, where preferable, 
with warm and moist air), while the products of combustion escape at the 
chimney. Where the case admits of it—as when the hot-air stove is in a 
lower position than the floor of the room to be warmed, or an artificial 
draught can be obtained—the air to be heated and the products of com- 
bustion are made to pass through the stove in opposite directions, and the 
descending current (whichever it be) is brought up a pipe or flue to above 
the top of the stove before liberating it. In this way the hottest products 
of combustion serve to heat the already partially heated air, and then pass 
on to heat the cooler. This can very easily be managed when the stove is 
very long or broad, compared with its height, and the currents of air pass 
through it nearly horizontally. 


Guarps ror Gas SERvicE-Prres To StrEET Lamps.—Gamble, G. C., of 
Bradford. No. 1429; Jan. 14, 1884. 

This invention consists in providing the top part of the service-pipe of 
street lamps with a guard or cap extending to the outer diameter of the 
top of the post, for the purpose of turning off water and other moisture 
accumulating thereon, to prevent them running down the pipe, and thereby 
corroding it, and at the same time to hold the pipe firmly in its place. 


Fig 2. 





























Fig. 1 is a vertical section, and fig. 2 an elevation of the upper portion 
of a lamp-post with these improvements applied. A is the lamp-post, the 
service-pipe to which has a thread cut on it to allow of its being firmly 
screwed into the check-nut, and also into the cock, into the top socket of 
which is screwed the burner. The guard shown at F rests upon the upper 
surface of the ring of the arm H, or upon a flange cast for the purpose on 
the post, or it may be made to overlap the top end of the post, with the 
object of turning off rain or other moisture, and keeping the interior of the 
post weatherproof. At the side of the pipe, guard-holes J are formed for 
ventilation, and to allow of the escape of moisture or of gas that may have 
accumulated inside the post. 


OBTAINING AMMONIA FROM GASES EVOLVED FROM Buiast FURNACES OR 
FROM THOSE PRODUCED FROM THE DesTRUCTIVE DisTILLATION OF CoaL, 
SHALE, OR OTHER CARBONACEOUS SuBSTANCE.—Main, R., of Ardeer, and 
Galbraith, W., of Glengarnock, N.B. No. 10,448; July 22, 1884. 

This invention relates to obtaining ammonia from the products of com- 
bustion evolved from smelting or blast furnaces, or from the gases produced 
by retorts or other apparatus used in the distillation of coal, shale, or other 
carbonaceous substances ; and it consists in the use of an aqueous solution 
of hydrochloric acid for fixing or saturating the ammonia. 

When carrying the invention into effect, the gases are directed into a 
large tank or tower made of material impervious to the action of acid, and 
in which is an aqueous solution of hydrochloric acid, injected therein 
either in the form of spray or otherwise. This solution, in falling to the 
bottom of the tank or tower, carries with it the ammonia present in the 
gases ; and in this state the solution is pumped to the top of the same tank 
or tower or to the top of a second tank or tower, through which also the gas 
is passing, and down which the acid solution again falls. This process of 
pumping the solution up, and again allowing it to fall, may be repeated until 
the solution is sufficiently saturated with ammonia, In making sulphate of 








ammonia, the resulting solution of chloride of ammonium is treated with 
lime, magnesia, or other alkali, and the ammonia which is driven off is 
saturated with sulphuric acid by any of the usual well-known means, 
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BRISTOL MICHAELMAS SESSIONS.—Tuurspay, Oct. 23. 
(Before Mr. C, G. Pripeaux, Q.C., Recorder.) 
THE BRISTOL SANITARY AUTHORITY AND THE BRISTOL GAS COMPANY. 

At the Bristol Midsummer Sessions, as reported in the Journat at the 
time (see ante, p. 116), an application was made to the Recorder for the 
appointment of an Auditor to examine the accounts of the Bristol United 
Gas Company ; the petitioners being the Bristol Sanitary Authority, Mr. T. 
D. Sibly (Solicitor, of Bristol), two ratepaying consumers of gas under the 
provisious of the 35th section of the Gas-Works Clauses Act, 1847. Mr. 
Carter,an Accountant of Birmingham, was appointed to make the inquiry ; 
and on Thursday it was expected that he would have presented his report. 
Application was, however, made to the Recorder for an extension of time 
before the inquiry was gone into. 

Mr. Putusrick, Q.C.,and Mr. MacpHerson appeared for the Sanitary 
Authority; Mr. PooLe represented the Gas Company. 

Mr. Puitprick said he appeared with his learned friend Mr. Macpherson 
on the part of the Mayor, Aldermen, and Burgesses of Bristol, and he had 
to ask the Recorder to enlarge the time which was prescribed by the order 
made by the Court on the 4th of July last for receiving the report of 
Mr. Carter, Accountant, of Birmingham, whom the Court appointed (under 
the provisions of the Gas-Works Clauses Act, 1847) to examine and ascer- 
tain the actual state and condition of the concerns of the Bristol United 
Gaslight Company. It was ordered that the report should be made to the 
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next general Quarter Sessions. But he had now to ask the Court to extend 
the time of making this report until the next Quarter Sessions; and he 
wished almost that his duty had entirely ended there. 

His Honour: So far as that goes, I may say the Court is with you. 

Mr. Poo.e: And so far as I am concerned, I assent to that. 

Mr. Puiierick said they all seemed to be agreed ; and, as was generally 
the case under such circumstances, the unanimity was wonderful. Cir- 
cumstances had arisen that rendered it necessary for him to trouble the 
Court with another matter ; and it was simply this: Mr. Carter had sent 
in a document which was in the nature of an interim report ; and this, he 
believed, was then before the Court. 

His Honour said it was with the Court, and he had just glanced at it. 

Mr. Putr_erick read from the report, which stated as follows :—‘“I, E. J. H. 
Carter, Chartered Accountant, Birmingham, do hereby report to the Court 
of General Quarter Sessions of the Peace in and for the city of Bristol, 
that I have proceeded with the examination of the matters referred to me 
under the order of the Court, and I have not been able to complete the 
same ; and I respectfully request that the time for making the whole report 
may be enlarged.” This he (Mr. Philbrick) imagined was assented to. 
The learned Counsel then went on to read Mr. Carter's report,as follows :— 
“T also report that I need [and this was the au point] the aid and 
advice of a gas engineer as an assistant, to enable me properly and fully 
to examine and inquire into the actual state and condition of the concerns 
of the Bristol United Gas Company; and that the Bristol United Gas 
Company object to the employment by me of a gas engineer, and decline 
to permit his access to their works.” This was the report which Mr. 
Carter made to the Court. Well, now, the original appointment that this 
Court made was, he ventured to think, one entirely warranted by the terms 
of the Act. 

His Honour: The appointment was made in the language of the Act. 

Mr. Puiterick: Yes; you followed precisely the language of the Act. 
And I take it—and I think the Court will agree with me—that the Court, 
having made the appointment of a certain gentleman, has no power to 
appoint any other person until the first appointment is either executed or 
discharged. 

His Honour: So far we are agreed. That is quite my impression. 

Mr. Puiterick: I think, however, that when any person is appointed by 
a Court he has certainly power himself to do that which is necessary to 
carry out the mandate of the Court to him. Otherwise it is quite clear 
that the order of the Court would be a matter which could be regarded as 
a piece of waste paper. This I feel was never intended by the Legislature ; 
and although I do not for one moment suggest that the Court ought to 
make an order that its own order should be obeyed (because this would be 
doing what probably the order itself would carry, if it were put to an 
enforcement), yet I venture to think that in a matter between two public 
bodies there might be some arrangement. I have nothing to say against 
the Gas Company, except that their accounts are marshalled in such a way 
as not to show ,the true yearly revenue which they {derive from their 
undertaking. 

Mr. Poote: The report is to find that out. 

His Honour: Mr. Carter’s report does not say that the accounts are so 
marshalled as not to show the true annual revenue derived from the 
undertaking. 

Mr. Purierick: That is my own suggestion. I wish to point out that 
an application was made to this Court for an inquiry. The Court then 
appointed Mr. Carter; and I take it that his position is almost that of a 
referee appointed by the Court. 

His Honour: He is an official accountant to discharge, for my guidance 
and assistance in the case, the functions of accountant in this inquiry. 

Mr. Putierick: More than that. He is appointed to ascertain certain 
facts; and when his report is complete the two parties to the proceedings 
will again come before you. Until his report comes, and is received by 
the Court, neither of the parties can have a word to say in the matter, as 
far as the merits involved are concerned. Mr. Carter was put somewhat 
in the position of a special referee—one of those under the Judicature 
Act. He would make his report, and upon it the Court would consider 
what he found were the facts, and deal with it as the circumstances 
required. By the Act of Parliament it is quite clear—— 

His Honour: I do not quite understand what your application is. 

Mr. Puiierick said that his application was for an extension of time, 
and for an order (or rather an expression of opinion) that Mr. Carter should 
be entitled to take such assistance as he desired, to make the report satis- 
factory to the Court. He was about to suggest that it was quite clear that 
it was not merely that which was to be done by him ; because, were this the 
view, he would be in the position of being unable to take his own clerk 
with him, either to check the figures, or to assist him in any other way. 

His Honour assumed that he was fairly entitled to take his own man to 
the premises. 

Mr. Puiterick ; And what he has done is this. He said: “1 want the 
assistance of a gas engineer.” Then the Company replied: “No; you 
shall not bring one on our premises.” Now, that he has a right to go on 
to the premises is clear, because the words of the order are not merely “ to 
inspect the accounts,” but ‘‘ to examine and ascertain.” Now a man cannot 
examine, still less can he ascertain, without inspection. 

_ His Honour: I do not understand that the Company have refused an 
inspection. 

Mr. Putierick: Nor do I understand that they have, as far as Mr. Carter 
himself is concerned. 

Mr. Poot: He has spent a happy three months there. 

Mr. Pumerick said Mr. Carter might want to spend six months there, 
for aught he (Mr. Philbrick) knew, as the inquiry was not finished. The 
function of the Court was not limited to the appointment of an accountant, 
but “some other competent person.” His Honour would see, by the 35th 
section of the Act (the one which gave the power to appoint), that it said, 
not merely to report as to the state of the accounts, but to report as to “ the 
actual state and conditions of the concerns of the undertakers.” Take this 
illustration : Supposing a person who was appointed to examine the accounts 
found in them certain sums charged for a new retort-house, or something of 
the kind, and also that the entire outlay was carried into the books. In one 
sense, of course, this item was there; but was it a capital or a revenue 
expenditure? He meant, was this an extension of works which permanently 
benefited them, or was it a thing which, as an accountant, he said should 
be charged to the year’s revenue? Because, as his Honour would notice, 
under the provisions of the Act, the shareholders were allowed to 
take a full dividend; and all that overflowed this ought to go in the 
reduction of the price of gas to the consumers. To this extent the 
present shareholders in the concern (which was undoubtedly a solvent 
and very profitable concern), were really in a position of preference 
shareholders, and the consumers were in the position of ordinary share- 
holders; and the question really was whether by bringing charges against 
revenue which should be, or a portion of them, fairly charged against 
capital, the revenue was not being improperly diminished—he did not 
say mala | poate that ultimate benefit had gone into the freehold concern, 
instead of to the advantage of the present class of gas consumers. If it 
Was (as there was very good reason to think), and they saw in the accounts 





which had been filed something like £47,000 as the amount of the dividend 
which the Company had charged, and had a right to charge under the 
Act of Parliament, then if the revenue had, in addition, been improperly 
charged or credited with anything like £20,000, this would make a differ- 
ence of between 5d. and 6d. per 1000 cubic feet. So that the question 
became one of great magnitute and importance. The gentleman who had 
been appointed said he could ascertain figures, but he could not tell how to 
allocate them without the assistance of a gas engineer; and he could not 
understand why the Gas Company—a respectable Company, properly 
managed, and no doubt desirous to do what was right—should say to him : 
“You, an Accountant, a gentleman skilled in figures, are perfectly welcome 
to look at our premises, and see all there is; but you shall not bring that 
assistance you say you want for the purpose of making your report to the 
Court an effective one.” His report would not bind the Court in any 
way; it would be merely a record of facts. The real question then was 
whether or not Mr. Carter should have the assistance which he required 
to enable him to prepare his report. 

His Honour: I understand you admit I have no power to order that he 
shall have this assistance. You have made that clear. 

Mr. Purierick ventured to think that if, in the discharge of the duty 
which the Court had imposed upon this gentleman, he required assistance, 
he could not see why his learned friend’s clients should persist in refusing 
to allow the gas-works to be seen by the engineer whom he might select. 
His (Mr. Philbrick’s) clients did not know whom he would choose to take. 
He should have thought the Company would yield to an expression of 
opinion from the Court, as it would be more satisfactory to Mr. Carter 
and to all parties if he were allowed to conduct a complete investigation. 
His own function related to a matter to be ascertained of a totally different 
character. 

His Honour again said he thought all he had power to do was to make 
an order for an inquiry into the accounts of the concern. 

Mr. Puiterick: An inquiry, not merely as to the accounts as they are 
shown, but as to the whole of them. 

His Honour said it might be that; but still the power of the accountant 
must be limited to the discharge of this function. The Act never con- 
templated his appointing an accountant to discharge the functions of a 
gas engineer. 

Mr. Puerick said the'accounts were very intricate; and no doubt this 
would, in almost every case, involve the calling in of an accountant who 
was skilled in gas engineering accounts. But it involved, as appeared from 
the report he had read, a certain amount of gas engineering knowledge to 
properly allocate the accounts, and to say that when the report was made 
witnesses were to be examined, if desired by either party, before the 
Court; and until the Accountant did what he desired and asked for, he 
would not be able to make the report a perfect one. The moment the 
report came before the Court, witnesses were to be examined, and it was 
clear the Court could order, at the expense of either party, that a gas 
engineer should be called as a witness ; and that he would have a right to 
inspect and see for himself was clear under the Gas-Works Clauses Act and 
the Judicature Act. The Bristol Gas Company was no doubt respectable 
enough, as gas companies went, and could have nothing to conceal which 
should prevent the access of a gas engineer, if the evidence of such a 
gentleman were wanted to inform the Court, and assist it in coming to a 
satisfactory conclusion. The Accountant was unable, without assistance, 
to tell what portion of the accounts ought to be treated as capital, and 
what as revenue. 

His Honour understood the learned Counsel to say that, though the 
gentleman appointed might have sufficient information to lay the actual 
state of the accounts de facto before the Court, he would not be able to tell 
the Court, without assistance, what portion of the accounts ought to be 
treated as capital, and what portion as revenue. That the report was to be 
limited substantially to the accounts there was no doubt. But surely the 
gentleman appointed was not to go into an inquiry as to how the Company 
made their gas, and whether they might not make it in another and cheaper 
manner. ‘To appoint an accountant to do this would be ridiculous. 

Mr. Puiierick: That would be purely a matter of scientific gas making 
—not accounts at all. 

His Honour: And therefore not within his functions. 

Mr. PuiLerick observed that supposing there were charged to revenue 
some new retort-houses which were not there in fact, an accountant might 
say they were not there—the expenditure had not yet been incurred, the 
buildings were not yet put up. But suppose that, in order to oe sane the 
accounts, it was necessary to check the stock of coal on hand and consumed 
during the year, this would involve measuring or estimating the quantity 
in store; and an accountant could not be expected todo this. It was clear 
that he must have some assistance to do even this; and he should have 
thought that the Company would not have raised any objection whatever 
to Mr. Carter taking with him a gas engineer. He (Mr. Philbrick) was 
at a loss to understand why the Company objected ; and he should think, 
after an expression of opinion from his Honour, Mr. Carter ought to be 
allowed to go and take what assistance he required. When his Honour 
extended the time (as he understood he would) for the presentation of the 
report, he should think the Company ought, as reasonable people, to 
afford such facilities to Mr. Carter as he desired for the purpose. 

In answer to a remark from Mr. Poole, his Honour said he did not quite 
understand what Mr. Philbrick asked him to do. 

Mr. Poo.e: Neither do I. 

His Honour: I think, Mr. Philbrick, you had better put it in black and 
white. My impression stillis that I have no power to do anything except 
to ratify the appointment and extend the time. It is clearI have no 
power to make an order that the Gas Company ought to afford every 
reasonable assistance which Mr. Carter may require to enable him to dis- 
charge his duties. 

Mr. Puiterick thought such an expression of opinion from his Honour 
would be sufficient, as they were dealing with gentlemen. 

His Honour: It strikes me it may be well that the Company should 
allow Mr. Carter any access he wishes. 

Mr. Poot: I believe every facility has been given to Mr. Carter, and 
that he has gone all over the works. 

Mr. Puiierick said he hoped the Court would quite understand that 
this matter did not emanate from them. In fact, his clients did not know, 
until Mr. Carter presented his report, that there was anything more than 
ordinary delay. [The learned Counsel then, at his Honour’s request, 
wrote down the terms of his application, and read the same to the Court. 
Besides asking for an extension of time, the application was for access to 
the Company's premises, and for liberty to take such assistance as he 
desired to enable him to complete his report.) He considered there ought 
to be no difficulty now. 

His Honour pointed out that Mr. Carter had had access. 

Mr. Poo.e: Mr. Carter has not been refused anywhere. 

His Honour inquired why the Company should wish to deprive Mr. 
Carter of the privilege of having upon their premises such assistance as 
he might desire to enable him to complete his report. 

Mr. Pooie: Because we think it has nothing to do with the — 
You must remember that this inquiry is carried on at our expense. If 
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Mr. Carter desires to employ a gas engineer, he can do so upon his own 
responsibility. 

His Honour: I think so; but he cannot unless you allow him access. 

Mr. Poote replied that what was asked for had nothing to do with the 
inquiry; and argued that the Act of Parliament did not give the Court the 
power to make the appointment asked for. The Company desired that the 
inquiry should be limited to the purposes prescribed by the Act of Parlia- 
ment; and they had come to the conclusion that an investigation by a gas 
engineer was an impertinence (he did not use the term offensively). The 
Act of Parliament was framed for the purpose of preventing the Company 
making larger profits, at the expense of the public, than they ought to 
make. But they were entitled to manage their business in whatever way 
they thought fit; and in order to gauge the profits which they made, 
nothing further could possibly be necessary than an examination of the 
books. This was all the Act of Parliament intended ; and it was all they 
were entitled to. 

His Honour said supposing a gas company was very flourishing, and the 
profits were much larger than they had a right to, and they then paid five 
times as much as usual to their directors. 

Mr. Poor observed that it would be fraudulent if they paid the directors 
more than they were fairly entitled to. 

His Honour: You think these are matters which may ultimately be gone 
into before me ? 

Mr. Poote: Certainly not questions of management. An accountant 
was named in the Act, and what he had to go into was the accounts; and 
evidence might be given on the matters referred to him. 

Mr. Purierick: I presume if that is so the respondents are prepared, 
independently of Mr. Carter’s examination, to let the appellants’ gas 
engineer to go upon their premises ? 

Mr. Pooxe replied that when the proper time arrived they would address 
themselves to this subject. ‘ 

Mr. Puizerick: Ah! I thought so. 

Mr. Pootz remarked that what they desired to see, before going into this, 
was the report of the Accountant on the accounts. The appointment 
asked for was one which might be made very harassing to the Company. 
Without any desire for concealment, the Court must see that there were 
certain secrets of the trade and similar matters ; and the Legislature never 
intended that, by reason of the power given for an investigation of the 
accounts, an engineer (who me Bo possibly be a rival) should be thrust 
upon them to inquire into the affairs of the Company. The Company liked 
Mr. Carter very much—they thought him a very able Accountant. They 
had put all their accounts and vouchers in his hands, and had given him 
every opportunity of making his report upon the accounts; and this the 
Company were of opinion was all he had to do. When the Sanitary 
Authority asked for a gas engineer to pry into the business of the Com- 
pany, they were going a step beyond their power; and they came to that 
Court and asked his Honour to throw the egis of his protection over that 
infringement of the law. There was no ground whatever for suggesting 
that amounts had been carried to revenue which should have been placed 
to capital account. He consented to the extension of the time which 
Mr. Carter was required to make his report; but he asked his Honour not 
to express an opinion as to an appointment which the Act of Parliament 
did not give him power to make. 

Mr. Puinerick, in reply, observed that when Mr. Poole spoke of trade 
rivalry, he seemed to have forgotten that gas companies, within their dis- 
tricts, had a monopoly, and were not competing companies, as his remarks 
would suggest. 

His Honour: I have done all I have the power to do under the statute. 

Mr. Puiierick quite agreed that the Court had not the power to appoint 
any other person. 

His Honour remarked that he had no power to make a collateral order. 
He added that he had appointed an Accountant; and if it should turn out 
that his report was insuflicient, it would then be for the Court to consider 
what further order it could make. 

Mr. Puiterick submitted that the Accountant appointed by the Court 
had to make a true balance-sheet, and to show the Court that it was such ; 
but he stated that he was unable to do this without the assistance he 
asked for. 

His Honour said he would comply with the learned Counsel’s application 
to the extent of extending the time for making the report; but he was not 
ae tg to go further. He was clearly of opinion that he had done all 
1e was empowered to do; and he declined to make any other order. 

Mr. Puiterick remarked that he would leave it to his Honour to give 
judgment when he pleased. 

His Honour: I shall simply make an order for extension of time. The 
matter now stands over until the next Quarter Sessions. 





MIDDLESEX SESSIONS.—Tvuespay, Oct. 21. 
(Before Mr. P. H. Entry, Q.C., the Assistant-Judge.) 
CONVICTION FOR STEALING GAS, 

William Pottinger, 42, describing himself as an engraver, was indicted 
for having stolen 158,000 cubic feet of gas, value £25, the property of The 
Gaslight and Coke Company. 

Mr, Bestey and Mr. TickeLt conducted the prosecution ; the prisoner 
was defended by Mr. Brann. 

It appeared that previous to July, 1880, the prisoner was known to The 
Gaslight and Coke Company by the name of Dellar, he being a customer 
up tothe 14th of that month. He then removed to No. 1, Clarendon Villas, 
Holloway, where there had been a tenant who did not use gas at all, and 
the meter and fittings had been taken away. On the above-named day the 
prisoner entered into the ordinary contract with the Company ; and then 
stated that he required a 5-light meter, he having removed a 3-inch pipe 
from Birkbeck Road. It appeared that after the meter had been put in, as 
arranged, a T-piece was inserted, so that there might be a continual flow 
of gas without going through the meter; and a little tap was put into the 
back kitchen, thus enabling him to use other burners for the business 
of a laundry, which he was then carrying on, there being in the room a 
number of stoves, in addition to utensils for heating irons. Up to the 
29th of November, 1883, the inspector for the district believed that all the 
gas burnt was properly passing through the meter. On that day, however, 
he went with one of the Company’s fitters, named Flambe, to the house ; and 
they found that with the meter turned off they could still light 15 burners, 
showing that the gas was not passing through the meter. A summons 
was taken out against the prisoner, but was adjourned. In the meanwhile 
it was discovered that gas had in some manner been supplied to certain 
stables in the occupation of a Mr. Lazarus, at the rear of the prisoner’s 
premises. There were gasfittings and indications that a pipe had run 
along the wall from the prisoner’s premises, although the piping had been 
removed by the time this was discovered. 

From the evidence now given by Mr. Lazarus, a wholesale fishmonger, it 
appeared that he entered into occupation of his present house in March, 
1833. He knew the prisoner as a builder and gasfitter, under the name of 
Dellar; and employed him to put the gasfittings into his house. No 
instructions were given as to the stables, but the prisoner put gasfittings 








in them, and explained to Mr. Lazarus that he had connected them with 
his own meter, as the amount of piping required was much shorter than it 
would have been from Mr. Lazarus's meter. He said it would be all the 
same thing, no matter through which meter it was paid for; and an 
arrangement was made for Mr. Lazarus to pay the prisoner 1s. a week for 
the gas. This supply of gas, it was shown, did not pass through the 
prisoner's meter, but, as in the case of his own burners, was taken from the 
service-pipe by means of a T-piece. After the first visit of the gas 
inspector, the prisoner called on Mr. Lazarus, and explained that he was 
in trouble with the Company, and would have to alter the pipes s0 as to 
connect the stables with Mr. Lazarus's meter. He said if Mr. Lazarus 
pretended to know nothing, he would most likely be able to get off with a 
fine. If, however, Mr. Lazarus told all he knew, he should be imprisoned, 
A warrant was obtained for the prisoner’s apprehension ; but he absconded, 
and was not arrested until the 24th ult., when he was found acting as 
a servant at the Langham Hotel. 

The jury found the prisoner Guilty, and the Assistant-Judge sentenced 
him to 12 months’ imprisonment, with hard labour. 





BRENTFORD SESSIONS.—Sarvurpay, Ocr. 18. 
(Before Mr. F. H. N. Guossor and a Bench of Magistrates.) 
WOOD UV. THE GRAND JUNCTION WATER-WORKS COMPANY. 

This was a case in which the plaintiff, a resident of Ealing, took proceed. 
ings against the defendant Company in order that the annual value of his 
premises for water-rate purposes might be determined. 

Mr. M‘Ciymont, barrister, who represented the plaintiff, said that Mr, 
Wood considered he had a grievance against the Company, and was 
desirous of having the annual value of his house fixed, in order that he 
might tender to them a fair and proper sum in respect of the water sup- 

lied to him. The Company, by their conduct, had made it necessary for 
Sin to take these proceedings. The first charge they made—two years 
ago—was £4 12s.; and they raised the amount abouta year since to £5 lis., 
and subsequently to £8 11s. When Mr. Wood declined to pay the latter 
sum, they reduced the claim to £6 10s.; but on his insisting upon having 
particulars, they raised it again to £8 1ls. He then threatened to bring 
the matter into Court, whereupon they went back to £6 10s., and refused 
to take £5 5s.—a sum plaintiff was advised was ample—and would not 
deign to tell him what value they put upon thehouse. The learned Counsel 
cited recent decisions in regard to water companies’ charges, dwelling 
particularly on the result of the case of Mr. Dobbs. 

Witnesses were called who represented the annual value of the whole of 
the premises occupied by plaintiff at about £68; while the value of the 
house alone, which it was contended by plaintiff's Counsel was all that 
could be dealt with, was estimated at from £40 to £48. 

For the defence, evidence was called of a more favourable character for 
the Company ; but the case turned upon the question as to whether the 
Company were justified in including the gardens and stable with the 
house, and to this point attention was chiefly directed. 

The Cuarrman, before the Magistrates retired for private deliberation, 
expressed the opinion that the Company could not include the gardens and 
stabling with the house in one rate; observing that in the case of a house 
situated in an extensive park, it would be absurd to assess the whole of the 
property for water-rates. When their Worships returned into Court, he 
added that they thought it very hard that justices should have to decide 
such cases as the present. Whatever verdict was given in the present 
instance, the case would probably be taken farther—perhaps even as far as 
the House of Lords; but asthe Legislature imposed on the Bench the duty 
of fixing the annual value of property in the event of disputes with water 
companies, they must, of course, do their best to arrive at a fair and pro- 
per conclusion. It appeared that the Company themselves separated the 
stables and garden from the house. They said they would charge so much 
for water for domestic use; and that if the consumer required water for 
other purposes, an agreement must be made with them as to the amount 
to be paid. Therefore the Bench thought it absurd to include the stable 
and garden with the house. Their duty was to calculate the value of the 
house irrespective of the garden and stable; and, on the whole, they con- 
sidered £50 per annum would be a fair basis for the rate. 

Mr. M‘Cuiymont applied for costs, and the sum of three guineas was 
allowed the plaintiff as expenses. 

Mr. PaRKER, who appeared for the Company, asked for a case for the 
opinion of a Superior Court. 

The Bench refused to grant the request ; the CHarrman observing that 
the question was one of fact, not of law. “If,” he added, “you want to 
get anything further out of us, you must get it by mandamus.” 





MARYLEBONE POLICE COURT.—Frinay, Oct, 17. 
(Before Mr. MansFIELD.) 
HUTCHENS UV. THE WEST MIDDLESEX WATER-WORKS COMPANY. 
ANOTHER WATER-RATE DISPUTE. 

To-day the West Middlesex Water-Works Company were summoned in 
the matter of a dispute between them and Mrs. Louisa Hutchens, of 
4, Belsize Park Terrace, in regard to the rating of her house. 

Mr. Mead, barrister, appeared for the Company; Mrs. Hutcuens con- 
ducted her case personally, : 

Complainant said she received the water for her house from the West 
Middlesex Water Company, and the supply to the premises had been 
cut off by them. 

Mr. MANSFIELD: What is your house rated at ? 

Complainant : The summons, Sir, is for cutting off the water; it has 
nothing to do with the rate. : 

Mr. MansFieELD: Thatis not so. We have nothing to do with cutting 
off the water. It is a question of rating. é 

In reply to his Worship, Complainant said she had been in the habit of 
paying the Company £2 15s. 6d. per annum; but this amount had been 
reduced to £2 12s. 6d., because she had ceased to use a bath. She objected 
to the demand for the latter sum, because it was in excess of what the 
Company were justified in charging. She maintained that she should be 
re £75 a year, which would entitle the Company to charge her not 
more than £2 5s. The Company claimed to charge on a rating of £90 
a year; but £75 was a higher rate than she had been in the habit of 
paying upon. The rent she paid was £90 a year, and she held the house 
under a repairing lease. 

Mr. Meap said he was quite content to accept the figures given by Mrs. 
Hutchens, and should be able to show his Worship that on these figures the 
Company were right in basing their charge upon the sum of £90, and not 
on £75 as urged by the complainant. He was willing to assume that the 
parish assessment was set down at £75 net, and £90 gross; but he should 
submit that the Company were in no way bound by the assessment. The 

arish lists, showing the amount of assessment, were, no doubt, very 
important and valuable in the matter of levying and peony 3 parish 
rates and Imperial taxes. But water companies’ rates were not like other 


rates; and therefore the Company were not bound by the amount of 
assessment shown on the valuation list. The rent paid by Mrs. Hutchens 
was £90 a year plus the repairs. The generally accepted calculation for 
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repairs was one-sixth of the rent paid; and this amount added to the rent 
in the present case would give a gross sum of £105. The rent paid was 
always the best criterion in decidin, a matter of this sort; and taking the 
rent paid by the complainant to be fair and reasonable, the Company were 
fully justified in fixing at £90 the amount to be charged ag In sup- 
port of his argument, the learned Counsel quoted from the judgments 
given in several well-known cases. 

Mr. MansFIELD said he considered the complainant's case had failed, 
and the summons must therefore be dismissed. 

Mr. Meap asked for costs. This was, he understood, a test case, pro- 
moted by a Committee of the residents in the locality ; and the Company, 
having been brought to the Court in defence of their legal rights, were, he 
contended, entitled to costs. 

Mr. MansFIELD said he should not allow costs in this instance; but 
now that the point had been settled, if any other case of the same nature 
were brought before the Court he should allow costs. 

Mr. Mgap remarked that he hoped this would be generally understood. 





WORSHIP STREET POLICE COURT.—Tuvurspay, Ocr. 23. 
(Before Mr. Hannay.) 
ANOTHER ANNUAL VALUE DISPUTE. 

To-day the East London Water-Works Company were summoned in 
respect of a dispute as to the annual value of premises at Buccleugh 
Cottages, Spring Hill, occupied by Mr. R. Scott. 

Mr. Nicouu, barrister, appeared for the complainant; Mr. Kerner, 
solicitor, represented the Company. 

It appeared that the ee aay od had levied on the premises an annual 
charge of 18s. for water-rate, based upon an assumed annual value of £18 ; 
but the complainant set down their value at £16, and claimed to be liable 
to the charge of 16s. only. He complained that while the dispute was 
pending the Company cut off his supply. 

Evidence as to value, repairs, assessment, &c., having been given, 

Mr. Hannay fixed the annual value at £18. 

It was not disputed that the Company had the power to cut off the 
supply where rates were not paid. 








BROMLEY COUNTY COURT.—Frinay, Ocr. 24, 
(Before Mr. Homersuam Cox, Judge.) 
THE BROMLEY GAS COMPANY VU. THE GAS OXIDE CARBON COMPANY. 

To-day Mr. L. W. Grecory, solicitor, attended at the Court in support 
of a plaint lodged by the Bromley Gas Consumers’ Company against the 
Gas Oxide Carbon Company, of Victoria Chambers, Westminster, to 
recover the sum of £21 4s. for 14 tons of old scrap iron supplied to them. 

Mr. G. H. Osborn, the Manager of the Company, said that the order 
for the iron was given by a Mr. Hayward, whom witness had since seen, 
and from whom he had received a promise of payment. 

His Honour said that as the defendants did not appear, either personally 
or by a legal representative, he should, of course, give judgment for the 
plaintiffs ; but he should stay execution until the next monthly sitting of 
the Court, for he desired to know something of the defendant Company. 

Witness said he knew nothing respecting the Directors of the Com- 
pany ; his dealings having been entirely with Mr. Hayward. 

His Honour: Perhaps Mr. Hayward constitutes the Company; and I 
shall stay execution for the purpose of it being ascertained whether this 
is so or not. 





Oswestry WaTER Suppiy.—At the last meeting of the Oswestry Town 
Council, the Clerk read a lengthy correspondence with the Local Govern- 
ment Board, respecting the scarcity of water. Alderman Thomas said 
after what had been communicated to them from the Local Government 
Board, it appeared to him that his motion on the subject was inevitable ; 
and they could not do otherwise than apply for an Act of Parliament. He 
therefore moved—‘ That an Act of Parliament be applied for by the 
Oswestry Local Board in the ensuing session for the purpose of obtaining 
power to construct a storeage reservoir at Penygwelly, in order to provide 
a better supply of water to the district; and that the Town Clerk be 
instructed forthwith to take the necessary steps for the purpose. The 
motion was, after some discussion, adopted. 

Tue Fire at THE JeRsEY Gas-Works.—We learn from Mr. J. Morris, 
the Manager of the Jersey Gas-Works, that the account of the explosion 
at these works contained in the telegram (published in a morning paper) 
on which the paragraph in last Tuesday’s JourNaL (p. 729) was based, was 
not altogether correct. The cause of the explosion was as there stated; 
but the consequences were much exaggerated. It appears that the vault 
under the engine-room communicated with the road, with double doors, 
under a low arch. These doors giving way, the force of the explosion 
expended itself in the road, and merely broke the glass in the windows of 
several houses opposite. The only injury done to the works was the 
breaking of the glass in the engine-room windows, and the dislodgment of 
some tiles (a few only) from the roof of the retort-house—not the roof 
blown off, as stated. No injury whatever was done to the plant. 

DoncasTER CoRPORATION WATER SuppLy.—According to the statement 
of the Chairman of the Finance Committee of the Doncaster Corporation 
(Alderman Clark) at the last meeting of the Town Council, their water 
undertaking is not progressing very satisfactorily. In the year ending 
Aug. 31 last the borough fund had to be drawn upon to the extent of 
£3106 to enable the Water Committee to pay their way; and a further 
sum of £1397 was taken therefrom as an instalment on the redemption 
fund. So that altogether the borough fund suffered to the extent of £4503 
on account of the water undertaking. Alderman Clark thought an effort 
should be made to sell water to outside Local Authorities, and in this way 
gradually cause an approximation between ordinary income and ordinary 
expenditure, The total amount received by the Finance Committee from 
the water-works in the past year was £4926, as against £5142 in the pre- 
ceding year, and £4865 in the year ending in August, 1882. 

ExpLosions or Gas.—Yesterday week an explosion was caused by the 
leakage of gas from a stationary engine used to work a ventilating fan in 
connection with a blow-hole in the new Cannon Street section of the 
District Railway. The ventilating shaft runs through some premises 
immediately adjacent to the White Hart Tavern, at the corner of Abchurch 
Lane, and the explosion, which took place in the small engine-house at 
the side of the shaft, had the effect of shattering the large plate-glass 
window in the Cannon Street frontage of the tavern and of injuring two 

rsons (one of them seriously).——Last Tuesday an explosion of gas, 

sppily unattended with loss of life, occurred in the boiler-house at the 
Bradford Road Gas-Works of the Manchester Corporation. ‘The explosion 
1s stated to have originated from one of the gas-fires in the house. (It may 

‘mentioned that the boilers are heated on the gaseous principle; there 
being two producers outside the setting.) Considerable damage was done 
to the brickwork and roof of the building, and two or three men who were 
about the premises were injured, but not seriously. It was expected that 
the manufacture of gas at these works would be commenced early next 
Month ; but this accident will probably delay operations for some time. 





Pliscellancous ets. 


PRESENTATIONS TO MESSRS. J. AND H. CLARK. 

On the evening of Monday, the 20th inst., two interesting events in con- 
nection with the changes recently made in the engineering staff of The 
Gaslight and Coke Company took place at the St. Pancras and Haggerston 
stations of the Company, on which occasion testimonials and addresses were 
presented to Messrs. John and Henry Clark, on their retirement from the 
superintendence of these stations, by the employés with whom they had 
been for so many years associated. 

The presentation to Mr. John Clark was made at the King’s Cross works, 
and the testimonial consisted of a handsome silver inkstand, accompanied 
by the following address :— 

To John Clark, Esq. 

Sir,—We, the employés at the St. Pancras station of The Gaslight and Coke 
Company, have the honour to respectfully ask you to accept this humble address and 
inkstand as a token of our esteem and regard for you on your retirement from the 
management of this station, which you have held for some years with such evident 
satisfaction and consideration to all that have had the good fortune to come under 
your immediate notice. We, the employés,are fully aware that, during so many 
years, disputes and difficulties have arisen, and must always arise, between master 
and men; but still we are happy to know that we have always found you to act 
with justice to all alike. We have ever found you to study the workmen that come 
under your direction; and to be particularly considerate toward those men who 
have grown old in the service of the Company, which we consider to be one of your 
noblest attributes. The many and varied reforms which your abilities have caused 
to be introduced in these works, and the labour which your improvements have 
constantly saved, have been always viewed with pleasure by the men; and while 
you have ever done your duty to your employés, your motto has always been 
“ Progress,” which meant benefit to the working men. We think we need hardly 
say more to show our*lasting appreciation of your excellent qualities, and our 
sincere regret at the severing of your connection with us; but at the same time we 
cannot close without heartily wishing you all the happiness that health and long 
life can give. We wish specially to place on record the fact that it was our inten- 
tion to have presented you with some valuable token of good feeling ; but that, at 
your desire, the funds provided for this purpose were returned to us in conformity 
with your expressed wish that the accompanying gift assumed its present humble 
shape. 

Mr. LancGrorp (one of the leading men) having made the presentation, 

Mr. Cxakk, in reply, said that he was very sorry indeed to part from the 
officers and men with whom he had been working so happily for many years 
past. He certainly would not have done so if he had continued to hold the 
same appointment, as Engineer of the station, which he had held since the 
amalgamation of the Companies ; but as this could not be, he preferred to 
retire from the Company’s service. He then referred to the number of old 
friends who had been removed of late years by death, more especially 
Mr. E. Vaughan Richards, Q.C., who was the Governor of the Imperial Gas 
Company, and Mr. Thomas Hersey, both of whom were, he said, true 
friends of long standing not only to himself but to many who were then 
listening to him. With respect to his successor, Mr. Horton, he was very 
glad that the Directors had appointed him to take charge of the works, as 
he believed him to be the right man for the post. Mr. Horton knew the 
men, and the men were well acquainted with him. He (Mr, Clark) had 
therefore done his best to bring about this appointment; and he hoped 
the new arrangement would work well for all present, and for the best 
interests of the Company. He concluded by expressing his thanks to the 
subscribers to the testimonial for acceding to his request to take back some 
of the money; as he could assure them that he appreciated the gift not 
for its intrinsic value, but for the good feeling towards himself to which it 
gave expression. 

Mr. Clark then said ‘‘ Good-bye ” to his friends and workmen, who were 
all much affected at this breaking up of old associations. 


The presentation to Mr. Henry Clark was made at the Great Cambridge 
Street works; the testimonial consisting of a very handsome silver 
epergne of chaste design, with an address from the officers and workmen 
of the Company's Haggerston and Shoreditch stations. The inscription 
upon the epergne was as follows :—‘ Presented to Mr. Henry Clark, by the 
officers and workmen of the Shoreditch and Haggerston stations, as a 
token of esteem, on his retirement from the position of Engineer to The 
Gaslight and Coke Company, October, 1884.” 

Mr. STEPHENSON, in making the presentation, addressed Mr. Clark, on 
behalf of his brother officers and the workmen, in very kindly and appro- 
priate terms. 

Mr. Cuanrk, in reply, expressed his great appreciation of the good feeling 
exhibited towards him by the employés of the Company, with whom he 
had been so intimately and happily associated for many years yo He 
remarked that this was not the first occasion on which he had had the 
great pleasure of hearing the men express their goodwill towards him, and 
showing it in a similar substantial manner. The present they now made 
him he greatly admired as a work of art; and he might tell them that it 
would be a constant and conspicuous reminder, in years to come, of his 
long connection with them for many happy years gone by. He sincerely 
hoped that the unbroken cordial relations which had existed between him- 
self and all who had served the Company under his management of the 
works for the last 20 years would, in the altered circumstances, continue to 
exist, for the advantage alike of the Company and of the men themselves, 
He took the last opportunity of expressing his belief that the officers and 
men who had served under him for a generation past were second to none 
in their zeal for doing that which was necessary for the best interests of the 
Company in the carrying out of their daily duties. He could not conclude 
without telling them that the feeling uppermost in his heartat parting from 
them all was the earnest hope that his retirement would not in any way be 
detrimental to the interests of the old and faithful servants of the Company 
he left behind him, many of whom he remembered for the past 37 years. 
He felt quite sure that his successor, Mr. Randell, who had had every oppor- 
tunity of knowing and appreciating the value of good men, would be mindful 
(consistent with the interests of the Company) of the welfare of all those 
who were under his charge. And he was equally confident that the same 
loyalty and good feeling that the men had manifested towards him would 
be extended to his successor; and he ventured to say that such service 
would be heartily appreciated by the Directors of the Company. 

Mr. RanpeEwt then remarked that he should like to take the opportunity 
which the present occasion afforded of bearing his testimony to the excel- 
lent feeling shown by the men towards himself, both before and since his 
promotion. He hoped and believed with Mr. Clark that this feeling would 
continue to be Reslaged; and certainly no effort would be wanting on his 
part to ensure it in the future. 





CrystaL Patace District Gas Company.—The vacancy in the Direc- 
torate of this Company caused by the death of Sir Erasmus Wilson, 
LL.D., has been filled by the appointment of Mr. James Glaisher, F.R.S., 
who has been one of the Auditors for many years. Mr. H. P. Stephenson 
= = F. L, Linging are now Chairman and Deputy-Chairman of the 
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THE ASSOCIATION OF LOCAL BOARDS AND THE SUPPLY OF 
GAS AND WATER. 

In the course of the proceedings at the Third Annual Conference of the 
Association of Local Boards and other Sanitary Authorities for England 
and Wales, Dr. D. B. Hewrrt (Radcliffe), the President, read the following 

aper :— 

. Sanitary reformers tell us most emphatically that pure water and pure 
air are as necessary to healthy and happy existence as a sufficiency of good 
food; and therefore it does not need any apology for my task to-day in 
directing your attention to some legal restrictions on the proper supply of 
two commodities, which are in national demand, and which, while they 
should be provided to all as cheaply and freely as possible, are at this time 
subjected to laws which impose on the community at large grievances 
only second to those imposed on the nation in former times by the oppres- 
sive Corn Laws. 

Public attention has been much directed of late to this question by the 
litigation which has taken place in London, at the instance of the public- 
spirited Mr. Dobbs, who has demonstrated as completely in regard to the 

as Water Companies as it has been abundantly proved in the 
case of gas companies, that the general law with regard to the supply of 
water can be ignored by wealthy monopolist companies as fully as has the 
gas law by the gas companies; and that nothing short of a great sanitary 
and fiscal reform is needed to put this question (which is of no merely local 
interest, but is, in truth, of national importance) on a really sound basis. 

Here let me -- to the great municipal authorities of the northern coun- 
ties of England, and elsewhere throughout the Kingdom, the recognition 
they deserve for their public-spirited attempt to deal with the question of 
water and gas supply in perhaps as liberal and large-minded a mode as 
their Special Acts of Seulement, the General Acts, the spirit of vested 
interests, and local self-interest will allow. These great self-governmental 
authorities have done much to lessen the pressure of injustice upon large 
masses of the most active and intelligent of our people; a we are 
grateful to them for what they have done. But even there the spirit of 
monopoly and vested interest has in many instances imposed, on the con- 
sumers of water and gas, burdens which nothing but a bold and drastic 
measure of reform will relieve. I am willing to allow—indeed, to you, who 
know all the facts about the conditions of supply of water and gas, it will 
be self-evident—that the supply of these commodities could not be, with due 
regard to national interests, committed to open competition, which regulates 
itself by the laws of supply and demand. 

The early history of the gas and water supply of the Metropolis proves 
most clearly that the plan of leaving public companies to consult their 
own sweet will in taking their pipes along or under the streets, led to great 
public inconvenience, and to a great waste of money; and that finally 
the competing Companies only too late discovered their error, and then 
sought, as they always do, to make the general public pay the cost of their 
ruinous mistakes. But the various cases of petition to Quarter Sessions 
for investigation of the accounts of gas companies prove that the chief 
result of the General Acts of Parliament, which constitute the law, is to 
secure the shareholder or investor his full maximum dividend, even in 
cases where the most manifest mismanagement has been proved; and this 
has led to shareholders looking on with comparative apathy, and not 
taking that active interest in the affairs of their undertaking which is 
usual where there is no guarantee of a fixed dividend. A shareholder or 
investor, secure in the enjoyment of his 10, 7, or 6 per cent. (and we have 
all these rates in the Special Acts of both water and gas companies), 
naturally looks on with great indulgence at an increase of the issue of share 
capital at guaranteed rates of dividend, which will afford, in times of great 
competition, a fairly secure investment for himself and his friends, with 
the further ingenious contrivance that, if from any cause in one year the 
dividend fall short, it can be made up in some future year at the expense 
of the ratepayer and consumer. 

Even in those cases where specially favourable circumstances have led to 
expenditure on capital account being made on a sound basis, the burden of 

aranteed maximum dividends, secured by the Gas-Works Clauses Act of 
1847 and the Water-Works Clauses Act of the same year, has to be borne by 
the public; and where the undertakings are sold to a municipal body, or 
to a local authority, the capitalized value has been ascertained more with 
regard to the guaranteed dividends than to the actual value of the plant, 
buildings, service-pipes, reservoirs, &c. As a consequence, it has happened 
very often that subsequent generations of consumers and ratepayers find 
that the Imperial Parliament has sanctioned schemes whereby companies 
have sold their property, and then it has been found that worn-out and 
antiquated plant, utterly insufficient mains, inadequate reservoirs, and 
even insufficient water supply have made it necessary for the purchasing 
authority to apply for further borrowing and spending powers; and thus 
= — of good light and good water are permanently raised in that 

ocality. 

The Bury Improvement Commissioners bought the undertaking of the 
Bury Water-Works Company and the Haslingden Water-Works Company, 
in the year 1872, under the Bury Improvement Act; and I have it on the 
authority of one of the Town Council that it has since been found necessary 
to spend some £50,000 on enlarging and renewing the mains and services 
throughout their extensive area of supply, and that in truth the mains of 
the vendors were early found to be worn out or inadequate. The Heywood 
Local Board purchased their water-works from a Company, and managed 
the purchase so unwisely as to accept the estimate of the Company’s 
Engineer as to the amount at which the Local Board could obtain a fur- 
ther supply of water from the millowners and others; and the Heywood 
Corporation were forced to make an ad misericordiam appeal to Parlia- 
ment to give them the power to raise the price of water by very nearly 100 
per cent., and further to introduce the novel and dangerous principle that 
the maximum price might be exceeded if need be; the only proviso being 
that the outside district consumer should not be charged a higher price 
than one within the borough. (The population of Heywood is 23,000; that 
of Middleton being 19,000). The ratepayers of Middleton, who were not 
consulted in, nor responsible for the purchase made by the Local Board, 
although ably represented before Committees of both Houses, were not 
successful in resisting the imposition on themselves of a burden which 
might have been easily avoided by obtaining their supplies from Man- 
chester or elsewhere. 

Again, it must be remembered that the costs of all Acts of Parliament, 
all legal | phe meng even to obtain justice in the matter of accounts, con- 
stancy of water supply, purity of water or gas, or the pressure at which 
the supply is maintained, in every case, whether the complaint is estab- 
lished or not, come finally out of the pockets of the consumer and rate- 
payer as, whether they be charged to revenue, or (as in the case of the 

deliffe Gas Company and others) are charged to capital account, they 
must be borne, under a system which secures guaranteed maximum divi- 
dends, by the public sooner or later. 

It is the utter absence of any but the barest and most meagre protection 
for the consumer of gas or water, as compared with the safety and shel- 
tered position of the investor, which cannot fail to strike anyone familiar 
with gas and water law; and the history of more than one case, where 
more than ordinary carelessness and disregard of the public welfare has 





— 


made the offending company notorious, has aroused local indignation and 
loud complaint. 

Unfortunately ratepayers and consumers do not often band together to 
protect their interests, and even where they have done, the traditional care 
for vested interests has been too strong for them in both Houses of Parlig- 
ment; and while the strong and mighty investor has obtained sympathy 
and support from the Legislature and the Courts of Law, the consumer 
is treated as one who should be made to pay, and then solace himself by 
grumbling. 

The whole system of conducting these inquiries into such vast monopo. 
lies as are entailed in the supply of gas and water, by a Committee of the 
House (who often are strangers to the locality, and to its special circum. 
stances and wants), is, in my judgment, a complete mistake ; while it takes 
up the time of statesmen and members of Parliament to an enormous 
extent. In my opinion, the preliminary inquiries in all these cases would 
be much more usefully and conveniently conducted by County Boards; 
and when approved by them, and only in that case, the approval of Par. 
liament pe be asked by Bill or Provisional Order. Certainly under the 
present system, when all the expense has to be paid finally by the con. 
sumer, it can hardly be so likely to be as efficient that a few noble lords or 
members of the House of Commons, having comparatively little knowledge 
of the district or its wants, and sitting in London, should be better judges 
than County Boards, with a knowledge of the locality and its wants which 
duly-constituted elective Boards would be certain to possess. 

There is a further subject of great interest to consumers and ratepayers 
under the present anomalous condition of the general question. Parlia- 
ment has given these exceptional powers; and what it gave it can take 
away. But it is slow to alter its traditions ; and the consequence is that 
it would be almost impossible to induce either House to sanction com. 
pulsory purchase of gas or water undertakings on their fair value, inde. 
pendently of their Act of Parliament monopoly. This has worked a 
permanent burden on many towns and districts. 

The gas or water undertaking may have been well or badly built, with 
useless lavishness, or with ill-judged parsimony in the expenditure of 
capital. The plant may be far worn, or getting much too small for the 
purposes for which it was intended; there may be no reserve fund, or 
depreciation fund, or sinking fund; yet Parliament has, up to the present 
time, looked quietly on, with at least tacit approval, when terms of sale 
have been agreed to which are in every true sense of the term one-sided 
bargains. It ismy hope that, when we have a more general representation 
of the householders of the country under the extended enfranchisement of 
a new Reform Bill, perhaps the people may impress on their representa- 
tives, without distinction of party, that they will have no more of such 
monopolies, which are quite as injurious as ever were the Corn Laws, 
although we have not the great aiding force of famine, which opened the 
eyes of statesmen to the evils of those laws. 

Surely the consumer should have his locus standi, and his interests cared 
for as fully as the investor ; and he should not be poisoned with impure gas 
and impure water without remedy. It should not be necessary for a rate- 
no or consumer to run the risk of having a heavy bill of costs to pay if 

e asks for information and an account of how directors have performed 
their duties. It should be the duty of some official of the Government or 
of the local authority to undertake these inquiries on the petition of a 
sufficiently large number of ratepayers or consumers to prevent the possi- 
bility of combination to persecute such companies for petty purposes. 

Directors and shareholders should not grumble if, when such a valuable 
monopoly is given them, they are required, under some penalty, to care, 
not only for themselves, but for the fair interests of those by whom they 
earn their dividends. Free competition secures this in all ordinary 
business undertakings; but it is allowed on all sides that such a mode is 
not open to be employed in the case of water and gas undertakings. This, 
however, is no argument for the absence of all remedy. 

The working of the sliding scale, where it has been adopted, is some 
trifling remedy. But I do not consider even that sufficient; because it is 
based on the vicious system laid down in the profits clauses (30 to 38) of 
the Gas-Works Clauses Act, 1847, and in the profit clauses (75 to 84) of the 
Water-Works Clauses Act, 1847. Before we examine more minutely the 
objectionable features of these clauses of the Gas and Water Works 
Clauses Acts, let me direct your attention briefly to the skilful and ingenious 
way in which urban sanitary authorities, which are not municipal autho- 
rities, have been prevented from dealing with this question in the interests 
of their ratepayers. 

Clause 51 of the Public Health Act, 1875, appears to give optional power 
to any urban or rural authority to supply water; and clause 161 of the 
same Act gives the optional power to supply gas to any part, or the whole 
of their district. But these clauses only apply to such places as have not 
been put in the position, fortunate or unfortunate, of having a supply from 
“some company or person (other than the urban authority) authorized by 
or in pursuance of any Act of Parliament, or any Order confirmed by Parlia- 
ment.” Clauses 52 and 162o0f the Public Health Act enable urban authori- 
ties to purchase, with the consent of the companies. ButI need hardly say 
that such consent has not often been given willingly, and without the 
compulsion of a contested Parliamentary Bill; and that the clauses here 
set out have remained practically a dead letter. Especially has this been 
the case since the passing of the Borough Funds Act, which positively 
forbids an urban sanitary authority from using, with the consent of the 
ratepayers, the moneys raised by the district rates for promoting or opposing 
Bills in Parliament, wherever there is in the locality a water or gas company 
already in possession of statutory powers. So careful has the Imperial 
Parliament been to hedge round the monopoly, and prevent any interfer- 
ence on the part of the aggrieved consumer. Wherever, therefore, there 
exists a company authorized by Act of Parliament to supply gas or water, 
the local authority can do nothing to relieve their ratepayers. 

Now there are manifest reasons why this state of the law should not be 
permitted to continue. The local authority having custody of the streets, 
and being responsible for their condition and repair, are often, under the 
present system, involved in disputes with the companies as to the due 
restoration of the streets which they have broken up to get at their mains; 
and much expense and repeated breaking up of streets can be saved where 
the urban authority is a corporation, and can arrange and select their own 
time and mode of doing the repairs of streets, mains, and sewers all simul- 
taneously, or selecting the most fitting opportunity as regards economy of 
outlay. At the present time we may have the urban authority break up 
the streets for the sewering; in a few months the gas company may break 
up afresh to renew, repair, or lay their mains; and before long the water 
company may do likewise. This isno imaginary case. It has occurred more 
than once in districts where I have resided, and I have seen it myself. 

Were these clauses of the Public Health and Borough Funds Acts amended 
so as to enable local authorities to supply themselves with gas and water 
in any case where a majority of the ratepayers passed a resolution 2 
favour of so doing, it would not be any injury toa company which had fairly 
done the best it could for the public as well as the shareholders, while it 
would be a remedy against various abuses which have crept into the 
management of gas and water companies. No body of ratepayers, We 
satisfied that, on the whole, the company had served them well, woul 
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enter into competition with an existing rs while it would lead to a 
strictly limited competition, and finally to the purchase, on fair terms, of 
such concerns as have failed to do their duty to the general public. 

As, however, I am no advocate for confiscation, even though, as in the 
cases under consideration, all gas and water companies hold their property 
subject to amendment of the law, and as the State has made this kind of 
property so valuable, I think the State and not the locality should bear what I 
would call the “ monopoly ” value as distinct from the actual “ commercial” 
value of the purchase of these undertakings ; and it is my belief that money 
from the Consolidated Fund would be more beneficially spent in this way 
for the relief of local rates than in some of the unsatisfactory ways now 
adopted for that purpose. 

My objection to the profit clauses of the Gas and Water Works Clauses 
Acts is that they do not give sufficient protection to the public in return for 
the privileges granted, and that practically the power of the Court of Quar- 
ter Sessions is confined to ordering a reduction in the price of gas or water 
under certain conditions only; these conditions being such as are very 
likely to be unfulfilled in some of the worst cases. The clauses do not 
sufficiently lay down what the profits of the undertaking really are; and 
though to business men this may seem a simple matter, when it comes to 
be dealt with by legal gentlemen it is quite a different thing. 

Thus some companies have thought fit to charge to revenue account 
extensions of their mains and works; while other companies, driven by 
mismanagement to any shift to pay the maximum dividends, or as near as 
possible to the maximum dividends, from a failing revenue, have practi- 
cally renewed their worn-out plant out of capital newly raised by autho- 
rity of Parliament for extensions only. The result in each of these cases 
(which is quite unprovided for by the Acts of Parliament I have named) is 
the same to the general public—viz., they pay a higher price for their gas 
or water than they ought to do; and it has been held that the Court has 
no power to interfere, because the purpose of the inquiry is strictly limited 
by the terms of the Acts. Surely we have here a very strong case for 
redress ; and there should be made such an amendment of the law as will 
carefully distinguish between those charges proper to be made to revenue 
account, and those which should be made to capital account, and the Court 
should be given power to grant restitution where wrong has been done 
either through design or ignorance. 

As a natural result of this loose system of accounts, we have the contrast 
of the Stoke-upon-Trent Company with a capital of £34,000, the Rotherham 
Company with a paid-up capital of £27,500, the Altrincham Gas Company 
with a capital of £53,623, while the Radcliffe and Pilkington Gas Company 
(through a process of charging renewals and rebuilding to capital account) 
have a paid-up capital of upwards of £100,000, and yet there is no legal 
remedy for this most oppressive mismanagement and misappropriation. 
All the Companies I have here instanced made somewhere about the same 
quantity of gas for the same capital outlay ; and there can be no difference 
except in the mileage of mains, which could never account for the immense 
diversity in the share capital, even had the case not been investigated and 
proved during a costly arbitration. 

Many argue that a gas or water company have no power to set aside a 
reasonable percentage for renewals, or, in other words, to form a depre- 
ciation fund. Here again, under due limitation to prevent this being made 
an excuse for never reducing the price, the law needs amendment, so as to 
bring the practice of these statutory companies into conformity with that 
of all correctly managed business concerns and corporation works, which 
provide a sinking fund and a depreciation fund. 

The present reserve fund, as provided for in the Gas and Water Works 
Clauses Acts, is only an elaborate means of carrying out that abominable 
plan of paying back dividends, which, in my judgment, has made the pro- 
visions of these Acts most unjust and most prejudicial to the consumer; 
while it has often been only an ignis —— to the investor, leading him on 
to pay a premium for his shares in the hope of some time coming in for a 
special bonus from unpaid dividends from the reserve fund. Surely the 
right to earn a maximum dividend of 10 or 7 per cent. is sufficient, with- 
out holding out a premium to shareholders and their directors to be 
apathetic in regard to those economies which even a statutory company 
must, if it is to be successful, carry out. Each year should be allowed to 
stand onits own results ; and if this were the law, both directors and share- 
holders would exercise a more constant and active vigilance over their 
expenditure. 

he only case in which a satisfactory remedy has been obtained by the 
public is that one in which more than the statutory dividends had been 
paid by means of bonuses, and where the directors themselves received 
sums for their services in excess of the amounts fixed by the Special Act; 
and while the other cases, to which I have referred above, have injured the 
consumers quite as much as the latter case, without conferring on their 
own shareholders any like advantage, the fine distinctions made by Courts 
of Law in the strict rendering of the words of the statute leave the consumer 
without remedy. 

We can fairly ask for such an amplifying of the powers of the Court as to 
enable it to deal with the indirect as well as the direct breach of the only 
provision for saving the pocket of the consumer. Any such amendment of 
the law is no breach of faith with the companies ; for the General Acts, both 
as regards water and gas, provide “ that nothing herein or in the Special Act 
contained shall be deemed to exempt the undertakers from any General Act 
relating to gas [or water] works, or any Act for improving the sanitary 
condition of towns and populous districts, which may be passed in the 
same session in which the Special Act is passed, or any future session of 
Parliament.” 

It is, I contend and maintain, for the national interest that we should 
have pure water and pure gas of high candle power supplied to the houses 
of the people as cheaply as possible; and, as the ordinary rules of com- 
petition which regulate prices do not apply to the supply of gas and 
water, the Legislature should be called — to modify the law so as to 
facilitate the acquirement of existing undertakings by competent local 
authorities. If this be not in every case possible, or desirable, then that 
such amendment of the law may be made as shall give the Court of 
Quarter Sessions more power to deal with any such undertaking as a Court 
of Equity as well as a Court of Justice. 

With regard to the purchase of these undertakings, we have a broad line 
of distinction to lay down that holds good pretty generally—viz., that while 
gas undertakings, even where purchased on what are extravagant terms, 
have been usually most profitable to ratepayers, the purchase of water- 
works has very often ended in heavy loss. This arises from the nature of 
things. For while you can increase the manufacture of gas to almost any 
extent, you cannot increase the rainfall over a given catchment area, and 
you have to go further for a supply, and therefore pay more for land and 
mains, or erect additional reservoirs of a costly nature; and then again we 
are met with the extravagant claims for land and water rights wherever 
the landowner knows that he can dip into the public purse. Again, the 
Waste of gas due to a consumer's carelessness is paid for by him, when it 
48 gas supplied to him by meter; but it is a loss to the ratepayers when 
water is wasted which is supplied for domestic use without a meter. 

. On the other hand, from a sanitary point of view, it is much more 
important that ratepayers should be supplied with pure water than with 





pure gas; although I cannot agree with that eminent gas engineer who 
recently stated his opinion in a scientific assembly that he considered a 
few grains more or less of sulphur in the gas mattered but little. The 
injurious effect of sulphurous acid on pictures, furniture, curtains, &c., is 
very secondary to its baneful effects on the health of those human beings 
who are obliged to inhale it in such large quantities ; and it is not creditable 
to the Corporations of Manchester and Salford that the gas supplied by 
them contains so large a quantity of sulphur compounds. 

It is a strange fact that the City of London is supplied with worse water 
than any town in the United Kingdom; and this notwithstanding the fact 
that the attention of the authorities is drawn to the impurity of the water 
monthly by the reports of eminent chemists whose duty it is to examine 
and report thereon. In this case, certainly, nearness to the centre of 
Government has not been followed by redress of the grievance ; and, notwith- 
standing many attempts to deal with the London Water Companies, they 
defiantly break the law, do not give constancy of supply, do not filter their 
water, and charge more than they are entitled to do, relying on the meek- 
ness and ignorance of so many householders who cannot help themselves. 
Yet these obstructionists to the public welfare have beaten many a Minister 
who has tried to deal with their property. So powerful is a monopoly in 
binding the first city in the world in its chains. 

The latest attempt to deal with this question, during the last session, 
although backed by almost every Metropolitan member, and having the 
support of the Government, met with deserved defeat, because it sought 
to charge by meter, and thus tempt the poor consumer to sacrifice cleanli- 
ness to the natural desire to save expense. 

The hardness, the organic impurity, and the want of proper filtration, 
added to the fact that the supply is not constant, and that the water is 
stored in cisterns, subject to further polluting influences, makes the London 
Water Supply one of the blots on the whole legislation in connection with 
this subject, which should have opened the eyes of the country at large to 
the necessity for reform extending beyond dealing with the grievances of 
a town, important although it undoubtedly is, whose population is about 
the same as the county of Lancashire. 

That the local authorities have, on the whole, where permitted to do so, 
proved quite worthy of the confidence reposed in them, is evident to any 
who are familiar with the facts. Important reductions in the price of gas, 
and in some instances of water, have followed from the wise purchase of 
these undertakings, both by corporations and local boards; and, in addi- 
tion, in many instances there have been such profits made that local rates 
have been much reduced. This also, notwithstanding that Parliament 
requires, in the case of local authorities, the setting aside of a sinking 
fund for the purchase of annuities and the repayment of borrowed moneys, 
and a a or reserve fund to meet renewals—precautions which 
most unfortunately they have not imposed on private companies. 

If you wish for accurate details on these points, you will find them 
abundantly given in the work of Mr. Arthur Silverthorne, who has done 
much to explain and popularize the advantages to be obtained from pur- 
chase wisely and timely made, and to whom I am indebted for much of 
the information on which this paper is based. 

But, with the obstacles placed in your way by the “grandmotherly” 
care of modern legislation, you must demand a greater degree of confidence 
to be placed in you; and you must prove, by your activity and zeal, that 
you are well worthy of similar trust to those corporations and local boards 
who succeeded in buying before the “‘ vested interests " took alarm, and 
set up the fresh barriers of 1872 in the Borough Funds Act, and of 1875 in 
the Public Health Act. 

To prove what I have said about the benefits to be derived from a 
wisely-managed purchase, even at what may be called monopoly values, 
let me give you the particulars of the saving effected to the borough of 
Birmingham by the transfer to the Corporation of the properties of the 
Birmingham Gaslight Company and of the Staffordshire Gas Company in 
1875. These undertakings were bought, the one at a charge of about 93d., 
the other at 64d. per 1000 cubic feet of gas sold, or an average of (say) 8d. 
per 1000 feet. This price is a very low one, and was chiefly due, it is said, 
to the ability of Mr. Joseph Chamberlain in conducting the negotiations 
for sale. The profits of the year 1879-80 are given by Mr. Silverthorne as 
— after paying annuities, interest, &c.; and this was disposed of as 

ollows :— 


Reduction in the price of gas. oe «© © © «© f he [6S IER 
Redemption of capital. . . « «+ «© «© «© © © #© # 26,165 
Relief of rates . . .« « « « 25,000 


This is but oneof many successful transfers; and those on a much smaller 
scale have, in like manner, yielded a lower price of gas to the consumers, 
and a considerable relief to local rates. 

Mr. Silverthorne gives as the result of his extensive experience that if a 
gas undertaking can be bought for such a sum as will only be a charge of 
1s. 1d. or 1s. 2d. per 1000 cubic feet of gas sold, it is likely to be a good in- 
vestment ; but beyond this figure he does not advise authorities to buy. 

In the matter of water-works, purchase should be undertaken only after 
the fullest inquiry, as such have often proved most disastrous. Here you 
must know the waterfall of the catchment basin, the adequacy of mains 
and reservoirs, the probable rate of increase of the revenue, and the possi- 
bility of such increase of population as may exceed the powers of the pur- 
chased supply of water, with many other minor points, before you can 

ossibly fale the value of any undertaking ; and it is undoubtedly written 
in capitals on this question, caveat emptor—let the buyer take care. 

If they watched, as it was most interesting to do, the progress of the 
present inquiry as to the Rochdale Water-Works, they would see proof of 
the dangers attendant on the purchase of water-works, which had been 
such a source of expenditure to the ratepayers in Rochdale; while the 
more they studied the purchase of gas-works, the more they would be 
convinced that judicious purchase was a source of profit. He maintained 
that what they wanted was more freedom to purchase such undertakings 
as it would be useful to the ratepayers for them to purchase, and also 
such an amendment of the law as would give them a real remedy in 
those cases where companies abuse their powers under existing Acts of 
Parliament. 

[An interesting discussion followed the reading of the paper, a report of 
which will appear next week. } 





In their last week’s issue, Natwre says : “ A fatal gas explosion took place 
in Paris four months ago near the Porte St. Denis, under circumstances 
quite similar to the accident which took place in Bermondsey on the 16th 
inst. Since that time the Prefect of the Seine has appointed a Commission 
to determine the best manner of searching for gas escapes. An electric 
lamp fed with a portable accumulator has been selected and rendered obli- 
gatory for such operations, This apparatus has been described at length 
in the French illustrated papers. It might, perhaps, be improved, but the 

rinciple is quite sound; and it is to be regretted that the results of the 

4 experiments have not become known in England.” The lamp 
referred to is the one described in our “ Notes” column in the JounnaL of 
April 8, p, 617. 
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THE SOUTH METROPOLITAN GAS COMPANY AND THEIR 
NEW WORKS AT EAST GREENWICH. 
Lanp PurcHAse ARBITRATION, 


On Monday last week, at the Surveyors’ Institute, Westminster—before 
Mr. R. Vicers—arbitration proceedings were commenced between the 
Trustees of Roper's Charity and the South Metropolitan Gas Company, as 
to the value of certain land which the Company require for their new 
works at Greenwich, and of which the Trustees are freeholders. 

Mr. Purmprick, Q.C., and Mr. Cuuss appeared for the Trustees; Mr. 
GRanTHAM, Q.C., and Mr. MansEtu Jones for the Company. 

Mr. Puiiprick, in opening the case, said that Roper’s Charity was 
established at the close of the sixteenth and beginning of the seventeenth 
century, being commenced in the reign of Elizabeth, and the declara- 
tion of trust being in the reign of James I. Since then it had gone on; 
and from time to time gentlemen had been appointed Trustees. Now, 
however, it was about to come to an end, so far as this property was 
concerned, because the South Metropolitan Gas Company, under the 
powers of their Act of 1881, were now doing at Greenwich what the 
Chartered Company had done at Beckton—bring their gas manufactories 
out of the crowded districts of the Metropolis, and establish their works on 
this spot. The simple question was, What was the value of the freehold to 
The Trustees ? It was in possession, subject to a lease for 14 years, granted 
in 1878, at £56 a year; but by giving three months’ notice, and paying for 
the crops at not exceeding £30 an acre, the Trustees were entitled to 
resume possession at any time. The Company had agreed to make this 
payment for the crops. 

Mr. GRANTHAM said the Company would accept the liability and respon- 
sibility, as they had had to pay more than £30 an acre for crops on adjoin- 
ing land; and this amount would have to be deducted from the value 
which the Arbitrator found. 

Mr. Purerick said it was a small matter, and he was content to leave 
it to Mr. Vigers to deduct what was right. The Company had not included 
in their notice to treat for a piece extending up to “ Arnold’s Sluice ;” and 
he had no doubt they supposed it belonged to some one else. Their com- 
pulsory powers had expired; but he would propose that it should be 
included by agreement, and then make one settlement of the whole 
matter. 

Mr. GRanTHAM said the Company were quite prepared to accept this 
suggestion, and a letter had been written by his dake stating that they 
wished to purchase all that the Trustees had. But the Company said this 
was not an error; that this piece of land up to Arnold’s Sluice was a piece 
that had been in the possession of the Plumstead District Board of Works 
for a great number of years. 

After some discussion, it was agreed that the Company should take the 
extra land subject to proof of title by the Trustees; the Arbitrator to value 
it separately, so as not to vitiate the award, and the notice to treat to be 
amended so far as to include it. 

Mr. Puuerick said that this land was almost the last piece of land next 
to Greenwich which was open to the river; and probably this was the 
reason why the Company had chosen it as the site for their new works, 
which would occupy in all about 130 acres. The province of London (it 
could hardly now be called a city) seemed to be extending downward 
towards the mouth of the river; and the carrying trade of the world (so 
much of it as came to the Thames) was finding accommodation lower down 
the river than would have been thought possible 60 years ago. Therefore 
the land was becoming more and more valuable. The Trustees of the 
Charity had no wish to realize at present ; butthey were compelled to sell, 
and it was one of the cases in which the persons interested had a right to 
look at the ultimate future. There was a public footpath that was to be 
stopped up under the Company’s powers ; outside it was a piece of fore- 
shore; and farther on there was a piece which was covered : high tides 
once or twice ina year. The Trustees had such rights over this as usually 
appertained to landowners; subject, of course, to the control of the Con- 
servancy Commissioners, who, however, never refused their licence if what 
was proposed to be done was unobjectionable. The Company would naturally 
desire to have a wharf for landing coal, &c.; and, taking the practically 
existing line of solid ground, there would be 570 feet of river frontage 
available for this purpose. 

Mr. GrantHam: The existing line is a very zigzag line. 

Mr. Puiverick said he was taking a straight line. 

Mr. Henry J. Lankester, land agent and surveyor, produced plans of the 
estate. He found that the Ordnance map gave rather more area than was 
claimed by the Trustees. Taking his knowledge of other wharves, he took 
a line midway between the river bank and the old foreshore line, and 
thus found a frontage of 570 feet. This was a line which he thought the 
Conservators of the Thames would allow them to carry out. He had 
assumed 250 feet as the available depth ; and, after making all deductions, 
he put the minimum value at £1 an acre. His valuation was— 


570 feet of frontage at £1 a foot, 25 years’ purchase . . + £14,250 
10 per cent.forcedsale . . . « « « © © « «© « 1,425 

1800 feet of building frontage at the back, 4a. 2r. 30p., at £1200 
Ge ss 0 «oe et 3 8 5,625 
10 per cent.forcedsale . . . a 562 


+ £21,862 
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The quantity of land for the wharf he had taken to be 4a. Ir. 82p.; and 
this, added to the back land, 4a. 2r. 30p., made 9a. Or. 22p._ There was 
more land shown in the foreshore in the old deeds; but he did not take 
this into account. The length of the new roads would be 1180 feet; giving 
a building frontage of 1800 feet. He reckoned £1200 an acre; including 
the roads, and after all deductions. He had had the laying out of some 
land in the marshes here; but had not sold any. 

Cross-examined: The land on the river side was principally occupied by 
factories ; but there had been a number of cottages built during the last 
15 years. He knew of no wharves in this neighbourhood with so small 
a depth as 250 feet; but the telegraph works had 300 feet, and the iron 
works only 280 feet depth. He thought £1 a foot was a very low price. 
He believed it could be realized at the present time. He had known 
wharves sell at £2a foot frontage. There was the advantage here of a road 
at the side and another at the rear. At £1 a foot the amount was between 
£3000 and £4000 an acre. There would not be any difficulty as to founda- 
tions, as they could be concreted. Some land on which cottages had been 
built near here stood at £2400 an acre; and he had put the land now in 
question (being undeveloped) at £1200an acre. He reckoned 25 years’ pur- 
chase on the uncovered frontage land. Its value as covered land would 
depend upon what was put on it. He had always valued land in this way ; 
and it had been sanctioned by the Court of Chancery as the proper value. 
If land was laid out and the ground-rents fixed, it was usually valued at 
25 years’ purchase. 

Mr. Henry J. Hards, land agent and surveyor, said he had had 40 years 
experience, and had dealt with most of the property which had changed 
hands lately. The difference of measurement between the claimants’ plans 
and the notice to treat was accounted for by the waste of foreshore, and b 
land taken to form the Terry Road. He was of opinion that this land, 








with a depth of 260 feet, was worth £1 a foot per annum. The remaining 
6a. Or. 1lp. was worth £1500 an acre. The frontage wasa valuable piece of 
property. He had dealt with several plots of property in the neighbour. 
hood, and had settled claims against the GasCompany. Having regard to 
the negotiations he had had, and the prices that had been asked and 
obtained, he thought £1 a foot was a very low price indeed. His valuation 
worked out as follows :— 
640 feet frontage, with a depth of 260 feet, he was of opinion 
was worth £1 a foot per annum, and he capitalized this at 
20 years’ purchase . . + + «© + «© « «© « «© #2 @ « 
There remained 6a. Or. 11p. of land which was available for 
building, and which he considered was worth £1500 an acre . 


£21,800 
10 per cent.forced sale . . « « « «© «© «© «© «+ « 2180 
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Charlton’s Wharf was sold at £2 2s. a foot, and it had a depth of 450 feet, 
He had been induced to put the claimants’ property at a low figure beliey. 
ing it would lead to a settlement with the Company, as they were asking 
£2 13s.a foot frontage for some land closetoit. In thesettlement with the 
Trustees by the Company for an adjoining wharf, there was an actual 
rental of £590, which was capitalized at 25 years’ purchase ; and 54 acres 
of back land was bought by them at £4600, or about £800 an acre. 

Cross-examined: If the frontage was to be taken at the river bank, and 
not at the foreshore, there would still be the right to throw out jetties to 
the foreshore; and this increased the value of the land. No doubt the 
depths of wharves were much greater in days gone by, when land was 
not so valuable ; but 260 feet was quite sufficient. 

Mr. John Robert Cassell, land agent and surveyor, said his firm had had 
considerable experience with waterside property in this neighbourhood; 
and he knew this site very well. It was most eligible for the purposes of 
the Company. There was no other spot so near which was so large. He had 
had the plan checked by his surveyor. The foreshore frontage was 640 feet ; 
and the terra jirma frontage 570 feet. He had adopted the 570 feet, 
although the owner would be able to throw out jetties; and he took a 
depth of 200 feet, which he considered was sufficient, as by going deeper 
they were farther away from the river, and lost its advantages. He valued 
it at 20s. a foot. His valuation was as follows :— 

570 feet of frontage, with a depth of 200 feet, worth £1 a foot per 
SEES TT Sar Se Sea 
When built upon and utilized, it would be worth (as a secured 
ground-rent) 25 years’ purchase; but being at present unoccu- 
pied, he took it at 20 years’ purchase . . . 6 »« « » « 29 


£11,409 
About 6 acres of land adjoining, with a large frontage to Terry 
Road, he valued at £750 anacrel. . . .« »« © «© © «© « 4,500 


£15,900 
10 per cent. forced sale . . »« «© «© © © «© © «© « 1,590 


Total . « « © © © «© © «¢ © «© « «© £17,490 


When the Company obtained their Act the population was very scant; but 

it had since increased very much. He knew wharves on the north side of 

the river with as low a depth as 200 feet. Land on the south was not of 

the same value as land on the north of the Thames; but a railway was 

- > be made, which would make access to the Greenwich marshes less 
ifficult. 

Mr. James Marr, surveyor and land agent, said he had dealt with land 
in this district within the last four years. He had let land at a very 
considerable increase]in rent during the last ten years—since the Green- 
wich and Woolwich Direct Railway and the tramways had been made. As 
soon as the houses were built they were let. On an estate near the Green- 
wich Road 850 houses had been built within the last four years ; and they 
let readily. He was agent for the Greenwich and Blackheath Estate. In 
valuing the land now in question, he should include the whole of the land, 
whether it was covered with water or not; and, therefore, he would take 
the 640 feet frontage. He had dealt so with other land; and the Con- 
servators of the Thames allowed it, and raised no difficulty. He valued 
the 640 feet frontage at £1 afoot. His valuation was as follows :— 

23 acres of land fronting the river, including the foreshore, and 

a depth of 250 or 260 feet, 640 feet frontage, at £1 . . ° 

pg a er 
£12,800 

. 6,250 


£640 
20 


6} acres of building land at the rear, at £1000 an acre. . . 


£19,050 
+ 1,905 


10 per cent.forcedsale .....+-« © «© « 


Total. . « 2 «© © © © © © © © © + £20,955 


He considered that 250 feet was sufficient depth. If they wanted more 
they should take it as back land, atso much an acre. In valuing the back 
land at £1000 an acre, he had been guided by actual dealings. If the pro- 
posed steam-ferry across the Thames was carried out, it would materially 
enhance the value of the property ; but he had not taken this into con- 
sideration. Within the last few years—since the penny trams had been 
running, and the new railway opened—the increase in the value of the 
property had been very great. There was another railway authorized, 
which would come very near; and notices to treat had been served. 

Cross-examined : The nearest railway station was about a mile away. 
He had recently let land at four times the rent he had obtained a few 
years ago for the Jand next to it. He had had an offer of £20 an acre for 
30 acres, for the deposit of mud from the docks. He had no experience of 
the letting of waterside properties. 

Mr. S. Green, land agent and surveyor, said he had had dealings with 
property in the immediate neighbourhood. Some land, a short distance 
away from this, he had let; and it was now covered. He had prepared & 
plan of the claimants’ property, showing 2176 feet frontage of building 
land, allowing 185 feet depth for the wharf. He took the river frontage at 
570 feet. He had dealt with waterside land from Wandsworth to Southend; 
and he thought this land was worth £1 a foot with its advantages of fore- 
shore. The back land, from his knowledge of adjoining properties, was 
worth £438 a year ground-rent. He made no deductions for roads, because 
a builder would take it at that price, and make the roads and sewers him- 
self. His valuation was— : 

570 feet frontage, at £1 a foot, 20 years’ purchase. . . . . £11,400 

Back land, at £438 ground-rent, 18 years’ purchase, allowing a 
year’s peppercorn anda year fordevelopment , . .. . 7,740 
£19,140 


1,914 


ae £21,054 


Cross-examined: He valued the building land at various prices, from 
3s. 6d. to 4s. 6d. a foot frontage. 
The arbitration was then adjourned. 


10 per cent. forcedsale. . . « » © © es eo @ @ 
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THE FATAL GAS EXPLOSION IN BERMONDSEY. 
CoroneER’s INQUEST. 

On Monday, the 20th inst. (as briefly announced in the Journat last 
week), Mr. S. F. Lancuam held an inquiry at Guy’s Hospital into the cir- 
cumstances attending the death of William Jones, aged four, who was 
killed by the gas explosion which occurred on the previous Thursday at 
No. 28, Edward Street, Star Corner, Bermondsey. 

Mr. J. W. C. WasHINGTon appeared on behalf of the South Metropolitan 
Gas Company, from whose main the gas causing the explosion had escaped; 
Messrs. BoarpMaN watched the proceedings on behalf of some of the 
injured persons. 

At the commencement of the inquiry Mr. WasuinecTon stated that his 
clients deeply regretted the unfortunate accident which had taken place 
and — do all in their power to make the investigation as searching as 

ossible. 

. The following evidence was then taken :— 

Alfred Jones, father of the deceased, stated that on the evening of the 
day preceding the accident he perceived a strong smell of gas—so strong 
in fact, that he went to the police station, and madea complaint. He was, 
however, informed that the police had nothing to do with gas. On the 
Thursday the smell became so bad that his wife, in company with a 
Mrs. Pugh, went to the offices of the Gas Company and complained of the 
smell ; and two men, named Honey and Woolger, were sent to inspect the 

remises. These men began pulling up the pavement in front of the 
nouse; and they made several holes with the pick, as far as it would go 
down. They applied a bit of lighted tarred rope to see if they could find 
any gas. Not iscovering any, they commenced digging in the road; but 
were unsuccessful in finding the escape. He then asked them to come into 
the house and smell in the cvual-cupboard in the passage near the back-room 
door. Honey said: ‘‘ You do smell very much of gas here.” Neither of the 
men had a piece of tarred rope with him at this time. Honey took a box 
of lucifers from his pocket, and struck one to see if he could find gas in the 
coal cellar; and not finding any, he asked if he could go into the front 
room. Upon being told that he might go into any of the rooms, so long as 
he could stop the smell, he asked for a candle. Witness’s wife inquired if it 
was not dangerous to take in a light. Honey smiled, and said, “Oh, no; 
there is no fear of danger.” Witness’s wife a second time asked if there 
was any danger; and was again told that there was no fear of any. The 
man went upon his knees and looked at the boards; and then asked for a 
hammer and chisel with which to remove a piece of board. Witness went 
to obtain these things, and remembered no more, as the house was almost 
immediately blown down, and he himself rendered insensible. At the time 
witness left the room, the man was on his knees looking at the board; and 
he had a lighted candle in hishand. There was no gas burnt in either his 
voor wd the as hag houses; so that the escape must have pro- 
ceeded from the main in the street. Heh i 
Wednesday preceding the accident. eunasnsiniianimeiaaens 

By the Jury: The boards were not closely laid together in the front 
room, and the candle which was alight did not have any effect. Honey 
and Woolger took up three or four flagstones in front of the house; but 
they did not lay bare any pipe—they merely made a hole the depth of the 


ick. 

By Mr. WasutneTon: The nearest house which is supplied with ga 
four doors off on one side, and five doors on the other. PVhen he scnedines 
the smell on Wednesday he did not think it was sewer gas; in fact, he 
could hardly say what it was. He had an idea that gas was escaping from 
somewhere ; but it was not a smell like sewer gas. He was not aware that 
anything had been done to the sewers in the house recently; though he 
knew that about two or three years ago a new sewer was built in the street. 
He had not perceived any smell from this sewer. The strongest smell of 
gas was in the front room. When the man went to the coal-cupboard there 
was a strong smell of gas, but no harm resulted from the striking of the 
match. They were in the front room more than five minutes before the 
explosion occurred. _ Before the candle was lighted the men did not ask 
him which way the joists ran. The piece of board which the man wanted 
to remove was near the window. The window was open top and bottom, 
and the door of the room was also open. In the back room there was a 
fire alight, and a paraffin lamp burning. 

Jane Jones, wife of the previous witness, deposed that she first noticed 
an escape of gas about seven o’clock on Wednesday evening. Upon inquir- 
ing of her next-door neighbours she found that they had also perceived the 
smell ; though the people in the house opposite had not. After confirm- 
ing the evidence of her husband as to the complaint at the police station 
and at the offices of the Gas Company, and the arrival of Honey and 
Woolger, she said she asked the men whether there was any danger, and 
they replied: “It is all right; there isno danger.” Witness went into the 
house and afterwards heard Honey ask her husband for a light. He gave 
the men a candle; whereupon she went into the front room, and said: 
Po it safe to bring a light in shere?”” Honey replied that there was no 

enone. One of the men, having pulled the sofa away from the front of 
the window, asked her husband for a hammer and chisel, and went on his 
knees on the floor. He afterwards took a piece of tarred rope and put it 
ate the wainscot, and the explosion immediately occurred. The 

eceased was lying on a temporary bed in the back room, having been 
moved from the front room on account of the strong smell of gas. 

By the Jury: The smell was very bad on Thursday, so much so that 
everything they ate seemed to taste of gas. The man held the tarred 
Tope near the wainscot. He had scarcely lit it when the explosion 
occurred. The reason witness asked whether it would not be dangerous 
to take a light into the room was because the gentleman to whom she 
complained at the Gas Company’s office told her it would be; and he also 
advised her to open the windows. 

Jane Pugh deposed that she resided at No. 27, Edward Street, and 
that on the Wednesday and Thursday in question she perceived a smell of 
gas in her house, though it was not so bad as in No. 28. The smell con- 
tinued all day on Wednesday; and as it became worse on Thursday, she 
accompanied the last witness to the Gas Company’s office, and made a 
complaint. They were told that some one should be sent up immediately 
to see to it. She saw the men arrive; but as she did not go into No, 28, 
she did not know what took place there. She saw the men take up the 
paving-stones, and light a piece of tarred rope ; but no sign of gas was 
found. When the explosion occurred witness was blown a short distance, 
but was not hurt. 

By the Jury: At the Gas Company’s office they were told to open all 
their windows, and not to have any light. 

Police-constable George Reader stated that about half-past nine on 
Thursday he heard the report of the explosion, and upon going to Edward 
ant found that No. 28 had been blown down. He assisted in rescuing 

injured, 

This being all the evidence which the Coroner proposed to take, 

Mr. Wasuineton tendered the evidence of Honey and Woolger, and also 
that of the Chief Engineer of the Company (Mr. Frank Livesey), who had 
Since examined the locus in quo. 

Po Coroner said he should be happy to receive the evidence, especially 
of the Chief Engineer, if it would throw any light upon the affair. 





Mr. Frank Livesey, examined by Mr. WasuincTon, stated that in conse- 
quence of the explosion he went to Edward Street on Friday, between 
eleven and twelve in the morning, and found that the gas-main had been then 
partly unstripped. He had also made a further examination that morning ; 
and, as the result of the two investigations, he found a recent fracture in 
the main. In fact, the main had been completely severed ; the position of 
the severance being nearly opposite No. 29, Edward Street. At the point 
of fracture the main was supported by an upright piece of timber, which 
would prevent the pipe from sinking; and this piece of timber rested 
most probably upon the sewer. But two years ago a new sewer was con- 
structed in this street; and as the sewer was a large one, and the street 
narrow, it was necessary to support the houses on either side by strong 
timber struts at intervals of 5 feet. He found two struts close to the frac- 
ture. One was in its proper position ; but the next one, going south of the 
fracture, had dropped some 5 or 6 inches, and pressed the main down to 
this extent, thereby causing the fracture where the main was solidly 
supported. The gas-main was there when the sewer was built, and the 
contractors to the Metropolitan Board of Works put in the struts. The 
gas escaped in large quantities from the fracture, which, in witness’s 
opinion, could not have existed longer than two or three days. The dis- 
tance from the fracture to No. 28 would be about 13 or 14 feet. The gas 
would necessarily find its way underneath the timber struts to the adjacent 
houses. There was nothing weak or deficient in the main. 

By the Coroner: The advice which it was said was given at the Gas 
Company’s office—viz., that the windows should be opened and no light 
brought into the room—was proper advice to be given. 

The Coroner: Do you consider the course taken by the two men from 
the Company, in proceeding with a lighted tarred rope to ascertain where 
the escape came from, was a right course to take ? 

Witness: The men were given to understand that it was sewer gas. 
[Question repeated.] I may say that men often go to look for escapes ; and 
it is an easy thing for them to find out—they judge by their noses. In 
answer to your question, I should certainly say that the course pursued 
was not right; but I may remark, in extenuation, that the men knew 
there wasa light in the back room, and therefore they might have thought 
it safe to use a light in the front room. 

In answer to my question, you say that, abstractly, it was not a proper 
course to pursue. What course, in your judgment, would it have been 
right to adopt ?—As it was late at night, and somewhat difficult to strip 
the main, it would perhaps have been better to have told the people to 
keep their windows open until morning, and not to use any light. Honey 
has been in the service of the Company since 1879, and has always given 
satisfaction ; so much so that he was recommended for an increase of pay 
in the very week of the accident. Woolger has been in the Company's 
employ for about three or four years, and both men thoroughly under- 
stood their work. If there had been a support at every joint of the pipe 
the fracture would not have occurred. 

At this stage the proceedings were adjourned for a short time, in 
order to allow the jury to inspect the scene of the explosion. Upon 
re-assembling, 

The Coroner asked whether there was any one present to represent the 
Metropolitan Board of Works. He said he thought, as the matter had 
become one of public notoriety, the Board would have been represented 
that day. 

The Coroner's Orricer stated that there was no one present from the 
Metropolitan Board. 

Mr. Frank Livesey, in answer to the jury, as to whether the Gas Com- 
pany were satisfied with the way in which their mains had been relaid by 
the contractor to the Metropolitan Board, stated that the ground was filled 
in without the Company’s inspector being able to view it. Several visits 
were paid on this particular occasion, and the contractor to the Metro- 
politan Board of Works promised toflet the Company's inspector know when 
the trench would be filled in; but this he failed to do. Several letters, 
which could be produced, passed upon the subject. The attention of the 
Metropolitan Board was called to the way in which the work was done ; 
but the letters were not written by witness as he was not the Company’s 
Chief Engineer at the time. The late inspector, who was present, could 
speak as to what took place. The Company did their utmost to see that 
the work was properly carried out by sending their inspector, and asking 
to know when the trench was to be filled in, so that they might be present 
to see how it was done; but it was filled up without any notice being given. 
After it was filled up the Company would hardly like to reopen it. 

The Coroner again observed that, in the interest of the public, he 
thought a representative of the Metropolitan Board of Works ought to 
have been present at the inquiry. He was very sorry that public boards 
were not ready to assist these investigations as they ought to do; and, if 
the jury thought it requisite, he would adjourn the inquiry in order that 
the Metropolitan Board might be represented if they thought fit. All he 
= say was that, in his opinion, they ought to have been present that 

ay. 

Mr. Boarpman thought it was not fair to make remarks of this nature 
about a public body, when probably they had not had notice that such an 
inquiry was to take place. 

xamination resumed: On Jan. 20, 1882, the attention of the Metro- 
politan Board of Works was called to the fact that they must use proper 
means for supporting the gas-main; and, in reply, a letter was received 
from the contractors (Messrs. Kellett and Bentley) to the effect that, as 
there was only a short length of pipe in their trench, they preferred to 
run the risk of its settling down rather than incur the expense of reopening 
the road. He thought it right to say, in explanation, that he could not 
be positive that this letter referred to Edward Street ; but it was all one 
contract. 

In reply to a juror, witness stated that, so far as he was aware, no acci- 
dent had occurred to the gas-pipe while the new sewer was being made, 
As to whether the Company were satisfied with the reply received from 
the contractors, he must decline to answer the question, as he was not 
then Chief Engineer. When the Metropolitan Board constructed a sewer 
they were bound, if they came across a main, to support it while the 
works were proceeding, and afterwards to solidly fill in the ground, 

The Foreman: Were the Company satisfied with what was done when 
the road was filled in ? 

A Juror: How can he answer such a question when he was not then a 
servant of the Company ? . 

After a short discussion, the Coroner ruled that the witness could not 
be asked the question. 

Witness said he might perhaps be allowed to say, as he had been asked 
by several of the jurors, when inspecting the scene of the explosion, why 
it was the gas did not come up through the road instead of going into the 
house, that, upon excavating the road, they had found an old drain 
running into the house, and, of course, it was much easier for the gas to 
go through the drain into the house than to come through a macadamized 
road, 

Thomas Honey (who, after having been cautioned by the Coroner, 
elected to give evidence) deposed that he was a gasfitter in the employ of the 
South Metropolitan Gas Company, and had been so for the last six years. 
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During this time he had been constantly in the habit of seeing to gas- 
fittings. On the Thursday in question, about eight o’clock, he was 
directed to go to Edward Street, to ascertain as to an escape of gas. He 
accordingly proceeded there in company with Woolger. Upon arriving at 
No. 28 he found the windows of the house open. He perceived a slight 
smell of gas; but it did not seem to be fresh gas—it was more like sewer 
gas. Having searched outside the house for an escape of gas by making 
several holes in the path, and applying a light to the holes without 
success, he tried in the roadway, but failed to discover any trace of gas. 
He afterwards went inside the house, and asked a female whether she 
smelt it in the back parlour. She said, “No;” she smelt it most in the 
front parlour. He then asked her for a light, to ascertain which way the 
boards ran, with the view of taking one up. Thelight was brought to him 
in the passage by Mrs. Jones. He took the light into the front room, and 
moved a couch from under the window, and while examining the boards 
the explosion occurred. He remembered Mrs. Jones asking whether it was 
safe, or whether there was any danger; and he replied: “No; there is no 
danger whatever.” The reason he said so was because, after trying outside 
the house and not finding any gas, he concluded that it was sewer and not 
coal gas that had been smelt. He used alighted tarred rope in the road, but 
notin the house, Inside the house heonly had a candle. He did not know 
that the Company had directed that no light should be used, and that the 
windows should be set open. Having examined the roadway and the path, 
and not finding any escape of gas, he considered, as there was a light in the 
back room, that it would be perfectly safe to have a light in the front room. 
Had he supposed that it was at all doubtful he would not have run the risk 
of having a light. He knew there was no supply of gas to the house or to 
the adjoining three or four houses. He did not have a tarred rope inside 
the house; this was left in the gutter outside. 

By the Jury: He only recollected Mrs. Jones asking once whether it 
would be dangerous to have a light. He did not remember that Mr. Jones 
was present,and gave himacandle. His recollection was that Mrs. Jones 
gave him the candle. The rate at which the gas weuld travel depended 
very much upon whether there were any sewers or old drains; and, of 
course, if there were any old drains under the house the gas would make 
its way through them much quicker than through a macadamized road. 
As soon as a hole was made in the hard ground, the gas would find its way 
there, if there was any. As he did not find any gas in the road, he did 
not consider it dangerous to take a lighted candle inside the house. It 
was true he did not smell the gas outside, though he did inside, and that he 
took a lighted candle to ascertain whether it was there. This he did not 
consider to be dangerous. 

The Coroner: When you found the smell of gas in the house, do you 
not think it would have been better to have waited until the following day 
before looking for it. 

Witness : When we are sent out to a job of this kind we do our best to 
find the escape, and make the place secure. If we did not, and a person 
came along and dropped a light upon the ground after lighting his pipe, 
he would probably cause an explosion. 

By the Jury: Knowing that gas was not burnt in the house, I do not 
think it would have been better to have opened the road than to have 
asked for a light, as we had already opened the ground in front of the 
house. As the people were complaining of the smell, and wished to have 
it removed, I thought it best to do what we did. 

James Woolger (after being cautioned by the Coroner) stated that he 
was, and had been for the last five years, a labourer in the employ of the 
South Metropolitan Gas Company, during the whole of which time he had 
been employed in matters of this kind. Upon going to Edward Street 
with the last witness, he perceived a slight smell—not a strong smell—it 
was like a dead drain, or sewer gas. He did not hear Mrs. Jones ask 
whether it was dangerous to have a light, nor did he hear Honey ask for a 
light. He perceived a faint smell of gas in the front room, and he told 
them to keep the window and door open. He assisted to take up a stone 
close to the kerb, and drove down the pick up to the eye into the ground. 
Honey then tried the hole with the tarred yarn; but he could not get any 
light. Another stone was then shifted, but no light was obtained ; and 
thereupon the tarred yarn was extinguished. Returning into the house, 
witness asked permission to move a couch in the front room. This being 
granted, he went down upon his hands and knees to examine the boards, 
and near the window he saw a piece of board about 10 inches to 1 foot in 
length. He recollected no more after he asked Mr. Jones for the loan of a 
hammer and chisel. He did not see any candle brought in—he had no 
recollection at all upon the subject. Supposing there was an escape of 
gas, it would be very wrong to have a light. He was positive that he did 
not ask for a candle ora light. Honey was the man who had charge of 
the job; witness was merely there to assist. 

Witness was pressed at some length by the jury as to how he knew that 
the piece of board was only 10 inches to 1 foot in length if he did not have 
a light, as it would be impossible, at that time of night, to see. But he 
still maintained that he had no light; and supposed there must have been 
one in the passage which enabled him to see. 

Mr. Wasuincton : Did you do all that was feasible and proper to find 
the escape outside ? 

Witness: Yes. 

Dr. J. Ryle, house surgeon at Guy's Hospital, deposed as to the injuries 
sustained by the deceased that were the cause of death. 

The Coroner, in summing up, said he was sure the public ought to be 
much indebted to the jury for the great attention they had paid to the 
case. It was perfectly clear that the death of the deceased was due, as 
appeared by the medical evidence, to injuries received by the explosion of 
gas ; and the question to be decided was as to how the explosion originated, 
and whether it was caused by the culpable negligence of any parties; and, 
if so, what parties. It seemed that the explosion took place in a house 
where gas was not used, and where gas had evidently found its way to such 
an extent as to make the inmates feel that in eating their food everything 
seemed to have the flavour of gas. In consequence of this state of things, 
representations were made by Mrs. Jones and Mrs. Pugh to the Gas Com- 
pany ; and the officials, without any hesitation or delay, sent two of their 
workmen—Honey and Woolger—to investigate the matter. Besides the 
evidence of these men, the jury had had the benefit of the examination of 
the Company’s Chief Engineer. The evidence of this gentleman was ve 
useful and most important, as showing how the explosion was caused. 
Possibly there could be no doubt whatever upon the evidence that the 
explosion was immediately caused by the light which was taken into 
the room by Honey. It would be for the jury to say whether that act 
was the immediate cause of the death—whether there was any gross or 
culpable negligence on his part in acting as he did. But, as he had already 
stated, they had had the evidence of the Chief Engineer of the Com- 
pany; and this evidence was most important, because it showed how it was 
possible that the escape of gas might have occurred. [The Coroner then 
read the evidence given by Mr F. Livesey.] In addition to this evidence, 
they had the letter, which had been produced by Mr. Livesey, from the con- 
tractors, stating that as there was only a short length of pipe in the trench, 
and, so far as they had gone, they had well rammed the ground under- 
neath, it would be more advisable to run the risk of any settlement than 








to go to the expense of taking the road up. The question was whether 
this letter being in existence, it did not follow that there was very great 
inattention to the interests of the public on the part of the Metropolitan 
Board of Works, in not seeing that there was no risk of a settlement. [f 
was a question for the i to consider whether, if the road had been taken 
up and properly attended to, the mischief might not have occurred. 

A Juror observed that Mr. Livesey would not state that the letter 
referred to the particular spot in question. 

The Coroner admitted that this was so; but said it was clear that it 
was part of the same contract. Having read the evidence which had been 
given by Honey, he said the question for consideration was whether there 
was anything like gross, culpable negligence on the part of the men in 
taking the candle into the room, whereby the explosion was caused, 
Both were men of some experience connected with the oes pod and they 
had to run a great risk in what they did; and Honey had told them that day 
that he did not consider there was any danger, as there was a fire and a light 
inthe back room. The jury must take into account that Honey would not 
run the risk of losing his life, unless he really felt that, in the exercise of hig 
judgment, it was safe. He might have been deceived ; and, as the result 
proved, he was deceived. If they found that there was gross or culpable 
negligence on his part, whereby the deceased lost his life, it would be 
their duty to return a verdict of manslaughter against Honey. With 
regard to Woolger, he was merely the co-adjutor of Honey, and had 
nothing to do with taking the light into the room. It was for the jury to 
say whether it was anything more than an accident—whether there had 
been anything like negligence or want of care in what was done. 

The jury then retired ; and, after an absence of 35 minutes, returned a 
verdict of “ Accidental death,” and expressed the opinion that there had 
been neglect on the part of the Gas Company in not seeing their main 
properly secured in the roadway before the completion of the road above 
the sewer. They also strongly censured the action on the part of Honey 
in searching the room for gas with a naked light. 

The Coroner: Is it the opinion of the jury that there has been 
negligence ? 

The Foreman: Yes; negligence on the part of the Company. 

The Coroner: Do you mean negligence amounting to criminal negli- 
gence ? 

The Foreman: Certainly not. 

The Coroner: You do not consider that Honey’s conduct, in searching 
for gas with a naked light, amounted to anything approaching criminal 
negligence ? 

The Foreman: Not at all. 

The Coroner: Negligence amounting to want of care ? 

The Foreman: A want of forethought. . 

The Coroner: That is the verdict of you all? 

The Jury: It is. 

The inquiry then closed. 





THE BRITISH GASLIGHT COMPANY’S STAFFORDSHIRE 
POTTERIES UNDERTAKING. 

The statement of accounts of the Staffordshire Potteries Station of the 
British Gaslight Company for the year ending June 30 last, which has 
recently been issued, shows that up to that date there had been expended 
on works and plant the sum of £107,723 19s. 5d., of which £8316 3s. 8d. 
had been laid out (principally on manufacturing and distributing plant) in 
the immediately preceding twelve months. Up to 1880 the Company had 
expended £72,610 upon their station in the Potteries. In that year, how- 
ever, they obtained parliamentary power to raise further capital to the 
extent of £50,000, which was to bear a dividend of 5 per cent. only ; and of 
this amount £35,113 19s. 5d. has been expended. In the twelve months 
covered by the accounts, the Company earned a profit of £7080 18s. 4d., 
which, added to a “ balance due,” made a total standing to the credit of 
the profit and loss account, on June 30 last, of £10,983 7s. 5d. The divi- 
dends to which the proprietors of the various classes of stock are entitled 
(5, 74, and 10 per cent. respectively) absorbs £8203 16s. of this sum; the 
balance of £2779 11s. 5d. being devoted to the payment of back dividends 
accruing to Junelast year. The Company are absolutely without a reserve 
fund; but they have an insurance fund amounting to the astounding sum 
of £484 14s., to which it was made up from £454 5s. 6d. (the amount on 
June 30, 1883), by additions of £14 3s. 10d. for interest, and £16 5s. trans- 
ferred from the revenue account for the past year, the principal items 
in which are as follows :— 

Dr. Revenue Account for the Year endiug June 30, 1884. Cr. 





Coals en ae . £10,899 4 1 Sale of gas— 
Purifying materials. . . 1,729 7 9| Private consumers, at 
Salaries of Engineer and | 8s. 6d. per 1000 cub. ft. £25,310 0 4 
Officers . «. «+ + «© « 72016 8! Publiclighting and under 
Wes «4 + % 6 8,756 19 7 contracts. . . . . 203615 1 
Repairs,&e. . . . 8,362 15 3) Rent of meters and fittings 1,115 0 7 
Distribution expense: 1,487 7 9 | Residual products— 
Publiclamps. .. . 65111 5 Coke and breeze . . 1,13 16 1 
Rent, rates,andtaxes. . 1,58616 0} Tar ... .. +. + 2433 14 4 
Management expenses. . 1,867 16 8 | Ammoniacal liquor . 538 7 5 
Insurancefund . .. . 16 5 0| Sulphate ofammonia . 545 17 10 
Law charges. ... -« or ~~ ae 6211 7 
Depreciation (1 percent.). 1,028 4 4 
Baddebts. . .« « « « 20618 1 
Total expenditure. . £26,775 411 
Balance ... . . 7,08018 4 
£33,856 8 8 Total receipts . £33,856 3 8 


The quantity of coal carbonized in the year was 19,959 tons, and it 
yielded 185,617,500 cubic feet of gas, 11,472 tons of coke, 997 tons of breeze, 
204,413 gallons of tar, 484,527 gallons of ammoniacal liquor, and 172 tons of 
sulphate of ammonia. Of the total quantity of gas made and in store 
(about 1864 million cubic feet) 164 millions were accounted for, and 22 
millions (or 11°8 per cent.) unaccounted for; leaving about half a million 
cubic feet in store at the close of the financial year. 


THE GAS SUPPLY OF HULL. 
THe Proposal BY THE CoRPORATION To PuRcHASE THE KrxasTon Gas 
Company’s WoRKS. ; 

A Meeting of the Lighting Committee of the Hull Town Council was 
held last Wednesday—Mr. Exam in the chair—when the minutes of the 
Sub-Committee appointed to negotiate for the purchase of the works of = 
Kingston Gas Company were read. The correspondence which had passe 
between the Town Clerk and the Clerk to the Company (Mr. F. A. Scott) 
showed that the Directors declined to nominate anyone from their body 
to meet a deputation of the Sub-Committee, and confer upon the basis to 
be agreed upon for the purchase of the works; but they expressed their 
willingness to consider any amount that the Corporation might offer. 

Alderman Witty pointed out that the Corporation of Lincoln had come 
to terms with the Lincoln Gas Company ; and he suggested that the = 
mittee should obtain information as to the profits of the Kingston © 
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Company, and make an offer based upon the calculation of the percentages 
accepted at Lincoln. 4 . 

The CHAmRMAN observed that this was the present issue before them. 

. Mr. Rayment complained that the Committee had not taken his estimate 
into consideration when he moved in the Council the desirability of pur- 
chasing the works of the Kingston Gas Company. 

The CuarrMan said the general estimate that Mr. Rayment gave for the 
purchase was £60,000. It would be unwise to place the details of such 
estimates on the minutes. No man in the Corporation had proper 
information as to the expenditure and revenue, and the state of the plant 
of the Company; and until they could get this information he would be a 
pold man to offer a price for the works. 

Alderman Leak said that as the information was refused they should 
take a decided step, and apply for compulsory powers of purchase. 

Mr. Poor said if they began de novo, and discussed the matter on the 
basis of Mr. Rayment’s figures, they might be able to arrive at a satis- 
factory sum to offer to the Company. There was a strong feeling in the 
town that something should be done; and he did not think [there] would 
be a murmur if they acquired the works on reasonable terms. 

Mr. GRINDELL complained of the Sub-Committee not having brought up 
a report, and of the delay that had taken place in reference to the con- 
sideration of this matter by the Committee ; and said he was prepared to 
name a sum. 

Alderman Wirty thonght it advisable that no amount should be stated 

t present. 
. Mtr. Poot said he could not conceive of greater unwisdom than to offer 
an amount at the present moment. The Directors of the Company might 
go about the town rubbing their hands and expressing their satisfaction 
at having been offered £20,000 more than they had expected. 

Alderman Wirty moved, and Mr. Myers seconded, a resolution to the 
effect that the Sub-Committee, together with Mr. Rayment, be desired to 
report as to the desirability of making an offer to the three Companies 
supplying gas in the town, and to name an amount to the general Com- 
mittee which they think just and equitable. 

Mr. GRINDELL said it was their duty to make a nominal bid; and if the 
inaction continued he should move that the Committee be dissolved. 

The resolution was carried ; Mr. Grindell dissenting. 

A vote of thanks to the Chairman for his services in the chair during 
the year was passed. 


THE DONCASTER CORPORATION GAS DEPARTMENT AND 
THE “INTEREST” QUESTION, 

At the Meeting of the Doncaster Town Council last Wednesday—the 
Mayor (Mr. J. Tomlinson) in the chair—the minutes of the Gas Committee, 
to which reference was made in the Journat last week (see ante, p. 729), 
came up for confirmation. They contained, it may be remembered, a 
recommendation that the minutes of Aug. 27 last, to the effect that a divi- 
dend of 5 per cent. be paid, and the balance go to the reduction of the bank 
debt, should be rescinded, and that for the year ending Aug. 31, 1884, the 
sum of £3000 should be transferred to the borough fund in lieu of interest 
upon the capital at any specific rate; also that in future the sum of £570 
per annum should be paid over in discharge of the floating debt, and the 
balance of net earnings to the borough fund. 

On Alderman Stockit moving, and Mr. Durrans seconding the con- 
firmation of the minutes, 

Mr. BentLry remarked that he could not thoroughly agree with the 
recommendation of the Gas Committee. To his mind it might have a 
tendency to extravagant management. It appeared from the recommenda- 
tion that in future the sum of £570 was to be paid annually in discharge of 
the floating debt, and the borough fund was to take whatever profits there 
might be left. It appeared to be quite right; butit occurred to him if the 
Committee knew they had to provide a fixed interest, it would cause them 
to economize. He intended to have brought up the question of the 
relative percentage of working expenses in connection with the gas-works. 
He was in communication with several towns similar to Doncaster ; and 
from the information he had obtained he should be prepared to show that 
the town was considerably in advance of other towns in respect to the rate 
of working expenses upon the quantity of gas sold; but he was not then 
in a position to go thoroughly into details. 

Alderman W. C. Ciark said the Committee had exercised great economy 
since he had been Chairman. Mr. Bentley complained about the wages 
sheet ; but he was not aware of all the facts. Money had been put on the 
wages sheet which ought to have gone to capital. There had been the 
fitting up of larger retorts, &c., which had been done by the Manager, and 
paid for out of revenue; whereas it might have been contracted for, and 
put down to capital. 

Mr. Bent.ey observed that he took the accounts as they stood. 

Alderman W. C. Cxiark said he was quite aware of this; and if Mr. 
Bentley made himself acquainted with the figures he would come to the 
opinion that the Committee had exercised great economy. There had been 
the erection of a gasholder; and other money had been spent which would 
not be required in future. 

The minutes were then confirmed. 


CONSOLIDATING THE BUSINESS OF GAS SUPPLY IN NEW 
YORK CITY. 


{From the American Gaslight Journal.) 

For some time back it has been matter of common rumour that negotia- 
tions were being carried on between representatives of the seven Gas 
Companies now actually engaged in the business of supplying illuminating 
gas to the people of New York City; and that these negotiations had for 
their ultimate object the consummation of a plan of consolidation, whereby 
the different corporations would become merged into one vast manufactur- 
ing interest. As is usual in such cases, the greatest possible care was 
taken to prevent the “leaking out” of any information that would tend 
to throw light on the topic during the progress of the initial stages of the 
scheme; and, as a consequence, an immense amount of guesswork was 
indulged in on the part of those known as outsiders. It would be idle at 
this moment to recount any one or more of the wonderful surmises put 
forward as “ gospel truth” by speculators in gas stocks; anent the basis 
on which the consolidation; was to be effected; and this portion of the 
question may be briefly dismissed with the statement that, beyond the 
mere fact that such negotiations were actually in progress, only the parties 
engaged in them knew anything of their real import. Even at this time 
it cannot be considered that the consolidation scheme is absolutely certain 
of accomplishment, since the details must be submitted to the stock- 
holders, who (by their votes) may either accept or reject the conditions 
sought to be imposed. However, it is measurably certain that the consent 
of the shareholders will be obtained at the meetings which are to be held 
in the early part of j next month, of the stockholders of the various 
Companies. 

e have not been enabled to obtain, at first hand, the details of the 
arrangement which it is proposed to effect, and are obliged to rely upon 
What has been published in the daily papers of the city in attempting to 








outline the matter; although we have assurance from one high in 
authority that the account given by the New York Daily Tribune is 
substantially correct, in so far as concerns the disposition and allotment 
of capital amounts. The terms of the Act of the Legislature under which 
the scheme may be legally carried out, passed in May, 1884, authorizes or 
permits the directors of corporations desirous of amalgamating their 
interests, to enter into an “agreement specifying the terms and conditions 
of consolidation, and the particular mode or means of carrying the same 
into effect.” Pursuant to these provisions, the representatives of the New 
York, Manhattan, Metropolitan, New York Mutual, Municipal, Knicker- 
bocker, and Harlem Gaslight Companies, submitted to their several 
boards of direction a plan in consonance with the laws of the State, and 
the plan was agreed to. The next step was to submit the particulars of 
the agreement to the stockholders, the law requiring that shareholders 
shall have at least 30 days’ notice before they shall be required to meet 
and vote upon the measure. In order to secure a favourable affirmation 
from the shareholders, two-thirds of the entire amount of stock in each 
company must be recorded as agreeing to the specified provisions. Those 
voting in the negative are protected in their right of withdrawal, since 
they may apply to the Supreme Court for relief. Should such application 
be made to that body, the Court will appoint Commissioners to appraise 
the value of the stock held by the applicant; and the value of stock, as 
appraised, must be paid to the petitioner out of the treasury of the con- 
solidated Company. These stockholders’ meetings will, in all probability, 
be held on or about Nov. 5. 

The Act limits the number of trustees in corporations formed under its 
provisions to 13; and fixes the duration of corporate existence at not to 
exceed 50 years. For the first year the Board of Trustees is to consist of 
persons named in the agreement under which it was proposed to effect 
consolidation ; and, of course, where everything pertaining to the measure 
is so vaguely understood as is at present the case, the persons comprising 
the Board of Trustees for the first year cannot now “ named with any 
degree of certainty. It is generally believed, however, that the following 
gentlemen will figure rather prominently in its composition :—General 
Charles Roome, and Messrs. James W. Smith, Percy R. Pyne, Henry Day, 
Oscar Zollikoffer, Chas. G. Francklyn, Thos. Rutter, and John P. Kennedy. 
It will be the duty of the Board of Trustees, when the stockholders have 
given the required consent, to choose the officers of the new Corporation, 
organize the business, &c. The Tribune explains: “The law prescribes 
that all debts and obligations of every sort of the combining Companies 
shall be assumed by the new Corporation, and that in any suit against any 
one of the combining Companies the name of the new Corporation may be 
substituted for that of the original defendant. The capital stock of the 
Consolidated Company will be in the neighbourhood of 45 million dols., 
apporticned as follows :— 


Name of Company. Capital Stock. 
Dols. 
New York. 7,821,000 
Manhattan a oe a a ee ee ee ee 12,352,000 
Metropolitan. . . . +. + + «© « « «© « « « « 689,000 
MOMs sc eee svoeeweevevansveeve se 6 Oe 
eee ee ee ee ee eee ee 
Knickerbocker . a ee ee ee ee ee ee 8 
Harlem. . «© + © © © © © © © © © «© © 6 he ]68 GB C80 





Total 45,000,000 


Companies having a bonded or other indebtedness forming a lien on their 
property, are at liberty to pay off these obligations at the time of consoli- 
dation. If, however, they do not do so, the new Company will, in the 
distribution of its capital stock, retain from the shareholders of each 
Company a sufficient quantity of the new stock to pay off all debts and 
incumbrances. In case the stockholders of any one or more of the Com- 
panies above enumerated fail to ratify the agreement which has been 
entered into by the Directors of the Company or Companies will be 
omitted in the consolidation ; and the capital of the new Corporation will 
be diminished by the sum at which the capital of the non-assenting 
Company is valued.” 

Beyond these mere facts it is impossible to go at the present time ; and 
we must await with patience the result of the November meetings. It will 
be perceived from what is above published that no reference whatever is 
made to the Equitable Company ; and that it is, so to speak, “ left out in 
the cold.” Of course, it is very generally understood that a decided 
reduction is to be made in the selling prices of gas—some estimates placing 
that reduction at 50 cents per 1000 feet, while others fix it at 75 cents. 
The Equitable Company is bound by its charter not to charge more than 
1°75 dols., and the first-named estimate would only bring the rate of the pro- 

osed Consolidated Company down to an even figure with that of its rival. 
But all such details will soon be made clear. 

The capitalization basis on which the consolidation is founded is, to say 
the least, a rather wonderful one. How can the originators of the scheme 
defend their action in regard to the Knickerbocker Company, and why 
should they allot it, in the division, as within 1000 dols. of the Harlem 
Company ? It has been quite generally understood that the Knickerbocker 
and Municipal Companies are really one and the same thing; and if 
this consideration be within the pale of fact, the Municipal shareholders 
can have but little cause for complaint. The Manhattan sg ag 
allotment of 12,352,000 dols. appears to be about the fairest item in the 
whole schedule, since should the real estate owned by this Corporation 
to-day be put up for sale under the hammer, it would easily bring two- 
thirds of that sum. Still until the stockholders have signified their 
intention in the matter, it is just as well to “ watch and wait” before 
attempting to say anything further regarding the measures involved. 


[From the Sanitary Engineer of New York.) 

Early in November the seven principal Gas Companies of this city, 
excepting the Equitable, which was organized about two years ago, will 
submit to their stockholders the project of consolidation into a single 
incorporation. As, from the magnitude of the capital involved, this 
measure is of great public interest, we have taken the following particulars 
from the Tribune, mernid ourselves been at the pains of verifying it in an 
interview with an officer of one of the Companies. We are informed that 
in all probability the stockholders of the seven Companies will authorize 
the consolidation. 

“The Act of the New York Legislature by virtue of which the consoli- 
dation is legally possible, prescribes that the directors of corporations 
intending to combine shall enter into an agreement specifying the terms 
and conditions of consolidation, and the mode of carrying the measure 
into effect. This has already been done by the seven Gas Companies of 
the city. The law requires further that a notice of at least 30 days shall 
be issued to the stockholders of the Companies intending to consolidate, 
that they may meet and pass upon the measure. A vote of two-thirds of 
the stockholders of each Company is necessary for a ratification. 

“The number of Trustees of the new Corporation is limited to 13; and 
the extent of its duration to 50 years. For the first year the affairs of the 
new Company are entrusted to the management of a Board of Trustees, 
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whose names are to be specified in the agreement entered into by the 
Directors of the combining Companies. 

‘“‘ The capital stock of the new Company is estimated at 45 million dols. ; 
but. many of the Companies have issued bonds upon their real estate, and 
have other obligations which form liens upon their property. The Com- 
panies are at liberty to pay off these obligations at the time of the consoli- 
dation. If they do not do so, the new Corporation will retain from the 
shareholders of each Company a sufficient quantity of the new stock to pay 
off all debts and incumbrances. By the sale of the stock so retained the 
new Company will be enabled to begin business free from all pre-existing 
obligations. 

“ The following is believed to be an approximately correct statement of 
the value at which the capital stock of each of the Companies is to be 
received in the consolidation :— 


Dols. 
New York Gaslight Company . ... . +. « + «+ 7,821,000 
Manhattan Gaslight Company. . . . . «6 « «+ 12,352,000 
Metropolitan Gaslight Company . . . . « « « « 17,422,000 
New York Mutual Gaslight Company. + oe 5,922,000 
Municipal Gaslight Company . . . . . . « «+ « 5,276,000 
Knickerbocker Gaslight Company. . - « 8,104,000 
Harlem Gaslight Company . . . . e e 3,103,000 





Tetel. «ew wo sce eo eo oe « oo GRR 


“Of this capital about 14 million dols. will be retained as a working 
capital. The remainder will be divided into shares of 100 dols. each, and 
distributed among the stockholders of the several Companies. The dis- 
tribution of shares among the Companies will be in about the following 
proportions :— 


Shares. 
New York Gaslight Company . ..... + + «+ «+ 175,600 
Manhattan Gaslight Company . ei Se 119,400 


Metropolitan Gaslight Company . . ° 

Mutual Gaslight Company... . a 

Municipal Gaslight Company . . ... . + «+ «+ « 51,000 
Knickerbocker Gaslight Company. . dae hb ghee ag 

Harlem Gaslight Company. .. . . « « « « 80,000 


et ee re eee 


“In case the stockholders of any of the Companies fail to ratify the 
agreement which has been entered into by the Directors, that Company 
will be omitted in the consolidation, and the other Companies will still 
combine. The capital of the new Corporation will be diminished by the 
sum at which the capital of the refusing Company is valued. Each of the 
Companies is to appoint one of its officers or directors to act as a member 
of a committee, to which all questions and differences which may arise 
between the several Companies are to be submitted. 

“The consolidation is expected to produce a reduction in the price of 
gas; but what this reduction will be the officers of the existing Companies 
are unable or unwilling to say at present.” 


BOLTON CORPORATION GAS AND WATER SUPPLY. 

The abstract of the accounts of the borough of Bolton for the year 
ending June 30 last, prepared by the Borough Treasurer (Mr. G. Swainson) 
has lately been issued, and contains, as usual, some interesting particulars 
in regard to the working of the gas and water undertakings of the Cor- 
poration during the period named. As to the former, its progress was 
so fully set forth by the Chairman of the Gas Committee (Alderman 
Moscrop) at the meeting of the Town Council last month (see ante, 
Pp. 544), that little remains to be said thereon. The abstract shows a 
alling off in the income of the Gas Department from £91,386 17s. 7d. in 
1883 to £90,511 15s. 5d., year closing in June last, chiefly owing, as already 
explained by Alderman Moscrop, to the depreciation on the value of 
sulphate of ammonia. In the matter of expenditure, the carbonization of 
coal and cannel cost £41,287 in the year covered by the abstract, as against 
£36,429 in the previous year; part of the difference being an error in 
stock-taking last year, which has, of course, told on the present accounts. 
Though the Committee have spent £14,718 additional on capital account, 
the interest paid to mortgagees is £200 less than before. The chief items 
of expenditure on this account are £3400, part payment for a new tank; 
and £6000 paid for the ironwork of a new holder. The gradual increase 
in the consumption of gas is shown by the following table :— 


Tons of Coal Average Cost . Average 

Year, and Cannel per Ton. — ser of Feet ad 

carbonized. e 7d, on ones Ton made 
1877 ee 38,929 ee 14 8 oe 420,836,000 ee 10,810 
1878 oe 39,204 ee 14 4 oe 407,380,000 - 10,391 
1879 oe 40,850 ee 13 4 oe 428,394,000 ee 10,487 
1880 oe 42,276 ee 11 9 ee 442,354,000 oe 10,463 
1881 oe 45,895 ee 12 8 ee 476,935,000 oe 10,391 
1882 ee 47,440 ee 12 5 oe 490,232,000 oe 10,333 
1883 ee 50,276 ee 11 10 ee 513,979,000 oe 10,223 
1884 oe 52,980 ee 12 11 ° 539,707,000 ee 10,187 


The foregoing figures are particularly interesting, showing as they do 
that while the quantity of coal carbonized and the total production of gas 
have increased during the past eight years, the make of gas per ton has 
gradually diminished. This fact did not fail to attract the attention of one 
member of the Council at the meeting above referred to; and he ventured 
to express the opinion that in it was to be found the explanation of the 
difficulties in which the Gas Committee then found themselves. 

The water undertaking appears to be in an improving condition; the 
gee (appropriated in aid of rates) being now £7532, as against £7442 
or the year ending in June, 1883. This increase has taken place in face 
of the fact that there was in the past year a large additional capital 
expenditure, of a totally unremunerative character, on several of the 
reservoirs and filter-beds. The work done will, however, tend to improve 
the quality of the water, and will therefore be ultimately beneficial to the 
undertaking. The increase in the supply for domestic purposes and by 
meter during the past ten years is shown by the following table :— 


Domestic. Meters. 
1875 oe ee £17,774 8 1 ee ° £7,567 7 7 
1876 ° 19,164 9 4 ° 8,700 6 
1877 ° ee 20,822 17 8 ee oe 8,618 10 74 
1878 oe oe 22,936 17 11 oe oe 9,010 0 5 
1879 ee oe 23,918 14 34 oe oe 11,180 10 104 
1880 ee ee 24,423 8 2 os ee 13,088 14 2 
1881 . 25,034 5 14 ee ee 13,8538 17 5 
1882 oe 25,338 14 11 ee ee 18,551 4 
1883 ee oe 26,051 18 10 ee ee 14,710 13 0 
1884 ° ee 26,687 5 10 ee oe 15,286 9 6 


The Corporation’s borrowing powers in respect of their gas and water 
undertakings are: Gas, £302,000; water, £775,400. Deducting sinkin 
fund repayments in each case, these sums are reduced to £299,488 an 
£711,543 respectively. The loans actually existing on the two under- 
takings are : Gas, £175,000; water, £530,833. The unexhausted borrowing 

wers therefore amount to £124,488 in the case of the gas, and £180,710 
in the case of the water undertaking. 





BRADFORD CORPORATION GAS AND WATER SUPPLY. 
ProposED APPLICATION TO PARLIAMENT FOR FURTHER PoweEnrs. 

A Special Meeting of the Bradford Town Council was held last Wednes. 
day—the Mayor (Alderman Smith) in the chair—for the purpose of con. 
sidering the desirability of making application to Parliament for further 
powers in connection with the gas and water undertakings of the Cor. 
poration. ie 

The Town CLERK, in explaining the purpose of the application, specified 
the objects sought to be accomplished in regard to the gas and water works, 
He said that negotiations had been pending between the Chairman of the 
Gas Committee and a representative of the family of the late Sir H. W, 
Ripley, on the subject of a proposal for the Corporation to become posses. 
sors of the gas-works at Bowling. The divided supply there had always 
been a subject of heartburning; and now there was an opportunity to 
acquire the property. The negotiation had not advanced to such a stage 
that the Council could deal with it; but their authority was asked to 
include it in the pariiamentary notice, in which they asked for power to 
extend their gas-works. They also sought power in regard to the regula- 
tion of plumbers and gasfitters and likewise in reference to electric lighting, 
The Corporation already had a Provisional Order authorizing them to 
supply electricity in the borough; but this would lapse in about a year’s 
time. The proposal of the Gas Committee was to ask Parliament to extend 
this power in perpetuity, so that if lighting by electricity became a prac. 
tical operation they might set aside the attempts of adventurers to seek to 
obtain an Actfor the purpose. In regard to the water undertaking, powers 
were to be asked for the construction of conduits, the laying down of 
mains, and general extension of the works, as well as for prolonging the 
time for the completion of those already authorized. 

On the motion of Alderman HoipeEn, seconded by Mr. Roptnsoy, the 
Town Clerk was instructed to take the necessary steps for obtaining the 
powers specified. 

On the minutes of the Water Committee being brought up, reference 
was made to the subject of the dearth of water now prevailing in the Cor. 
poration’s district of supply. 

Mr. RoserTsHAW, in moving the adoption of the minutes, stated that at 
the low level there were at present in store 71 million gallons of water—a 
diminution by 28 million gallons since the previous meeting of the Council, 
At the high level, he was glad to say, the supply had nearly maintained its 

osition. He could not exactly state how this had come about, as there 

ad been no rain lately. Perhaps the past rains had had some effect upon 
the springs; and the precautions that had been taken to prevent any 
water being lost were probably also in some measure answerable for this 
improvement. 

Alderman Movtson seconded the motion. 

Mr. Moncrierr asked whether the expedient of boring had been brought 
before the Committee as an efiectual means of providing a supply of 
water under the present circumstances. He said he was quite aware that 
this would perhaps be an expensive process; but in a time of scarcity he 
thought they would be fully justified in adopting it. He was informed that 
several firms in the town obtained a very large supply of water in this 
manner, and that they would be able to serve a great many manufactories 
in their immediate neighbourhood. He thought it would be advisable for 
the Committee to take this into serious consideration rather than put the 
town to the expense of making a new reservoir at Thornton Moor at a cost 
of £60,000 or £70,000, which he was sure in many seasons would not be 
filled. He was glad to hear at the previous meeting that some steps had 
been taken in regard to leakages. This subject had been pressed on the 
Chairman of the Water Committee for 18 months or two years, but it was 
not until lately that anything had been done; and it seemed to him to be 
one of the grimmest jokes ever perpetrated on the long-suffering people of 
the borough that, now that the water-works and the pipes were empty, the 
Chairman should be endeavouring to find out and stop leakages. 

Mr. Rosertsuaw said that the subject of boring had not been before the 
Water Committee; and he thought they would be able to obtain relief in 
a much easier way. The inquiry in regard to leakages had already been 
answered. The water was at present turned off by night; but as soon as 
the supply was sufficient to remain on during the night the matter would 
be thoroughly gone into, and Bradford would have a system. which he be- 
lieved would be satisfactory. He might mention that Leeds and Halifax 
had been applied to for assistance in the present state of the reservoirs, by 
supplying some of the districts lying outside the borough. The Corpora- 
tions of these two towns had met the application in the friendliest manner, 
and shown every sympathy with the Corporation of Bradford in its present 
difficulty. He was certain that the members of the Council would feel that 
their thanks were due to these two Corporations. 

The minutes were adopted. 

FURTHER NEWS OF THE PHILADELPHIA EXHIBITION. 

[From the Scientific American of the 11th inst.] 

Of the multitude which daily pours through the doors of the exhibition, 
the majority appear to be more or less interested in comparing the various 
electric lighting systems. They seem to derive much pleasure, though 
little profit, from this; as the various companies, though unsparing of 
so-called statements of what their several appliances are capable of, will 
not permit (save in a few exceptional cases) tests to be made on the 
premises. Those desirous of buying an electric lighting plant with an idea 
of selling light are, naturally enough, as much interested in knowing the 
amount of current used and the cost of generating it, as they are in the 
intensity of the light andthe arrangement of the apparatus. As tothe are 
light, urban as well as suburban capitalists and projectors have learned ere 
this how elusive are its promises of profit, save when installed under 
peculiarly favourable conditions. The services of the diplomatist as well 
as those of the electrician seem to be required in disposing of arc light 
plant; and no little ingenuity is shown at the head-quarters of the various 
arc light companiesin explaining why (there being so much profit in selling 
= light) they should so strictly confine their efforts toward selling the 
plant. , 

It is something of a disappointment that the scheme of charging 
secondary batteries placed in dwellings and offices from the arc-light wires 
running through the streets has not been practically illustrated, so that it 
could be seen in all its workings. It is an ingenious project; and, if it 
could be publicly shown that the batteries can be economically charged by 
day by means of the same electric mains which at night furnish the current 
for the are lights in the streets, it would prove a dangerous rival to those 
systems in which the lights are fed directly from a central station. For 
the steam-engine is, at best, uncertain; and, like all mechanisms, subject 
to accidents. And though this may be foreseen and provided for, through 
the agency of auxiliary engines, the provision does but add to the cost of 
the plant. an 

To those interested in are lighting, there is nothing in the exposition 
which can prove so interesting as the specimens of zircon shown in all its 
peculiar conditions. It is well known that the necessity for constantly 
replacing the exhausted carbons in the arc lamps makes the system both 
inconvenient and expensive. Now zircon, it is claimed, will, combin 
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with carbon and other elements, hold the electric current indefinitely 
without showing any diminution. This shows it to be far harder than 
platinum or iridium, for neither of these will stand such a test, though 
jridium and platinum are sometimes used in place of one of the carbons in 
arc lamps. Zircon has not thus far been found in large quantities outside 
of Henderson County, in the western part of North Carolina. When the 
specimens were first brought to light, it was thought of little or no value 
as a metal, or rather the use for which Nature had designed it was not yet 
discovered. After some experiments had been made, however, zircon gave 
evidence of possessing unusual qualities in withstanding intense heat ; and 
specimens were sent to the Smithsonian Institution, in W ashington, to be 
tested. Here it was shown that the newly discovered mineral would hold 
a powerful electric current without fusing; and that, since there is no 
combustion during the passage of the currents, there was no necessity for 
a vacuum lamp, as in the incandescence systems—the ordinary arc lamp of 
a much simpler form being all that is required. 





THE LIGHTING OF THE NEW LAW COURTS. 

Owing to the whole of the plant and machinery for generating the 
electric light used for illuminating the Royal Courts of Justice having 
been disposed of, and removed by the Oflice of Works in the expectation 
that the new machinery to oo it (which is being erected under the 
large hall) would be completed by Friday last, when the various Courts 
opened for the Michaelmas sittings, but which machinery it is found to 
be utterly impossible to start for some weeks to come, the Central Hall, 
the various Courts, and the corridors will have to be lighted either by 
candles or lamps. These temporary expedients are far from satisfactory. 
On the day of the opening ceremony, the Lord Chancellor had to grope his 
way through dark passages up to the Court-of Appeal, where the lighting 
arrangements could scarcely be said to be in keeping with the place. The 
Court was furnished with five tall oil-lamps of the moderator type; two 
being placed on the desk in front of the Judges, one on the Registrar’s 
desk just below the bench, and the other two on the desk in front of the seats 
allotted to the Queen’s Counsel. No lamps were placed on the desks appro- 
priated to the junior Bar. There were also two very small lamps suspended 
on each side of the Court on nails driven into the bookcases. This was the 
whole provision made for lighting the Court. Fortunately the afternoon was 
bright, and no inconvenience was experienced ; but had there been a fog, 
it would have been utterly impossible for the junior Bar to read their 
books and papers, for for the reporters to take notes of the cases. The 
arrangements made for the lighting of the corridors of the building are 
even more unsatisfactory. It is manifest to frequenters of the Courts that 
unless some better lighting is soon adopted, business will be seriously 
impeded. 





THE SCARCITY OF WATER IN THE BRADFORD DISTRICT. 

The accounts received in regard to the water supply of Bradford and its 
district continue to give great cause for uneasiness. As stated in last 
week’s JoURNAL, application for assistance has been made by the Bradford 
Corporation to the Corporation of Leeds, who have promptly responded to 
the appeal, and are now supplying the districts of Stanningley and Farsley. 
A like application was made to the Halifax Corporation, who at once agreed 
to sell to the Bradford Corporation 20 million gallons of water, at the rate 
of 24 million gallons per week; and arrangements have been made for the 
first-named Corporation to supply Liversedge, Cleckheaton, Scholes, and 
part of North Bierley. An important phase of the subject came up at a 
recent meeting of the Finance and General Purposes Committee, at which 
it was resolved to recommend to the Council to still further utilize their 
resources in what is known as the Sunnydale system at Morton, by enlarg- 
ing the scheme sanctioned in 1881. Itisnow proposed toadd to this scheme 
by bringing in the flow of water from 560 acres, which at present passes 
down into the low-level conduit at Brunthwaite, or Holden Wood. This 
water it is proposed to store on the upper part of Morton Moor, at the 
extremity of the conduit sanctioned in 1881. By this means the scheme of 
1881 will be capable of supplying about 1 million gallonsa day. When 
applying to Parliament during that session the provisions of the Act 
obtained were to be employed for supplying the low-level service ; but, as 
the reservoir sanctioned then is situated at about 900 feet above sea level, 
it is now proposed to carry a pipe from it to a small reservoir to be con- 
structed at Chellow Heights, sanctioned by the Act of 1878, from which a 
pipe will extend to the present high-level service. By this arrangement 
not only will the quantity of water be available for either the high or low 
level system, but, by the construction of the Chellow Heights reservoir, all 
that district, which, under the best circumstances, is not always fully sup- 
plied, will be provided for. Reference has previously been made to the 
Shady Bank reservoir in augmentation of the Thornton Moor supply, which 
it is proposed to proceed with as quickly as possible. The recommenda- 
tions of the Committee, as will be seen from the report in another column, 
came before the Council last Wednesday and were agreed to. Notwith- 
standing the auxiliary supply obtained from Leeds, several mills have been 
compelled to stop owing to the dearth of water. 

Considerable interest is being taken in the question of the water supply 
of the — Valley. The greater portion of the district is dependent upon 
the Bradford Corporation for water, and the existing state of affairs has 
suggested to at least one of the townships the advisability of obtaining 
water from other sources. By Act of Parliament the Bradford Corporation 
has the exclusive power to supply nearly the whole of the district. Many 
of the inhabitants derive their water from the high-level service ; and, as 
the Corporation’s high-level supply has been immensely deficient of late, 
complaints from those consumers have been frequent. This applies speci- 
ally to Cleckheaton and Liversedge. There has also been much dissatis- 
faction as to the price charged for the water ; but a still stronger grievance 
is felt on account of the bad quality of the water sent from Bradford. In 
the case of Liversedge so general is the dissatisfaction that the Local Board 
intends, at its meeting on Monday next, to “ consider the unsatisfactory 
state of the present water supply of the district, and, if deemed expedient, 
to pass a resolution to promote a Bill in the ensuing session of Parliament 
authorizing the Local Board to construct water-works and to supply their 
district with water.” Itis also proposed to repeal, alter, or amend so much 
of the Bradford Corporation Water Act as refers to the powers of that 
Corporation to supply Liversedge with water. The Local Board urge that 
it is warranted in taking this step, inasmuch as the Corporation have shown 

emselves to be unable to furnish the township with a full and pure supply 
of water, although persistent complaints have been made on behalf of 
Liversedge since J uly, 1882. The high-lying parts of the Board’s district 
have for several weeks past been almost entirely without water in the 
public mains. The private wells have been dried up, except where the 
owners have refused to let the people have the water; and the Board, in 
order to meet the difficulty, have endeavoured to furnish a supply by means 
of water-carts. The proprietors of one or two factories and currier’s shops, 

aving failed to obtain water from the ordinary source for trade purposes, 
have had to resort to ditches, ponds, and other available places in the lower- 
lying parts of the township. Similar distress has prevailed at Roberttown, 
Where there are some 80 families. One large mill in this district and other 





factories have periodically ceased work during the drought. Norristhorpe 
has not fared quite so badly, although one factory in this district has been 
stopped for want of water. A deputation from the Liversedge Local Board 
recently waited on the Town Clerk of Bradford, and intimated that the 
Board were willing to take water from Halifax through the Bradford 
Corporation, as suggested by the Town Clerk. At the same time the Board 
have laid their case before the Solicitor-General (Sir Farrer Herschell, 
Q.C.), who has advised them, it is stated, that they have good grounds for 
seeking to liberate themselves from the operation of the Bradford Cor- 
poration Act. 

It should be stated that the Liversedge district does not receive its water 
directly from Bradford, but through the Cleckheaton Local Board and the 
Gomersal Water Company. The low-level water is charged at the rate of 
103d. per 1000 gallons, and the great bulk of it is supplied by the Cleck- 
heaton Board, who pay the Bradford Corporation 9d. per 100) gallons. 
The water supplied by the Cleckheaton Board to Liversedge for the high- 
level district costs 1s. per 1000 gallons, but only a small quantity is taken ; 
and the higher price is accounted for by the fact that the water goes 
through pipes which were laid conjointly by the Wyke Water Company 
(afterwards merged in the North Bierley Local Board) and the Scholes 
Sewer Authority, which in turn was merged in the Cleckheaton Local 
Board. The extra 3d. per 1000 gallons is therefore divided between the 
Scholes Ward and the North Bierley Local Board. The Cleckheaton 
Local Board have expended £13,040 in water plant for the whole of their 
district ; and complaints have many times been made by them as to the 
price, quality, and quantity of the water. A deputation from the Board 
recently waited upon the Water Committee of the Bradford Corporation 
with reference to the Board taking water for their high-level consumers 
from the Halifax Corporation. The Committee refused to give their 
consent; but offered to supply the Board themselves from this source. 
The offer was received with favourable expressions ; and it was decided to 
take the water forthwith. 

At the last meeting of the Gildersome Local Board it was stated that the 
Board had accepted an offer made to them by the Morley Local Board to 
supply them with water temporarily, on condition that the Board pay 1s. 
per 1000 gallons and defray the cost of connecting the water-mains of the 
two townships, which would require a length of 350 yards of pipes. This 
arrangement has been arrived at in consequence of the insufficient supply 
of water received by the Local Board from the Bradford Corporation. 


THE WATER SUPPLY OF SOUTHAMPTON. 

At the Meeting of the Southampton Town Council last Wednesday—the 
Mayor (Alderman Driver) in the chair—a long report by the Water Engi- 
neer (Mr. W. Matthews, Assoc. M. Inst. C.E.), on the subject of obtaining 
a new water supply for the borough was under consideration. The ques- 
tion had been remitted to the Works Committee, and to this body the 
report in question was addressed. They had dealt with it in conjunction 
with three other proposals; one being by Mr. W. Whitaker, F.G.S., who 
was for some years a local resident. 

Mr. Whitaker, in his report, confined himself to the question of obtaining 
a supply of water from the chalk; but he expressed a doubt as to whether 
a continuation of the deep boring on Southampton Common could, even if 
it were successfully carried to the beds below the chalk, be depended upon 
as the sole source of supply. A supply from the chalk might, he said, be 
obtained in three ways. (1) From springs ; but in the case of Southampton 
this seemed out of the question. (2) By a deep well near the town, carried 
through the tertiary beds into the chalk beneath. (3) By a shallower well 
at the outcrop of the chalk, some miles northward of the town. Dealing 
with the last two available methods, he considered that the village of Otter- 
bourne, in the valley of the Itchen, was a suitable place for sinking a well; 
and he thought that Southampton would eventually have to go to this 
neighbourhood to increase its supply of water. 

Mr. Matthews recommended a site about a mile from Shawford Station on 
the South-Western line, and so placed that a siding could without difficulty 
be led into the works. The area of the land selected is about 224 acres, of 
which he recommended that the upper portion (about 12} acres in extent) 
should be acquired—5 acres for the ae works, &c., and the remainder 
for the purpose of opening out chalk quarries for the manufacture, upon 
the spot, of the lime required in the softening process. The average level of 
the land is 100 feet above Ordnance datum ; and as the chalk is at the surface 
there can be no doubt as to obtaining good foundations for the works at a 
moderate cost. The average water-level in the chalk at and about this 
site appears to be 80 feet above Ordnance datum, or 20 feet below the level 
of the land ; and Mr. Matthews recommended the well to be sunk to a total 
depth of 100 feet, giving a draught of 80 feet, which he thought should be 
sufficient. To yield so large a quantity of water as 3 million gallons a day, 
and provide for the fixing of large pumps, the well should be of ample 
area; and he suggested the elliptical form, the dimensions to be 16 feet for 
the transverse axis, and 10 feet for the conjugate axis. Except quite near 
the surface, this well would not require lining, and should the yield of 
water not come up to the anticipated quantity, adits could be driven from 
the bottom of the shaft, so as to intercept a larger number of fissures in 
the chalk. As to the pumping, he recommended a pair of high-pressure 
compound condensing engines of the Wolff beam type (having a stroke of 
from 7 to 8 feet), of from 95 to 100-horse power, with from 60 lbs. to 701bs. 
per square inch steam pressure, surface condensers, and separate shaft and 
fly-wheel to each for working independently, the boilers to be of the three 
double-flued Lancashire type—two to work, and one to rest for cleaning 
and repairs ; provision being thus made for each engine to pump 2 million 
gallons per day, which he considered would for some years be found to 
meet all the requirements of Southampton, and admit of one engine 
being run continuously, the second running alternately with it, and, when 
required as the consumption increased, run intermittently. Mr. Matthews 
recommended the construction of a service reservoir at Otterbourne 
Hill Common, about 250 feet above Ordnance datum, and fed by a main 
24 inches in diameter, about 14 miles from the engine-house, with a rise 
of 150 feet. This reservoir Mr. Matthews advised should be con- 
structed below the level of the ground, so that when completed the 
original ground surface of the Common would be restored; and to hold 
1 million gallons, with a water depth of 10 feet. The total length of the 
supply-main would be about 44 miles, with a fall of 205 feet. After giving 
much attention to the question of softening waters, and the comparison of 
the methods which have been successfully adopted for this purpose, Mr. 
Matthews came to the conclusion that the system of the Atkins Company 
is the best. On the very important question of cost, he felt sure that the 
Corporation might with confidence rely upon being able to carry out the 
scheme well for a total expenditure of £50,870. This seems at first sight 
heavy ; but of this sum £12,150 is for softening works, £1200 for cottages, 
and £500 for alterations to the reservoirs, leaving £37,020 for the actual 
new pumping and distribution works, including £12,000 for engines, £5000 
for boilers, &c., and £13,020 for new mains. The report concluded as 
follows :—“I find that. by aid of the proposed works, the water may be 
pumped, softened, and distributed to the consumers, at the rate of 3 million 
gallons per day, for £3700 per year, the softening costing £1140 of this sum; 
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while at the rate of 2 million gallons per day the cost would be £2750 per 
year, of which £760 would be for softening. As the present cost of pump- 
ing about 3 million gallons per day is £4200 per year, it will be seen that, 
even including the heavy items for softening, the annual expenditure 
would be reduced. Of the necessity for taking some immediate steps to 
— this question forward I cannot speak too strongly. If it can 
e found practicable to deposit the necessary application for a Provisional 
Order by the 30th of November next, and should the Order be granted in 
the next parliamentary session, the works could be commenced by this 
time next year, and be ee by the end of the following year (1886), 
thus giving about 17 months for their execution. If this is not done, 
another year must elapse before the desired object can be accomplished.” 
After a lengthy discussion, the recommendation of the Works Committee, 
that the scheme of the Water Engineer, in conjunction with Mr. Whitaker's 
proposals, should be proceeded with, was agreed to. 





THE WATER SUPPLY OF HAILSHAM. 

On Wednesday last a public meeting was held in the Corn Exchange, 
Hailsham, to consider the desirability of forming a Company for supplying 
the district with water. Dr. Brtiine presided; and there was a large 
attendance. 

The CuarrMan, in opening the proceedings, said the object of the meeting 
was to bring to a successful issue a project which had for about three 
months been in the hands of a Committee, of which he was the Chairman. 
For a long time Hailsham had been without a proper supply of water ; and 
the Local Government Board had intimated that unless something was 
done by the Local Authority, they would themselves take the supply in 
hand. The Board of Guardians had certainly moved in the matter, and 
had proposed to obtain a supply of water from the Eastbourne Water 
Company ; but their scheme, it was believed, would prove costly and bur- 
densome to the ratepayers. It was therefore proposed to start a private 
Company to provide an adequate water supply in the district; and an 
Engineer had been consulted as to the practicability of carrying out a 
scheme. His report would be read to the meeting. The capital of the 
proposed Company would be £10,000. This sum would not, however, all be 
required at once; but £6000 would be needed to commence with. Of this 
sum more than £1000 had been subscribed; and he hoped the bulk of the 
remainder would be forthcoming before the meeting separated. He con- 
cluded by moving that a a should be formed for the purpose he had 
set forth, and that the capital should be £10,000, in shares of £5 each. 

Dr. PRriTcHARD, in seconding the motion, drew attention to the fact that 
it was not a question of forming a Company to make profit; but the Local 
Government Board were compelling the Guardians to provide water for 
sanitary purposes. If the Company was not formed, they would get a 
supply, and it would be a very good one, but at a charge on the rates of 
£800 or £900 perannum. If the proposed Company could supply the town 
with pure water, they would have it at less cost; and by taking up shares 
the inhabitants would relieve the rates, and might put a little money into 
their own pockets. 

The report of the Engineer (Mr. S. Norman) was then read. He recom- 
mended the sinking of a well near the Cuckmere stream, at Amberstone. 
A trial well had been sunk, and an abundant supply was found on entering 
the Tunbridge Wells sand. It came at the rate of 53,000 gallons per day 
of 24 hours; and, reckoning the population of Hailsham at 2500, this would 
be an ample supply. The water had been running over the top of the 
well ever since it had been sunk, and the result of the work was highly 
satisfactory. The supply could be increased at any time by tunnelling into 
the sand. He had gone carefully into the cost; and estimated that all 
appliances could be purchased and fixed, buildings erected, and mains laid 
for £6300. The annual cost of working would be £240; and the probable 
income £500, exclusive of anything that might be paid by the Local Autho- 
rity. The bed of the reservoir would be 20 feet above the tops of the 
highest houses in the town. 

Mr. Burtensnaw said that if the scheme to which the Guardians had 
committed themselves were brought into operation, there would be a 
certain outlay for plant alone of £6000; and then they would have to pay 
1s. per 1000 gallons for the water as measured by meter at Polegate, which 
by the time it reached Hailsham would have decreased in quantity, and 
probably have wasted a quarter, thus making the price 1s. 3d. per 1000 
gallons. A settled rate of 6d. in the pound would hardly pay the working 
expenses. At the last meeting of the Guardians another letter was read 
(one of many) impressing on the Board the necessity of an immediate 
supply being afforded. On the result of this meeting would depend whether 
the water came from Eastbourne or from a Company in the place. The 
former would mean a heavy rate for ever. 

Mr. W. Strrickianp said having water from Eastbourne would mean a 
6d. or an 8d. rate; having it from a Company in the place would avoid a 
rate at all. They were bound to have itin some way. Everyone would 
have to assist in Paying if the former scheme were adopted ; but if the 
latter, there would be no expense unless the inhabitants pleased to use the 
water. 

After further conversation, the motion was put and carried nem. con. ; 
and a vote of thanks having been accorded to the Committee who had 
undertaken the preliminary arrangements for establishing the Company, 
a large number of those present enrolled themselves as shareholders. A 
Board of Directors (consisting of seven of the principal shareholders) 
was then constituted; Mr. J. B. C. Coles being appointed Secretary and 
Solicitor (pro tem.),and Mr. 8S. Norman, Engineer. Before the proceedings 
closed 320 shares had been taken up; and the promoters of the undertaking 
consider that it has started under very favourable auspices. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinpureu, Saturday. 

There is all the old dissatisfaction felt in regard to the rating of water- 
works ; and the failure of the Scotch Corporations in their recent appeals 
to obtain from a single judge what had formerly been denied by two judges 
has only strengthened the desire to raise the whole question in Parliament. 
I understand that an early opportunity will be taken, after the present 
franchise disturbance is ended or mended, to introduce a measure of 
general application to the three kingdoms, assimilating the systems of 
valuation, and clearing the ground of the roots from which have sprung 
varying decisions. The allocation of the valuation for rating purposes 
here must be a continual source of heartburning between the different 
authorities, until a distinct principle is promulgated by Act of Par- 
liament. I understand that the Assessor takes first the structural cost 
outside the distributing plant, and allocates the sum of 4 per cent. to each 

rish according to the amount of structural cost in that parish. The 
Sclense is then taken and divided within the distributing area—viz., 
the towns—and a proportion according to the length of pipes and the 
revenue earned in each parish within thetown. This is the system arrived 
at after a succession of appeals in England, and a judgment by the Queen’s 
Bench Division. The Corporations,]in order not to make the junior Lord 
Ordinary’s task any more complicated, did not raise this vexed question 





in the recent appeals; hoping, by united action, and the help of a strong 
Bar, to break a the principle enunciated in the Dalbeattie case. It 
may be explained that there a distinct issue was raised. In 1881, on a 
requisition of the Board of Supervision, in terms of the Public Health 
(Scotland) Act, 1867, the Police Commissioners of Dalbeattie, in the 
stewartry of Kirkcudbright, constructed water-works at a cost of £7000, 
which (together with £200 of legal expenses) was borrowed from the Public 
Works Loan Commissioners. The duration of the loan was 30 years, at 33 
per cent. interest; and the percentage of capital repayable by instalments 
was £1 16s.8d. The Assessor’s valuation of the water-works was £393, It 
was objected by the Local Authority that, the water-works having been 
constructed (on the requisition of the Board of Supervision) for a sanitary 
purpose, and the Local Authority havingno power to let the works or tomake 
any profit whatever from the supply of water, the works were not assessable, 
or had no assessable value. The result is important from the fact that this 
case has now been raised into the position of a ruling decision. Uphold. 
ing the resolve of the Taxing Commissioners, the Judges of Appeal (Lords 
Lee and Fraser) negatived the claim. The Court held it as settled law that 
property which was capable of yielding a net annual value—that is to say, 
a rent beyond the necessary outlay for repairs, insurance, or other expenses 
that must be met in order to command the rent, was property that must be 
valued. It was not necessary that the property should actually be bene. 
ficia] to the administrators of it; and therefore persons who were trustees 
of property for charitable purposes must submit to have this property 
valued, even although these were hospitals or lunatic asylums, and not- 
withstanding that the houses were occupied by paupers who were sick, or 
by the insane. Lord Fraser’s remark will be taken in urging the measure 
before Parliament ; for, while giving this leading judgment, he said: “ The 
rule given by the statute for ascertaining the annual value is the rent 
which a hypothetical tenant would give; but, in regard to a subject like 
that with which we are here dealing, no aid is derived from the 
statute as to the modejin which the rent shall be ascertained. Here 
is the rock on which the Corporations and Local Authorities are 
split, but which Assessors, Commissioners, and Judges escape by a somer- 
sault or bound. Before the same Judges the gas-works appeals must soon 
be brought, and they will be taken at greater disadvantage because of the 
desultory action and scanty knowledge on the part of companies as to how 
these undertakings have already been retort 9 by the Court. Reference 
must be made to the result of the Dundee Gas Commissioners’ appeal to 
the present Judges’ predecessors (Lords Craighill and Curriehill) in 1889, 
The appellants submitted that, in addition to the deduction allowed by the 
Assessor, they were entitled to deduction of 15 per cent. on two-thirds of 
the admitted working expenses in name of tenant’s profits, on the ground 
that the works could only be assessed on the principle of what a hypo- 
thetical tenant would give, and that no tenant would embark his skill 
in the risks pertaining to gas-works without getting something above 
ordinary interest upon capital. The undertaking of the Dundee Gas 
Commissioners was at that time valued at £14,831; and the deduction 
claimed amounted to £4011. The Assessor opposed this as being 
wrong in principle and contrary to law; and held that, although it 
might be right to allow the tenant’s profits in the case of a public 
or private company, whose first object was to make profits, such a reduc- 
tion should not be allowed in the case of the Corporation, which was pro- 
hibited by its constitution from making profits. The Magistrates, witha 
fine sense of duty (sitting, as they were, upon their own case), held that 
the deduction of 15 per cent. as tenant’s profits was not allowable, dis- 
allowed any deduction for repairs, &c., but allowed s, deduction of 44 per 
cent. as interest on a sum of £15,000 held by them as the amount of 
capital necessary to carry on the concern as traders. ‘The appeal was 
refused by the two above-mentioned Judges, who upheld the principle 
upon which the Assessor had so far proceeded—viz., by ascertaining the 
gross revenue of the gas-works, and by deducting therefrom the annual 
expenditure necessarily incurred in producing and supplying gas to the 
community of Dundee; the surplus being taken to be the assessable 
annual value or real rent. It will be a long time before gas companies or 
corporations unite in a General Act for rating their works; and their 
only chance is that some benefit will accrue to them second-handed. 

The Forfar Gas Corporation met last Tuesday—Provost Reid presiding. 
The Convener of the Committee (Mr. Craik) intimated that the gas manu- 
factured during September had been 2,284,000 cubic feet, being an increase, 
as compared with the same month of the previous year, of 322,000 feet. 

The Edinburgh Trades Council are moving to have stair-lights, which 
are enforced under the Municipal Act, lighted by the Corporation, as in 
Glasgow, and not left to the chance attention of residenters. 

The Cupar Gas Company have protested and complained to the Town 
Council of the waste of gas occasioned by the inattention to the lighting 
and extinguishing of the public lamps. Someone thought that a “very 
active man,” who had recently been appointed, was doing much to remove 
the ground of complaint; but the perfect cure is deferred till the appoint- 
ment of the next Lighting Committee, which will take place after the 
elections in November. 

At a meeting of the Arbroath Town Council, held yesterday—Provost 
Thornton in the chair—the Clerk (Mr. W. K. Macdonald) produced an 
account of the Gas Corporation, showing that there had been a surplus 
revenue and profit, arising from the management of the works last year, 
of £799 Os. 9d.; and he stated that one half of thissum had been received 
by the town, and credited in the town’s accounts. The Chairman further 
explained that £250 of the profits would (as was done last year) be paid 
away in name of interest, and for the taking up of a bond. 


(FROM OUR GLASGOW CORRESPONDENT.) 

GLasGow, apeyt tn, 
When the Gas Committee's minutes were up for consideration at the last 
meeting of the Rothesay Town Council, Bailie M‘Kinlay said that the gas 
during July, and especially during August, was very bad, and that much 
indignation, both on the shore ont in the town was expressed at it. The 
gas had a most horrible smell, and a number of people came to him about 
it, thinking that it was their drains that were out of order. He told them 
to try their gas-pipes to see if there was any escape, and some of them had 
found such to be the case, and that the smell was caused by a leakage of 
gas. Speaking for himself, it had cost him pounds, as he had to get the 
gasfitters to put in a new supply-pipe and alter the fittings. Apparently 
the gas was not purified properly. He thought the Gas Committee should 
look more carefully into the matter, as it was a pity, after they had been 
at so much expense for new purifiers, that such an occurrence shoul 
take place. Treasurer Walker considered that a very serious charge had 
been brought by Bailie M‘Kinlay. The Committee were congratulating 
themselves on being able to get gas of the purest quality with the three 
new purifiers which they had obtained, and it was thought that such a0 
occurrence as that referred to would not have arisen. He had brought 
the matter under the attention of Mr. Sinclair (the Gas Manager) alter 
hearing Bailie M‘Kinlay’s complaint, and he had learned that for two or 

three days at most, during an escape at some of the mains, the gas i 
been allowed to go out unpurified. Mr. Sinclair was quite alive to the 
fact, but said that such a thing would not occur again. He (Mr. Walker) 
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hoped the Council would accept this as an explanation of the matter. 
They had expended between £500 and £600 on purifiers; and he thought 
this was quite sufficient to purify the quantity of gas manufactured. He 
hoped that the Bailie’s complaint had reference only to the two or three 
days mentioned. Mr. Macbeth turned the discussion in the direction of 
the illuminating quality of the gas, regarding which he said he had heard 

eople grumbling, and which he thought himself was not very satisfactory. 

rovost Sharp replied that Mr. Sinclair was in the habit of testing the gas 
every day, and that the average illuminating power was from 26 to 30 
candles. He considered that people would exercise a wise economy if they 
would occasionally take out their old burners, no matter whether they 
appeared good or bad, and put in new ones. They would have a much 
better light by so doing. Mr. Milloy thought the Provost had hit upon the 
right cause when he mentioned bad burners. 

The financial statement in connection with the Renfrew Corporation 
Gas Trust for the past year has just been issued. It shows that the total 
revenue was £2000 9s., including £1439 for gas sold per meter, £54 for 
meter-rents, £216 for gas supplied to the street lamps, £264 for tar and 
ammoniacal liquor sold, and £26 for coke sold. The expenditure amounted 
to £1955 15s. 11d., the chief item of which was £962 for gas coal. A sum 
of about £142 was transferred from the revenue account for depreciation 
of works and plant, which with previous balances gave a total of £1087 
under the head of sinking fund. 

The prosperous condition of the Glasgow Gas Trust was made the sub- 
ject of some remarks lately addressed to his constituents of the Seventh 
Municipal Ward by Councillor Gardiner. He said that last year there 
was written off for depreciation the sum of £58,624 15s. 94. It had been 
thought right to do this in the prospect of electric lighting taking the 
place of gas; and he expected that in the course of another year there 
would be a further reduction in the price of gas. With regard to the 
recent scenes in the Town Council respecting the coal contracts, he said 
that the charge made by one of the Magistrates against the Contracts 
Sub-Committee had been investigated and found groundless. He knew 
that all the tenders were opened in the presence of the Sub-Committee; and 
after the selection of the coals necessary had been made, Treasurer Walls 
and Mr. Foulis were instructed to close the contracts at the price named, 
with the exception of one in which there was a difference of 3d. in the 
price. If the offerer consented to yield the 3d., they were empowered to 
close this contract as well. This was all the power that Treasurer Walls 
and Mr. Foulis had in the buying of the coals. 

It has been stated at one of the municipal ward election meetings, held 
in Hamilton this week, that the price of gas in the town in the year 1843 
was 10s. per 1000 cubic feet, whereas at the present time it is only 3s. 4d., 
or just one-third of what it was then. At another meeting Bailie Archibald, 
who has been the Convener of the Gas Committee for a number of years, 
said that, apart from the two acts of carelessness which I formerly men- 
tioned in my “ Notes,” the Town Council had reason to be satisfied with 
their gas affairs. The price was low, there were fewer complaints as to 
the quality of the gas, and their profits had been so large, that for the first 
time for many years (if ever before) the Council had been able to apply 
£1000 towards the reduction of capital, while they had also taken off one- 
half of the meter-rent. He anticipated that the revenue during the current 
year would be equally satisfactory; and that, as a result, the meter-rent 
would be done away with altogether. One of Bailie Archibald’s colleagues 
(a member of the Gas Committee) advocated the purchase and letting-out 
of gas-stoves to consumers. That was, he said, done in many towns with 
success, and would bring into use the portion of their plant which in the 
summer months was notin use. Consumers could in the summer time do 
without an ordinary fire altogether, and would find it a saving. 

The subject of electric light versus gas is also cropping up in the town 
of Linlithgow in connection with the misunderstanding now existing in 
that burgh between the Police Commissioners and the Gas Company on 
the question of street lighting and the charge for the same. It is stated 
by one of the local papers that a number of people in the burgh are very 
anxious, with a view to economy, that the authorities should endeavour to 
introduce the electric light into the town. It is further mentioned that 
Bailie Watson has just received an interesting communication from one 
of the electric lighting companies, giving the terms, also the particulars 
as to how the town could be lighted up by a certain number of lamps, 
with one extinguisher for the whole number situated in a central position. 
The communication likewise shows how in the end a town can be lighted 
at a much cheaper rate than by gas. Assuming that the Directors of the 
Linlithgow Gas Company are keeping themselves apprised of what is 
doing elsewhere in electric lighting, they will doubtless remain quite 
unconcerned about the “ cock-and-bull ” story just received by their fellow- 
townsman Bailie Watson. 

Last — the shareholders of the Callander Gas Company held their 
annual general meeting—Mr. M‘Ewen presiding. The balance-sheet sub- 
mitted, showing the past year’s transactions, was considered to be very 
satisfactory. On the recommendation of the Directors, it was agreed to 
set aside a substantial sum to be added to the contingent fund account, and 
to declare a dividend of 2s. 6d. per share; being equal to 83 per cent. on 
the paid-up capital. The meeting further resolved to discontinue charging 
rents forthe use of meters. This step involves a sacrifice of upwards of 
£35 per annum ; but it is one that will be much appreciated by the public 
generally, and will remove what has long been felt to be a grievance, 
especially by the smaller consumers, by whom the meter-rent has been 
looked upon as a heavy tax. The meeting resolved that the Company 
should be registered as a limited liability concern ; and the Secretary was 
instructed to take the necessary preliminary steps for having that done. 
A bonus was awarded to the Manager (Mr. A. C. Watson) for his attention 
during the past year; and also one to his assistant. 

There has been a gradual hardening of the Glasgow pig iron market this 
week, with a very large business doing, though not through any increased 
interest in warrants amongst the outside public. Most of the Lanter has 

n to cover over sales. Sales were reported yesterday at 41s. lid. up to 
42s. 13d. cash; and the gain on the week was 4d. per ton. 

Dulness is still the rule in the coal trade, so far as the shipping depart- 
ment is concerned; but sales for household consumption are on the 
increase. The demand for manufacturing sorts is only on alimited scale. 


A Boox entitled “ Provincial Water Supply,” by Mr. Arthur Silverthorne, 

ae M. Inst. C.E., will shortly be issued by Messrs. Crosby Lockwood 
0. 

Tue next ordinary meeting of the Society of Engineers will be held on 
Monday, the 8rd prox., at the Town Hall, Caxton Street, Westminster, 
when a paper will be read by Professor Wanklyn, on “The Cooper Coal- 
liming Process.” The chair will be taken at half-past seven o'clock. 

Ir having been resolved at a recent meeting of the Bromsgrove Rate- 
payers’ Association— That it is desirable that the Local Authority should 
take steps to purchase the gas-works of the present Company,” the Com- 
mittee of the Association (in order to give effect to the resolution, and also 
to elicit the opinion of the ratepayers at large, have decided to memorialize 

¢ Bailiff to convene a public meeting to discuss the question. 





CURRENT SALES OF GAS PRODUCTS. 
Liverpoo., Oct. 25. 

Sulphate of Ammonia.—The spot market has remained dull during the 
best part of the week, and lower prices have again been accepted. The 
principal sales are at £13 15s. to £13 12s. 6d. f.0.b. Hull, and £13s, 15s. down 
to £13 7s. 6d. f.o.b. Leith. At theclose there is more inquiry, and a better 
tone prevails in consequence. The forward business is entirely confined 
to speculative operations, makers wisely refraining from aiding the depres- 
sion by offering contracts; and it is even mooted that the present produc- 
tion will be stored until the time when the consumptive demand (always 
slack during October) sets in again. Forward business is reported f.o.b. 
Leith at £14 to £14 2s. 6d., and further buyers thereat. Nitrate, steady 
at 9s. 9d. per ewt. 





Repvuctions In Price. — The Pontefract Gas Company have reduced 
the price of their gas to3s. 3d. per 1000 cubic feet as from July 1 last; and 
the Soham and District Gas Company have made a reduction of 6d.—from 
6s. 6d. to 6s.—per 1000 cubic feet, as from the 30th ult. 

Tue Evectric Licntine ExPperRmMeNtT AT HarroGatTe.—It may be remem- 
bered that at their meeting on the 13th inst. the Harrogate Town Council 
accepted a tender for lighting certain positions of the town by electricity 
for a period of three months at a cost of £55. Last Wednesday evening 
the lighting (which is on the arc system) was started. Six are lights are 
used, three of which are fixed in the Market Hall, one in Station Square, 
one in James Street, and one in Parliament Street ; and up to the present 
the dynamos are reported to have worked very steadily. 

Tue Proposep AcqvuisiTiIon oF THE Nort Brertey Gas-WorKs BY 
THE Locat Boarp.— At the last meeting of the North Bierley Local 
Board, the Clerk read a letter from the North Bierley Gas Company in 
regard to the proposal made by the Board to purchase their undertaking. 
It stated that, as the question involved the interests of the whole of the 
shareholders, the Directors did not wish to take the responsibility of 
negotiating in regard to the matter, or of opening the question at all, until 
the shareholders had been consulted. They therefore thought it advisable 
to postpone any definite reply until after their annual general meeting. 

Tue SuGGEestep PurcHase oF THE CRoypDON Gas-WorkKs BY THE CoR- 
PORATION.—An important notice bearing upon the above subject was on 
the agenda at the meeting of the Croydon Town Council yesterday week. 
It had been placed there by Alderman Barrow; and the consideration of 
the matter was to be taken in camera. On the notice being reached, 
Alderman Coldwells said he entirely objected to the subject being, in the 
first instance, so considered; and the Mayor ruled it to be out of order. 
Thereupon Alderman Barrow said it would be unfair to the public to take 
it that evening, under the circumstances, as the reporters had left, believ- 
ing that the subject was to be discussed in camera. He would therefore 
postpone his motion till the next meeting of the Council. 

Mr. Torrens’s WaTer-Works Act (1847) AMENDMENT Britit.—On the 
re-assembling of the House of Commons for the autumnal session last 
Thursday, Mr. Torrens gave notice that he intended to move for leave to 
again bring in his Bill “to declare and explain the 68th section of the 
Water-W orks Clauses Act, 1847,” which, it will be remembered, was one of 
the dropped measures of the past session. The Bill was brought in on 
Friday by Mr. D. Grant, Mr. Torrens, Mr. Sclater-Booth, Mr. A. Cohen, 
Mr. Ritchie, Mr. W. Lawrence, and Baron De Worms, and read the first 
time. It is ordered for second reading on the 21st prox. ; but Mr. Warton 
has given notice that he will then move that the second reading be taken 
that day six months. 

Sates or SHares.—On Tuesday, the 14th inst., Messrs. Penney and 
Clark sold by auction, at Southsea, a number of shares in the Portsmouth 
Water Company. Fifteen £5 shares of the 1861 issue, bearing 10 per cent. 
dividend, realized £12 15s. per share; twenty-one £5 shares of the 1868 
issue, also bearing 10 per cent. dividend, brought £12 10s. per share ; 
thirty £5 shares of the 1879 issue, bearing interest at the rate of 7 per 
cent., sold for £8 12s. 6d. per share ; fivesimilar shares, £8 10s. per share ; 
and ninety-four £5 shares of the 1883 issue (10s. paid), bearing 7 per cent. 
dividend, sold for £2 13s, per share.——Last Wednesday Messrs. Whitehead 
and Son sold some Nottingham Corporation gas annuities at £86 2s. 6d. ; 
some £3 10s. water annuities at £91 5s.; and some £1 7s. water annuities 
at £36. 

Tue Gas Question aT TunsTaLu.—At the meeting of the Tunstall 
Local Board of Health last Wednesday afternoon—Mr. W. R. Clive in the 
chair—a letter from the Secretary of the British Gaslight Company was 
read, in reference to a recent deputation from the Board asking for a 
reduction in the price of gas. The letter stated that the Directors had 
fully considered the subject, and it was a source of regret that they were 
unable to comply with the wishes of the deputation ; but they would do so 
at the earliest possible opportunity. The Chairman said he considered the 
letter unsatisfactory, and suggested that the Board should ask the Town 
Council of Hanley to join in some further effort to procure a reduction in 
the price of gas. There was a strong feeling in Tunstall on this subject, 
and if the price of gas was not reduced, he knew one manufacturer who 
would adopt the electric light at his works, and no doubt it would be 
cheaper than gas at the present price. The Clerk suggested that Tunstall 
and Hanley should apply to the Quarter Sessions for the appointment of 
an Auditor of the Company’s accounts. He said a great deal more appeared 
to be spent on management than was necessary; and an independent 
audit would ascertain the facts. Mr. Meir proposed that a deputation 
wait upon the Hanley Town Council to invite that body to join in an 
application to the Quarter Sessions ; and this was agreed to. 

Exursitions or Gas Apptiances.—Under the auspices of the Ware Gas 
Company, an exhibition of gas apparatus was held last week in the Town 
Hall, Ware. The General Gas Heating and Lighting Apparatus Company, 
Limited, furnished the exhibits, a special feature being their new patent 
confectioners’ gas oven, a duplicate of the one now shown at the Inter- 
national Health Exhibition. Lectures and demonstrations in cookery by 
gas were given daily by Miss Cameron, from South Kensington; and 
altogether the exhibition was a very decided success, on which the Direc- 
tors of the Company and their Manager (Mr. R. P. Thomas) are to be 
congratulated.—tThe Altrincham Gas Company opened a similar exhibi- 
tion last Wednesday in the Market Hall, Altrincham. There was an 
excellent collection of gas-stoves, shown by Mr. T. Fletcher, of Warring- 
ton; Messrs. G. Bray and Co. displayed a variety of burners and lamps ; 
Messrs. Braddock and Co., Glover and Co., and Orme and Co. exhibited 
gas-meters; and Messrs. Crossley Bros. with their ‘‘ Otto,” and Messrs. 
Andrew and Co. with their “‘ Bisschop ” gas-engines showed how gas can 
be best utilized in the production of motive power Mrs. Thwaites, of Liver- 
pool, was engaged to give lectures on cookery, with illustrations ; so that 
this essential of a gas exhibition was entrusted to able hands. The various 
exhibits having been effectively displayed under the supervision of the 
Manager (Mr. J. E. Lamb), the exhibition was opened to the public by 
Mr. Gaskarth (on behalf of the Directors) under favourable auspices ; and 
it was so highly appreciated by the inhabitants of the town that arrange- 
ments have been made to keep it open till to-morrow, instead of closing it 
last Saturday as originally intended. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND, 


Thirty-two Medals at y ’ —— Can be made on their 
all the Great International — 7. y fF == \ 2S Patent principle, to 
ee fa been [— aw a = SS \ pass Gas without the 
awar ti WYNNE i ‘ —— rf annie 
& Co. tor Gas heaton atightert _comiation oe 
ers, Engines, and Pumps. variation in _ pressure. 

GWYNNE & CO. have | No other Maker can do 
made and erected Ex- al oe Be) | i —. 
hausters to pass more than Hh BO £ en ; _ = f GWYNNE & CO. are 

3 s 4 t S the largest Makers in the 


























21,000,000 cubic feet per 

hour, which are giving un- = : ' ; a = 

qualified satisfaction in |? : : EXHAUSTERS & ENGINES, 

work, and can be referred an = GAS VALVES, 

to. ___ |_ <i ; — = VACUUM GOVERNORS, 
In use in all the ‘Ni NA ligMe A ce ie = REGULATORS, PUMPS, 


Largest and most Modern ® — ———— — =—— &c., &e. 
Gas-Works in the World, ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 

Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 


World of 

















Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


G. WALLER & (0.8 eaters GAS EXHAUSTER. 





2000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already In use and on order for 48 different Works, equal to 1,840,000 

Cubic Feet per Hour. 


SPECIAL ADVANTAGES. | 


. It gives a more Steady gauge at all speeds than any other Exhauster. 
. It will deliver fully one-third more per revolution than the Beale Exhauster. 
. It has not any Segments or Rings to cause friction. 
. The Cylinder being a Circle and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 
5. No heavy Fly-wheel needed, and one-third less power required for same work. 
6. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connee- 
tions, and using less power. 


aii OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
MODEL OF PATENT EXHAUSTER SENT FOR INSPECTION. 


PATENT “PHOENIX” WASHER-SCRUBBER, 


The wetted surfaces consist of Discs combined with 
Tubes, the inside, as well as the outside, being exposed 
to the Gas. There are many hundreds of Tubes, and 
being closed at the ends and having a slot opening the 
whole length, they are placed in such a position that 
every Tube takes up a supply of water and distributes 
it over all below, forming the most powerful and 
effective Washer in use. 








SPECIAL ADVANTAGES : 


LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 
ALL THE INTERIOR CAN BE REMOVED. 
ECONOMY IN COST. DURABILITY 
: - : SMALL SPACE. BEST RESULTS. 
TICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, 8.E. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


ny, Limited, advise their friends that their 
1 representatives for the Sale of Oxide are Mr. Andrew 
Bh ynenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
~ ossessed by them include the sole right to raise 
tecial from the estates of the Marquis of Donegal, 
@. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Fsq., and Captain Beamish. These properties extend 
over an area of more than 850,000 acres, the royalties 
peing held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 
Address 161 to 163, Palmerston Buildings, Old Broad, 


wpon, E.C. 
Street, Lo: ’ Joun Wm. O'NEILL, 
Managing Director. 





ANDREW STEPHENSON begs to call 


attention to the above an 


t, and req t 
that all communications intended for him be addressed 
to the Head Office. 








WANTED, by the Advertiser, who has 
a good knowledge of Gas Manufacture and 
Distribution, a situation in a Gas-Works. Has some 
knowledge of Building. No objection to going abroad. 
2 years ofage. Total abstainer. 

Address No. 1097, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


WyANten, by a steady, competent Man, 
a situation as METER INSPECTOR or RE- 
PAIRER and TESTER of METERS. 


character. 4 3 
Address F, P., 4, Kilburn High Road, Lonpon. 





Twelve years’ 


WANTED, by a well-educated young 
Man, son of a Gas Manager, any light em- 
ployment in large, or MANAGER of small Works. 
Thoroughly practical in Manufacture and Distribution. 
Highest references as to character and ability. 
Address W. H. Burtonsuaw, Gas-Works, Chipping 
Norton, Oxon. 
GITUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 
LAYER. Understands Inspecting and Repairing 
Meters, and Lacquering. Excellent testimonials. 
Address G. Everitt, 41, Cornwall Road, Brixton Rise, 
Lonpon, 
HE Advertiser wishes to obtain—for a 
man he can thoroughly recommend—a situation 
as MANAGER of small, or ASSISTANT MANAGER of 
large Works; he is exceptionally experienced in every 
department of Gas- Works Management, Fittings, and 
Meters. 
Apply to W. H. 
GLOUCESTER. 


Morean, Consulting Engineer, 


D 
A Office of Maker of Gas Plant or in Gas-Works. 
Three years’ Shop experience. Fair Draughtsman. 
Would give three months’ time. 

Address C. H., 214, Tong Road, Lreeps. 


OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 


(OMPANIES and Corporations who have 
been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 

Address: CRowTHER Bros., Contractors, 18, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 





GASFITTER WANTED. 


WANTED, by the Folkestone Gas and 

Coke Company, a competent GASFITTER. 
Wages 30s. per week. 

Applications for the situation to be accompanied by 
testimonials, and to be addressed to the Secretary, 
Mr. Wm. Mepuurst, Gas- Works, FoLkEsTonE, not later 
than Tuesday, the 4th of November next. 





TAR. 
FoR SALE, at the Sligo Gas-Works, 
a quantity of first-class COAL TAR. 

Apply to the Secretary, Gas Office, Siico. 


STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 
Fo SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 
pepely to 6, Little Bush Lane, Cannon Street, Lonpon, 





TELESCOPIC GASHOLDER AND STATION 
METER. 
FoR SALE—a Second-hand Gasholder, 


= 10ft. diameter by 86 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
Toughly overhauled, and put in good condition. 

Alsoa STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, 
8inch Bye-pass Valve and Connections. 

Apply, for further particulars, to GEoRGE Bower, St. 

EOTS. 





STATION METERS ON SALE. 


QNE Round Case, 8000 feet per hour. 
One SQUARE CASE, 5 years old (Braddock’s 
sane), 16,000 feet per hour, complete with Valves, Bye- 


Offers ‘respectfully solicited. ; 
May be seen at the Gas- Works, Guildford. 





GREAT YARMOUTH GAS COMPANY. 
GAMUEL ALDRED is instructed by the 


Directors to offer for Sale by Auction, at the Star 
Hotel, Great Yarmouth, on Thursday, Nov. 20, 1884, at 
Six for Seven in the Evening, 300 NEW SHARES of 
£30 each in the above Company, on which interest 
under the Company’s Act, at 74 per cent. is authorized 
to a and up to the present time has been regularly 
paid. 

Particulars and Conditions of Sale may be had of 
Mr. Witu1s, the Secretary, at the Company’s Office, 
No. 42, King Street; of Messrs. WorsHir anp RisINne, 
Solicitors ; or of the AUCTIONEER, GREAT YARMOUTH. 


SALE OF GAS SHARES. 
HE Hastings and St. Leonards Gas 


Company, pursuant to their Act of 1883, invite 
TENDERS for 875 SHARES of £20 each, in 75 Lots of 
5 Shares each, to be sent in to Mr. W. B. Young, Bank 
Buildings, Hastings, the Secretary of the Company, on 
or before Ten a.m., on the 4th of December next; £5 per 
Share to be paid to the credit of the Company at the 
London and County Bank, Hastings Branch, by the 
18th of December next, and the balance of £15 per 
Share, together with the Premium on the Shares, on or 
before the Ist day of January, 1885. 

This New Issue will be entitled to its first Dividend 
in September, 1885, for the Half Year ending the 30th of 
June, 1885. 

Forms of tender and further particulars may be had 
of the Secretary, 

Wm. B. Youne, 
Secretary to the Hastings and St. Leonards 
Gas Company. 
Bank Buildings, Hastings. 


CRAY’S GAS COMPANY. 


SALE BY TENDER OF 400 £10 SHARES. 
I*% pursuance of the “Cray’s Gas Order, 


1884,” Notice is hereby given that it is the inten- 
tion of the Directors of this Company to SELL by 
TENDER 400 SHARES of the nominal value of £10 
each ; such Shares being a portion of additional Capital 
authorized to be raised by resolutions passed at an 
Extraordinary Meeting of the Shareholders held on the 
19th of August, 1884, under the powers of the above- 
mentioned Order. 

Forms of tender and further particulars may be ob- 
tained on application at the Offices of the Company. 

Sealed tenders, for Lots of not less than 5 Shares 
each, must be sent to the undersigned not later than 
Twelve o’clock noon on Tuesday, Nov. 4, 1884. 

By order, 
Francis M. Epwarps, Secretary. 
Offices, Derry Downs, St. Mary Cray, 
Kent, Oct. 3, 1884. 


TO GAS COMPANIES. 


0 BE SOLD a5-inch Condenser contain- 
ing 48 Pipes in four rows, with Arch Pipes, 17 ft. 
long, length of chest 13 ft., breadth 4 ft., depth 16 in. 
Connections 8 in. 
The above is offered for sale owing to a larger one 
being required. 
Apply to Mr. THos. FaLKNER ALLISON, Secretary Gas- 
Works, Louth, LincoLnsHIRE. 


HE Directors of the Northwich Gas 
Company invite TENDERS for the surplus TAR 

and AMMONIACAL LIQUOR produced at their Works 
for a term of Twelve months, ending the 31st of October, 


885. 
Endorsed tenders to be sent in not later than the 
81st inst. 
Any further particulars to be obtained from the 
Manager, Mr. S. S. Mellor. 
Henry PICKERING, Secretary. 
Gas-Works, Northwich, Oct. 16, 1884. 


TO TAR DISTILLERS AND MANUFACTURING 
CHEMISTS. 


THE Gas Committee of the Corporation 
of Southport invite TENDERS for the surplus 
TAR produced at the Gas-Works during the Twelve 
months ending Nov 18, 1885. 

Specification and form of tender may be had on 
application to Mr. J. Booth, Gas Manager. 

Tenders, endorsed “ Tar,” to be in the hands of the 
undersigned not later than Thursday, Nov. 13, 1884. 


J. H. Exuis, Town Clerk. 
Southport, Oct. 22, 1884. 





AMMONIACAL LIQUOR. 


TENDERS. 
HE Directors of the Alliance and Con- 


sumers’ Gas Company are prepared to receive 
TENDERS for the AMMONIACAL LIQUOR pro- 
duced at their several Works during a period of Five 
or Seven years, to commence in January next. 

The quantities of coal and cannel carbonized are 
estimated to be as under; but the same cannot be 
guaranteed, and may be more or less. The Liquor 
produced at the Bray Works will be delivered by the 
Company into the Kingstown Works, free of cartage. 

The Dublin works . . . . 114,400 tons. 
The Kingstownworks. . . 10,900 ,, 

The Tenders may be for the whole, or for one or 
more Works separately. 

The Contractors must give security to remove the 
Liquor as it accumulates ; to pay for the same monthly; 
onl generally for the due fulfilment of the contract. 

The form of agreement to be signed can be seen at 
the Company’s Offices on application to the Engineer. 

Tenders, sealed and endorsed “Tender for Ammo- 
niacal Liquor,” to be delivered here not later than the 
8rd of November next. 

The Directors reserve to themselves the right to 
accept any tender in part or in whole ; and do not bind 
themselves to accept the highest or any tender. 

By order of the Board, 
W. F. Corton, 
Secretary and Manager. 

Alliance and C s’ Gas Company, 
24a, D’Olier Street, Dublin, Oct. 8, 1884. 








GEORGETOWN (BRITISH GUIANA) GAS 
COMPANY, LIMITED. 


OTICE is hereby given that the 
ORDINARY HALF -YEARLY GENERAL 
MEETING of the Shareholders of the above Company 
will be held at the Offices of the Company, 80, Grace- 
church Street, in the City of London, on Tuesday, the 
llth day of November next, at Three o'clock in the 
afternoon precisely, to receive the Directors’ Report and 
the Accounts of the Company, for the Half Year ending 
the 30th day of June last, to declare a Dividend, and to 
transact the General Business of the Company. 
The Transfer Books will be closed from the 29th of 
October to the 11th of November next, both inclusive. 
By order of the Board, 
ALFRED Lass, Secretary, 
Offices : 30, Gracechurch Street, 
London, Oct. 14, 1884, 


BUENOS AYRES (NEW) GAS COMPANY, 
LIMITED. 


NOTICE OF DIVIDEND. 
NOTICE is hereby given to the Share- 


holders of the Buenos Ayres (New) Gas Company, 
Limited, that the Directors have this day declared an 
INTERIM DIVIDEND at the rate of 10 per cent. per 
annum, free of income-tax (being 10s. per Share), for the 
Six months ending June 30, payable on and after the 
10th of November next, to the holders of Shares on the 
register in London. 
The Transfer Books will be closed from the 5th to the 
10th of November, 1884, both days inclusive. 
By order, 
E. W. Layton, Secretary. 
1, East India Avenue, Leadenhall Street, 
Oct, 21, 1884. 


NOTICE OF APPLICATION FOR AMENDMENT 
OF SPECIFICATION. 


IN THE MATTER OF Letters Patent granted to 
JaMEs Stott, of Oldham, in the County of Lancaster, 
Dentist, for the Invention of “ Improvements in Gas 
—— Regulators,’ dated the 8rd of January, 1879. 


No. 2 
NOTICE is hereby given that the said 


JaMEs Stott has applied, under Sections 18 to 21 
of the Patents, &c., Act, 1883, and Rules 48 to 56 of the 
Rules made thereunder, for leave to amend the Specifi- 
cation filed by him in pursuance of the said Letters 
Patent. 

The Specification, as proposed to be amended, is open 
to inspection at the Patent Office, and details of the 
proposed amendment were advertised in the Official 
Journal of the Patent Office, published on the 2ist day 
of October, 1884, No. 84, page 888. 

Any person or persons intending to oppose such appli- 
cation must leave at the Patent Office, 25, Southampton 
Buildings, Chancery Lane, London, W.C., on or before 
the 2lst day of November next, particulars in writing 
of his or their objection to the proposed amendment, 

Dated this 23rd day of October, 1884. 

H. Reaper Lack, 
Comptroller-General. 
H. Gardner, 166, Fleet Street, London, 
Agent for James Stott. 


70 TAR DISTILLERS AND OTHERS. 
HE Directors of the Newark Gas Com- 


pany are prepared to receive TENDERS for the 
purchase of the TAR produced at their Works for One 
year, from the Ist of November next. 

Payments to be inade in cash, monthly. 

Further particulars can be obtained on application to 
the Secretary, at the Company’s Office, to whom sealed 
tenders are to be sent before the 5th of November next, 

The Directors do not bind themselves to accept the 
highest or any tender. 

By order, 
C. C, Foortit, Secretary, 
Gas Offices, Newark, Oct. 22, 1884. 


TAR AND AMMONIACAL LIQUOR. 
THE Directors of the Rhyl Gas Company 


are prepared to receive TENDERS for their 

make of TAR and AMMONIA WATER for Six or 
Twelve months, from the 5th of November next. 

Particulars can be obtained from the Engineer, 
Mr. F. J. Collingwood, Rhyl. 

Tenders to be delivered to the Chairman on or before 
the 5th of November next. 

= Directors do not bind themselves to accept any 
tender. 


MARGATE GAS-WORKS. 
TO BUILDERS AND CONTRACTORS, 
HE Directors of the Isle of Thanet 
Gas Company are prepared to receive TENDERS 
for the erection of a RETORT-HOUSE with COAL 
STORES, 230 ft. by 96 ft., at their Works at Margate. 

Plans can be seen, and specifications obtained, on 
application to H. E. Jones, C.E., Gas-Works, Harford 
Street, Stepney, E. 

Tenders to be sent in, not later than the 13th of 
November, endorsed “ Tender for Retort-House,” and 
addressed to the Chairman, Gas-Works, Margate. 

The Directors will not bind themselves to accept the 
lowest or any tender. 


HUYTON AND ROBY GAS COMPANY. 
THE Directors of the Huyton and Roby 


Gas Company are prepared to receive TENDERS 
for the whole of the surplus TAR and AMMONIACAL 
LIQUOR produced at their Works at Huyton Quarry, 
near Liverpool, for a period of One or more years, from 
the Ist of December, 1884. 

The quantities will be, approximately: Tar, 100 tons ; 
Liquor, 200 tons ; and will be loaded into tanks on the 
Company’s Siding on the L. & N. W. R. 

Any further information may be obtained from the 
undersigned. 

Tenders to be sent in on or before the 7th of November 
next. 

FRED. PRITCHARD, 
Secretary and Manager. 

Gas Office, Huyton Quarry, 

Oct. 21, 1884, 
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GAS EXHIBITION. 


HE Godalming Gas Company contem- 

plate holding an EXHIBITION of GAS-STOVES 
and other GAS APPLIANCES about the latter end of 
November or the beginning of December. 

Any one having Specialities and desiring to exhibit 
the same should apply for space as early as possible. 

The Gas Company would supply Gas and Space free 
of cost to those Exhibitors approved by their Secretary, 
to whom all communications should be sent. 

S. Bark, Secretary and Engineer. 
Gas-W veks, Goneaing. 


NOW READY. 
ANALYSIS 


OF THE 


Metropolitan Gas Companies’ Accounts 
FOR THE HALF YEAR ENDED 
JUNE 30, 1884. 


BY 
THOMPSON NAGH, 


ACCOUNTANT, COMMERCIAL GAS COMPARY, 


PRICE 2s. 6d. 


WILLIAM MORRISON & SONS, 
96, LEADENHALL STREET, E.C. 





Copies may be had of 
WALTER KING, 11, Bott Court, Fieet Street, E.C. 


NOW READY, PRICE 7s, 6d., 
A TREATISE 


ON THE 


PURIFICATION OF COAL CAS, 


AND THE 
ADVANTAGES 
oF 
COOPER’S COAL-LIMING PROCESS. 
BY 
SPICE, M.Inst.C.E. 
With Illustrations. 
DEDICATED TO THE LONDON GAs REFEREES. 


RB. P. 





Contents: Chapter I, Modern History. Chapter IL., 
Cooper's Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter V., 

Concluding Remarks. Appendices. 





Published by 
EK. & F. N. SPON, Lonpon anp New York, 
Copies may be had of 
WALTER KING, 
At the Office of the Jovrnat or Gas LiGuTine, &c., 
11, Bort Court, FLEET Street, Lonpon, E.C. 


NEW ISSUE (1883-84), JUST READY, 


With a Map of the Companies’ Districts, and Verbatim 
Reports of the Three Judgments in the Dobbs Case. 


LASS’S 
ANALYSIS oF TH ACCOUNTS 


OF THE 


Metropolitan + Water + Companies 
FOR THE 
YEAR 1883-84: 
SHOWING THE 
CAPITAL, INCOME, EXPENDITURE, PROFITS, 
AND DIVIDENDS rer MILLION anp Per 
THOUSAND GALLONS or WATER SUPPLIED, 
AND THE 
PROPORTION or EXPENDITURE anv PROFITS 
to GROSS INCOME, 
TOGETHER WITH 
THE QUANTITY OF WATER SUPPLIED, THE 
EstimMaTep Dairy QUANTITY SvuPpPLIED FoR DoMmESTIC 
AND OTHER PURPOSES, THE QUANTITY SUPPLIED 
PER HEAD oF PorvuLatTion, &c., &c., 
IN CONTINUATION OF THE THREE PREVIOUS ISSUES. 
PRICE . . 15s., in Limp Cloth. 





COMPILED AND ARRANGED BY 
ALFRED LASS. 
Fetlow of the Institute of Chartered Accountants, 


SPECIAL NOTICE.—The Current Issue contains an 
excellent Coloured Map of the Various Companies’ 
Districts; and Verbatim Reports of the Judgments 
in the Dobbs Case. 

Lonpon : 
WALTER KING, 11, Bott Court, Freer Strzer, E.C, 


RUGBY PORTLAND CEMENT COMPANY, 


MANUFACTURERS OF 


2» a PORsLAR? CEMENT 


OF THE GREATEST STRENGTH AND BEST QUALITY, 
ROMAN AND LIAS CEMENT. 
BLUE LIAS HYDRAULIC LIME, 
GROUND AND UNGROUND. 


RUGBY, WARWICKSHIRE, 


This Cement and Lime has been and is now being used very extensively in 
large Water, Sewage, Gas, and other Works in London, Liverpool, Manchester, 
Birmingham, Leicester, and other towns. 











ae 


F. & C. OSLER, 


100, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS, 
BROAD STREET, BIRMINGHAM. 
EsTABLISHED 1807. 

MANUFACTURERS OF GRYSTAL GLASS CHANDELIERS 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 
TABLE GLASS OF ALL KINDS. 

CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAmps, 








THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, 6.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS AND ALL KINDS OF GAS-WORKS APPARATUS, 
SOCKET-PIPES FOR GAS OR WATER PURPOSES, 
FLANGE-PIPES FOR STEAM, 
RAIN-WATER PIPES AND GUTTERS, 
HOT-WATER BOILERS, PIPES, AND CONNECTIONS, 
LAMP-COLUMNS, LAMPS, LAMP-FRAMES, WROUGHT TUBES, &c., 
HOT WATER AND HOT AIR APPARATUS, 
ERECTED COMPLETE ON THE MOST IMPROVED PRINCIPLES. 


JAMES MILNE & SON, 


GAS ENGINEERS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH. 


London House: MILNE, SONS, & MACFIE, 
2, KING EDWARD STREET, NEWGATE STREET, E.C. 








STATION METERS, GOVERNORS, CONSUMERS’ METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, 


And every description of Gas-Fittings and Gas Apparatus. 


S. PONTIFEX & CO., 


GAS AND WATER ENGINEERS. 
Manufacturers of and Contractors for the Maintenance of 
PUBLIC LAMPS AND LANTERNS; 
GLASS—Filint, Opal, and Bent in Stock, and Cut to Sizes; WELL LAMPS; STREET 
NAME TABLETS; LAMP COLUMNS; HEAD IRONS; PUTTYLESS LAMPS; 
LANTERN COCKS; REGULATORS; LAMPLIGHTERS’ TORCHES; Wrought- 
Iron BARREL and FITTINGS; GAS and WATER MAINS Supplied and Laid; 
: IRON and CLAY RETORTS Supplied and Erected; 
GAS-METERS, Wet and Dry. 


PROPLIETORS AND MANUFACTURERS OF 


BOX’S PATENT 
PUTTYLESS STREET LAMP 


This Lamp may be supplied fitted with clear opal or ribbed glass, 4 
also with enamel tops if required. The necessary fittings for altering 
existing Lamps to this system can be supplied at moderate prices. 


S. PONTIFEX & CO.,22, COLEMAN ST., LONDON. 


Works: 18, STEPHEN STREET, TOTTENHAM COURT ROAD, W 
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: : ESTABLISHED 1835. 
LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 


BROTHERS & MASON, 
LATE 


ORLANDO BROTHERS, 
MANUFACTURERS OF ORLANDO BROTHERS’ 


Tiles for Segment Ovens and every description of Fire-Clay Goods. 


ee eee cue BUEN LAMPS 





J. & W. HORTON, 
ETNA WORKS, 
SMETHWICK, near BIRMINGHAM, 


(Established 50 Years), Manufacturers 


of every 
Patentees desaription of 


and GAS APPARATUS, 


Manufacturers 
fiers, Condensers, Scrubbers, Retort-Lids, 

Cross-Bars and Screws. Wrought-Iron Boilers 

for Stationary, Portable, and Marine Engines, Sugar 


‘OXIDE. 


Cast and Wrought Iron Tanks, Puri- | 


C. J. RUSSELL HUMPHREYS, 
GAS ENGINEER. 
Reporting on Apparatus and Processes a 
Specialty. 
BERGEN POINT, NJ., U.S.A. 


ARMSTRONG’S PATENT 


Are a great improvement on Oil, giving a good Light 
requiring little or no Cleaning, and when once lighted 
no further attention is necessary. The Candles 


| are made to burn 5, 7, or 9 hours. 


43, MANCHESTER Street, Gray's Inn Roap, W.C. 


OXIDE. 
H. K. BAYNES, 





| ABBEY ROAD, BARROW-IN-FURNESS, 


IMPORTER OF 


BOG ORE or OXIDE 
PURIFICATION OF GAS. 


SAMPLES AND PRICES ON APPLICATION. 


HE COMPLETE REPORT OF PRO- 
CEEDINGS OF THE D:STRICT ASSOCIA- 
TIONS OF GAS MANAGERS FOR 1883. Forming a 
suitable companion volume to the “ Transactions of The 


| Gas Institute,” with which it is uniform in size. Price 


5s., or 5s. 6d. post free. 


| London: WALTER K1nG,11, Bolt Court, Fleet Street, E.C. 


HREE-LIFT GASHOLDER AT THE 
SOUTH METROPOLITAN GAS - WORKS. 
Being the seven Plates, with accompanying letter-press 
description by Grorce Livesey, M. Inst. C.E., which 
| appeared in the Journnat or Gas Licurine, &c., ia 
| November and December, 1881. Foolscap folio, in 
| coloured wrapper, price 2s. 6d., post free. 
London: WALTER K1xe,11, Bolt Court, Fleet Street, E.C 


STRODE & CO., 
GAS, BLECTRIC LIGHT, AND HOT WATER ENGINEERS, 


Manufactory: 48, OO9SNABURG STREET, N.W. ) 
Show Rooms: 67, ST. PAUL'S CHURCHYARD, £.c, ) LONDON. 
AGENTS FOR 


HARDING'S PATENT AIR DIFFUSER 


AND 


FRESH AIR INLET. 
CHEAP AND EFFECTIVE. 


“The Apparatus certainly supersedes the ordinary Tobin Tube.”—See Building News, March 17, 1884. 


Pans, Coolers, Clarifiers, Punts, Boats, Bridges, Girders, 
Roofs, Cisterns, Oil Tanks, Melting Pots, Crucibles, Salt Pans, 
Arch and Range Boilers, and every description of General Iron | 





Drawings, Specifications, and Estimates supplied. 








N.B.—To save time, all communications referring to Sun Burners, Ventilation, Heating, 
Electric Lighting, and General Engineering Works, should be addressed to the Head Office, 
48, OSNABURGH STREET, N.W. P 

Telephone Nos.—-OSNABURGH STREET, 3807; ST. PAUL'S, 441. 


“WILSON” GAS FIRE. 


(PATENTED AND REGISTERED) 
THIS GAS FIRE IS CONSTRUCTED ON A NEW PRINCIPLE. 


The appearance of the Fire, when in use, is similar to a bright glowing coal fire, 
from the bars in front, metal grates of peculiar construction are placed, which rest on a 
corrugated fire-brick slab, placed at the back of the Fire. The gas-flame passing through 
the iron grates causes them to become of a glowing red heat in a few minutes, without the 
use of asbestos or platinum. 

The perfect construction of the Stove enables the gas to be perfectly consumed ; and the 
products of combustion are effectually collected by a hood, and are easily conveyed to a flue 
by means of a pipe. 

The fire can be fitted either on the hearth, in front of the bars of a grate, on the top of 
the bars, or inside the grate. 

The gas fittings are arranged for connecting either side. 

The gas}is burned on the Bunsen principle, and admitted by our original Silent Jet, 
which we have fitted, with great success, to all our gas fires for the last three years. 

An ornamental Nickel Plated Kettle Trivet is supplied with each fire, that can be fitted 
on any of the front bars, for boiling, &c., and when not in use should be fitted in the holes at 


the bottom of the fire. 
PHRiGcE Ss: 
No. 1 “ Wilson” Gas Fire, 12 in. wide, 15 in. high, with Nickel Plated 
Trivet . ; ; 





THE 


£1 5 0 
110 0 


FIRE, NICKEL PLATED, 7s. 6d. EXTRA. 
No. 2, do., 144 in. wide, 15 in. high, with Nickel Plated Trivet 
FIRE, NICKEL PLATED, 8s. 6d. EXTRA. 


Other sizes and shapes of Fire and Heating Stoves in process of construction, of which 
due notice will be given. 


CHARLES WILSON & SONS, GAS COOKING AND HEATING APPARATUS MANUFACTURERS, CARLTON WORKS, LEEDS. 
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WRIGHT'S GAS HEATING STOVES. 


BoHAM \& 





No. B760, with Fender. INCANDESCENT GAS FIRES.—PRICES. 






.. , * 


No. B764, New Design. 














Black, is F Jickel Plate 

Se. ne Polished and Nickel Plated. Special Kettle 

Stove only. Fender, Stove only, Fender. for Ditto. 
B760 | 15 in. wide x Mgin.high. . . . 28s. 6d. 8s. 6d. Sis. 6d. | 27s. 6a. 8s. 9d. 
B761 | 174in. wide x 13 in,high. . . . 32s. 6d. 8s. 6d. 58s. 6d. 2s. 6d. 4s. Od. 
B762 | 19}in. wide x 15 in.high. . . . 42s. Od. 8s. 6d. 67s. 0d, } 27s. 6d. 4s. 6d. 
B764 | 15 in. wide x 138 in.high. . . . 16s. 0d. 7s. Od. 3s. 9d 
B765 | 18 in. wide x 15 in.high. . . . 21s. 0d. 7s. 0d. 4s. Od. 
B766 20 in. wide x 164in.high. . . . 28s. 0d. 7s. Od, 4s. 64. 
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No. B86l. 
INCANDESCENT GAS FIRE. 
Size of Stove 31 in. high x 22 in. wide. 


No. B860, without Brass Dogs, fine cast . 


° 2 © © «© © « « « Price £232 0 0 
861, as drawn, with Brass Dogs, ground, and highly 
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No. B796. 
THE KYRLE VENTILATING GAS STOVE, with Open Fire. 
The Kyrle Stove was universally approved last year, and was let out on 
hire by many Gas Companies. No, B796 is a new design, and is highly 
finished in Berlin Black, ahd fitted with Encaustic Tiles, 














2s finished in Berlin Black Price £3 0 0 
PRICES OF THE KYRLE VENTILATING STOVE. 

.: oie Size. Effective Gas Consumption . 
No. | Description. Height. Width. Depth. Heating Surface. per Hour. Price. 
B786 Close Fire Stove, finecast . .. . 830in. x 18in. x 14in. about 27 sq. ft. 10 cub. ft. £44 4 0 
B788 Open Fire Stove, finecast ... . 30in. x 18in. x 14 in. o @ w 10 om 414 6 
B7a9g Do. do. with Encaustic Tiles 80in. x 18in. x I4in. ov“ &@ @ 10 “ 6 56 0O 
B790 Close Fire Stove, finecast . ... Blin. x Qlin. x 16in. eo Bw 13 a 5 0 0 
B791 | Do. do. with Encaustic Tiles Blin. x 2lin. x 16in. ao @ es 13 ~ 6 6 0O 
B794 Open Fire Stove, finecast ... . 8lin. x 2lin. x 16in. oe 13 ” 6 10 0 
B795 Do. do. with Encaustic Tiles Slin. x lin. x 16in, - = we 13 ae 6 16 6 

( Do. do. ; -. drawn), highly ) 
- finished polished castings, best t : . : - 
Bis Berlin Blacked, &c., fitted with [ 32im. x 22in. x 18in, n 40 5, 3 yy 717 6 
( hand paintedtiles . . ... } 








JOHN WRIGHT & CO., ESSEX WORKS, 
LONDON WAREHOUSE: 1654, UPPER THAMES STREET, EC. 


BROAD STREET, BIRMINGHAM. 


GLASGOW WaREHOUSE: 10, WATERLOO STREET. 
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TUESDAY, NOVEMBER 4, 1884, 
GAS AFFAIRS IN LIVERPOOL AND ELSEWHERE. 


Ix another column will be found a curious piece of intelligence 
primarily concerning the ratepayers and gas consumers of the 
city of Liverpool and the Liverpool United Gas Company ; 
but also illustrating a condition of town life which is not 
uncommon elsewhere. There is a section of the inhabitants 
of the city who do not know when they are well off, in respect 
of their gas supply. They have been told that the neighbour- 
ing, but not altogether sisterly city of Manchester is a gas 
consumers’ and ratepayers’ paradise, because the gas supply 
1s under the control of the Corporation. It is a long way 
between Manchester and Liverpool—so long that they are 
trying to make a sea voyage of it—and ‘‘distance lends 
“enchantment to the view.’ A considerable number of the 
ratepayers of Liverpool have appended their signatures to a 
petition addressed to the Corporation, praying that the latter 
will adopt the lead of Manchester, and graciously appropriate 
the property of the Gas Company. From this it may be 
assumed that certain Manchester newspapers do not circulate 
In Liverpool. In accordance with the usual eustom at this 
time of the year, this weighty matter has been shelved 
until after the Town Council has been reconstituted by the 





November elections; but meanwhile the Watch Committee 
have published a statement which, if rightly understood in 
the city, should lead the more thoughtful of the ratepayers to 
pause before giving countenance to any measure for altering 
the relative positions of their legal representatives and the 
administration of the gas supply. 

Incidental to the spasmodic agitation for the transfer of the 
undertaking there have been the usual complaints of high 
charges, bad gas, and all the other iniquities commonly 
ascribed to Gas Companies by excited townsmen. We have 
from time to time noticed these stereotyped allegations, which, 
during the early summer, rose to such prominence, under the 
fostering care of some persons whose enmity to the Gas Com- 
pany is either inborn or professional, that the Council on the 
14th of May passed a resolution directing the Watch Com- 
mittee to collect evidence and submit a report upon the 
alleged increase in the gas bills for the previous quarter. 
The Committee accordingly advertised in the local papers, 
inviting communications from all persons who had complaints 
of this character to make. To this very general invitation 
no more than 52 replies were received—a significant com- 
mentary on the genuineness of the previous outcry. The 
Company have something like 65,000 consumers; and it is 
monstrous that they and the Corporation should have been put 
to so much trouble and expense, to say nothing of the bad blood 
that an inquisition of this kind might possibly have engen- 
dered, upon the motion of two or three irresponsible agitators 
who could not command the support of more than 52 people 
in the whole city. However, these complaints were received, 
entered with due particulars upon a list, and submitted to the 
Company. The nature of the statement, as will be seen, is 
generally that the quarter's bills had been increased without 
any apparent increase of consumption; and the majority of 
the complaints concern sums of less than a sovereign. For 
example, a householder complains that his account has risen 
from 10s. 1d. to 11s. 2d. for the quarter ; another that he is 
called upon to pay 8s. 4d. instead of 7s. 2d.; and soon. All 
the cases were numbered and specially investigated by the 
Company, who have given explanations wherever possible. 
Of course, the differences of a shilling or two explain them- 
selves; and in most of the other cases there are the natural 
explanations of defective fittings, exposed misstatements, &c. 
The Company’s defence is thoroughly successful, and may be 
regarded as finally disposing of this branch of the agitation. 
We have never seen a more perfect example of the utter 
collapse of a trumped-up allegation. Both in number and 
character the complaints must be considered as unworthy of 
the slightest notice, except as an unsought testimony to the 
general excellence of the Company’s meters, and the perfec- 
tion of their system of supply. 

We have given some prominence to this exploded agitation 
for the sake of the lesson that it teaches. It is a striking 
example of the good of separation between local authority 
and gas administration. It is, perhaps, a little severe upon 
the Gas Company; but they have come out of the inquiry 
so triumphantly that they will scarcely object to the trouble 
to which they have been put in the matter. It is a trouble, 
moreover, which will not often recur; for when any similar 
complaints arise in future, it will be comparatively easy for 
fair-minded members of the Corporation to demand sufficient 
guarantees that the occasion really exists, in order that the 
last fiasco may not be repeated. The main reason why the 
gas-consuming ratepayers of a town supplied by a Company 
should think twice before wishing the system to be changed, 
lies in the fact that by so doing they would deliver themselves, 
bound hand and foot, into the power of a body which is in 
such matters a law to itself. The Gas Department of a 
large Corporation is generally an imperium in imperio, in 
which one or two of the aldermen do exactly as they please, 
aided by a system of cast-iron and red-tape which is, as 
a rule, too much for the inexperienced councillors who 
come in from time to time. Whether inquiries such 
as that now under notice are beneficial or otherwise may 
be debateable. It is quite certain that the opportunities for 
them are so small and unpromising as to be practically non- 
existent when the same body constitute, as in the case of 
Corporations, both providers and inspectors. We believe 
that all great organizations work better and more healthily 
in the light of public inspection. It is good for Gas Com- 
panies to carry on their operations under the stimulating 
survey of a public-spirited Corporation, wherein merely irri- 
tating espionage and suspicion are discountenanced. There 
can be few of the most thorough-going admirers of our most 
reformed and progressive local authorities but would admit 
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that the latter would be greatly protected from some of their 
most easily besetting temptations, if there were some efficient 
means of focussing public opinion on their operations, such 
as that possessed by a Corporation in relation to a local Gas 
or Water Company. This seems beyond hope ; but it is well 
that a reminder should be given, from time to time, of what 
ratepayers lose when Corporations become traders instead of 
public guardians. 


ELECTRIC LIGHTING MEMORANDA. 


A snort time ago it was announced that, at a recent meeting 
of a body of electricians calling themselves the ‘‘ Dynamicable 
“ Society,” it was resolved to take action with the view of 
upsetting the Electric Lighting Act. What this action is to 
be, and who they are that mean to take it, have not been dis- 
closed for public information. It looks very much as though 
the malcontents are professional electricians who find busi- 
ness scarcer and less profitable than it was, and are conse- 
quently spurring themselves into a protest of the ‘‘ frozen-out 
‘‘ gardener” type. It is clear that with all their claim to 
be in the van of modern industrial progress, the suffering 
electricians have not learned that the age of legislation in 
favour of class interests is gone for ever. We all pity the 
poor sugar-boilers who from time to time meet to agitate 
against the Free Trade that leaves them defenceless against 
the Bounty system of other nations; but we do not alter 
general legislation in their favour. It would probably be 
contended, however, on behalf of the ‘‘ frozen-out”’ electricians, 
that what they demand is not special legislative facilities, but 
the removal of legislative disabilities. It is clear that this 
plausible argument will only be accepted as valid when it 
can be shown that the Electric Lighting Act is really to 
blame for the condition of affairs complained of; in other 
words, that electric lighting progresses better in countries 
where our terrible Board of Trade has no existence. Until 
this is proved, the clamour of electricians against the 
Electric Lighting Act will be regarded as little as are the 
complaints of wrecking lawyers who find a check put upon 
their operations by the last Bankruptcy Act. Some super- 
fluous prominence has been imparted to the rumoured deter- 
mination of the Dynamicable Society, by an article in the 
Standard, which does not in all respects fairly represent the 


facts. Thus it is said that at the time when the Electric 


Lighting Bill was under consideration, electricians were ‘‘ too 
‘‘much preoccupied with financial schemes to scrutinize it as 
‘‘it deserved.’ Such an observation could not have escaped 
from anyone with the slightest knowledge of the circumstances; 
yet this is too generally the way in which History is written. It 


might have been supposed that even a newspaper leader-writer 


would remember that the subject received the closest atten- 


tion from a syndicate of electricians throughout a period 
of several months. During the progress of the Bill the com- 
-mmittee-room was crowded by all the representative electricians 


of the day, from Sir W. Siemens down to Mr. J. B. Rogers ; the 
evidence tendered by these authorities in support of the conten- 
tion that the Companies were ready to take every English town 
by storm was marshalled by the highest legal luminaries ; and 
no sooner was the Act passed than half-a-dozen Companies set 
the Local Authorities of every British city, town, and village 
in a flutter by giving notice of their intention to apply for 
Provisional Orders to begin business everywhere. The whole 
thing was a bubble, of course. But it was blown by the 
electricians themselves; and they at least should be the last 
to complain that Mr. Chamberlain and others thought it 
more substantial than has since appeared. The Act will 
remain unrepealed ; for it will keep the way open for that 
perfect system of electric lighting which has not yet been 
produced, notwithstanding the pretensions of the syndicate 
of 1882. 

The correspondent of The Times has been most assiduous 
in sending home all the favourable accounts he could gather 
about the American electrical appliances shown at the Phila- 
delphia Exhibition—or “ Exposition,” as it is perversely called 
in the new American tongue. The latest information on 
this subject is concerned with an experiment that has been 
instituted at the publishing offices of a large Philadelphia 
newspaper. Here the Edison system has been in use for 
two years; and is described as having given great satisfac- 
tion, on the whole, although it is said that the chief engine- 
man of the establishment had great trouble in getting the 
arrangements in order, and found it necessary to design special 
apparatus for the purpose. This is a questionable testimonial, 
if it means that nobody can hope to work the Edison system 
successfully, unless an exceptionally skilful mechanic, blessed 











rs 
with the rare capacity for improving the Edison apparatus, is 
permanently retained on the premises. The installation con. 
sists of 240 lamps supplied by one of the usual long-legaeq 
dynamos, driven by a high-speed steam-engine making 309 
revolutions per minute, and fitted with “a most ingenious 
‘“‘new governor, designed specially by the engineer of the 
“establishment.” Still, even in the hands of this talented 
personage, the light is admitted to have stopped three times 
in 18 months; and ‘the engineer does not feel that he could 
“safely dispense with gas altogether.” As to cost, it js 
admitted that from 100 to 150 lamps have to be renewed 
monthly ; but the difference between the cost of lighting the 
premises as before, with gas at 8s. per thousand cubic feet 
and by the new system is said to be small. As, however, gas 
to the value of 2067 dols. per annum is still consumed 
while formerly the annual gas bills for the whole premises 
were but 5458 dols., or little more than double but less thay 
thrice the current charge, it is abundantly evident that the 
comparison is not yet reduced to one of electricity alone ag 
against gas alone. 

The current part of Chambers’s Journal contains an article 
on the future of electricity and gas in which the old question 
of the disability of electric lighting is discussed, without any. 
thing being added to the previous stock of knowledge. The 
writer believes that the present stagnation is due to reaction 
from rash speculation. He goes through the old story of tk 
comparative salubrity of incandescent electric lamps ani 
gas-burners—precisely as did Mr. J. Angelo Fahie in Dublin, 
before the last meeting of the Sanitary Institute of Great 
Britain—and wanders off in the most approved style to 
advocate gas as a substitute for coal. The article reads very 
much like a hash of all the popular newspaper articles on 
the subject that have appeared during the past four years, 
specially prepared ‘‘ for the use of schools.” It seems hope. 
less to look for anything fresh in this line. A stock of well. 
worn paragraphs continue to travel round the Press. These, 
upon examination, are generally found to be palpable adver. 
tisements of some stale delusion in primary or secondary 
batteries, the conversion of natural forces, or some such 
matter. Whatever may be the cause, it is certainly a vey 
dead time at present with all electricians, except those who 
are making the most of their opportunities in the way of 
lighting steamships. 


A FRENCH CONFESSION. 

Tue position taken by the Journat in respect of the miserable 
contest between the Paris Municipality and the Gas Company 
has been so warmly assailed by some French publications, 
that we are pleased to note in a recent issue of Le Gaz a fev 
remarks that express epigrammatically our own views of oe 
important aspect of the conflict. It has been lamented byus, 
as a disgrace to gas engineering, that the peculiar text of the 
concession under which the Paris Gas Company work has foreed 
them to declare, in the Law Courts, that there have been no 
improvements in the manufacture of gas during the past 
thirty years such as would conduce to a reduction in the 
selling price. It is a question whether the reference should 
extend to thirty years, or only to fifteen years. The point 1s 
the same, however—the Company contend that the price 0! 
gas in Paris must legally remain the same now as it was 
1856, and re-enacted in 1870, because there have been, 
during all these years, no improvements tending to reduce 
the price by as much as a sou per cubic inétre. This humill- 
ating contention has been made the text of a few apposite 
remarks in Le Gaz. It is declared that the Parisian gas con- 
sumers are astonished to learn that there have been 10 
improvements in gas making since 1870. What is the good, 
they ask, of all the inventors and gas engineers, of all the 
gas managers’ associations all over the world, if this is the 
absolutely barren result of their labours during the past 
fifteen years? Enormous masses of papers have been read 
before these latter societies ; all the gas managers have flocked 
to them; prizes and medals have been awarded—for what? 
What is the good of it all? All these laborious memol!s; 
these studies peppered with a + y, very learned, very 
dry—and absolutely barren, since they have not produced . 
saving in the price of gas of a sou per cubic métre—not a sou: 
Think of that! Pas de commentaires, n’est-ce pas, says OW 
contemporary ; and we agree. 


THE REFORM OF PRIVATE BILL LEGISLATION. 
Tue short parliamentary session of the present autumn 
searcely differs to public view from a_ regular , 
Honourable members divert themselves, and waste the public 


session. 


i 


5 


, | 
i 


re ps 


A STE ud gl 











7 


~~. eho ek & 2 Ge ae 


Se tee ot Oh Gete OR athe A aw 


=o 


“a oo "os wm A CF of 85 oe we ee oelUODlUlUC SMO OOS OUP 


ms 


c 


eve 





1884, 

es 
atus, ig 
On con- 
-legged 
ng 3800 
enous 
of the 
alented 
© times 
€ could 
i, it is 
enewed 
ng the 
le feet, 
er, gas 
sumed, 
"eMises 
8 than 
hat the 
lone as 


article 
uestion 
ut any- 

The 
eaction 
of the 
9S and 
Jublin, 
Great 
yle to 
ls very 
les on 
years, 
; hope- 
f well- 
These, 
adver: 
ondary 
» such 
& Very 
3e who 
vay of 


erable 
pany 
tions, 
a few 
of one 
bys, 
of the 
forced 
en NO 
> past 
n the 
hould 
int is 
ice of 
vas in 
been, 
educe 
unili- 
posite 
3 con- 
mn no 
good, 
ll the 
s the 
past 
read 
ocked 
shat ? 
noir's, 
very 
ced a 
| sou ! 
3 our 


tumn 
sion. 
yublic 








Nov. 4, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


803 





time, just as though they had met in the usual season. 
Private squabbles and personal encounters still fill the House, 
when the most important Imperial and commercial questions 
can scarcely command a hearing. N otices of motion are set 
down by members with fixed ideas, in the forlorn hope of 
interesting their colleagues and the public in what is so 
engrossing to themselves. Among others, Mr. Craig-Sellar 
in due course gave notice of his Bill to amend the system of 
Private Bill Legislation ; and it was presented last Friday. 
It isto be hoped that the very promising ideas of the member 
for Haddington will not settle into the hopeless form ofa hobby, 
to be trotted out at every suitable or unsuitable opportunity. 
It remains to be seen whether his Bill is the same as that 
on which he has already succeeded in eliciting some very 
ractical opinions from parliamentary veterans. If so, it is 
to be feared that neither in an autumn nor in an ordinary 
session will these proposals become law. Mr. Sellar’s ideas 
in favour of relegating the first stages of a Private Bill to 
a local inquiry have been regarded as favouring a remedy 
which would, in practice, be worse than the disease. The 
honourable member may well be perplexed as to whether he 
shall propose a radical remedy or a progressive improvement 
—commencing (say) with the substitution of a Joint Com- 
mittee of both Houses for the double Committees as now 
constituted. On the whole, perhaps, the latter course would 
be more certain of success. 


GAS COMPETITION IN THE UNITED STATES. 


Some recent correspondence in the American Gaslight Journal 
places in a vivid light the causes and immediate consequences 
of competition in gas supply, as they appear from time to 
time in the United States. We hope our American cousins 
will not take offence at our saying that these passages also 
serve to recall to the minds of English gas engineers the dark 
ages of gas supply in this country. By this we do not mean 
that there is a lack of advanced and intelligent gas engineering 
in the States ; but that the crude, unfinished character of the 
State laws, and the irresponsible action of the local governing 
authorities, place the enterprise of gas lighting under disad- 
vantages that have been outlived in our own more settled sys- 
tem. It has recently been complained that the city of Atlanta, 
Georgia, has been invaded by an unprincipled speculator, who 
has procured what is magniloquently termed a ‘“ charter,” 
and started a gas undertaking in opposition to the esta- 
blished Company. When this piratical personage had spent 
about £1000 upon his new works, he made overtures to the 
other side to ‘‘ harmonize the interest of the two companies ”’ 
in plain English, to stop all further aggression for a modest 
consideration of £20,000 in shares or £18,000 in cash. This 
offer was declined, although the old Company, to stop the 
threatened competition, offered to sell to the new comer “a 
“majority interest in the corporation,” at the market price. 
It is not for us to inquire into the commercial morality of 
this proffered stock-watering operation; suffice it to say 
that the negotiations were broken off, and hostilities began. 
Theold Company had been jogging along very comfortably with 
aselling price of 10s. 6d. per thousand cubic feet ; but when the 
opposition concern gave out that they intended to sell 50 per 
cent. better gas at half the price, the established undertaking 
came down to the even dollar per thousand cubic feet. This, 
they admit, is a popular rate; their business is increasing, 
and they hope to be able to play the game longer than the 
other party. It is impossible to withhold pity from Gas 
Companies and their customers in circumstances such as 
these. No sooner do a little Company, selling perhaps 10 or 
12 million cubic feet of gas yearly, begin to get clear of the 
expenses and troubles of their first start in business, than a 
few “smart” capitalists, or speculators whose capital is more 
Imaginary than real, swoop down upon the locality, and place 
the established concern in the dilemma of either paying ruin- 
ous blackmail or submitting to the destruction of their pro- 
spects. These marauders (not one in a hundred of whom really 
desires to commence an honest business as a gas manufacturer) 
are aided in their procedure by the facility with which so-called 
“charters” may be obtained. Where the local highway 
authorities are venal, they are bribed; but it frequently 
appens in these communities that the elected authorities 
are well meaning, but imperfectly informed in the principles 
of government. In these circumstances bribes are unne- 
cessary, for the people’s representatives are easily persuaded 
to encourage competition in gas supply for the reasons that 
apply to ordinary trade; and the result is therefore the same 
as before. The effect of all this is to keep gas dear; because 
every unopposed Company is impelled to ‘‘make hay while 





‘the sun shines;” and after the short period of low prices 
which competition, as in the case of Atlanta, generally 
brings, there is a fusion of interest, and prices are soon higher 
than ever, because profit has to be made on two capitals 
instead of one. The worst of the situation thus described is 
that there is at present no hope of deliverance from it by any 
process of legal reform. There is an alternative course, how- 
ever, which is to make a prominent feature of the gain to 
consumers from a supply by a prosperous and stable Company ; 
and we are gratified to observe that this has been done at 
Boston, Mass., by Alderman M. 8. Greenough, the Engineer 
of the Boston Gaslight Company, who has thus succeeded, 
as reported in another column, in signally defeating an 
attempt to saddle the city with a second and unnecessary 
Gas Company. 


Water and Sanitary Affairs. 


Tue last two monthly reports of Sir Francis Bolton, Official 
Water Examiner for the Metropolis, have contained references 
to the pollution of the River Wey. It was stated that large 
numbers of dead fish were floating down the river, or putrefy- 
ing on its banks, near Guildford. In case any such pollution 
might affect water taken in from the Thames by the London 
Companies at Sunbury, West Molesey, and Hampton, Sir F. 
Bolton proceeded to Guildford to examine into the facts. He 
learned on inquiry that some cartloads of dead fish had been 
removed by the authorities from above the mill-weir at Guild- 
ford; but there was some difficulty in learning the exact 
cause of the mischief. Subsequently the attention of the 
Local Government Board was called to the matter; and a 
communication was addressed from head-quarters to the 
Local Sanitary Authority. The Thames Conservators were 
likewise asked to take action; but the affair was outside 
their limits. Nevertheless the Conservators set their 
Inspector to work; and, as a result of all the inquiries, 
it is generally understood that the fish were killed by 
poisonous matter flowing into the Wey from certain paper- 
mills at Godalming. Further information on the subject is 
promised ; but there is no indication that any harm has been 
done to the water at the Metropolitan Company’s intakes. 
Sir F. Bolton reports that the water of the Thames at 
Hampton, Molesey, and Sunbury was good in quality during 
the whole of the month of September. Dr. Frankland, in 
giving his analyses, also reports favourably, both with regard 
to the water supplied to London from the Thames and from 
the Lea. The organic matter in the New River water was 
«but slightly more than in the best of the deep-well waters.” 
All Dr. Frankland’s samples were “ clear and bright.” Mr. 
Crookes, Dr. Odling, and Dr. Meymott Tidy, having daily 
samples to deal with instead of mere monthly specimens, 
found two to be “‘ very slightly turbid,” and one to be “slightly” 
so. The remaining 179 were “ perfectly clear, bright, and 
‘* well filtered.” All the chemists bear witness to the fact 
that the proportion of organic matter continues low. London 
may accordingly rest assured as to the quality of the supply ; 
and much may be said as to the advantage of an unfailing 
source, seeing what has been the inconvenience endured at 
Manchester, Bradford, and elsewhere, through the shrinking 
of the reservoirs. London has feared no scarcity, while large 
populations elsewhere have been in peril of a water famine. 
Had the Metropolis been within four days of empty reser- 
voirs, what would have been said! But the water flows in 
at the rate of 160 million gallons per day, and all we can 
hear is now and then a complaint that the Companies want 
to be paid for their water, and are not willing that the con- 
sumers shall in all cases fix the price. 

The report to be presented to the proprietors of the West 
Middlesex Water-Works Company by the Directors, at the 
half-yearly meeting to be held to-day, shows that the pros- 
perity of the Company has not received any check in conse- 
quence of the recent troublous agitation. A net increase of 
£6476 in the revenue, as compared with the corresponding 
period of last year, is a highly satisfactory feature. The 
dividend goes on at the rate of 10 per cent. per annum, with 
the addition of 1 per cent. for the half year, to make up for 
past deficiencies in the statutory dividend. Evidence thus 
accumulates to show that the Metropolis missed a good 
bargain when rejecting the terms negotiated by the authority 
of Sir Richard Cross. The service rendered by the London 
Water Companies beyond the boundaries of the Metropolitan 
Board is shown in the case of the West Middlesex Company, 
by the supply which they are giving to Willesden. It has 
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been found necessary to lay a new main in this quarter, owing 
to the great increase in the number of the houses. It is 
a fortunate thing for London that, let it grow as it may, the 
Water Companies are able to expand proportionately. The 
West Middlesex Directors find that they must enlarge and 
extend their works in various parts of their district; and as 
the Company are now exhausting their share capital, or con- 
solidated stock, it is judged advisable to exercise the borrow- 
ing powers, creating debenture stock at 44 per cent. to the 
extent of £200,000, the full amount authorized. The con- 
solidated stock amounts to £1,155,066, with an addition of 
£17,570 for premiums. The reserve fund is represented by 
£21,852 of Consols. The expenditure for maintenance during 
the half year has been £24,088, and for management £7971. 
Rates and taxes, exclusive of income-tax, amount to a sum 
not far short of the entire charge for management. The 
Thames Conservancy also take £1160, which is about the 
same as the allowance to the Directors. The profits for 
the half year are £70,465. Major Boileau has retired 
from the post of Chairman, but continues as a Director ; Sir 
W. H. Wyatt taking the vacant place, to which he has been 
unanimously voted. 

The state of the Thames is still the subject of angry protest 
from indignant dwellers on the banks of the river below 
London Bridge. Complaint is made that there is delay on the 
part of the Royal Commissioners in issuing their final report. 
The report may be long in coming; but this does not 
necessarily imply delay. What to do with the enormous 
volume of the London sewage is a question over which the 
wisest and boldest may pause for a time. The only people 
who can decide quickly on this subject are those who have 
some patent process for making everything pure and profit- 
able at a stroke. We were told long ago—and for a time 
almost everybody believed it—that the whole mass of the 
London sewage pouring into the river was worth 2d. per ton. 
Perhaps it was and is; but it may cost 3d. to get the 2d. 
For certain reasons, we are rather disposed to expect 
that the Royal Commissioners will suggest a chemical 
method for dealing with the London sewage. But any 
idea of profit will be excluded. If chemical treatment 
be not adopted, there will be the enormous expense of 
prolonging the outfall sewers to a point much farther down 
the stream. The pollution of the Lea by local sewers is also 
the subject of strong remonstrance; and the idea in this 
quarter is that an intercepting sewer is wanted for the drain- 
age of the district, with a final outfall into the Thames. It is 
devoutly to be hoped that the chemists will find some way of 
dealing with this question. Could they even annihilate the 
sewage, the public would not object. Some twenty years 
ago The Times was perpetually declaring that the discharge of 
the London sewage into the Thames was a piece of cruel 
extravagance and reckless waste. Sewage irrigation was 
advocated as a boon to the agriculturist, and a solution of the 
great sanitary problem. We hear very little of this now-a- 
days. But there is the sewage, and it has become an endless 
source of trouble. If the Royal Commissioners can cut the 
knot, they will make the civilized world their debtors. 








WE hear that Mr. Alfred Penny, C.E., has joined the Board of the Para 

Gas Company, Limited, in the place of Mr. T. C. Tatham, resigned. 
* Tue progress of the Water-Works Clauses Act, 1847, Amendment Bill, 
recently reintroduced by Mr. Torrens, and immediately ‘“ blocked” by 
Mr. Warton, has been further impeded by Sir Henry Holland, who has 
notified his intention of moving, when the Bill reaches its next stage (on 
the _ inst.), that the second reading be deferred for the traditional “ six 
months.” 

For the vacant auditorship of the Crystal Palace District Gas Company 
there are already several candidates in the field. Mr. R. Hesketh Jones, J.P., 
General Manager of the Dover Gas Company, and Mr. Charles Newton, 
Deputy Chairman of the Croydon Commercial Gas Company, have inti- 
mated their intention to seek election to the position vacated by Mr. J. 
Glaisher, F.R.S., on his becoming a Director of the Company. Mr. W. 
Morrison, of Leadenhall Street, has also been mentioned in the matter. 

As recently announced, Mr. G. H. Stayton, Assoc. M. Inst. C.E., has 
resigned the position he has held for the last ten years as Engineer and 
Surveyor to the Chelsea Vestry. His reports on electric lighting have 
frequently been referred to in our pages, and are well known. His resig- 
nation was received with much regret; and he has been presented with a 
handsome testimonial by the members of the Vestry, at a farewell dinner 
held at the Holborn Restaurant. 

INsTITUTION OF CivIL ENGINEERS.—The Council of the Institution have 
just issued their list of ‘ subjects for papers” for the session 1884-85. A 

ist of 43 suggested titles is given ; and original communications are invited 
on these and other analogous questions. For these, if approved, they will 
award premiums, arising out of special funds bequeathed for the purpose. 
Very few of the subjects are of particular interest to gas engineers; the 
following being those most nearly identified with their work :—‘‘ Gaseous 
Fuel, and the Residual Products of Gas Making;” ‘‘ The Manufacture of 
Artificial Fuel from Small Coal ;” “‘ Steam-Boiler Furnaces, with reference 
to Fuel Consumption and to the Prevention of Smoke;” “ Appliances for 
the “ Shipment of Coals, with a comparison of different methods ;” 
‘‘The Transmission and Distribution of Electricity over large areas for 
lighting and for motive power, including Electric Railways, Hoists, &c.” 








Essays, Commentaries, and Rebietvs, 


GAS AND WATER COMPANIES IN THE MONEY MARKEr?T, 
‘*‘ NoTHING to do, and only five days to do it in,” might almost 
have been the cry in the Gas Market last week ; for business wag 
scarce, and Saturday was one of the annual holidays of the Stock 
Exchange. Gas stocks were decidedly weak; and left off op 
Friday at about their weakest. The two Metropolitan stocks, 
Gaslight ‘A’? and South Metropolitan “ B,” made a further 
decline; and show a loss of 34 and 14 respectively upon their 
previous quotations. Even the 10 per cent. preferentials of the 
greater Company shared in the general decline. We need scarcely 
say that there is nothing in the position and circumstances of these 
Companies to make them less valuable this week than they were 
last ; dearer money is quite sufficient to account for the little fall, 
An interim dividend of 34 per cent. (the same as last year) has been 
declared by the Bombay Gas Company, and will be paid on the 
1st of December. 

Almost all prices of water stocks have receded; losses ranging 
from 5 in Southwark and Vauxhall to 1 in East London and 
Lambeth. New River was unchanged last week ; and West Middle. 
sex formed a marked exception to the general downward run, by 
more than regaining the figures it had lost in the previous week. 
The market generally seems weak; and there is the, appearance of 
a further fall in some of the stocks being imminent. 

The markets closed at the end of the week as follows :— 
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THE CAUSES OF POLLUTION OF THE AIR OF TOWNS. 
Durine the past two years the Council of the Meteorological 
Society have been prosecuting a series of experiments with a view 
to the thorough examination of London rain and fogs. The actual 
conduct of this investigation has been confided to Dr. W. J. 
Russell, Lecturer on Chemistry at St. Bartholomew's Hospital 
Medical School, and the principal results have recently been made 
public. Considerable interest attaches to this inquiry, from 1ts 
bearing upon the important question of aérial sanitation, and 
especially upon that portion which has been taken in charge by the 
National Smoke Abatement Institution. It is unnecessary to point 
out the close connection between this question and that of the 
development of gas consumption, since the relationship has always 
been acknowledged on both sides. It is absolutely necessary that 
the section of the public who are actively interested in the problem 
of smoke prevention should extend a ready welcome to the efforts 
of gas engineers in the direction of supplanting raw coal fires with 
gas and coke. On the other hand, gas engineers must equally 
take an intelligent interest in the general question which 1s 
affected by their practical attempts to extend the sphere of their 
business operations. So far, the only sensible advance of recent 
years upon the hitherto universal dominion of King Coal has been 
made by his own offspring, gas; and the effects that may be 
expected from a continuance of this advance are of the greatest 
moment to sanitarians. In the first place, it is essential that exist- 
ing conditions should be carefully studied, and, as far as possible 
understood. Everybody admits that the conditions of the atmo- 


‘ sphere of London and other large towns in the United Kingdom 1s 


unsatisfactory at all times; and, at its worst, positively dangerous. 
Most people go further, and ascribe the worst of the existing 
aérial evils to the general use of bituminous coal. After this 
point has been reached, agreement speedily terminates; and there 
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are some who sorrowfully believe that little improvement of the 
air is to be expected while the character of the common fuel 
remains unaltered, while there are others who would fain convince 
themselves and their neighbours that the smoke nuisance could at 
once be abolished by Act of Parliament. Meanwhile, practical 
men are at work on the ends of the difficulty. Gas engineers and 
machinists are pushing their gas stoves and engines, every one of 
which is a dumb but efficient exemplar of the new cause; while 
physical hilosophers and chemists are studying fog and rain 
directly, for the purpose of ascertaining how these natural phe- 
nomena are affected by the effects of the combustion of the common 
class of fuel. It is with this latter order of work that we are now 
concerned. ‘ 

In the first place, as might only be expected, town rain is shown 
by Dr. Russell to contain more impurities than country rain; and 
the denser the town the fouler the rain. The immediate conse- 
quence of this is to show that the freshness and sweetness of the 
air of towns during and immediately after a downpour of rain, to 
which the physiological consciousness of all observant townspeople 
bears witness, is due to the washing of the atmosphere by the pure 
distilled water from the clouds. Dr. Russell collected his samples 
at three London stations—one in the City, at St. Bartholomew’s 
Hospital; another in the N.W. district ; and the third at Hackney. 
It might have been wished that the suburban stations were more 
numerous and widely scattered, in order that the connection between 
the purity of the rainfall and the set of the prevailing winds might 
have been more clearly established. Dr. Russell says that the rain 
collected in the City was always more or less dirty from soot float- 
ing in it, and disagreeable to taste. This City rain contained, as 
a rule, twice as much impurity as that of the suburban districts. 
Here we see that the effect of rain is to wash down the air locally, 
and so to return the impurities to the soil of their place of origin. 
Consequently, the amount of impurity carried from one district to 
another by the set of the winds is greatly affected by the rain. 
There is room yet for an investigation of the co-operative action 
upon town air of wind-currents and rain, with reference to the 
respective location of the residential and manufacturing quarters. 
Even from Dr. Russell’s report, however, it may be understood 
that the air of London is not only more impure during dry than in 
wet weather, but also, as the dry air comes usually from the east, 
where lie the greater number of objectionably odorous factories, 
the absence of local rain-washing permits of the remainder of the 
town being affected at these times L; an additional measure of 
aérial impurities. 

The principal impurities in the rain of large towns are sulphates 
and chlorides. Dr. Russell notices that the relative proportions 
of the several impurities scarcely vary in different localities. If the 
City rain is diluted with nearly an equal bulk of water, it resembles 
that collected in the suburbs. From these experiments one curious 
fact has transpired, which seems rather to go against the too ready 
assumption that the air of towns would be pure if smoke were kept 
outofit. It is that summer rain is more impure than rain collected 
in winter. The total amount of salts at St. Bartholomew's was 
nearly three times, and at the other stations nearly twice as much 
in the summer as in the winter six months; and in the summer 
the sulphates preponderate over the chlorides. Dr. Russell attri- 
butes chiefly to evaporation the apparently greater impurity of the 
summer samples; and ascribes to decomposition of animal and 
vegetable matter the summer excess of sulphates. But what becomes 
of the thousands of tons of impurities resulting from coal combus- 
tion, with which smoke prevention enthusiasts have been wont to 
terrify us, if winter air is so pure? It is probable, however, that 
there is some illusion here. The rain may be dirtier in summer 
because there is less of it, and when it falls it washes an atmosphere 
charged with dry dust resulting from the tremendous traffic over 
the streets of a populous centre. In winter there is less time for 
the air to get dirty between the showers; and such impurity as 
then exists in the atmosphere must chiefly come from fires, because 
there can be little dust arising from the sodden soil. This con- 
sideration throws much light upon the causes of the impurity of 
the air of towns. According to these data, it would appear that 
the products of combustion are, if not the least, still far from the 
principal causes of aérial impurity. Dr. Russell has something 
further to say upon this head. He states that London rain care- 
fully collected is never acid, as is generally supposed—i.e., that it 
is not charged with sulphuric acid from coal and gas combustion. 
But, if rain is collected in an open vessel, and left exposed for a 
considerable time, then the water is always rendered acid; the 
acidity arising not from direct washing of acid vapour from the air, 
but from the washing of the soot so abundantly present in the air 
of English towns. This is a valuable testimony to the truth upheld 
by the majority of gas chemists, and confutes the pessimism of 
those ultra-purists who have held that the substitution of gas for 
coal would only change a visible evil for another and even more 
objectionable invisible one. In effect, Dr. Russell says: “ Get rid 
of the soot, and you will be free from the acid washings which now 
destroy everything they touch.” This declaration is alone worth 
two years’ labour in the laboratory. 

It is unfortunately clear, however, from considerations already 
stated, that the idea of rendering London air, or the air of any 
large town, as pure as that of the country, by merely clearing it of 
smoke, is illusory. Repeatedly has attention been drawn to the 
fact that the air of London early in summer mornings is still as 
limpid and invigorating as it ever was when the river was first 
embanked by the Romans, or is to this day in the quiet reaches up 
beyond the tideway. At such times, from any suburban height the 





great city may be surveyed over all its extent; and a walk across 
one of the Parks (say from Paddington to Westminster) is a 
revelation to anyone who has only seen the streets choked with 
traffic, and the packed buildings swarming with noisy life. 
‘* Banish smoke,” say the enthusiasts, ‘‘ and this morning air will 
remain throughout the day and night!” It is an enticing picture ; 
but a fond hope, if we are to believe what Dr. Russell has to say 
about summer sulphates and chlorides. Samples of rain collected 
at Horsham, Sussex, and on Dartmoor contained amounts of sul- 
phate ‘‘ immensely less” than those of London. Whence came 
these latter? Itis not pleasant to reflect that the decomposing 
animal and vegetable matter which is credited with the origin of 
these compounds formed, before the rain washed it, a part of the 
air breathed by town residents. There can be little doubt as to 
which class of aérial pollution would be more dreaded by the 
general town population—that produced by winter fires, or that 
due to putrescent summer dust. Soot itself would be preferred 
to the latter. Indeed, some nervous people might be disposed to 
think that possibly the acid property of the soot acts as a reducing 
agent in respect of the motes of organic matter present in the air 
with it; and therefore that dust-laden air with a liberal addition 
of soot is perhaps less dangerous than dusty air without such 
companionship. It is certain that the effects of London air are 
both chemical and physiological. The acid washed out of the 
soot undoubtedly attacks marble and fabrics exposed to it, and 
kills many kinds of plants. On the other hand, it has been 
declared that the risk of fatal results from surgical operations 
is 30 per cent. higher in London as compared with country 
hospitals. This difference is, of course, due to the higher 
proportion of disease germs and deleterious matter in the town 
atmosphere. It therefore appears that if all smoke were pre- 
vented from polluting London air, we should still be subject to 
the more dangerous form of impurity, for which a remedy is 
even more hopeless than in regard to the smoke nuisance. It is 
not inconceivable that in the course of time the aspirations of the 
advocates of smoke prevention may be realized more or less com- 
pletely. In respect of fuel used for manufacturing and culinary 
purposes, this result may be nearer than many now living expect. 
It is certain that the considerable advances in this direction of the 
past decade will be greatly surpassed during the short remainder of 
the present century. Domestic fires in living-rooms will last very 
many years longer; but for the two purposes named, which give 
rise to nearly the whole of the smoke of English towns during six 
months of the year, the favourite fuel of the coming century may 
be gas. Then, if Dr. Russell is to be believed, aérial sanitarians 
will have the worst of their task still before them; and the Smoke 
Abatement Institution may be reconstituted as the Dust Prevention 
Association, with the certainty of full employment for many years 
to come. 








Hotes. 


Tue EFrect oF PUNCHING ON STEEL. 


Some experiments have been conducted at the Pontiloff Works, 
St. Petersburg, by Mr. Beck-Gerhard, to determine the effect of 
punching upon mild steel. These experiments confirmed the 
already known results—that cold punching perceptibly weakens 
and reduces the elongation of steel, but that annealing, or 
punching hot, has no ill effect upon the material. Annealing also 
was shown to increase the tenacity of the punched specimen; and 
it was again proved that reaming removes in a great measure the 
evil effects of cold punching. When cold-punched soft steel was 
bent, it was found that the samples would not crack if the punch 
side of the hole was on the convex side of the bend; but the 
specimen invariably broke if bent in the opposite way—that is, 
with the die side convex. It was the same with all cast metal, 
hard or soft ; while puddled or scrap iron could be bent either way 
without cracking. It is commonly supposed that the deterioration 
of cast steel by punching is due to the formation (on the die side) of 
a ring of minute incipient cracks round the punched hole. In order 
to prove this theory, a large number of specimens were prepared, 
including steel of different kinds and degrees of hardness. The edges of 
these pieces were planed, and the surfaces polished ; but nota trace of 
cracking could be detected under the microscope. Although the search 
for cracks was fruitless, certain markings were observed on the 
polished surfaces round the holes. These were sheaves or bunches 
of lines, commencing tangentially with the holes, and curving in 
opposite directions, intersecting each other with some approach to 
regularity. Neither in drilled steel nor in punched iron plates did 
these markings appear ; but they were most marked in the softest 
steel. Sometimes the markings were in relief, and in other speci- 
mens they were sunk below the surface. In order to determine 
how far these rays extend round a cold-punched hole, a plate 
10 inches square and §-inch thick was polished on both sides, and 
a 1-inch hole was then punched out of the centre. The curved 
rays appeared on both sides, but particularly on the die side. 
When washed with aqua regia, the markings disappeared ; but the 
surface became streaked with elongated bubbles and hair-lines 
arranged in the direction of the last rolling. The sample was then 
cut into eight test pieces, four on each side of the central hole, and 
submitted to tensile strains. The result showed an average ultimate 
resistance of 27 tons per square inch, with 20 per cent. elongation. 
All the fractures originated at one of the elongated bubbles; and 
the polished surface developed tangible ridges and indentations. 
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On reassembling the pieces in their original shape as a 10-inch 
square, it was at once seen that these ridges formed together a 
system of curved rays round the central hole, precisely analogous 
to an extension of the rays at first noticed. Consequently it 
appeared that the effect of punching the 1-inch hole extended all 
over the 10-inch plate. 


CoNCRETE AND Brick F.Loors. 


It is stated in the American Architect that a German architect 
has been experimenting with a view to ascertain the strength of 
concrete and brick warehouse floors, as required for a large building 
intended for storing heavy metal goods, the handling of which 
often involved considerable shocks to the floors. It was a question 
between brick arches and concrete slabs; iron girders being used 
for supporting both. Five trial spans of 44 inches wide were built. 
The first was of concrete, gauged 1 part of Portland cement to 
5 parts of gravel; the second was of hard bricks in 1 of cement and 
3 of sand, covered with } inch of asphalte; the third was of softer 
brick, in half lime and half cement, with 4 of sand; the fourth was 
of the same brick in half lime and cement, and 5 of sand; and the 
fifth was of the same brick, in 1 of cement to 4 of sand. The 
last three arches were finished on the top with } inch of cement. 
Fifty-four days after completion, the floors were loaded with 
200 Ibs. of pig iron per square foot. This weight had no effect ; 
and two days later the concrete floor was tested by dropping 
upon it a 60-lb. iron ball from a height of 5 feet. This had no 
effect ; and another ball, of 135 lbs. weight, was dropped from the 
same height. The first blow was harmless; but a crack was 
started by the fourth blow upon the same spot, and the eighth 
broke a hole entirely through the floor. Thirty days later the 
same test was applied to another part of the same floor, which 
broke at the ninth blow. The concrete was 4 inches thick in the 
middle of the span. The brick floors were similarly tested; the 
first yielded to the forty-eighth blow; the second failed at the tenth 
blow ; the third, at the seventh blow; and the last, at the tenth. 
A new floor was then built of soft brick, in mortar made of 2 parts 
lime to 3 of cement and 10 of sand, and covered with 2 inches 
of equal cement and sand. After this had set, it withstood 71 
blows of the 135-lb. ball to break it through. This, therefore, was 
decided to be the strongest form of floor to withstand shocks. 


THE AcTION OF WATER UPON TIN AND LEAD PIpEs. 


The Journal of the Society of Chemical Industry contains an 
abstract, from a German source, of a paper on an examination of 
tin-lined lead pipes used for water. It appeared that the thickness 
of the tin coating varied in different places from 1 mm. to 0°1 mm. in 
thickness ; showing also, under the microscope, longitudinal cracks, 
in some cases penetrating to the lead. This evil has considerable 
influence upon the durability of the pipe, because when the water 
is simultaneously in contact with lead and tin, the lead is more 
rapidly oxidized, the oxide being dissolved in the water. Tinned 
lead pipes with cracks have been proved to be more rapidly 
destroyed by water than lead pipes without any coating of tin. 
The tin coating was rubbed off very carefully, so as to still leave 
some on the lead, and showed a composition of about 51 per cent. 
of tin, the remainder being chiefly lead, so that the material was 
of the nature of solder. Experiments with distilled water showed 
that sulphurized and tinned lead pipes seemed to resist its action, 
in the absence of air. When air was present, the water took up in 
24 hours a considerable quantity of lead. When the water merely 
flows through a pipe, it dissolves very little lead; only traces of 
the presence of either tin or lead being found after evaporating 
10 or 12 litres of water thus treated. 


Gechnical Record. 


TESTING THE CARBONIC ACID AND ILLUMINATING 
HYDROCARBONS IN COAL GAS. 

In the ‘* Notes ” column in the Journat for the 7th inst. a brief 
description was given of two simple arrangements of an apparatus 
for testing the carbonic acid and illuminating hydrocarbons con- 
tained in coal gas. They were, as already stated, designed by 
M. Chevalet, and shown and described by him at the meeting of 
the Société Technique de 1l’Industrie du Gaz en France last June. 
Having been favoured by the author with a print of the paper read 
by him on the subject, on the occasion referred to, we are enabled 
to place before our readers a fuller description of the appliances 
than that which recently appeared in our columns, and to assist 
the description by the aid of the accompanying illustrations. 

At the meeting of the Société Technique in 1882, M. Chevalet 
introduced to the notice of the members the Orsat apparatus for 
testing the presence of carbonic acid and carbonic oxide in coal gas. 
This apparatus he has since found to possess the very great incon- 
venience of requiring extremely careful manipulation. It is like- 
wise very fragile; and if there should be the slightest escape from 
one of the taps or joints, it does not give correct indications. It 
is, in fact, an instrument which can only be entrusted to hands 
accustomed to performing chemical operations. The apparatus 
designed by M. Chevalet, which is shown in the annexed engraving 
(fig. 1), is, on the contrary, very simple in character, and may be 
employed alike for testing for carbonic acid and sulphuretted 
hydrogen. It consists of a test-tube A, mounted upon a stand, and 
furnished at its lower part with atapB. Inside the test-tube there 
is a small stick of caustic potash C, of known volume ; and the top 
of the tube is hermetically closed by a cork, through which passes 
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a bent tube, connected with a graduated tube D, the extremity of 
which dips into a glass vessel E containing coloured water. 

The testing operation is performed as follows:—The tap B is 
connected, by means of an india-rubber tube, with the gas supply; 
and a stream of gas is allowed to flow into the tube until the 
whole of the air has been displaced. Then the tap is gently turned 
off, and the operator awaits the result. If the gas contains car. 
bonic acid, the water in the vessel EF. is at once seen to rise in the 
graduated tube. The vessel shou!d then be raised so that the 
water it contains is at about the same level as that in the graduated 
tube. (This can easily be effected by a pinion by which it is sup. 
ported.) If at the expiration of 15 to 20 minutes the water remains 
stationary in the graduated tube, the absorption has been com. 
plete. The water-levels should then be carefully adjusted, and 
the quantity of liquid contained in the graduated tube read off, 
Supposing that this tube is so divided that each large division 
represents the 100th part of the entire capacity of the test and 
other tubes, each division occupied by the water will represent the 
quantity of carbonic acid absorbed; and if these large divisions are 
subdivided into ten equal parts, the operator is able to ascertain the 
1000ths of carbonic acid contained in the volume of gas under 
experiment. In order that the operation may be correct, the 
temperature should remain constant during the experiment. The 
hands of the operator should not be placed upon the test-tube; 
nor should there be any source of heat near. Further, the tap 
and cork must both be absolutely sound; otherwise air will make 
its way into the test-tube while the water is rising in the tube D. 

With this apparatus the gas may be tested before passing into 
the purifiers ; and again on its exit therefrom. The difference will 
show the volume of sulphuretted hydrogen gas absorbed by these 
vessels. When this test is being made, it is advisable to have two 
apparatus; and to operate simultaneously upon the gas both before 
and after it has undergone purification. If there should be any 
error, it is the same in each case. The following are some results 
obtained in a gas-works where the [purifying material employed 
was oxide of iron only :— 

Before the purifiers 2°45 per cent. of absorbable gases. 

After ” 2°25 ” ” ” 
These trials showed that oxide of iron absorbs very little gas. The 
same gas tested by an Orsat apparatus did not show more than 
2 per cent. of carbonic acid. M. Chevalet’s apparatus is therefore 
more sensitive than the other; and this sensitiveness is accounted 
for by the construction of the instrument. By its aid the quantity 
of sulphuretted hydrogen absorbed by the purifiers may be readily 
found; and, as a consequence, managers are enabled to ascertain 
whether one coal produces more of this impurity than another. 
They may also ascertain the quantity of carbonic acid left in the 
gas after purification by lime, and consequently whether the lime 
is doing its work properly. 

The apparatus above described is capable of modification so as to 
be used for testing the quantity of illuminating hydrocarbons pre- 
sent incoal gas. For this purpose it is arranged as shown in fig. 2, 
in which A is the test-tube, furnished with two glass taps B, C, 
ground so as to fit perfectly. This is necessary because the reagent 
(bromine) used in the test acts upon cork, india-rubber, and copper, 
all of which are used in the other apparatus. When a test is to be 
made, an india-rubber tube is fitted on to the lower tap, then both 
taps are opened, and the gas to be tested is passed into the tube A 
as before. As soon as all the atmospheric air has been expelled, 
and the test-tube is full of gas, the two taps should be closed (the 
lower one first). Into the tube rising from the top of the upper tap 
0°5c.c. of bromine, and afterwards sufficient water to make up & 
total of 5c.c., are run by means of a pipette; this volume being 
indicated by a line marked upon the tube, as shown at a. The 
orifice of the tube is then closed with the finger, the tap turned, 
and the mixture of bromine and water allowed to run into the 
test-tube. When it has all passed down, the tap is closed, and the 
test-tube well shaken, so as to cause a thorough admixture of its 
contents. The following reaction then takes place: The bromine 
attacks the illuminating hydrocarbons (such as olefiant gas, pro- 
pylene, and butylene), while it leaves untouched the marsh gas, 
hydrogen, and carbonic oxide. After several shakings the test- 
tube is again placed upon the table, and 5c.c. of a concentrated 
solution of potash are passed into the mixture, in the same way 48 
before. The tube is once more shaken until the yellow-red vapours 
of the bromine have completely disappeared. The test-tube 18 
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then again placed upon the table, and into the neck of the upper 


tap is inserted a bent pipe ending in a pipette divided into cubic 
entimétres (or better still into half cubic centimétres). The lower 
. rtion being plunged into the glass vessel E containing coloured 
aren the upper tap is opened, and the water is immediately seen 
to rise in the pipette. The water levels are then adjusted as in 
the former experiment, and the contents of the pipette read off. 
Supposing it to be 18c.c., this is noted, and to it are added the 
5c.c. of bromine and water, and the 5 c.c. of potash, previously 
introduced; making a total of 23¢.c. Then dividing this figure 
by the number of cubic centimétres found by gauging the test- 
tube, the quotient multiplied by 100 will give the percentage of 
gas absorbed by the bromine and potash. Subtracting from this 
number the carbonic acid found in a preliminary test _by the 
employment of potash alone upon the gas under examination, 
the quantity of illuminating hydrocarbons absorbed by the bromine 
is ascertained. E 

If a number of successive tests are made, and the operation has 
been well performed, without loss of gas in manipulation, the 
results are found to differ very little indeed—scarcely to the extent 
of 0002 per cent. The process is therefore highly sensitive; is 
correct in its indications; and, above all, is easily manipulated, 
inasmuch as it does not necessitate the use of a water or mercury 
yessel, or instruments of precision for measuring the volume of gas 
under examination. One essential precaution must, however, be 
taken in all the testings—viz., to work by diffused light, far from all 
source of heat, and as much as possible in a laboratory facing the 
north. This situation is especially recommended because the labo- 
ratory would then be free from the rays of the sun, which if 
admitted would cause the gas in the test-tube to expand, and 
thereby vitiate the experiment. With purified gas made from the 
coal of the Pas de Calais, M. Chevalet obtained the following 


results :-— 
Illuminating Illuminating 
Hydrocarbons. Power. 
Per Cent Litres. Carcel. 
a ee ee = 1050 = 1:00 
ek . 6 6 + we ow we © = 1060 = 100 
rr a ee ee = 1002 = 095 
. oe a ee = 84 = O04 
a ew ew «© See = 959 = O91 
5:17 ° ° = 103 = 100 


M. Chevalet intends repeating these experiments, using gas made 
from different coals, in order to see whether there is a constant 
relation between the illuminating power and the quantity of light- 
giving hydrocarbons contained in the gas. 


THE RAPID DETERMINATION OF FIXED AMMONIA. 
By J. W. Pratt, F.C.S. 
[From the Chemical News.} 

When free and combined ammonia exist together in the same 
solution, the former is usually estimated by direct titration, and 
the latter by distillation with caustic alkali and absorption in acid 
(also of known strength). The difference between the first and the 
latter result is set down as fixed or non-volatile ammonia, as dis- 
tinguished from the carbonates, sulphides, &c., of ammonia which 
neutralize acid and are volatilized on boiling. 

The process of distillation for the determination of the fixed or total 
ammonia is often very troublesome, owing to the frothing caused 
by the action of the alkali on the organic matter present; and it 
frequently requires a large amount of time and attention for its 
successful accomplishment. For this and other reasons, where a 
large number of determinations of free and fixed ammonia have to 
be performed daily, the distillation process becomes specially 
inapplicable. Being placed in such a position, some shorter method 
became necessary; and the volumetric method of boiling the 
ammoniacal liquid with a definite volume of alkaline solution, and 
titrating the residual alkali, naturally suggested itself. This 
method, which I have used for some considerable time, gives 
results closely agreeing, and often identical with those obtained by 
distillation ; but with a much smaller expenditure of time and 
attention. It is well suited for the testing of gas-water and bone- 
liquor, which are nearly constant in constitution, if not in per- 
centage compositicn. The alkaline solution used for the boiling off 
of the total ammonia is a decinormal one of carbonate of soda. 
Sodic carbonate I find more suitable than the hydrate (which has 
been recommended); as caustic soda is apt to form with the 
ammonic sulphide sometimes present, sodic sulphide, which gets 
oxidized to sulphate, and so yields a slightly too high result. 

The following examples (out of many) will serve to show how the 
method is carried out, and agrees with the distillation process :— 

(1) 5 e.c. bone-liquor distilled with caustic soda into 50 c.c. 
normal hydrochloric acid solution neutralized 25°5 c.c. 

25°5 x 20 x 0017 =8'67 per cent. total ammonia. 

5 ¢.c. same liquor titrated with normal hydrochloric acid and 
methyl-orange indicator=25 c.c. normal acid. 

25 x 20x 0°017=8'5 per cent. free ammonia. 

25 c.c. of liquor boiled and evaporated to dryness with 25 c.c. 
N/10th Na,COs;, ignited to get rid of organic matter, and treated 
with water. The solution took 8°2 ¢c.c. normal hydrochloric acid 
for neutralization=16 c.c. N/10th Na,CO,. 

25 c.c.—16 c.c.=9 c.c. N/10th Na,CO; consumed. 
9x4x0°0034=0'1224 per cent. fixed ammonia. 

Adding to this amount of ammonia the amount found by direct 





titration (8°5 per cent.), we have 8°6224 per cent., as against 
8°67 per cent. ammonia obtained by distillation. 

(2) 50 c.c. gas-water distilled with caustic soda solution neutral- 
ized 39°2 c.c. normal hydrochloric acid. 

39°2 x 2 x 0°017 =1°3328 per cent. total ammonia. 

50 c.c. same sample titrated directly with normal hydrochloric 

acid=81'1 ¢.c. hydrochloric acid. 
32°1 x 2 x0°017=1°0914 per cent. free ammonia. 

25 ¢.c. evaporated to dryness with 25 c.c. N/10th Na,CO, taken 
up with water and titrated required 1°5 c.c. normal hydrochloric 
acid=7°5 c.c. N/10th Na.CO, solution. 

25 ¢.c.—7°5 ¢.c.=17°5 c.c. N/10th Na,CO, consumed. 
x 0:0034—=0°2380 fixed ammonia. 

Adding to the amount of free ammonia (10914 per cent.) the fixed 
ammonia as above (0°2380 per cent. ammonia) we have 1°3294 per 
cent. total ammonia, as compared with 1°3328 per cent. total 
ammonia by distillation. 


175x4 


It is well, before applying this method, to test the reaction of the 
sample to litmus paper before and after boiling a small portion of 
it. If the liquor remains alkaline after the expulsion of the 
ammonia by boiling, it is obvious that the method is not suitable 
without such correction or modification as may be left to the 
discrimination of the analyst. 


THE FLOW OF WATER THROUGH PIPES. 

Two papers on this subject have recently been read before the 
American Society of Civil Engineers. Mr. F. P. Stearns gave an 
account of his experiments with a 48-inch pipe; while Mr. E. B. 
Weston detailed his experiments with a 2}-inch hose. 

The experiments in the former case were made on a pipe on the 
line of the Sudbury Conduit, used to carry water across a valley. 
The pipe was cast iron, coated with Dr. Angus Smith’s coal-tar 
preparation. The pipe was straight; and was on either side of the 
valley laid on a slope of 17 feet per 100, with a level portion at the 
bottom 1124 feet long—the total length of the pipe being 1747 feet. 
The pipe had been in use two years. The tar coating was in good 
condition. The formula used was— 


v=cyvy RI, 
v being velocity in feet per second ; 


c 4, a coefficient; 
R_,, the mean radius or hydraulic mean depth ; 
I __,, the sine of inclination or loss of head per unit of length. 


The volume flowing was measured at a weir 10 miles above the 
pipe and a connection added for filtration into the conduit. The 
loss of head in the pipe was measured by gauges in the chambers 
at the ends of the pipe, connected with brass tubes running along 
the bottom of the 48-inch pipe; holes being drilled in the top of the 
brass tubes and their ends plugged. The features common to all 
the experiments were— 


Diameter of pipe (D) 4°000 feet. 
Area ofpipe(A). . . 12-566 sq. feet. 
Mean radius (R = D) , 1°000 foot. 
Length of pipe used in the experiments, 

measured along its axis. . 1747°2 feet. 


Temperature of the water, about 88° Fahr, 


The variable features are given in the following table :-— 


— :. 2, 3. | 4. 








ase a .| May 1, 1880 May 5, 1880 | April 26, 1880 April 27, 1880 
Volume cubic feet 


per second (Q) .| 32°867 46°972 62-891 77°852 
Mean velocity, feet 

per sec. (v = ®)| 2-616 3°738 4°965 6°195 

A 

Total loss of head, 

fost. « 2 o «| OST 1°243 2°133 3°230 
Loss of head per 

foot (I). . . .| 0°0003181) 0-°0007115 0°0012206 0°0018485 
Value of cinv =c 

VRI .| 146-67 140-14 142-11 144-09 


The first experiment seeming anomalous. An average of the 
last three experiments gives— 


Mean velocity 4°966 feet. 
Mean coefficient . 143°11 , 
Mean value of RI. 0°001221 


The formule of the older experimenters, Prony, Eytelwein, 
D’Aubuisson, Weisbach, Neville, and others, give results from 35 
to 45 per cent. lower than these. Darcy's formula for clean cast- 
iron pipes is 

RI= (0-00007726 + One 
This, for a pipe of 48-inch diameter, becomes v = c 7 ¥ I, in which 
ec =112°6. This coefficient requires 26 per cent. increase to equal 
those found as above. But by adding an amount obtained from 
some of Darcy’s experiments on small coated pipes, his results 
would be only 9 per cent. too low. 

The experiments of Hamilton Smith, jun., give curves of coeffi- 
cients for pipes up to 80-inch diameter. Extending these curves 
would give for a 48-inch pipe, with a velocity of 5 feet per second, a 
coefficient of 128, compared with 142°1as above. The experiments 
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of J. N. Tubbs, on pipes of 2 eet and 3 feet in diameter, would give 
by extending the curves a coefficient about the same as that in 
the average above. In a table of velocities in clean iron pipes, 
given by J. T. Fanning, the velocity under the present conditions 
is given at 4°61 feet per second, as compared with the 4966 feet 
per second above—a difference of between 7 and 8 per cent. The 
experiments of Dr. Lampe, at Dantzig, give results somewhat higher 
than those of Mr. Hamilton Smith, jun. A comparison of some 
experiments of Darcy and Bazin, on channels lined with pure cement, 
give a coeflicient 7 per cent. higher than those above, while in the 
same channel lined with cement mixed with one-third fine sand the 
coefficient is about the same as found above for the pipes. 

The writer concludes that while these experiments have given 
unusually (but not unreasonably) high results, the older formule 
are entirely inapplicable to new, large, coated pipes. Also that a 
formula giving as high results as these experiments would not be 
applicable to uncoated pipes, or to any in which tubercles had begun 
to form. 

Mr. Weston’s paper gave, as is remarked above, the result of 
experiments on the flow of water through a 24-in. hose and through 
nozzles of various forms and sizes, and the height of jets of water. 
The water was taken from a hydrant, to the head of which was 
attached couplings holding two pressure gauges, and from the 
couplings the hose extended to a tank holding 2100 gallons, so 
arranged as to measure accurately the time and amount of delivery 
of water by the hose. Different lengths of hose were used. The 
experiments resulted in the following formule for flow from the 
coupling. (1) For hose between 90 ft. and 100ft. in length and 
where great accuracy is required :— 


ies A/ ‘ 2gh 
1-—0256" + (0087 + eer) 12288 dé 1. 
Vv 
(2) For all lengths of hose, a reliable general formula— 


LE LS: TET 
0155463 — 000398 d* + -0000362962 dé J, 
v being velocity of efflux in feet per second; h, head in feet indi- 
cated by gauge; d, diameter of coupling in inches; 1, length of 
hose in feet from gauge; v, velocity in 24 inch hose. Forty-five 
experiments were made on ring nozzles, resulting in the following 
formula, f = 001135 v?, f being loss of head in feet owing to 
resistance of nozzle, and v the velocity of the contracted vein in 
feet per second. Thirty-five experiments were made with smooth 
nozzles, resulting in the following formula, f = 0009639 v, f 
being loss of head in feet owing to resistance, and v velocity of 
efflux in feet per second. Experiments show that a prevailing 
opinion is incorrect that jets will rise higher from ring nozzles than 
from smooth nozzles. Box’s formula for height of jets of water 
compares very favourably with experimental results. 














THE MANUFACTURE OF GAS FROM OIL. 
By H. E. Armstrone, Ph.D., F.R.S. 
[From the Journal of the Society of Chemical Industry, September, 1884. ] 
(Concluded from p. 763.) 

The time must come when coal tar will not be regarded as a 
mere bye-product, and when attention will be paid not only to the 
manufacture of gas, but also of coke and of particular constituents 
of coal tar; when, in short, the materials latent in coal will be 
progressively utilized. It may be that then the coal will first be 
coked (the oil which distils over being carefully condensed), and 
that the ‘“‘weak gas” thereby produced will be utilized as fuel; 
and at the same time the ammonia and sulphur will be recovered. 
The paraffin and whatever else of immediate value it may contain 
having been separated from the oil, the residue will be utilized in the 
production of oil gas and of benzene, anthracene, &c. Gas is daily 
becoming a more important article of consumption; and we may 
look forward to its use by the public in the near future, not only as 
an illuminant and in gas-engines, but also as a heating agent. The 
late Sir W. Siemens powerfully advocated a double supply, one of 
heating and one of illuminating gas, of which the former would 
necessarily be inferior, the latter superior in quality to the present 
supply, if the system he advocated (of collecting in separate holders 
the gas given off at various periods during the distillation of 
coal) were adopted. This would also be the case if water gas came 
to be employed for heating. Such a system would involve a double 
set of mains; and that for the heating gas would have to be of 
enormous size if gas were to be generally used as a heating agent. 
The proposal to introduce a gas rich in carbonic oxide for general 
household use, which the supply of water gas would involve, might 
also meet with considerable opposition; and it must be admitted 
that the mass of evidence on this subject recently collected in the 
inquiry at Massachusetts is not altogether reassuring. Lastly, I am 
of opinion that a gas of lower heating power than that at present 
supplied is of little use to the general public as distinct from manu- 
facturers. It is impossible with the stoves hitherto contrived, and 
with the present gas supply, to raise a surface to such a temperature 
that it will radiate sufficient heat to render it possible to use gas with 
economy in heating rooms in the manner which probably will always 
be preferred in this country ; and therefore I venture to think that it 
will be better to have but a single set of mains, and to supply a gas 
of much higher illuminating power, and consequently of higher 
heating power, than that we now have. By combining the present 





system with the manufacture of oil gas, and systematically separa. 
ing certain of the liquid bye-products and re-incorporating them 
with the gas, this could readily be done, and the oil required might 
woll be that obtained in coking coal.* . 

Mr. Pettigrew, at my request, has had the kindness to convert q 


quantity of ‘‘ Jameson oil” (sp. gr. 924) into gas. 


He obtained 


71 feet per gallon—a rather low yield; and, as was anticipated, the 
tar produced was very thick, and such as would readily clog the 
pipes. Difficulties of this kind, however, would probably soon 
disappear in practice. 

The problem I have sketched out is a very important one for this 
country to solve ; and its solution would well repay a large expen. 
diture. It is, I fear, too much to hope that those interested wil] 
be prepared to incur the outlay required for a systematic series of 
experiments under the direction (say) of a committee of experts 
constituted of representatives of all the various industries cop. 


cerned. 


I cannot better conclude this paper than by acknowledging my 
indebtedness to Mr. E. de M. Malan and Mr. W. F. Pettigrew, 
Engineers in charge of the oil gas-works of the Metropolitan District 
and Great Eastern Railway Companies respectively. 
received permission to assist me in this inquiry, these gentlemen 
have done their best in every way to aid me. 

In a future paper I propose to consider the composition of oil 
gas, and the temperature at which decomposition is effected. 


In the discussion which followed the reading of the paper, 


The Cuarrman (Mr. D. Howard) said the subject Dr. Armstrong 
had brought before the meeting was specially interesting, not only 
as regarded the valuable Pintsch process, but also in respect to the 
wider question of the conditions under which hydrocarbons of the 
benzene and paraffin series are respectively produced in destructive 
distillation, the former of which are so much more valuable than 


the latter. 


Having 


Dr. Percy F, FRaNKLAND said he should like toask Dr. Armstrong 
whether he had analyzed the gas produced in Pintsch’s process, 
and whether he had found it as poor in hydrocarbons of the 


paraffin series as was the tar. 


Some years ago he had occasion 


to make an elaborate examination of a patent process for the manu- 
The tar produced in that process he had not 
examined, as he was only interested in the quality of the gas itself. 
This gas he found to contain a very considerable proportion of 
paraffin hydrocarbons. Speaking from memory, they amounted to 


facture of oil gas. 


from 12 to 20 per cent. 


The presence of these paraffins in the gas, 


although apparently contrary to Dr. Armstrong’s experiences with 
the tar, was probably owing to the temperature of distillation 
having been considerably lower. 
were only kept at a cherry-red heat; whilst in Dr. Armstrong's 


the temperature appeared to have been bright orange. 


In his experiments the retorts 


Probably at 


the very high temperature they used in the Pintsch process these 





* The Americans have already much experience in the use of such gas, 
so-called water gas—but really a mixture of oil and water gases—being 


supplied by over 100 companies in the United States. 


Much information 


on this subject may be gathered from the “‘ Report of the Commissioneron 
Health on Illuminating Gas made to the Committee of Lamps and Gas of 
the Common Council of the City of Brooklyn, July 3, 1883,” and from the 
report of the hearing, during this year, before the Joint Standing Com- 
mittee on Manufactures of Massachusetts, of a petition to amend the sta- 
tutes relating to the manufacture of illuminating gas. Nearly half New York 
city is stated to be now supplied with gas made by the Tessi¢é du Motay 
process. The Municipal Company manufactured last year 913 million feet 
of 29-candle power, and the increase of sales was about 15 per cent. during 
the year; which, as Mr. Morse, in his argument for the appellants in the 
above hearing, points out, is an indication of the estimation in which 
“water gas” is held by the public, since there is an agreement between 
the coal gas and water gas companies in New York City not to interfere 
with each other’s business, and their business increases only as the 
customers of one company insist on going to another. He says also that 
the water gas there is daily making inroads upon the coal gas, for the 
reason that the gas is cheaper, heavier, has more candle power and less 


smoke (!), and is much more brilliant than coal gas. 


In a paper on the 


“Tiluminating Gas of New York City,” by Dr. Love, the City Gas 
Examiner, read at the meeting of the American Association for the 
Advancement of Science, at Boston, in August, 1880, and reprinted in the 
above-mentioned Brooklyn report, a number of interesting facts are stated, 
relating to the manner in which the New York Companies manufacture 
their gas. The Metropolitan Company, he says, calculate upon getting 
70 cubic feet of 60-candle gas per gallon of oil. The following table may be 
quoted, giving his results of analyses of determinations of average illum!- 


nating power :— 

















Man- Metro- New j- 
Harlem - New Muni 
_ hatta litan | York Mu- : ’ 
Gan | Cox | PEGA [at Go, [Zor Co, cipal O° 
Hydrogen. . . .| 45°79 | 46°53 | 35°41 | 10°57 | 27°14 | 26°% 
Methane » «| 89°01 | 42°88 | 42°66 | 41°75 | 25°35 98°91 
Carbon monoxide 6°31 | 3:14 | 9°17 | 9°53 | 26°84 | 27°12 
Carbon dioxide a 1:08 - 1°61 8°02 1-09 
Nitrogen 2°51 0°50 5°35 | 20°69 2°87 192 
Oxygen. — 0-06 _ 0°54 0°15 a 
Illaminants 6°38 | 6°31 | 7°41 | 16°41 | 14°63 | 15°80 
Candle power. _ ea | 20°33 26°53 24°35 99°68 
| Cd 

















The large proportion of nitrogen in the Mutual gas will attract atteD- 
tion. I do not know whence it is derived. This Company manufacture 


the body of their gas partly from wood and partly from coal ( 
distillation is pushed to a yield of 15,000 cubic feet per ton), an 
with oilgas. The proportion of carbon monoxide is low wheni 


of which the 
d enrich 
t is remem- 


bered that, after each charge of wood is distilled, the charcoal is pushe 
, forming & 601! 
has to pass before 


back into the boot (the retorts are of a 


mass of heated charcoal, through which all the heated gas 
reaching the stand-pipe. 


culiar shape) 
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gaseous paraffins were converted into hydrocarbons of the benzene 
ies. 
9 W. F. Perricrew was sorry he could not follow the gentle- 
men who had spoken of the bye-products (hydrocarbon and tar) 
obtained from the manufacture of oil gas in a scientific manner asa 
chemist ; but, as one who had charge of works where a large quan- 
tity of oil gas was made, he could say a few words as to how the 
hydrocarbon and tar were obtained. As Dr. Armstrong had said, 
for every 1000 cubic feet of gas made and compressed, about 
1 gallon of liquid hydrocarbon was obtained, besides a quantity of 
tar; the 1000 cubic feet of gas being made from about 124 gallons 
of oil (the oil being about sp. gr. ‘840, and flashing at about 180° 
to 200° Fahr., open test. When the works were first started, the 
hydrocarbon and tar were thrown away into the neighbouring 
ditches and drains as useless, although sometimes a little of the 
tar was used for tarring the timber; but it was objected to, as it 
would not dry, and had a disagreeable odour. As complaints were 
made of this causing a nuisance and obstruction, endeavours were 
made to find a market; and after some time 6d. a gallon was 
obtained, then 9d., and at present the price was about Is. 5d. or 
1s. 6d. a gallon. The use and destination of the hydrocarbon did 
not seem to be known, except that it must be of greater value in 
Belgium, where it was probably sent; the price paid there 
including cartage and carriage by vessel and rail. The tar was 
robably also sent elsewhere on the Continent, as it was loaded in 
sonnen and sent off to the docks for shipment in deliveries of about 
50 casks each time. The price of the tar varied from 3d. to 14d. per 
lion. 
*“/. G. C. TREwBy said it was an error to suppose that in the 
manufacture of coal gas by the London Companies, naphthalene 
was deposited from the gas in any considerable quantities. It was 
only in the service-pipes in the districts where they were exposed 
that naphthalene was crystallized out of the gas, and then, in clear- 
ing the obstruction, it was blown back into the main and taken up 
again by the gas. No appearance of naphthalene was found in the 
large mains, and the quantity deposited in the works was infinite- 
simal. In the tar produced from coal supplied from the Durham 
district it was well known that naphthalene existed largely ; but 
in the gas resulting from the distillation of Midland and cannel 
coals very little eens was found. In the case of a deposit 
of naphthalene in the service-pipes, owing to a change of tempera- 
ture, it could be got rid of by increasing the illuminating power of 
the gas 1 or 2 candles, by the use of cannel ; the richer gas acting as 
an absorbent, and keeping the naphthalene in suspension. But, of 
course, the Gas Companies, having to supply gas of a fixed standard 
of illuminating power, did not get paid for the extra quality which 
they gave under these circumstances. 








Correspondence. 


(We are not responsible for the opinions expressed by Correspondents.] 


MR. HUNT’S THEORY. 

Sir,—Is the truth beginning to dawn on the mind of Mr. Hunt? I 
gather that such is the case from a perusal of his letter in your last 
issue. In the whole length of the two columns of space occupied by the 
writer, there is not a whisper about the possibility of heating air, under 
atmospheric conditions, up to 1000° and 1200° Fahr., as asserted by 
him with so much confidence during the discussion on Mr. Valon’s 
paper in June last. True, he writes with a glib flippancy, suggestive of 
the methods of the special pleader; but the following significant remark, 
from the latter portion of his letter, affords a sufficient clue to the 
change which is imminent, if it has not already taken place, in his 
mind :—“ It cannot matter a straw . . . by what road, or by what 
conveyance, the heat arrives at its destination. That it does so arrive 
1s certain—whether in sufficient quantities to justify the outlay is quite 
another question.” Just so! That is precisely what Mr. Valon has 
said with great distinctness (see his article in the Journna for Aug. 5 
last, p. 243, where he describes the effect of a mass of heated brickwork 
below the retort-bench); and hence the preference of the latter for the 
word “ restorative’ rather than “ regenerative,” in order to distinguish 
his view of the subject from that of those who associate regeneration 
with the heating of the secondary air to high temperatures. It cannot 
matter a straw as to the advantage gained, or the saving effected ; but it 
matters a great deal to the heating-of-the-air theory, as enunciated by 
Mr. Hunt and others. The mass of highly-heated brickwork consti- 
tuting the regenerative arrangements at the base of a retort-setting, is 
sufficient to effect the saving of the 2 lbs. of coke per 100 Ibs. of coal 
carbonized, which Mr. Valon has found in practice to result. 


5, Norfolk Street, Manchester, Oct. 29,1884,  1#08- Newnrccrne. 





MR. VALON’S THEORY. 

Sir,—I have read with interest the whole of the articles, and corre- 
spondence thereon, referring to the subject of regenerative gas-furnaces 
4s applied to retort-firing, which have appeared in the Journan. The 
subject has been much beclouded in the correspondence; and a great 
deal which is irrelevant has been introduced, as is often the case in these 
controversies. This arises chiefly from the fact that, in many instances, 
the disputants have not grasped each other’s meaning. This appears 
. me to be particularly the case with regard to the statement laid down 

y Mr. Valon in the first instance. The one point, however, which he 

made clear enough is his opinion, derived from the result of experi- 

ments he has conducted, that dry air cannot be heated in tubes except 
under pressure. 

In attempting to controvert this statement (which is only interesting 
.° me on purely scientific grounds), many of the correspondents clearly 
ignore the conditions, and treat the problem as though the air had been 





stated to have considerable pressure applied thereto. In the description 
of the experiments employed, it is easy to see many possible sources of 
error, both on one side and on the other; so much so, that I have no 
hesitation in stating that the conclusion is, at this point, as far off as 
ever. I am of opinion that there has been no scientifically authoritative 
decision exactly bearing upon the point at issue; and that, therefore, 
those correspondents who assume that no discussion or proof is needed 
are not justified in their conclusions. 

The subject is by no means new to me in another form, as it occupied 
my attention seven or eight years ago in connection with large heated 
chambers for storing purposes; and I thus well recognize the extreme 
difficulty of obtaining the temperature of the air apart from that of the 
chamber or vessel containing it. This is at once seen by the following :— 
It is universally admitted that dry air is diathermanous to radiant heat, 
and there is necessarily radiation from the internal sides of an air- 
container in all directions ; so that the internal temperature of a heated 
tube may be either the temperature of the contained air or the radiant 
heat from the sides. A person within a heated chamber has to submit 
to the high temperature, whether such is conveyed by the heat of the 
air or by radiation. Thus the experiment adduced by the learned 
surgeon is out of court; the true cause of inconvenience being explained 
by another correspondent in quoting Professor Huxley. 

On the other hand, the latest, and apparently most conclusive experi- 
ment of all, on the side of the opponents of Mr. Valon, is, to my mind, 
highly unsatisfactory. I refer to that of Mr. H. B. Dixon, M.A. After 
having described his experiments with considerable clearness, and given 
the table of results, he goes on to say: ‘The only change made in 
the conditions of the experiment between the last two sets of readings 
was the passage of a current of dry air through the red-hot tubes and 
past the thermometer. The rapid rise in temperature of the first two 
thermometers showed that they were receiving heat from the air. It is 
certain, then, that the dry air was heated in its passage through the 
tube.” I think it will be found on examination that this conclusion is 
hardly warranted by the premisses. In the first place, I will point out 
that the rapid rise in the temperature of the first two thermometers 
certainly proves that they were receiving heat from something ; this much 
being self-evident. But it does not become conclusive that this arises 
from the increased temperature of the passing air, unless it can be demon- 
strated that no other possible source of increased heat exists. 

Here I should like to point out a factor which all the disputants, so far 
as I can find, seem to have neglected, or, from some cause, have omitted 
mentioning. I refer to the fact that the oxygen and nitrogen of the air 
are only in mechanical mixture, and not in chemical combination ; and 
that, in passing such a mixture through iron tubes at red heat, consider- 
able oxidation of the metal will take place, which may form another 
source of heat in the particular experiment referred to, and in others. 
Indeed, the similar scale of progression of the temperatures in the two 
tables adduced would tend to favour the idea that they were following 
the same law in both cases, which in the first is, by intention, that of 
conduction. 

It is necessary, among other things, to know to what extent the air, on 
emergence, has lost its oxygen; as from this some interesting calcula- 
tions might be made. I can quite agree with Mr. Dixon, where he says 
that the air is either not heated at all, or that it parts with its heat 
very rapidly ; but I cannot see that it is determined which of these two 
possible conclusions is true. My own experiments I prefer not to 
describe, as they are, for the present, as inconclusive to my own mind as 
are those described by the gentlemen who have entered this controversy. 
It is not enough to state that the heat is rapidly lost in Mr. Valon’s 
experiments ; it must be shown what has become of it. Nevertheless, 
I see possible sources of error in Mr. Valon’s experiments; and I would 
therefore advise that the matter should receive a more impartial and 
exhaustive examination, by a series of well-studied and careful experi- 
ments, at the hands of competent persons having nothing to gain by the 
truth or error of either side. W. Gapp 

Manchester, Oct. 23, 1884. 7 ¥ 


Srr,—Mr. Hunt may be complimented upon the amount of foresight 
and wisdom he has shown in choosing such a favourable time for enter- 
ing the controversial arena; but, with all the immense amount of 
intellectual force which he announces he has concentrated upon the 
subject, what, I ask, has he done towards giving the result of his 
experience with this method of firing? Absolutely nothing. Mr. Valon, 
on the other hand, has come forward in his modest way, and (with a 
desire to impart information) has given us a couple of most valuable 
papers, wherein he has stated not only his successes in this direction, 
but his failures also, He deserves our repeated thanks for the vast 
amount of trouble he has been at in communicating to his professional 
brethren his convictions. 

When Mr. Valon threw out the challenge to the members of The Gas 
Institute, at their last annual meeting, I was in expectation of seeing 
someone bold enough to at once accept it. Why did not Mr. Hunt then 
“pour forth”? One side of the case had been stated; and everybody 
naturally expected to hear the other. But this champion of regenera- 
tion remained mute. Why, in the name of common sense, is he, and 
the rest of the advocates of elaborate furnaces, so anxious that an inde- 
pendent investigation should not take place? What is it they fear? Is 
it that their “ systems,’’ as they have been erroneously termed, will not 
bear comparison with constructions of a simpler type ? 

During the last week or so, I have taken pains to carefully read all 
that Mr. Valon has said in reference to this matter; and I have gleaned 
the following facts (if I am inaccurate in my statements, Mr, Valon will 
perhaps correct me) :—It seems Mr. Valon first adopted generation only. 
Why? Because he could obtain, at a cost comparatively insignificant, 
results which nearly equalled those produced by a regenerator erected at 
a most extravagant outlay. He recognizes the fact from the first that a 
superiority does exist between generation and regeneration; and what 
does he do? Sets to work and designs a furnace, which he is pleased to 
term “ restorative,’ that can be put together for a sum still comparatively 
trivial. He then comes forward and, with commendable frankness, tells 
in a paper read before the Institute) in what way he has achieved this, 

he spirit in which the communication was received by all those present, 
with the exception of a conspicuously small number, is still fresh in the 
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memory of everyone. He then proceeds to investigate the reason why, 
with such simple means—wherein the air is caused to travel over only 
comparatively a few feet of hot surface, in contrast to hundreds contained 
in others—he can obtain results equal to those which are claimed by the 
advocates of elaboration. Observation and experiment convince him 
that where the generator is worked under the proper (and, therefore, 
economical) conditions—viz., at a draught closely approaching a balance 
—the air does not pick up heat; or, if it does, it is instantly heated. He, 
then, with the candour that has characterized all his communications 
on the subject from the commencement, gives us the benefit of his dis- 
coveries; and, at all odds, successfully maintains his contentions single- 
handed, despite the array of correspondents he has had to battle with. 

Mr. Valon may be wrong in his conclusions; but, in his practice, I am 
convinced he is right. He endeavours, by a theory, to account for his 
practice. If theory and practice do not harmonize, it does not alter 
the latter one bit. Singularly enough, the “‘ unimpeachable authority 
of Mr. Dixon’’ tends to show that the air is instantly heated upon 
contact. If this be so, here is the solution of the problem. But, as 
Mr. Dallimore, in your last issue, says: ‘‘ It simply reveals the fact that 
a multiplicity of tortuous channels is totally unnecessary.”” The ques- 
tion as to whether a simple or a complicated, a costly or an inexpensive 
construction, shall win the day, is therefore disposed of. Verily this is 
a sad blow to Mr. Hunt’s contentions for elaboration ! 

I cannot refrain from remarking what a contrast in tone has existed 
throughout this correspondence. While Mr. Valon and his side have 
evidently purposely abstained from introducing into the controversy any 
personality whatever, his opponents have in many instances indulged 
in this objectionable mode of discussion—Mr. Hunt to wit. With him, 
personal feeling seems to have culminated to such a point that he even 
disdains to ‘‘compare notes’’ with Mr. Valon. I presume because he 
(Mr. Hunt) regards Mr. Valon as one of the ‘‘ weaker brethren.” Such 
an exhibition of obstinate personal opposition does not tend to facili- 
tate matters; but, on the contrary, deters from expressing opinions 
which might be valuable, those who are not so fortunate as to hold 
positions important enough to command the attention and respect they 
merit. The effect of this will be that those who have something entirely 
new to communicate to the gas world, or endeavour by original ideas to 
account for any extraordinary iesults they obtain in practice, will shrink 
from what their first impulse tells them is their duty. I am sure, Sir, 
the Institute ought to be proud of having a member possessing the moral 
courage to state and uphold his opinions in the way Mr. Valon has 
done, however radical they may at first sight appear; and whatever the 
outcome of the discussion may be—whether it proves him to have been 
deceived or otherwise—it cannot be productive of anything but good. It 
has thoroughly opened up the question of gaseous firing, and has been 
a@ means of imparting information of a special and useful kind, such as 
could hardly have been obtained in any other way. 

While it is immaterial to me whether Mr. Valon or Mr. Hunt is in the 
right (for both are perfect strangers to me), I can very clearly see the 
danger with which the prosperity of The Gas Institute is threatened 
in the treatment received by one of its members at the hands of those 
who have hitherto been, to some extent, recognized as its leaders. If they 
have its welfare really at heart, their policy should be to encourage 
every individual member, whether his views be heterodox or not, to come 
forward, lay them plainly before his professional brethren, and by these 
means endeavour to arrive at the truth. This is so prominently borne 
in mind and encouraged by the Council of a senior institution (I refer to 
the Institution of Civil Engineers) that in a circular issued by them, 
inviting papers, attention is called, by a special note, to the fact that 
premiums and medals are awarded even for communications wherein 
doubtful theories are advanced, ‘‘on account of the science, talent, or 
industry displayed in the consideration of the subject.’’ For the benefit 
of those suttliciently interested, I append a full copy of the paragraph.* 
Whilst such wisdom prevails in the minds of the governing body of the 
Institution of Civil Engineers, there will be no fear of any of their 
leading spirits stifling an inquiry, or even attempting to smother by 
ridicule the interest that may be awakened in a certain direction. 

Professor Tyndall, when speaking only a short time ago at the Royal 
Institution, said that the theory of heat was not well understood; and 
that 20 years ago little was known respecting it. In his last public utter- 
ances, when delivering his Inaugural Address in the new premises of the 
Birkbeck Institution so recently as the 23rd ult., he remarked (referring 
to his association with Professor Magnus, of Berlin) that “‘ the last years 
of his life were for the most part occupied in a discussion with him- 
self on one of the most difficult subjects of experimental physics—the 
interaction of radiant heat and matter in the gaseous state of aggrega- 
tion.” And yet, in the face of the foregoing, Mr. Hunt, by his last con- 
tribution to the Jovrnat, would have us believe that these questions are 
already too well known and decided to require reconsideration ! 

If by the formation of a properly constituted Committee the indepen- 
dent investigation entrusted to them should help to elucidate only a 
single point in connection with this vast field of research, it would amply 
justify the course taken, and at least show that we are earnest in our 
desire to know the truth. v Game 

Regent’s Park, Nov. 1, 1884. + a ee 


Srr,— Although the discussion, so far as letters are concerned, has 
evidently advanced far towards the limits of usefulness, perhaps you will 
allow me to say the impression left on my mind is that some of your 
correspondents are so far committed to the hot-air theory in connection 





* “Tt has frequently occurred that in papers which have been considered 
deserving of being read and published, and have even had premiums 
awarded to them, the authors may have advanced somewhat doubtful 
theories, or may have arrived at conclusions at variance with received 
opinions. The Council would, therefore, emphatically repeat that the 
Institution, as a body, must not be considered responsible for the facts and 
opinions advanced in the papers or in the consequent discussions; and it 
must be understood that such papers may have medals and premiums 
awarded to them on account of the science, talent, or industry displayed 
in the consideration of the subject,and for the good which may be expected 
‘to result from the inquiry ; but that such notice or award must not be 
regarded as an expression of opinion, on the part of the Institution, of the 
correctness of any of the views entertained by the authors of the papers.” 





with retort-settings, that they are scarcely in a position to deal with the 
question in an impartial manner. Others appear to be misled by words, 
The expression “secondary air’’ is used as though it meant some dj. 
ferent kind, or air admitted under different conditions. Even the name 
‘‘ regenerator furnaces’ conveys an erroneous impression. No new heat 
is or can be generated unless fuel is used for the purpose. So far as the 
new or patent retort-settings can be made to retain and utilize heat which 
in ordinary settings escapes without doing useful work, they are of advan. 
tage, unless the cost involved is greater than the value of the benefit 
obtained. Whether this is so or not, I take it, is the meaning of one of 
the issues raised. The assumption of superior intelligence, affected by 
some of your correspondents, is not good enough to settle the question, 
It is, in fact, an evidence of weakness rather than of strength, and could 
be easily imitated by those who know little or nothing. 

That “ air’ can be heated to a high temperature under the conditions 
existing, and as claimed for the regenerator settings, however it may 
strike others, appears to me to be an absurdity. Very simple experi. 
ments are sufficient to show that air is not heated to a high temperature 
by passing through heated vessels or channels, when not confined or 
subjected to force. If an open iron vessel be put upon a fire and made 
hot, the air in it is not raised to a high temperature ; and if a tube (say 
8 or 9 inches in diameter) is placed horizontally across a fire, and the 
middle part of it made red hot, it would not be possible to get a supply 
of hot air out of it so long as the ends remained open. 

Mr. Trewby, as appears by his letter in the Journat for the 14th inst, 
(p. 672), has taken some pains to make experiments, and to give us the 
benefit of his results. It seems strange to me that Mr. Trewby should 
be unable to see that each of his three experiments supports the state. 
ments made by Mr. Valon in his earliest communications, to the effect 
that if force is applied the temperature of the air can be raised. Mr, 
Trewby applies force to drive the air through the hot tubes in each case; 
and he makes the conditions entirely unlike those which exist in the 
flues and channels of his furnaces. He does not state the size of the 
copper tube he used, which was probably a very small one, and the air 
was drawn through it with great velocity. If Mr. Trewby will put the 
same copper tube through the wall of his furnace or chimney, in a hori. 
zontal position, so that it communicates freely with the air in the flue 
and with the air outside, and then apply the pressure-gauge to it, he vill 
find the gauge will not move perceptibly, and that the pressure of 6-10ths 
or 1-10th of an inch which he mentions is an indication of the existence 
of the force required to make the air passing through the tube affect the 
thermometer to the extent he found. 

Allow me to suggest a very simple experiment, in which all difficult 
operations and expensive apparatus are dispensed with, in which no 
mistake need be made, which can be tried at pleasure (and probably with 
pleasure) by any of your correspondents, even those who are afflicted with 
ho.-air theories, and at times, judging by their letters, with hot tempers. 
In}his experiment there is the great advantage that the operator can 
hithself perform the double function of aspirator and thermometer. 
I refer to the smoking of a cigar, where the air is drawn through the fire 
itself. However short the cigar may be, and however strongly it may be 
burning, unless the air is sucked through with some force, no increase of 
its temperature is perceptible. Perhaps Mr. Evans, who does not appear 
to understand the “‘ salamander ”’ experiment suggested by Dr. Hicks, can 
quote from some of his books an explanation of what would happen if 
the air, in passing through the fire of the cigar, however slowly, became 
as hot as the fire through which it was drawn. If anyone wishes to 
experiment further, let him take an ordinary clay tobacco-pipe (I mean 
a regular ‘‘ churchwarden ”), and put the bow! into a fire until it becomes 
red hot; then let him apply his mouth to the pipe and draw air through 
it. If he draws gently, the air will come through cool, and leave the 
heat behind; but if he applies force, and draws air through quickly, 
theze will be heat with it. The bowl of the pipe may even be left in the 
fire during the experiment. If air, under atmospheric conditions, could 
be made hot, it would surely be hot in both cases. C. Gort. 

Bradford, Oct. 25, 1884. a 


Si1n,—With respect to ‘‘ chapter and verse”’ citations, Mr. Valon leaves 
the major portion of his defence to a correspondent, who merely repeats 
the erroneous lesson learnt from Mr. Valon, without the addition of a 
scrap of further evidence. 

After quoting Professor Tyndall, Mr. Valon, in his letter to the Journal 
for the 21st inst., says: ‘‘ What does the foregoing prove? That air, to 
be raised to 273° C., or 490° Fahr., must be doubled in volume, and lift 
a weight of 15lbs.”” Not exactly. It proves that when raised it will be 
doubled. That Mr. Valon’s words cover a fallacy will be seen by a sub- 
sequent sentence, in which I am invited to “pursue the reasoning, and 
see to what extent air must be increased in volume and what weight it 
must lift to raise its temperature to 1200°.” Here there is no context 
to confuse, no abnormal conditions to allow for, which will account for 
so confounding cause and effect. Allow me to repeat what has been 
said quite plainly before. Expansion of air and lifting weights diminishes 
temperature. The expansion, the force, and the rise in temperature 
now being considered are all due to the heat imparted by the combus- 
tion of fuel. Whoever reads the sequel to Professor Tyndall’s sentence 
will find that air is more easily heated to 273° C., and its volume doubled, 
if the pressure be less than 15 Ibs. (say 14-7 lbs.); and that the tem- 
perature to which the same weight of fuel will raise air under atmo- 
spheric conditions is inversely as the pressure. ; h 

The air passing in, through, and out of a flue, is, throughout t : 
whole sectional area, under atmospheric pressure nearly (the utmost 
pull of the famous Edinburgh chimney is not more than 0:1 lb.), and he 
under this pressure while delivering from a free open end into t e 
atmosphere. I accept Mr. Valon’s invitation to follow up the — 
quences of this statement. I find that, whether the cylinder be - 
both at top and bottom,” or only open at the top, the pressure to be = 
come will never exceed that of the atmosphere (say 15°5 lbs.) ; and t : 
if a limited amount of air be raised to 1200° Fahr. by heating 1m ® 
cylinder “‘ open at top and bottom,” it will be expanded to about 34 oe 
its volume at 60° Fahr., and each cubic foot of it will raise a = o 
2160 lbs. about 2} feet. Will Mr. Valon say how what I have ‘ou 
assists him ? 


I thank your correspondent “ Air,” whose letter appeared in the same 





1884, 


——— 


with the 
y Words, 
ome dif. 
he name 
1ew heat 
i as the 
at which 
f advan. 
e benefit 
f one of 
ected by 
juestion, 
nd could 


nditions 
it may 
experi. 
perature 
fined or 
id made 
ube (say 
and the 
, Supply 


tth inst. 
us the 
’ should 
e state. 
e effect 
d. Mr, 
h case; 
; in the 
e of the 
the air 


cistence 
fect the 


lifficult 
1ich no 
dly with 
ed with 
empers, 
tor can 
ometer. 
the fire 
may be 
rease of 
appear 
ks, can 
ppen if 
became 
shes to 
[ mean 
ecomes 
hrough 
ve the 
uickly, 
in the 
, could 


‘OTT. 


leaves 
repeats 
m of a 


OURNAL 
air, to 
ind lift 
will be 


amy RR. PT, Oe, 


a we cl ¥ 


Nov. 4, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


811 





number of the Journat, for his fancy in reference to paragraph 3 of my 

letter. (Is it 3?) His a unsupported by evidence or argument, 

cannot, however, be discussed. ‘ om 
Oct. 25, 1884. Enocu Evans. 


Mr. Vaton writes to point out that in his letter which appeared in the 
JournaL on the 21st ult. (p. 719), in the paragraph which Mr. Head cites 
in our last issue, the word “‘ re-generator”’ has been printed instead of 
«« generator” or producer ; thus erroneously leading him (Mr. Head) to 
suppose that Mr. Valon was under the impression that less draught is 
used in a regenerator furnace as applied to glass and iron works than 
exists in one employed for heating gas-retorts. Mr. Valon was quoting 
Dr. Siemens’s reference to the furnace. 





THE APPEARANCE OF AMMONIA AT THE STATION-METER 
OUTLET. 

Sin,—Can any of your readers confirm my experience of the fact that 
traces of ammonia (and sometimes of other impurities too) are found at 
the outlet of the station-meter, while the gas was practically free of these 
impurities on leaving the purifiers and entering the meter? A reference 
to any previous discussion (whether in the columns of the Journat or in 
the Transactions of The Gas Institute and its provincial branches) of 


the subject would much oblige. Crvis Romanus. 





Ratina or Gas-Worxs.—Mr. William Livesey has sent his promised 
communication on this subject; but it was received too late to appear 
in to-day’s number of the Journat. We shall, however, have pleasure 
in inserting it in next week’s issue.—Ep. J. G. L. 





Hegister of Patents. 


THROTTLE-VALVES.—Pearson, H. J., of Beeston, Notts.—No. 11,766; 
Aug. 29, 1884. 

This invention refers to throttle-valves of the class in which the valve- 
disc can (however placed) be removed by a side aperture in the casing, 
with the cap or cover of the aperture ; and the frame which receives the 
valve-disc be cast in one piece. 


Fig.1 






































_Fig. 1 is an elevation of the valve; the cap with the valve-disc being 
lifted from its place. Fig. 2 is a longitudinal section of the valve with the 
| in place. Fig. 3 is an elevation of the cap and valve-disc. 
he casing A has a side aperture through which the valve-disc can be 
removed when set fast, either with the valve open or in any other position. 
B is the cap or cover for this aperture, and the ring-frame in which the 
valve-disc works ; the same being cast in one piece. C is the valve-disc, 
which the casting is bored out to fit. D is the spindle on which the valve- 
disc is fixed. It has at its upper end a cross bar or handle by which the 
spindle is turned to set the valve-disc to the desired position. The lower 
end of the spindle is received into a small recess in the casting. The 
upper part of the spindle passes through a stuffing-box on the casting, and 
there is a collar on the spindle within the stuffing-box. E is an ordinary 
packing of fibrous material over the collar; the packing being compressed 
in the stuffing-box by the screw cover F. On the under side of the collar 
are — entering corresponding recesses, and serving to limit the rotation 
of ¢ spindle. G is a packing of fibre and red lead or other cement, 
forming a tight joint in the recess of the casing. This packing is lodged 
iN @ groove in the casting. H is a ring of vulcanized india-rubber, making 
& tight joint between the part of the casting B, forming the cap or cover 
Proper, and the edges of the opening in the casing A. 


Gas-Encives.—Clark,W. ; communicated from G. M. Hopkins, of Brooklyn, 
U.S.A. No. 11,837 ; Sept. 1, 1884. 
This invention relates to non-compressing gas-engines ; and it consists 
mechanism for admitting gas and air in proper proportions at alternate 
revolutions of the main crank, and for exhausting the products of combus- 
a n at every instroke of the piston. It also consists in devices for intro- 
ucing the explosive or combustible mixture in the direction of the igniting 
pare 80 as to ensure a prompt ignition of the gas; in slide-valves (for 
tting air and gas, and exhausting the products of combustion) arranged 





parallel with the main cylinder, and formed integral with the water-jacket 
of the main cylinder, so as to ensure the cooling of the slide-valves ; in a 
combined oil-receiver and exhaust-tube, communicating between the ex- 
haust-valveand the exhaust-port of the cylinder, for receiving and retaining 
any oil or water that may flow through the exhaust-port; and in the peculiar 
mechanism for operating the igniting-valve. 


Benpine Tuses or Prees.—Lake, W. R. ; communicated from E. P. Follett, 
of Rochester, U.S.A. No. 11,911; Sept. 2, 1884. 

This invention relates to apparatus for bending tubes or pipes without 
crushing, by placing them on a grooved bed (having a circular head), rest- 
ing the ends against stay-blocks, and then producing the bend by sweeping 
a grooved die over the circular head. 





APPLICATIONS FOR LETTERS PATENT. 

14,067.—Wison, E., Leeds, “The ignition of gas by electricity, as 
applied to the driving of engines.” Oct. 24. 

14,091.—FennerR, H. W., Chancery Lane, London, “‘ Improvements in 
stills or boilers for distilling tar or other hydrocarbon substances.” Oct. 24. 

14,122.—Jorty, J., Dublin, “The measurement and estimation of the 
amount of light emitted from a luminous body.” Oct. 25. 

14,245.—Hannau, S., Forest Gate, London, ‘‘ Improvements in water or 
other fluid meters.” Oct. 28. 

14,260.—Reppie, A. W. L., ‘Improvements in the manufacture of gas.” 
A communication from R. A. Chesebrough, U.S.A. Oct. 28. 

14,288.—SweTe, H., Worcester, “‘ A safety anti-vacuum valve for pre- 
venting the suction of sewer gases into drinking water pipes and mains.” 
Oct. 29. 

14,341.—Browett, T., Salford, “Improvements in gas motor engines.” 
Oct. 30. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
2612.—Kay, J., Ramsbottom, “ Improvements in gas regulators.” Feb. 2. 
9626.—Newmany, C. F., Lower Tooting, “ An improved pipe-joint.” July 1. 








° 
Hegal Intelligence. 
TOWCESTER PETTY SESSIONS.—Tvespay, Ocr. 21. 
(Before Mr. T. C. MaunvseLL and other Justices.) 
THE TOWCESTER RURAL SANITARY AUTHORITY Uv. SMITH, 

An adjourned summons was heard to-day, in which the Towcester Rural 
Sanitary Authority sought to recover from Mr. G. Wilcox -Smith the 
amount of water-rate for which he was liable. The case, when previously 
before the Court, was adjourned for the purpose of obtaining the opinion 
of the Local Government Board as to what they considered “ a reasonable 
distance ” respecting the supply of water from a dwelling-house. Mr. Smith 
is the owner of a number of cottages supplied with water from a well on 
the premises, and also from public sources. The Sanitary Authority had 
constructed water-works, and placed a stand-pipe within a few feet of 
defendant’s cottages, some of the occupiers of which had, it was stated, 
used the water. This supply had, however, been condemned by the 
Medical Officer of the Towcester Union. But there was another source 
available, at Blackwell, 116 yards off; and the question was whether, 
under the circumstances, this was an unreasonable distance for the 
cottagers to go for their water, when the Authority's supply had been 
condemned, and, further, whether the defendant was liable at all for 
water-rate, there being a supply on his premises. 

Mr. WuirTton, who appeared for the Authority, said that unfortunately 
he and defendant’s Solicitor (Mr. Sheppard) could not agree about the facts, 
which he tried to reduce toa minimum. Before he sent the statement to 
the Local Government Board, it was read over by the Clerk to the Magis- 
trates, who thought it was a very fair one. The result justified the expres- 
sions that he made use of a month ago, that the Board would not give any 
opinion on the question. The Local Government Board had replied “ that 
it was contrary to the Board’s practice to advise upon questions involved 
‘in cases pending before the Justices.” He (Mr. Whitton) had subpenaed 
two additional witnesses, whom he would call before the Bench. 

Mr. SHEPPARD objected to the additional evidence, as the case was closed. 

The evidence given by the witnesses at the last hearing having been read 
over by the Clerk, and sworn to, several of the cottagers deposed to having 
used the water from the stand-pipe; one admitting that he never went to 
the pump in the garden to obtain water. 

This being all the evidence, 

Mr. SHEPPARD, for the defendant, said that on the previous occasion he 
raised two points for the consideration of the Bench. The first was that 
wrong proceedings had been taken in the matter. His client was opposed 
altogether to the construction of the water-works, and especially to the 
supply being connected with his premises; but the Sanitary Authority 
placed a pipe within 5 feet of them. In section 3 of the Public Health 
(Amendment) Act, 1878, it was laid down that the Sanitary Authority of a 

lace should serve notice on the owner of dwelling-houses, calling upon 

im to supply them with water; and if this was not complied with, the 
Authority had power under section 4 to send another notice, on the receipt 
of which the owner was allowed 21 days to lodge any objection. He must, 
however, give notice of his objection by addressing a memorial to the 
Authority; and if they did not give him what he wanted, the question 
would go before the Local Government Board. The difficulty arose, as he 
had anticipated, through wrong proceedings being taken. He now asked 
the Bench to decide the question which should have been decided by the 
Local Government Board, and take upon their own shoulders the respon- 
sibility of determining what was a “ reasonable distance,” and whether the 
supply was a good one. 

r. Smith was then further examined. He said he had always objected 
to the water being laid on to his premises, and made his objections to the 
servants of the Authority when the stand-pipes were being putup. He 
complained to the Inspector (Mr. Ayres) of the course being taken by the 
Authority. He never sent notice to them, and did not think he was bound 
to do so, seeing that he had heard certain members state that it was a 
shame to put the stand-pipe where it was. 

Other cottagers having been called to testify that no water from the 
stand-pipe had ever been used by them, 

Mr. Evans, surgeon, stated that Elizabeth Collins (one of the cottagers) 
had been under his treatment; and from the nature of her complaint he 
suspected that there was something wrong with the water supply. He 
inquired if she had been using water from the stand-pipe of the Sanitary 
Authority ; and she replied that she had. He then told her not to use it 
for drinking purposes ; and then her health rapidly improved. There was 
no doubt, in jhis opinion, that the water from the stand-pipe was much 
inferior to that obtained from Blackwell. The Authority’s water was not 
good for domestic purposes ; but he had not made any report to this effect, 
and did not think it was his duty to do so. 

Mr. R. W. Watkins, a member of the Board of Guardians, deposed that 
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he had been Chairman of the Parochial Committee between two and three 
years. Before March, 1882, a scheme of water supply had been laid before 
the Board, but no action was taken upon it. Analyses of the water were 
made, and it was found that the water proposed to be taken was rather 
hard. It was suggested that some process should be used to soften the 
water; and he believed everything had been fair and above-board, as 
nothing had been kept from the Committee, and nothing had been kept 
by them from the public in regard to the water supply. 

Mr. WHITTON submitted that the points urged in the Authority’s favour 
had been upheld, as the water was not within reasonable distance, and the 
supply on the premises was not sufficient for the consumption of the 
inmates. When the summons was issued, the cottagers had to go 500 feet 
before there was any good drinking water; and by making an inconvenient 
road the distance had been reduced from 166 to116 yards, or 848 feet. The 
question they had to determine was whether 166 yards was a reasonable dis- 
tance; and he must ask the Magistrates to consider the law as imposed 
upon the Sanitary Authority with regard to the supply of water. He 
thought the case of the Authority had been fully made out. Mr. Smith 
a a all he could to prevent what the Local Government Board 
advised. 

After a consultation by the Bench, : 

The Cuarrman said the Magistrates had come to a determination tha 
four out of the five families residing in the block of buildings had used the 
water from the stand-pipe, and that the owner of the property was liable 
to the water-rate, and would have to pay the 6s. due. 

Mr. WuirTon applied for costs, in consequence of the unjustifiable attack 
that had been made on a public body ; and they were allowed. 





BRISTOL COUNTY COURT.—Tuurspay, Oct. 30. 
(Before Mr. W. J. Metcatre, Q.C., Judge.) 
THE BRISTOL UNITED GAS COMPANY V. FOTHERGILL. 

This was an action brought to recover £2 5s. 11d. for gas supplied to the 
defendant by the Company. 

Defendant said his next-door neighbour, who used nine gas-lights, was 
only charged 10s. ; while he had used only a single light and was charged 
3s. 6d. He went to the office of the Company to complain, and was treated 
very uncivilly. 

Mr. Leonarp, who appeared for the Company, explained that the charge 
was for the supply of ae extending over half a year and a portion of a 
third quarter. e relied upon the section of the Gas Company’s Act, which 
said that the register of the meter should be primd facie evidence. 

His Honour observed that this was so. The Act of Parliament made 
the meter the sole judge of the quantity of gas consumed. He had heard 
of a case where two burners in a stable consumed more gas than 15 burners 
and a gas-stove ina house. A meter might get out of order; and he was 
rather surprised that such aclause should have been allowed to be inserted 
in the Act that the register of the meter should be taken as primd facie 
evidence. 

The registration of the meter having been proved to be correct, judg- 
ment was given for the plaintiffs for the amount claimed. 

Defendant pleaded for time to pay, on the ground that he was only a 
journeyman fc hoy and was an invalid with four children. 

= ordered the amount to be paid in instalments of 2s. 6d. a 
month. 





WINDSOR COUNTY COURT.—Frimay, Oct. 17. 
(Before Mr. Wuicuam, Judge.) 
RUSSELL UV, SLOUGH URBAN SANITARY AUTHORITY. 
DAMAGE THROUGH SUBSIDENCE OF A ROAD, 

The plaintiff in this case, a carter, sued the defendants for damage, 
which he assessed at £33 1s., caused to his horse on the 8th of April last, 
by reason of a certain highway in their district—Wellington Street, Slough 
—being, it was alleged, in a dangerous state, and unfit for passage over it; 
and also for loss of time, &c., occasioned by the accident. 

Mr. Cooper-WYLD appeared for the plaintiff; Mr. Arrensoroven for the 
defendants. 

Mr. WYLp said he had had a conversation with Mr. Attenborough on the 
matter; and they had agreed that the damages should be put at £20 1s., 
subject to a point of law—viz., the question of nee Mr. ago PS 
contended that the Board were not liable at all; while he (Mr. Wyld) held 
that they were. The facts were very simple. On the 8th of April this 
year Russell’s son was going along Wellington Street with a horse and 
cart, when the horse put its foot in a hole in the road, fell down, and was 
injured. His (Mr. Wyld’s) contention was that the defendants, being the 
authority established under the Public Health Act of 1875, were liable for 
the reparation of the highway. The hole into which the horse fell was 
from 1 foot to 18 inches in size. The defendants said it was owing to the 
Slough Water-Works a having a pipe underneath; and a leakage 
from the pipe causing the sinking of the road. They said the Company 
were therefore liable, if anyone was. 

Mr. ATTENBOROUGH: I say there was no hole. The road was quite level, 
but gave way under the horse’s foot. That is what plaintiff says himself 
in a letter he wrote to us. 

Mr. Wytp: That is not quite so; but, assuming that it were, I say that 
the defendants are bound to keep the road in such a state of repair that 
there should not be a subsidence by a horse putting his foot down. There 
should be no weak place whatever. I think my learned friend and myself 
pe eee upon the damages, it is{sufficient for me to put the plaintiff 
in the box. 

His Honour: I shall be happy to take my first impression of the matter, 
subject to a case for a Superior Court. If I find that the Sanitary Autho- 
rity or the Water Company are liable, I shall give judgment for the 
plaintiff, subject, as I said, to a case. But I can understand that there 
might be a bubbling up of water; and it might thus be a pure accident. 
The question of law is really whether the Sanitary Authority or the Water 
Company are either liable. 

Mr. ATTENBOROUGH: We are not liable for the Water Company. We 
are not the water suppliers under the Act. What my learned friend says 
is right about the highway ; but the Water Company is distinct altogether. 
The main service-pipe of the Water Company, which, under their Act of 
Parliament, they are entitled to lay, runs along the road. 

His Honour: In the centre of the road ? 

Mr. ATTENBOROUGH: It runs along the south side, about 2 feet below 
the surface ; and as it passes the house in front of which the accident 
happened, there is a service laid on to the house by a short service-pipe. 
It is joined to the main at the top about 2 feet from thesurface. The pipe 
crosses the centre of the road from south to north. At some time or other 
a leakage has occurred unknown to anyone; and it has so saturated the 
ground, that it caused it to pack together like a sponge, and on the day in 
question it gave way where the horse’s foot went in. The horse caused 
the hole. If it was purely an accident—a matter over which we had no 
control—we cannot be liable. 

His Honour: If the Sanitary Authority were excluded from any inter- 
ference with the Water Company’s pipe, it appears to me that the people 








who would be responsible are the Water Company. Is there any objection 
to adding the Water Company as co-defendants ? 

Mr. ATTENBGROUGH : I cannot consent. ‘ 

Mr. Wytp: I think that is a very wise suggestion. The question may 
arise, which of the two delinquents is liable; and I think it would be 
wise to add the Water Company, and adjourn the case. 

His Honour: I think so too; and if I am of opinion that the Water 
Company are in any way blameable for the road being in a spongy state, 
it appears to me more reasonable to say that they should be held respon. 
sible. But putting in both, we could then, after hearing the evidence, 
strike out the one least to blame. After all, there might be a point of law, 

Mr. Wy.p: There is no doubt one of the two is liable. 

Mr. ATTENBOROUGH: Not necessarily. : 

Mr. Wytp: Well, if anyone is liable it must be either one of the two, 

His Honour: I recommend you to allow the Water Company to be 
added as co-defendants; and I will adjourn the case in order to permit of 
this being done. 

Mr. ATTENBOROUGH : That will occasion a double set of costs to the Local 
Board, and there is no probability of getting their costs, in the event of the 
claim not being successful. They want their liability tried to-day. 

His Honour: My impression is that the present defendants are not 
responsible; and it looks to me as if the Water Company are liable. That 
is only my impression. 

After consulting with the Chairman of the Local Board and the Clerk, 

Mr. ATTENBOROUGH said: The Local Board are quite willing to adopt 
your Honour’s suggestion that the case should stand over for the purpose 
of bringing in the Water Company as co-defendants. 

The case was then adjourned for this purpose. 


liscellaneous Hetos. 


BREAD-BAKING BY GAS. : ” 

Last Wednesday a large number of gentlemen connected with the milling 
and baking trades of the United Kingdom visited the International Health 
Exhibition for the purpose of witnessing in operation the various appli- 
ances on view there in connection with their special branches of industry. 
We believe the idea of having a special day’s working in the “ Bakeries,” 
for the benefit of the entire trade throughout the country, originated with 
the London firms who had bakeries in this department of the Exhibition; 
and a Committee was formed (with Mr. W. J. Booer as Secretary) to carry 
it out. The programme prepared for the visitors included a kind of “bread 
show,” samples having boss furnished by many of the principal bakers 
throughout the kingdom. Work commenced at ten o'clock in the morning; 
and the different processes connected with bread and pastry making and 
baking were in operation at various intervals till six in the evening, when 
the last batch of bread was drawn. A description of these processes and 
of the appliances by the aid of which they were carried out would have 
but little interest for the readers of the JourNaL; and the circumstance of 
the visit having taken place is only recorded in these columns because gas 
had a considerable share in the day’s "pcan and afforded another 
example of its applicability to industrial operations. . 

A few years ago an outcry was raised on the subject of the condition of 
the London journeyman baker; and efforts were made to ameliorate it by 
introducing a little sanitation into the locale of his labours, and by placing 
improved appliances in his hands. The better circumstances under which 
the baker may, and in many cases does now work, were made manifest at 
the Health Exhibition during the past six months; and it is certainly no 
exaggeration to say that the “ Bakeries” were one of the most attractive 
features of that marvellous collection of objects which drew to South 
Kensington as many visitors as the Metropolis contains inhabitants. The 
first step was to reform the baker’s oven; and Messrs. Perkins and Son 
with their system of steam heating, Mr. W. F. Mason with his hot-air 
system, Messrs. Bailey and Baker with their coal and coke heated ovens, 
and Messrs. Gilson and Booer with their gas-heated oven, showed what 
had been done in this direction. The construction of the above-mentioned 
appliances does not concern the gas maker; it is sufficient for him to 
know that the fuel they consume is mainly of his production. At present, 
it is true, the call is for the solid residual of the carbonization of coal ; but 
the day cannot be far distant when the gaseous product will come very 
much more into use. 

The appearance of the first gas-heated oven at the Smoke Abatement 
Exhibition of 1881-2 was hailed with unmixed feelings of pleasure by 
all those who were endeavouring to extend the business of gas supply 
in every possible and legitimate way ; and assistance was readily affor 
to Mr. Booer by the South ee Gas Company in having his oven 
tried in a practical way in a London bakehouse. The other parties 
interested in the appliance—the master bakers—did not look at all 
coldly upon the new comer, inasmuch as Mr. Booer obtained the favour- 
able recognition of a Committee of their Protection Society, who had had 
an opportunity of judging of the merits of his oven; while the President 
(Mr. W. B. Pringle) acknowledged that its inventor had succeeded in 
turning out with it a loaf equal in every respect to the best loaf baked by 
the ordinary oven. Since this opinion was expressed—about a twelvemont: 
ago—Mr. Booer has had an opportunity of bringing his oven under the 
notice of the gas profession; and the paper read by him at the — 
meeting of The (tas Institute, taken in conjunction with the article whic 
appeared in the Journnat for Aug. 7 last year (p. 226), fully sets forth bey 
construction and capabilities. It was in daily operation at the Hea =| 
Exhibition almost from the commencement; and was, of course, inspecte 
by the members of the Institute on the occasion of their visit in a 
Mr. Marshall, in whose bakery it was fitted, was throughout perfectly satisfi 
with its performance ; and the Jury of the Exhibition expressed their opinion 
of its merits by awarding it (as will be seen from the list of awards given 
elsewhere) a gold medal. The average consumption of gas in the oven 18 
1250 cubic feet per night; and with this quantity five batches of bread > 
turned out—thus costing, with gas at 3s. per 1000 cubic feet, 94d. per —_ 
It takes about 14 hours to heat up the oven for the first batch ; and — ; 
to 30 minutes to flash it up for the second. The oven was working ~ 
Wednesday with a gas pressure of about 13-10ths; and the consumpto 
was at the rate of 84 cubic feet per minute. A batch of bread was put “i 
at 4.20 p.m., anddrawnat6p.m. Theloaves were of a good colour top i. 
bottom ; but were scarcely so symmetrical as could have been wished. The 
batch was, however, turned out in other respects to the satisfaction of those 
who were qualified to judge. The great recommendation of the = 
heating arrangement to small masters is its adaptability to existing OV The 
which can in a few hours be altered for the purpose at a cost of £25. ‘ast 
only doubt that appeared to exist in the minds of some of the hienogy + f 
Wednesday was as to an adequate supply of gas, at suitable pressure, - 
always obtainable. This, however, is a doubt which gas managers Wo 
soon set at rest should Mr. Booer’s oven be more extensively adopte' * Inte 

The various labour-saving appliances which have been introduced o a 
years in connection with the baking trade naturally require motive P° 
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to operate them ; and the best form of motor is the gas-engine. At the 
Health Exhibition the various dough and biscuit making and other ma- 
chines were driven by Messrs. Crossley’s “‘ Otto” gas-engines, which worked 
throughout with their accustomed regularity. 

At the close of the inspection a banquet took place in one of the dining- 
rooms in the South Gallery of the building. Sir Spencer Wells presided ; 
and among those present was Colonel Makins, M.P., Governor of The Gas- 
light and Coke Company, who proposed the toast of “ The Oven Builders,” 
coupling with it the name of Mr. Booer. In doing so he referred to the 
three kinds of fuel—coal, coke, and gas—that could be employed in heating 
bakers’ ovens ; and remarked that if gas could be obtained at a reasonable 
rate, it would come to be more generally used than it now is for this 

urpose. Mr. Booer, in reply, referred to the fact that there are now 6000 

akers’ ovens in the Metropolis in which improvements in the system of 
firing might be introduced. The coal oven—invented some 200 years ago, 
and but little changed now—should, he said, be abolished, and some system 
of heating adopted which did not produce smoke. The ovens which had 
been at work in the Exhibition that day did not produce smoke; and this 
was a proof that it could be abolished. Bakers should show a readiness 
to adopt improvements when they had been proved to be such. 

With the breaking up of this pleasant gathering, shortly after ten o’clock, 
the day’s proceedings came to an end. 








THE AWARDS AT THE INTERNATIONAL HEALTH 
EXHIBITION. 

A Supplement to the London Gazette of the 24th ult., published on 
Monday last week, contains a list of the awards of the Jury of the Inter- 
national Health Exhibition. The classes in which our readers are specially 
interested are the following :— 

Crass 21.—Water Supply and Purification: Meters, filters, water- 
fittings, cisterns, &c. 

Crass 24.—Grates, Stoves, Kitcheners, Ranges, Boilers, &c., for 
Domestic Use: Apparatus for heating and warming, smoke abate- 
ment, &c. 

Crass 26.—Lighting Apparatus: (a) Electrical apparatus for illumina- 
tion and domestic use, secondary batteries, electroliers, accumu- 
lators, &c. (+) Apparatus for lighting by gas, gas-producers, 
gas-meters, gas-fittings, chandeliers, &c. (c) Oil and other lamps, 


&e. 

The Jury preface the list of awards with the remark that it has been 
decided to defer the adjudication of awards to exhibitors of electric lighting 
apparatus in Class 26 until the exhibits included under this head in the 
Exhibition of Inventions, 1835, are dealt with, in order that the necessary 
comparative tests (which must extend over a long period) may be thoroughly 


carried out. 
Gold Medals. 


Hayward, Tyler, and Co. 
Jennings, G. (4). 

Le Grand and Sutcliffe. 
Maignen, P. A. (2). 

Native Guano Company, Lim. 
Parkinson, W., and Co. 
Porter, J. H 

Spencer, J. 

Sugg, W., and Co., Lim. 


Beck and Co. 

Chamberland, Dr. (France). 

Cliff, J., and Son. 

Crossley Bros. 

Doulton and Co. (9). 

Dowson Economic Gas Company, 
Lim. 

General Gas Heating and Lighting 
Apparatus Company, Lim. 

Gilson and Booer. Tylor, J., and Sons (3). 

Glover, G., and Co. | Waller, G., and Co. 


Silver Medals. 


Midland Rustless Iron Company. 
Muller, H. L. 





Beck and Co. (2). 
Beggs and Co, 


Bower-Barff Rustless Iron Co. Owens, S. 
Cliff, J., and Son (3). Parkinson, W., and Co. 
Davis, H. and C., and Co. Porter, J. H. 


Doulton and Co. (15). 

Greene, H., and Son. 
Hayward, Tyler, and Co. (2). 
Hazard, H. H. 

Ingham, W., and Sons (3) 
Jennings, G. (6). 

Maignen, P. A. (2) 


Silicated Carbon Filter Company. 
Spongy Iron Domestic Filter Com- 


pany. 
Stiff, J., and Sons (3). 
Sugg, W., and Co., Lim. 
Tylor, J., and Sons (2). 
Wilson Engineering Company. 
Bronze Medals. 
Albo-Carbon Light Company. Hayward, Tyler, and Co. (4). 
Bailey and Co. (2). Heron, T. T. 
Beck and Co. (3). Hygienic and Sanitary Engineer- 
Benham and Sons. ing Company. 
Beynon and Cox (3). Ingham, W., and Sons. 
Boston Filter Company. Jennings, G. 
Bower and Co. Le Grand and Sutcliffe 
Cliff, J., and Son (2). Maignen, P.A. 
Davis, H. and C., and Co. Midland Rustless Iron Company. 
Doulton and Co. (5). Omega Gaslight Company. 
Farnley Iron Company (2). Owens, S. (2). 
Farquhar Oldham Filter Co., Lim. Plunkett, Hon. J. W. 
Goodson, J. and W., and Co. Tylor, J., and Sons (11). 
ary, s. Universal Filter Company. 
Hall, J., and Co. Waller, G., and Co. 
Hayward Bros. and Eckstein (3). Wright, J., and Co. 


Diploma of Honour. 
London Water Companies. 
Special Certificate of Thanks. 

Hawksley, C. 


Among the prizes offered by the Society of Arts, the ‘“ Siemens Prize” 
a Society's Gold Medal, or £20, for the best application of gas to heating 
and cooking in dwellings (Class 24), was awarded to Tuomas FLETCHER. 








Tae LicuTing ARRANGEMENTS aT THE New Law Covurrs.—In the 
House of Commons last Friday, Mr. Davey asked the First Commissioner 
of Works whether the boilers and apparatus for lighting the Law Courts 
with the electric light had not been removed, and there were at present no 
means of lighting the Courts except by oil lamps. He also wanted to know 
why the opportunity of the Long Vacation had not been made use of for 
making the necessary repairs and alterations in the lighting arrangements ; 
and when it was expected that light for the Courts would be provided. 
The only reply Mr. Shaw-Lefevre could give the honourable member was 

© somewhat vague and unsatisfactory one that it had been determined to 
replace the temporary for permanent electric lighting machinery, which 
was to be placed in the crypt of the building. As to when this was likely 
to be ready not a word ou be said; but Mr. Davey was told that while 
the works were in progress the building could be efficientiy lighted by 

ordinary lamps.” Strenuous efforts are being made to complete the 
atrangements in time for the approaching civic ceremonial. 





THE LIVERPOOL CORPORATION AND THE GAS COMPANY. 

At the Meeting of the Liverpool Town Council last Wednesday—the 
Mayor (Mr. T. Holder) in the chair—a report was presented from the 
Watch Committee on the subject of the alleged increase in the gas bills in 
the city, which, it may be remembered, occasioned a great deal of comment 
in the spring of the present year. A full abstract of the report appears in 
another column. 

Mr. J. Hucues, in moving the confirmation of the Committee's pro- 
ceedings, said, having regard to the population of Liverpool, the Committee 
received very few replies to the advertisement which they had published 
on this matter. To his mind there was no necessity for them to take any 
further action; but if it should be the wish of the Council to have 
additional information, the Committee would try to obtain it. 

Alderman LivinesTon seconded the motion; saying that every citizen 
of Liverpool must have noticed the improvement recently made in the 
lighting of the town. He suggested that the useless lanterns (of which there 
were now happily very few) might be all removed, and they would rest con- 
tented with the light which the Watch Committee had given them. 

Alderman CHAMBERS said the Gas Company had been good enough to 
promise that they would charge the Corporation only two-thirds of the cost 
of the new lighting in Lime Street. 

Alderman Forwoop asked whether it was fair for the Gas Company to 
supply the Corporation with gas at two-thirds ofitscost. The other third 
of the cost must, he was sure, come out of the pockets of the gas con- 
sumers ; and this seemed like supplying the public for nothing. 

The Committee's proceedings were confirmed. 


On the agenda was the following motion of which notice had been given 
by Dr. Cross :—‘“ That, in the opinion of the Council, the time has arrived 
for taking measures to acquire the gas-works ;” but this, together with the 
consideration of a memorial signed by 42,600 citizens in favour of the pur- 
chase, was adjourned, by consent, till the meeting of the new Council in 
December. 





THE ASSOCIATION OF LOCAL BOARDS AND THE SUPPLY OF 
GAS AND WATER. 

At the close of the paper read by Dr. D. B. Hewitt at the Third Annual 
Conference of the above-named Association, as given in the JouRNAL last 
week (p. 770), the following discussion took place :— 

Mr. W. C. Hanptey (Thornhill and Soothill Nether) moved—“ That 
this meeting expresses its appreciation of the able and interesting paper of 
Dr. Hewitt, and tenders to ioe a hearty vote of thanks. Also that, in the 
opinion of this Association, it is desirable that each local authority should 
have a right to supply its own district with gas and water, and the power 
to acquire by susbase such gas and water service-pipes and works within 
its district (belonging to any other local authority or private company) as 
may be necessary for that purpose ; and that the Government be asked to 
make such an amendment of the Gas and Water Works Clauses Acts as 
will protect more effectually the consumer.” 

Mr. Newton (Middleton) seconded the motion. He said that the paper 
had been very interesting to him. In his district they were smarting 
severely from the blunders and causes of injustice related by Dr. Hewitt. 
With regard to the gas-works, they had to pay something like 1s. 10d. per 
1000 feet in annuities, before they obtained anything for themselves. With 
regard to the water-works, they were suffering to a serious extent through 
the blunders of the Heywood Corporation in purchasing the works. The 
Heywood people actually gave something like £35,000 for their water right ; 
and when it came to be measured up, and the compensation water allowed, 
they had none left for themselves. They would remember that last session 
the Middleton Commissioners opposed the Heywood Corporation in Par- 
liament. But all they could get was a concession that Middleton people 
should not be charged more for their water than those in Heywood ; and, 
although they were outside consumers, they consumed about as much as 
the Heywood people. The cossequence was that they were already payin 
83 per cent. advance, which was found insufficient, and the Heywoo 
people were applying for another increase of 33 or 36 per cent. If this 
went on, the increase would amount in a very short time to 100 per cent. 
at least. Therefore the Association ought to watch with a keen eye, and 
adopt some means of appealing in cases of this kind, rather than have to 
depend upon a Committee of the House of Commons or of the House of 
Lords. Neither of these bodies was, in his opinion, fit to decide upon 
a case such as had been related. No doubt when they had County 
Boards there would be a better mode of settling these matters than the 
present one. 

Mr. F. TweEepa.e (Chadderton) supported the resolution. In 1882 his 
Board promoted an Improvement Act, amongst the provisions of which 
was one to compulsorily purchase the gas-mains of the Oldham ran y 
tion. From 25 to 30 years previously the Corporation had purchased the 
works from a private Company, and the whole of the gas then supplied to 
Chadderton did not exceed the quantity now used in one cotton-mill. 
Notwithstanding the enormous profits up to the present time, and the 
fact that the Board were anxious to pay compensation for compulsory 
purchase—although the Bill passed a strong Committee in the House of 
Commons, it was overthrown in the Lords. He thought something ought 
to be done; and it was the duty of local boards to bestir themselves. 

Mr. T. Hanpiey (Widnes) said that his Board purchased the gas and 
water works some years ago at a moderate price; and had since expended 
upon them upwards of £200,000. It had proved a very valuable invest- 
ment. He did not agree with the whole of the resolution, because ne 
thought they ought to consider the matter more fully than they had time 
to do that afternoon. He thought they might have passed a more general 
resolution, urging local boards to buy gas and water undertakings ; the 
price to be left to the arbitration of the Board of Trade or of the Local 
Government Board. 

Mr. W. Watkrs (Farsley) stated that the Local Board district which he 
represented was supplied with gas by a private Company. This Company 
obtained powers in 1855 to supply the district ; and unfortunately no pro- 
vision was made in their Act as to the price to be charged for gas, the 
pressure, or the illuminating power. Therefore the General Gas Act was no 
relief. In the latter Act provision was made for a local authority to enforce 
the provisions of any Special Act relative to the pressure and illuminating 
power of gas; but, no provision being made in the Special Act relative to 
these matters, the General Act was no benefit to them as a Board. The 
private Company supplied gas at such pressure and illuminating power 
as they thought fit, and such as might suit their convenience—not that 
of the consumers. He was sure the Board which he represented would 
be pleased to support any measure to improve this state of things. 

Mr. S. Keer (Liversedge) confessed that the paper spoke volumes to 
him. He said that in Liversedge they established a Local Board nine 
years ago; and about two years prior to that, at a time when they were 
very badly supplied with water, the Rawfolds Water Company was 
formed to oun the district. Ii made rapid progress, and began to 
pay large dividends. About seven years ago the Board decided to pur- 
chase the works of the Company. After a great number of meetings and 
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much correspondence, they settled to buy the Company’s plant. They 
afterwards found that it had been laid as cheaply as possible—not only light 
pipes, but insufficiently buried in the ground; and about four years ago, 
when there was a very severe winter, a great number of the pipes were 
burst by the frost. They had a heavy loss by leakage; and ever since the 
water undertaking had not been a paying concern, on account of the large 
amount paid for the works, and also the price paid to Bradford for water. 
They were in the Bradford area of supply, and about nine years ago Brad- 
ford was charging the out-townships 6d. per 1000 gallons; but, without 
any notice, the Corporation advanced the price 50 per cent., and it had 
been charged ever since at 9d. Liversedge and other townships were in 
this position: They could not retail the water to their manufacturers 
at such a price as to put them on a level with manufacturers in other 
districts. In one particular district, adjoining Liversedge—viz., Heck- 
mondwike—the water was being retailed at 74d. to manufacturers, 
whereas in Liversedge they could not afford to do it under Is. or 1s. 1d. 
per 1000 gallons. Heckmondwike had such an abundance of water that it 
could supply Liversedge at 7d. per 1000 gallons. In August last the repre- 
sentatives of the out-townships had a meeting at Bradford, and asked the 
Corporation to lower the price to 6d.; but nothing came of it. In Bradford 
they were charging large consumers as low as 34d. per 1000 gallons. He 
maintained that the local boards of out-townships ought to be looked 
+ ape as large consumers, and supplied at very little more than this price. 

e agreed that they should be charged something extra, on account of the 
rates which those in the borough had had to pay during the construction 
of the works. Batley had its mains through Liversedge, and would supply 
them at 6d.; but this was prohibited on account of their being within the 
Bradford area of supply. It would not cost his Board £20 to make a con- 
nection with the Batley mains; and if they could free themselves from the 
Bradford area of supply it would save them a considerable amount of 
money yearly. This would not only benefit their householders, but assist 
their manufacturers to compete with those of other districts. With 
respect to gas, Liversedge was supplied by the Heckmondwike Gas Com- 
pany. There was a length of road with no main, and the Board wanted 
about 10 lamps supplied with gas; but this they could not get without 
laying a main at their own cost. He protested against having to spend 
the money of the ratepayers in the interests of a monopoly; it was very 
unfair and unjust. On three occasions they had waited on the Heckmond- 
wike Gas Company, asking them to lay the main; but each time the 
Company had refused to be at any expense, saying that if the Board liked 
they could lay the main themselves. He thought vested interests ought 
not to be considered in the way that they were at present, in opposition to 
those of local boards. 

Mr. H. L. Watmsuzy (Soothill Nether) remarked that there were a 
number of grievances in connection with both gas and water. In his 
district the Dewsbury Corporation several years since made an unsuc- 
cessful attempt to include them in the Dewsbury area of water supply; 
but at present they were free to buy water where they pleased, under 
agreement. Gas they were compelled to take from Dewsbury, and pay 
the Corporation’s price. In brief, he thought that grievances enough 
had been shown by the paper and the speakers to call for an amendment 
of the law as soon as possible. 

Mr. T. BLEAsDALE tee said in Royton they were compelled to take 
both gas and water from Oldham ; and, whenever they asked for an exten- 
sion of the gas-mains, they were requested to first enter into an agreement 
to guarantee 10 per cent. on the outlay. The Corporation came readily 
enough where there were half-a-dozen cotton-mills grouped together; but 
it was only right and fair that they should supply the district as a whole. 
The Board recently wanted 10 or 15 more lamps, and had to sign such an 
agreement as he had referred to. The Corporation charged a differential 
rate of 2d. per 1000 cubic feet on the gas, which yielded them a handsome 
profit ; and yet they did not attempt to make any reduction in the price for 
the benefit of the out-townships. The out-townships would not obtain any 
redress until they had power to purchase these undertakings. 

The Secretary (Mr. G. Trenbath, of Eccles) observed that about seven 
years ago his Board promoted a Bill in Parliament for the manufacture 
and supply of gas for the district, which was then supplied by the Salford 
Corporation. It was the opinion of the Board that they had much cause 
to complain of the supply by Salford, both as to the price.and the illumi- 
nating power of the gas, and also that the Salford Corporation had practi- 
cally the control of their streets for the breaking up of roads and the laying 
and renewing or replacing of mains and service-pipes. The Salford Act 
required the Corporation to supply gas equal in illuminating power to 16 
candles; but it was doubtful whether this was furnished. The price 
charged to the district (it being beyond the limits of the Borough of 
Salford) was 4s. 2d. per 1000 cubic feet; but at the same time the charge 
to consumers who resided within a stone’s throw of the district, but just 
within the Salford boundary, was 3s. 8d. The lamplighters were wholly 
controlled by the Salford Corporation ; while they were wholly employed, 
and their services paid for, by the Board. In the first instance their wages 
were paid in advance week by week until the end of the quarter, by the 
Salford Corporation, and then repaid by the Board, together with an 
imposition by the Corporation of 10 per cent. per quarter, presumably for 
interest. The Board’s Counsel were sanguine that theirs;was a good case ; 
and the Bill was before the Parliamentary Committee for nearly four days. 
Notwithstanding, however, it did not take the Committee very many 
minutes to decide that the preamble had not been proved. The monopo- 
lists succeeded, and the Bill came to grief, because there was no precedent. 
These irregularities and impositions still continued ; but the Board having 
obtained a Provisional Order to light their district by the electric light, were 
hoping thereby shortly to obtain relief in the matter. 

he PresipENT (Dr. Hewitt) remarked that it was impossible, in the 
limits of a paper, to go fully into the whole of the question. He took it 
rather from the point of view of local board districts which had not power 
to supply themselves with either water or gas, and had not touched upon 
another branch of the subject which was equally important, and which 
had been gone into by the other speakers—the special grievance of granting 
to corporations the power to establish differential rates for water and gas 
outside their own districts, for the purpose of giving them a monopoly, and 
carrying out that which was readily carried out in the system of legisla- 
tion when a precedent was once adopted. If there was anything which 
lawyers respected, it was precedent; and, when once adopted, they had 
great difliculty in departing from it. It was because the Heywood Corpo- 
ration had adopted one of the worst — ever adopted on this ques- 
tion that he so heartily gave his aid in the opposition to them. In all 
private companies, and hitherto in undertakings managed by corporations, 
there had been one little item of protection to the consumer, in what was 
called the maximum price. They could not charge beyond a certain price 
without going to Parliament and having the whole question investigated 
again. But the Heywood Corporation had hit upon the ingenious device of 
an unlimited increase without going to Parliament. They had a remark- 
able clause in their Bill, enabling them, whatever their injudicious expen- 
diture, to increase the price to an unlimited extent. His sympathies were 
strongly in favour of the working man, who had to pay at the rate of 10 per 
cent. for his water; the usual percentage hitherto having only been 74 per 





cent., or sometimes only 6 per cent. In the case of the Middleton rate. 
payers, they had to pay, on the face of it, at least 10 per cent. upon the 
value of the property. There was this cunningly devised proviso, that the 
Corporation should not be obliged to supply to any occupier at less than 
13s. a year. It was a common thing in many districts to be supplied at 
7s. or 8s. In the event of the revenue of the undertaking being insufficient 
to meet the expenditure, it was also made lawful for the Heywood Corpo- 
ration to impose an additional rent above the maximum rent s0 long as the 
charge to outside people did not exceed the price paid inside the borough, 
This rendered the consumers liable to make up any injudicious expendi. 
ture. By the provisions of the Heywood Improvement Bill, the occupiers 
of small houses were taxed for their water at the rate of at least 6s. per 
annum more than a majority of occupiers of similar property elsewhere: 
and this burden was imposed on Middleton against their consent. A worse 
precedent was never adopted, nor one indicating more clearly that the care 
of Imperial Parliament was a great deal more for “ those who have” than 
for “those who have not.” With regard to the purchase of gas-works 
there were occasionally circumstances rendering it unadvisable to pur. 
chase. At Radcliffe, the capital expended was about £120,000 for a supply 
of about 74 or 76 million cubic feet per annum. At Altrincham, supplying 
about the same quantity, the capital was £53,000. They would be very 
foolish indeed to give 24 or 25 years’ purchase for a capital of £120,000, 
He did not wish to render property insecure, but he thought a little care 
should be exercised for those who furnished the ge gree as well as for 
those who enjoyed it. It would not suit many of them to give the 
enormous prices fixed by precedent and tradition for gas and water under. 
takings. If they followed the precedent of Manchester, by continually 
expending upon capital account, when there was no longer a possibility of 
revenue increasing in the same proportion, even some of the large towns 
would find out, a few years hence, that they had burdened the rates ing 
very oppressive manner indeed to their successors. 

Mr. W. C. Hanpey, in reply, observed that the only objection to the 
motion was that of their friend from Widnes, who recommended local 
boards to buy such works. He should therefore vote for the resolution, 
as they could not do what he admitted was desirable without compulsory 
powers. 

Mr. T. Hanptey (Widnes) thought they had power under the Public 
Health Act. 

The PREsIDENT read the clause referred to, which provides that the local 
authority may buy, and the company may sell; but he said there was 
nothing to compel the company to do so. In buying gas-works, it was said 
that they were buying a valuable monopoly, and must allow for prospective 
dividends. If a man spent £50,000 on a cotton-mill, and wanted to sell it 
three months afterwards, he would not get £50,000 for it; but when 
yd was spent upon gas-works the vendor obtained, not £50,000, but 

"100,000. 

Mr. W. C. Hanbvey (continuing) pointed out that the resolution recog- 
nized first, as a matter of principle, that it was right for local authorities 
to have the works ; pct ny it asked for power to acquire them; and, 
thirdly, for power to protect the interests of consumers. He wished also 
to point out, in reply to Mr. Bleasdale’s remarks, that by the Gas-Works 
Clauses Act, 1871, sec. 24, if a lamp were put up within 50 yards of a gas 
company’s main, the company were bound to light it. He suggested 
that a lamp should be put up within the stipulated distance, and the 
company compelled to light it; and then they should proceed to erect 
other lamps, and have them lighted in the same way. 

The PrEswwEnNT believed there was nothing to compel the extension of 
a main; but gas companies were bound to lay a service-pipe to a lamp 
within a certain distance of a main. 

The resolution was then adopted nem. dis. 





THE ACQUISITION OF THE LINCOLN GAS-WORKS BY THE 
CORPORATION. 

An Extraordinary General Meeting of the Lincoln Gas Company was 
called for yesterday, in order to obtain the shareholders’ assent to the 
agreement proposed to be made by the Directors for the sale of the Com- 
— undertaking to the Corporation of Lincoln. The matter has already 

een several times referred toin our columns ; and it is therefore sufficient 
now to reproduce the principal terms of the proposed agreement. The 
consideration for the sale, to be paid by the Corporation to the Company, 
is: (1) Annuities in perpetuity, equal in the aggregate to £6424 per annum, 
to be granted by the Corporation to the Company as follows, viz. :— 
, Annual Amount. 
In respect to the “ A” stock, at the rate of 10 per cent. per 


annum, on the sum of £8000. . . .. ++ +« « « £800 
In respect of stock of 1873, at the rate of 7 per cent., on 20 
In respect of the “B” stock, at the rate of 5 per cent., on set 


In respect of the preference stock, at the rate of 5 per cent., 

aes + ve eae te eee tweet ee tl 

In respect of stock of 1880, at the rate of 7 per cent., on _— 

Total amount of annuities . . . . £6424 
(2) The sum of £1200 injcash to be applied in compensating the Directors 
of the Company for the\loss of their offices.. It is proposed that at any 
time after June 80, 1888\the Corporation may, if they think fit, redeem 
or purchase any annuity at a price not exceeding 25 years’ purchase of 
such annuity, on giving six months’ previous notice in writing of their 
intention so to do, to the person entitled to such annuity; and such person 
shall be bound to accept the price of such redemption (not being less than 
25 years’ purchase). When any annuity is so redeemed or purchased, such 
redeemed or purchased annuity shall be wholly extinguished. The pur- 
chase of the Company’s undertaking, if agreed to, is to be deemed to be 
completed and take effect on and from the Ist of July, 1885. In the event of 
the shareholders agreeing to the scheme, the Council, acting as the Urban 
Sanitary Authority, will be at once asked to pass a resolution authorizing 
the promotion in the next session of Parliament of a Bill to enable them 
to acquire the undertaking of the Company, to extend the limits of supply, 

and for other purposes. 





Tue Rerorm or Private Brut Lecistation.—In the House of Commons 
last Friday, leave was given to Mr. Craig-Sellar to introduce his Bill “ 
amend the system of Private Bill Legislation in-the United Kingdom. 
The Bill was subsequently presented by the honourable member for Hac 
dington, Mr. Davey, Mr. Raikes, and Sir Lyon Playfair, and read the first 
time. The second reading is fixed for Wednesday, Feb. 25. , 

RicuMonpD (SuRREY) Gas Company.—Last Friday week an extraordinary 
general meeting of this Company was held, for the purpose of oreatiNé 
£5000 of “C” capital under the provisions of the Richmond Gas Act, 188 t 
Mr, Chapman presided ; and, having briefly informed the shareholders tha 
more money was required to carry on the increasing business of the - 
pany, moved, and it was agreed, “That £5000 of ‘é ’ capital be raised i 
the issue of new stock; and that such stock be offered for sale by PU 
auction as provided by the Richmond Gas Act, 1881.” 
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ABERDEEN CORPORATION GAS SUPPLY. 

At the Meeting of the Gas Committee of the Aberdeen Town Council 
last Wednesday—Bailie MacponaLp in the chair—the following statement 
of accounts for the year ending Sept. 30 last was submitted :— 

Expenditure. 


To Manufacture ofgas. . . . . + + « « + £36,020 4 8% 
Distribution . . ». «© « + «© «© « © « « « 98,901 16 6 
Rents, rates, and taxes 2,188 11 11 
Management. . . . + +. + 1,222 11 
Discount on gas, and bad debts 1,476 19 14 
Pie + -s «6. ¢ S o.8 © © 6 s 6 9712 5 
Sums transferred to depreciation. . . .. . 5,927 8 9 

Total . . »« « «© «© © «© «© «© o £49,185 0 13 
Revenue. 
By Gas and meter rents— 
ese + ee « £47,590 8 11 
Meters. « + + © «+ « «6 1,923 17 10 
———— £49,514 6 9 
Residual products— 
__ SSS ae ee £939 10 4 
Tar and ammoniacal liquor. . 7,047 0 1 
—— £7,906 10 5 
Transfer fees . 1. 2. 6 © «© © © © we 816 0 
- £57,504 13 2 
These figures show that there is a balance to the good of £8369 13s. 04d., 


carried forward to the credit of the net revenue account. The valuation 
of the works, according to the present estimate, amounts to £98,483. 

On the same occasion the following estimate of the revenue and expendi- 

ture for next year was laid before the Committee :— 
Estimated Revenue. 

From the sale of gas, 258 million cubic feet, at 

8s. 10d. per 1000 cubic feet ... . . « »« £49,450 0 0 

From the sale of residual products. . ... . . 8875 0 0 





From meter-rents . . . oe © « © « 1900 0 O 
Total estimated revenue. .. . . £59,785 0 0 
Estimated Expenditure. 
For Manufacture of gas— 

Cammelcoal . . 1» «© + «© © « »® - £28,500 0 0 
Purifying material. . . . . + © « «© « 650 0 0 
Salary of superintendent. . ... ++ + 450 0 0 
Wages of stokersandlabourers ... . . 5,850 0 0 
Horse and stable account .... +. « 50 0 0 
Maintenance of works and plant . 2600 0 0 
Distribution ofgas ... . + +6 « « « « 240 00 
Rents, feu duties,andtaxes ..... .+ . 2700 0 0 
Management .... « « 1,220 0 0 
Discounts on gas and bad debts 1,550 0 0 
Depreciation oweweeveve0ese es Qe ese 
Sinkingfunds . ... + «+ + « « « « 4000 0 0 
Annuities. e$ecwsuevuvesss ss Ge ee 
Interest . ae eee eee | hUlU 

Reserve and fire insurance fund, and interest 
thereon at 4 per cent. . hoeee 8 48815 8 
Total estimated expenditure . £60,938 15 8 

Abstract. 

Surplus from last year’s accounts . . £1,907 11 1 
Estimated revenue for the year 1884-85 - 59,785 0 0 
TE « 6.2 *% #9 .% ¢ . £61,692 11 1 
Estimated expenditure for the year 1884-85 . - 60,938 15 8 
Estimated surplus. . « « « »« « £75815 5 


The CuarrmMan moved the adoption of the accounis and of the estimates 
for next year, pointing out that, notwithstanding the reduction of 2d. per 
1000 cubic feet in the price of gas last year, there had been an increase of 
£1000 in the revenue for the twelve months. The erection of new works, 
however, prevented any further reduction now being made; and he had 
also to point out, as an augury for the future, that considerable sums had 
been written off for depreciation of plant, buildings, and machinery. 





THE ALLEGED INCREASE IN GAS BILLS IN LIVERPOOL. 
Tue Report oF THE CoRPORATION WaTcH CoMMITTEE. 

At the Meeting of the Watch Committee of the Liverpool Corporation 
held on Sept. 80, the report as to complaints of certain gas consumers 
as to increase in their bills was considered and agreed to. The report, 
which (as intimated elsewhere) was presented at last Wednesday’s meeting 
of the City Council, is as fellows :— 


The Watch Committee beg to submit the following report with reference 
to the subjoined resolution of the Council of the 14th of May, 1884:— 
“That in view of the general and concurring complaints now being made 
by the consumers of gas in Liverpool and its localities against an alleged 
increase in their gas bills for the quarter ending in March last, the Watch 
Committee be instructed to collect evidence as to the substantial correct- 
ness of these complaints, in order that the Corporation may thereupon 
take such action in reference thereto as may be deemed advisable.” The 
Committee caused an advertisement to be issued in the local papers, 
inviting persons who had reason to complain of increases in their gas bills 
for the quarter ending March, 1884, to communicate with the Committee. 
The Committee received replies, of which a summary is appended. The 
Committee caused copies of the replies to be sent to the Gas Company, 
and have received the explanations which are annexed. 

List of Replies received by the Watch Committee from Gas Consumers in 
the City, as to Alleged Increases in Gas Bills. 

(The following particulars are given under these headings: A., House or 
other premises; B., Amount of bills for quarters ending March, 1883, and 
March, 1884, respectively (unless otherwise stated); C., What, if any, 
alterations were made by the consumer in the gas-fittings, or anything 
else affecting the consumption; D., General remarks, with such other 
information as the consumer may desire to make, or which may be useful 
to the Committee. ] 

1, Ackerley, W. B.—A., Private residence. B., 10s. 14., 11s. 2d. (for 
quarter ending June 24, 1884), D., Copy sent of correspondence with the 

ompany, 

2. Adelsberg, H. A.—A., House. B., 9s. 2d.,12s. 9d. C., None whatever. 
D., In quarter to March, 1883, more gas was consumed on account of sick- 
hess. In corresponding quarter of 1884, less gas consumed. Account larger. 

3. Eccles and Co.—A., Offices. B., 13s. 2d., £2 Os. 8d. C., No change. 

» Scarcely any gas ever consumed. During the last quarter can only 
earn of about two hours’ use of gas. 

4. Bickham, S.—A., House. B., £1 3s. 9d., £2 3s. 8d. D., Meter tested 
by Corporation Gas Inspector, and found correct. In the month of April, 


the gas passed through the meter was found to be unusually large, although 


@ house was unoccupied for one week. 
5. Berger, M. S.—A., House and shop. B., £4 10s, 1d., £5 8s. 4d. C., 





None whatever in gas-fittings; but during the quarter to March, 1884, have 
endeavoured to reduce the pressure by means of the meter tap, with the 
result that we are charged 7600 feet more gas than we were in the same 
quarter last year, when, if anything, we used considerably more. D., My 
experience is that as the charge per 1000 feet is reduced, the consumption 
almost invariably increases. Thus, in the quarter ending March, 1880, we 
were charged 38,100 feet, at 3s. 4d. (during this quarter, in consequence of 
illness, and workmen being engaged working overtime, we consumed con- 
siderably more gas than usual), whilst for the quarter ending March last 
(which we expected to have been a light one, owing to unusually small 
consumption, and the attempt to reduce pressure at the meter) we are 
charged for 39,400 feet, at 2s. 9d. 

6. Brown, A.—A., Shopand house. B., £1 13s. 24., £3 9s. 2d. U., None- 

7. Blackburn, C. J.—A., House. B., 5s. 6d., 18s. C., None. D., Heavier 
consumption in 1883 owing to sickness. 

8. Batty, R—A., House. B., £1 4s. 8d., £1 15s. 2d. C., No alteration 
whatever. I fully expected the bill to be less, as the hall lamp was seldom 
lighted. D., The following statement will show how evenly the accounts 
have run, with the exception of March, 1884, quarter :— 


1880. 1883. 
Hundreds. Hundreds. 
» 87 oe 38 


MarchtoJume . .« »« «+ «© © © © « 
1882. 
JunetoSeptember. . . . . + ++ «+ « 80 oe 28 
September toDecember. ..... +. + 80 oe 78 
1883, 1884. 


Decemberto March ... . «+ «© « « « &2 os 123 

9. Blakeley, M. A.—A., House. B., 9s. 4d., 14s, 6d. D., Have been 
doubly careful. 

10. Brown, E. K.—A., House. B., 6s. 7d., 9s. 6d. C., None; meter only 
half turned on this December-March quarter. D., A Superintendent from 
the Gas Company stated there was too much pressure. Burned more gas 
in quarter ending March, 1883, in consequence of having sickness in the 
house. 

11. Callister, C. J—A., Dwelling-house. B., 12s., 17s. 9d. C., A 3-light 
chandelier added in October, 1883, but very rarely used. D., A 3-light 
meter, nine burners in the house, but not more than three as a general 
rule are burning at any one time. Every care taken to prevent waste ; 
but account increased rather more than 50 per cent. 

12. Clarke, W. E. S.—A., House. B., £2 6s. 2d., £2 19s. 2d. C., No 
alteration made. D., Should unhesitatingly say had used less gas than any 
previous corresponding quarter. 

13. Dry, W.—A., House. B., 12s. 6d., 19s. C., Nothing to affect the 
consumption. D., Dry meter (own). My gas bill has never exceeded the 
deposit before—l5s.—which the Company has retained for about 20 years. 

14, Dyson, R. A.—A., House. B., 5s. 9d., 9s. 2d. C., No alterations. 

15. Dickinson, H.—A., House. B., 7s. 9d., 8s. 1ld. C., Not any altera- 
tions, &c., whatever. D., Instead of an increase it should have been less 
during the quarter ending March, 1884, because in the 1883 quarter the gas 
was used at least an hour per day longer than last quarter. The extra 


light was used by a lodger. 

16. Dickinson, J.—A., House. B., 7s. 6d., 9s. 6d. C., No abnormal 
circumstances affecting aes. D., Meter never turned on full, but 
always regulated according to the quantity of gas required. 

17. Edkins, M. A.—A., House. B., £1 4s. 3d., £1 13s. 2d. C., None 
whatever to increase the consumption. D., Did not consume so much as 
in previous years. 

18. Evans, E.—A., House. B., 7s, 2d., 8s. 4d. D., Quarter ending 
—- 1882, 6s. 8d. Neighbour has one burner like us; amount of bill 
4s. 10d. 

19. Ellison, T.—A., Shop and stable. B., £2 16s. 2d., £3 58. 10d. C., 
None. Less lights burning December-March quarter, 1884, than same 
period, 1883. D., Shop and stables closed first five days of the week at 
6 p.m.; Saturdays at 5 p.m. 

20. Fish, T. A.—A., House. B., 14s, 4d., £1 0s. 10d. C., None, excepting 
that we have one burner less. 

21. Gelling, C. M—A., House and shop. B., 14s. 4d., 15s. 10d. C. 
About January, 1884, we had another chandelier with three small burners 
to save waste of gas. D., March, 1882, 10s. 7d.—about the average price in 
all previous years. Cannot account for the increase; but the meter 
examiner has been changed. Gas always turned off when not required. 

22. Graham, G.—A., House. B., 8s., 15s. C., None. D., As compared 
with previous quarters this amount of 8s. was rather heavy; but that is 
accounted for by the fact that I had friends with meat the time. The 
friends were not, however, with me during the second quarter, and the 
account ought not to exceed, say, 7s. 6d. 

23. Hannan, R.—A., Public-house. B., £11 6s. 3d., £18 17s. 5d. C., 
None. D., I have been living here ten years in December next, and have 
— burning less gas in the billiard-rooms, so expected the account to be 

ess. 

24. Hope, W.—A., House. B., £1 8s. 2d., £1 188. 24. C., None at all. 
D., I have good reason to believe that less gas has been consumed this year 
than last ; but during my six years’ residence here my bills have generally 
increased each quarter. 

25. Hughes, H.—A., Stationer’s shop. B., £1 3s. 11d., £1 10s. 6d. C., 
No alteration in fittings or consumption. 

26. Haslam, W.—A., House. B., 8s., lls. 8d. C., One light less than 
last quarter; and not so much light used as in the last quarter’ D., The 
scullery pipe cut off. 

27. Jarvis, P.—A., House. B., 14s. 3d., 16s. 1d. C., None whatever. 
D., One light less than last quarter. 

28. Kirkham and Mawdsley.—A., House and shop. B., £18 5s. 34d., 
£17 7s. 10d. C., None whatever. 

29. Lyon, H.—A., House. D., Does not refer to the quarters mentioned 


in advertisement. 

80. Lilly, T. E.—A., House. B., 17s. 5d. (half year), 18s. 10d. (one 
quarter only). C., No alteration in gas-fittings, but less gas consumed. 
D., Had written to Gas Company respecting increased charge, and had 
received no reply. 

31. Livingstone, Rev. R. J.—A., House. B., £1 7s. 8d.,£117s.1d. C., 
None whatever. D., There having been illness in the house, the ordinary 
use of gas was almost entirely discontinued in two rooms during January 
and February. 

32. Mitchell, W. M.—A., House. B., 4s. 11d.,10s. C., A new burner in 
kitchen, with a better flame; but cock of meter turned to old standard. 

33. Moore, H. F.—A., House. B.,16s., £2 Os.11d. C., I have removed in 
the interval between these two quarters; but the houses are very similar 
in size, with the same number of rooms, and the fittings were simply trans- 
ferred, with the addition of one light ina pantry. D., The quarter ending 
last March, should, I think, legitimately be heavier than the corresponding 
one in 1883 because of a little sickness in the house; but certainly the 
increase should not, as an extreme allowance, exceed 20 per cent., besides 
the price of gas being down 1d. per 1000 cubic feet. 

34. M‘Kibbin, S.—A., House, &c. B., £4 10s. 7d., £5 17s. 3d. C., No 
alterations; gas much poorer. D., Less gas supplied; coachman’s house 
discontinued. 


—— 
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35. Martin, J—A., House. B., £1 17s. 7d., £4 9s.1d. C., A small gas- 
fire in one of the bed-rooms used occasionally ; and then only half the jets 
lighted. D., We had the gas-stove the quarter before (winter quarter), 
when it was oftener used; and the bill for that quarter was less than the 
one complained of. 

86. Mousir, A.—A., House. B., 12s. 3d., 18s. 8d. C., No alterations 
whatever. D., No occasion to burn extra gas beyond ordinary quantity. 

37. Millard, Rev. F.—A., House. B., £1 5s. 1d., £2 5s. 8d. C., A new 
meter supplied by the Company. Fittings examined by man from Gas 
Fittings Company. D., This year we have consumed far less gas to my 
certain knowledge. 

38. M‘Adam, M.—A., House. B., 16s. 9d., £1 3s. 3d. C., No alterations. 

39. Maughan and Thompson. A.,Shop. B., £3 lls. 8d., £4 18s.6d. C., 
No change. 39a.—A., Shop. B., £5 6s. 2d., £6 11s. 2d. C., Outside bar, 
with about 50 lights, regularly lit in 1883, and only twice in 1884. 39b.— 
A. a B., £5 14s. 6d., £5 16s.1d. C., Outside bar, with about 40 lights, 
regularly lit in 1883, and never in 1884. Gas-engine for grinding coffee run- 
ning less time in 1884, owing to great falling off in sale of French coffee, for 
which there was an enormous demand in 1883. 

40. Roos, P. C.—A., House. B., 19s. 7d.,£1 15s. 9d. C., None whatever. 
D., The difference, allowing for reduction in price and five days’ more con- 
sumption, is 16s. 2d. 

41. Russell, C.—A., House. B., 9s. 9d., 11s. 8d. C., None. 

42. Sachse, A. E.—A., House. B., £1 8s. 1d., £1 19s. C., No altera- 
tions, except new burners in some rooms of same number. D., Consump- 
tion less, if anything. Had meter tested and found correct. 

43. Smith, Rev. E.—A., House. B., £1 2s. 3d., £1 8s. 3d. B., No altera- 
tion made in the gas-fittings. Less gas consumed, owing to disuse of a bed- 
room. D., The rate per 1000 feet is 1d. less than last year. 

44. Shipton, H—A., House. B., £1 2s. 3d., £1 8s. 9d. C., There has 
been no alteration in the fittings, &c.; and nothing, as far as I am aware, 
to affect the consumption. 

45. Shaw, R.—A., House. B., £1 9s. 6d., £1 16s. 10d. C., There has 
been no alteration in the gas-fittings, nor anything else, to affect the con- 
sumption. D., Has had occasion to make complaint to the Company on 
previous occasions, without success. 

46. Shand, F. A.—A., House. B., £1 7s. 4d., £1 8s.6d. C.,None. D., Two 
burners less in 1884 than in 1883. 

47. Sparrow, A.—A., House. B., 5000 ft. for June, 1883, 6900 ft. for June, 
1884. C., None. D.,Comments as to the manner in which the register of 
the meter is taken by the Gas Company’s Inspectors. 

48. Twist, G.—A., House. B., £1 15s. 4d.,£2 8s. 1d. C., Less gas burnt. 
D., Has had communications with the Treasurer of the Gas Company. 

49, Taylor, S. J—A., House. B., £2 3s. 10d., £3 2s. 5d. C., No altera- 
tions of any kind were made in the gas-fittings or anything else affecting 
the consumption. 

50. Thompson, E.—A., House. B., £1 15s. 7d.,£2 5s.1d. C.,None. D., 
An increase of 9s. 6d. in the face of a decrease of 1d. per 1000 feet in the 
price of gas. 

51. Unsworth, A.—A., House. B., £1 0s. 9d., £1 16s. 2d. C., None. 

52. Wilkinson, H.—A., House. B.,6s.7d.,17s.5d. D., Has discontinued 
one light. 


Mr. John F. Robinson, the Treasurer of the Gas Company, addressed 
the following letter (dated Sept. 29) to the Town Clerk :— 


“Your letter of the 3rd inst., together with the ‘ List of Replies received 
by the Watch Committee from Gas Consumers of the City as to Alleged 
Increases in Gas Bills,’ were laid before the Directors of this Company ; 
and I now have pleasure in handing to you explanations (so far as this 
Company are enabled) to all the complaints made to the Watch Com- 
mittee. Some of the consumers on the list had already been in commu- 
nication with the Company; and all information it was possible to give 
was supplied to them. No effort has been spared on our part to get at 
the facts of each case; but it has been impossible to ascertain from con- 
sumers, in a few cases, anything that would assist the Company to arrive 
at any definite reason to account for the differences in the consumption of 
gas between the quarters referred to. But the Company are quite satisfied 
that the gas in every case has been supplied; and must have been either 
used or wasted.” 


The following enclosure accompanied the letter :— 


1, W. B. Ackerley.—The quarter ending June, 1884, amounting to 11s. 2d., 
is the only one given. The corresponding quarter in 1883 amounted to 
10s. 1d. This consumer has since been in communication with the Com- 
pany; and the question in dispute has been settled. 

2. H. A. Adelsberg.—This consumer gives the two March quarters of 
1883 and 1884 as 9s. 2d. and 12s. 9d. respectively. He had evidently for- 
gotten, when he sent the statement to the Corporation, that he ordered the 
_— away on the 6th of February, 1883, and was without gas for seven 

ays. 

3 A. Eccles and Co.—The Company cannot account for the consump- 
tion in this case. The meter has been tested by the Corporation, and found 
to be correct, and the gas has passed through it. 

4. S. Bickham.—The March quarters of 1883 and 1884 cannot be com- 
pared, because the meter registering the gas for the March, 1883, quarter 
was found to be defective, and was exchanged for a new one, which has 
been recently tested and certified by the Corporation. If gas passed 
through the meter oo the time the house was unoccupied, it is quite 
evident there must have been an escape in the fittings. 

5. M.S. Berger.—There appears to be great variation in the consumption 
of gas in the house and shop No. 37, St. Anne Street; but the Company 
can offer no explanation with respect to the same. 

6. A. Brown.—This consumer gives two addresses—viz., his place of 
business and his residence. Since 1882 the consumption at his shop has 
been greatly on the increase, including the last quarter, which appears to 
be unusually large. With regard to the house, the comparison is not a 
fair one. The meter which registered the consumption during the March, 
1883, quarter was removed in consequence of defective registration of the 


as. 

. 7. C. J. Blackburn.—The tenant here specifies the account for March, 
1883, quarter as 5s, 6d., and the March, 1884, quarter as 18s. It is quite 
clear that he has not been charged for the whole of the gas consumed 
during the March, 1883, quarter, for in that period the meter only indicated 
17 cents in consequence of imperfect registration ; and was exchanged for 
a new one on the 16th of March, 1883. If Mr. Blackburn’s consumption for 
the quarter ending March, 1883, was greater, as he states, in consequence 
of sickness, then his bill ought to have been considerably more instead of 
less ; and this would have been apparent if the meter had been registering 
correctly in 1883. 

8. R. Batty.—The Compe have no particulars to account for the 
increased consumption with regard to this case. 

9. M. A. Blakeley.—The accounts stated are for the June quarters and not 
for March, and the amounts are not correct. The June quarter of 1883 
should be 10s. 4d. instead of 9s.4d. This tenant appears to be gradually 





increasing his consumption; but the Company are unable to offer any 
explanation. 

10. E. K. Brown.—The Company’s Superintendent did not state there 
was too much pressure, but that they had a better supply in consequence 
of larger maius being laid in the district; and this will, in all probability, 
account for the increased consumption. 

11. C. J. Callister.—This tenant has given one address for both cop. 
sumptions; whereas the March, 1883, quarter relates to a much smaller 
house. It is certainly unfair to make a comparison of the accounts. The 
latter house only had six lights, and the former has nine lights. Besideg 
there are two additional rooms in the present house—viz., parlour and 
bath-room. 

12. W.E. S. Clarke.—The Company are unable to give any reason why 
the consumption should be greater in the March, 1884, quarter than in 1883, 
The tenant has his own dry meter, and possesses the power to control his 
own consumption. 

13. W. Dry.—The account for March, 1883, quarter is incorrectly stated, 
It should be 14s. 9d. and not 12s. 6d. The tenant is using his own dry 
meter, which at the close of last year was found to be defective—not 
registering at all. It is, therefore, quite possible that in the early part of 
the year there may have been some partial defect in the registration. 

14. R. A. Dyson.—The tery! cannot offer any explanation with 
regard to this case, except that his March, 1883, quarter’s consumption was 
exceptionally small. 

15. H. Dickinson,—The consumption in these premises appears to have 
been gradually increasing during the winter quarters. 

16. J. Dickinson.—The Company can offer no explanation ; but note 
the fact that the March, 1883, quarter was less than the March, 1892, 

uarter. 

. 17. M. A. Edkins.—The comparison in this case is not a fair one. The 
meter previously fixed was found to be defective; and from the middle of 
December, 1882, to the 9th of January, 1883, it did not register the con- 
sumption. It was then brought away and a new meter fixed. 

18, E. Evans.—The Company cannot offer any explanation for the slight 
increase in this case. His neighbour's burner (to which he refers) passes 
a very small quantity of gas, owing to a defect in the fittings. : 

19. T. Ellison.—The consumption by this tenant varies considerably 
from quarter to quarter. During the present year he appears to be burn- 
ing more gas than last year, but less than he did in 1881 and 1882. 

20. T. A. Fish—Comparing the present consumption with that of pre- 
vious years we find that, although he burned less gas in 1882 and 1883 than 
in 1881, his present consumption is about the same as in the year 1881. 

21. C. M. Gelling —This consumer has put up a chandelier with three 
burners, in the place of one burner which he previously used. These three 
burners consumed more gas than the original burner. 

22. G. Graham. — This tenant’s gas consumption varies considerably, 
Although he states that, compared with previous quarters, the March, 1883, 
quarter was rather heavy, the Company have no es of judging of 
this, because he only entered the premises in April, 1882. ; 

23. R. Hannan.—It appears that this gentleman, with others in the same 
neighbourhood, has had occasion to complain about an insufficient supply 
of gas; and, in consequence, the Company made special arrangements for 
a better supply, which Mr. Hannan has repeatedly acknowledged having 
received. It is, therefore, natural that his consumption should be a little 
heavier than it was previously. ‘ 

24, W. Hope.—This tenant is wrong in asserting that he believes he has 
burned less gas this year than last. The Company understand that he has 
had an additional family staying in the same house; and this, doubtless, 
would have a tendency to increase the consumption. Besides, his bills 
have been gradually increasing for several years. 

25. H. Hughes.—The increase in this case is accounted for by the con- 
sumer using larger burners than formerly—an alteration to the fittings 
which he did not acknowledge in his letter to the Corporation. 

26. W. Haslam.—The consumption appears to be ead in this case; 
and the Company understand it was caused by the substitution of a large 
batswing burner for a small-sized ordinary burner in the kitchen. With 
reference to the remarks as to the scullery pipe being cut off, the saving 
would not be of much consequence, for in such small houses scullery lights 
are very seldom used. 

27. P. Jarvis.—The Company cannot account for this slight increase. 

28. Kirkham and Mawdsley.—This comparison is nota fair one. During 
the March, 1883, quarter one of the meters supplying the shop was not 
registering, and the amount was not computed. Consequently the Com- 
pany were not paid for the whole of the gas consumed in that quarter. 

29. H. Lyon.—House and shop, described as house. There appears to 
have been a very extravagant use of gas in these premises. The consumer 
has had all the explanation the Company can give with reference to the 
same. No comparison can be made because the tenant only took possession 
on the 20th of March, 1883; and he has now left the premises. : 

30. T. E. Lilly —This tenant has put one quarter’s consumption in 1884 
against the first half year in 1883; and yet the quarter is greater than the 
half year. This can be accounted for to some extent, because, during the 
March quarter of 1883, the gas was turned off (and remained off for some 
time) for non-payment of an account. He charges the Company with not 
replying to his communication ; but this the Company emphatically deny, 
as a copy of the correspondence is recorded in their books, dated June 26, 
_ and which he doubtless received, because it was not returned through 
the post. 

3 Rev. R. J. Livingstone.—This gentleman’s gas bill for the March 
quarter of 1884 appears to be excessive; and he thinks that, in conse- 
quence of illness, it should have been less. This is quite the reverse of 
the experience of many gas consumers with regard to sickness ; several 
of whom have stated in their letters of complaint to the Corporation that 
they expected their bills to be heavier for this reason. 

32. W. M. Mitchell.—The consumption for the March, 1883, quarter was 
exceptionally small. It was only 15 cents against 21 cents in the corre- 
sponding quarter of 1882. The tenant himself gives a very good reason 
for the increased consumption—viz., a new burner in the kitchen, which 
consumes twice as much gas as the previous burner did. F 

83. H. F. Moore.—It is improper to compare the consumption of gas in 
one house with that in another; especially when (as in this case) the 
tenant has removed to a somewhat larger house. Besides, he admits that 
the March, 1884, quarter’s bill should be a little heavier, in consequence of 
sickness ; and states that there is an additional light in the pantry. 

34. S. M‘Kibbin.—In the March, 1883, quarter there was less gas con: 
sumed than usual, owing, it is presumed, to the decease of Mr. M‘Kibbin. 
In the stables and coach-house the fittings are in a bad condition, per- 
mitting gas to escape; and in the kitchen of the house there is a defective 
cooking range, from one of the burners of which there is a bad escape 
when in use, 

35. J. Martin.—This consumer has a large gas-fire, not a small one, a8 
he states. It is not only large, but defective in construction ; in conse- 
quence of which a quantity of gas is wasted. , : 

36. A. Mousir.—The Company cannot account for an increase 12 this 
case. The consumption of gas appears to be irregular. 


ows 6 wo ee 


ow & ot oe 


naa & 





any 


here 
ence 
lity, 
pon. 
uller 
The 
ides 
and 
why 
883, 
his 
ted. 
dry 
‘not 
; of 
rith 
was 


ote 
382, 


"he 
of 
on- 


tht 
3e3 


bly 
rm- 


re- 
an 


ree 
ree 


ile 


38, 
Is 


ero’ oOo §- jFOH SO 


s = 


a lll dl 


Nov. 4, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 817 





37, Rev. F. Millard.—Evidently this | mpeg has not paid the Com- 

any for the whole of the gas consumed in the March, 1883, quarter. The 
meter was found to be defective (not registering the consumption) during 
the entire quarter, and the amount was computed; the Company dealing 
liberally with the tenant. : 3 

38. M. M‘Adam.—The account in this case was checked, and the gas 
appears to have passed through the meter. The Company can give no 
reason for the increase. 

39. Maughan and Thompson.—The two dry meters belonging to the 
tenants, which registered the consumption of gas in the March, 1883, quarter 
for one shop were found to be defective (not registering the gas correctly) ; 
and had to be replaced by two of the Company’s meters. Consequently 
no fair comparison can be made. With reference to the other shop, if the 
outside bar lights were used during the Christmas of 1883, the gas con- 
sumed would be included in the March, 1884, quarter’s bill; and this 
would more than account for the slight increase. 

40. P. C. Roos.— This tenant only entered the house at the end of 
1882; and probably was not in full occupation during the whole of the 
March, 1883, quarter. The other quarters fairly agree in comparison with 

h other. 
“fl. C. Russell.—The consumption varies considerably both in the 
summer and winter quarters; but the annual consumption has been 
gradually increasing. The fittings pes to be very defective, and per- 
mit gas to escape. This would probably account for the increased charge 
for the March, 1884, quarter. 

42, A. E. Sachse.—This consumer gives all the explanation necessary to 
account for the increase in his bill, and acknowledges that he has now a 
better light; the old burners having been changed, in consequence of the 
poorness of the light. 

43, Rev. E. Smith.—There is considerable variation in the consumption 
of gas during the winter quarters at this house. About twelve months 
ago there was a renewal of burners in the back parlour—a room in general 
use; and this would account for the increase in the consumption during 
the last two winter quarters and the June quarter of this year. 

44, H. Shipton.—This tenant has been increasing his consumption 
during the last 18 months ; and such gradual increase could not have been 
accidental, but must have been caused by his additional requirements. 

45. R. Shaw.—The increased consumption has been caused by a very 
large burner which was fixed in the kitchen about Christmas last; and 
which passes gas at the rate of over 6 cubic feet per hour. The pendant, 
a sliding one, is defective, and allows gas to escape when not tied up, as it 
isat present. {Note-—The Company’s Superintendent found the pendant 
fastened up by tape. } 

46. F. A. Shand.—This tenant mentions that he has two burners less in 
1864 than in 1883. If so, it is very remarkable that his account for June, 
1884, shows exactly the same consumption as June, 1883, which was pre- 
cisely the same as June, 1882—viz., 45 cents each. With regard to the 
March quarter, it appears so little in excess of the average of his March 
quarters, that it does not call for any special explanation. 

47, A. Sparrow.—This gentleman has had every assistance and explana- 
tion that the Company could offer. .His consumption has been through 
his own dry meter, which has been tested by the Corporation, and found 
to register 7 per cent. against the Company. 

48, G. Twist.—The increased consumption in this case has been caused 
by the substitution of large-sized batswing burners for ordinary burners. 
Notwithstanding that the tenant says less gas has been burnt, the increased 
size of the burners (although they may have been in use a shorter time) 
might account for the extra consumption. 

49. S. J. Taylor.—The March quarter of 1884 does not appear to be very 
excessive when compared with other winter quarters. The Company 
cannot tell why the March quarter of 1883 was so much smaller than the 
March quarter of 1884. 

50. E. Thompson.—This tenant appears to have burnt less gas in the 
March quarter of 1883 than previously ; and the consumption in the March 
quarter of 1884 is very slightly in excess of that in 1882. 

51. A. Unsworth.—This consumer makes an unfair comparison between 
the March quarter of 1884 and the March quarter of 1883. During the 
March quarter of 1883 the gas was supplied through a defective meter, 
which did not register the whole of the gas consumed. 

52. H. Wilkinson.—This is a stable, coal-yard, and residence; all sup- 
plied through the same meter. The amounts representing the quarters’ 
accounts of this tenant have been improperly placed. Instead of being 
the March quarters, they are for June; and these have been transposed. 
The June quarter of 1884 represents nearly 300 per cent. over the June 
quarter of 1883, and the March quarter of 1884 represents the same per- 
centage over the March quarter of 1883. About 12 months ago a kitchen 
burner, which was defective, and giving a very poor light, was exchanged 
for a large batswing burner consuming between 6 and 7 cubic feet per hour. 
The Company cannot ascertain that any light has been discontinued, as 
mentioned by the tenant. 





MANSFIELD IMPROVEMENT COMMISSIONERS’ GAS SUPPLY. 
Locat GoveRNMENT Boarp Inequrry. 


Last Tuesday an inquiry by Mr. E. P. Brrp, one of the Inspectors of the 
Local Government Board, was held at Mansfield, in consequence of the 
Improvement Commissioners having applied for a Provisional Order to 
partially repeal, alter, or amend their Gas Act of 1878, as follows :—1l. To 
empower the Commissioners to provide for use as a reserve fund, and as 
working capital for the purposes of their gas undertaking, a sum not 
exceeding £3000, by accumulating the surplus or balance of revenue remain- 
ing after the sums required for the several purposes specified in section 35 
of the Act have been duly applied to such purposes. 2. To provide that any 
surplus or balance of revenue remaining after the sums required for the 
purposes so specified and for the purposes of the reserve fund and working 
capital in connection with the gas undertaking, have been duly applied to 
such purposes, shall be carried to the improvement rate account, or in the 
event of a general district rate being substituted for the improvement rate, 
to the district fund account. 3. To repeal or alter any of the sections of 
the Act, or any part of a section which may be deemed inconsistent with 
the general law, or unnecessary, having regard thereto, or which it may 
otherwise appear desirable to repeal or alter. 

There were only five persons present; and the proceedings were quite 
formal. Mr. R. J. Parsons, the Clerk to the Commissioners, having been 
examined as to the population and number of houses in the town, Mr. J. 
Heydon, the Manager of the gas-works, gave a detailed statement of the gas 
made and consumed, and the profit of the undertaking. No opposition was 
offered to the proposed alterations; and a vote of thanks to the Inspector 


closed the proceedings. 





AccomPANIED by the Manager of the works (Mr. R. M. Couper), a number 
of the employés of the Newbury Corporation Gas- Works accepted the invi- 
tation of the Mayor to a substantial supper last Tuesday evening ; a very 
pleasant gathering resulting. 





DROITWICH CORPORATION GAS SUPPLY. 

At the Meeting of the Droitwich Town Council last Thursday—the 
Mayor (Alderman Bradley) in the chair—the Lighting Committee pre- 
sented a report in which they stated that they were informed, in answer to 
an application, that the Local Government Board did not see their way to 
sanction the proposed purchase of certain lands for the purposes of the 
gas undertaking, and the payment therefor out of the reserve fund, under 
the powers given to the Corporation in their Provisional Order of April 17, 
1878. The Committee recommended the Corporation to memorialize the 
Local Government Board to amend the Order so as to enable them, 
with the consent of the Board, to acquire the lands in question, and to pay 
the cost, and also any extraordinary charges that might be incurred, out of 
the fund named. The Committee submitted a statement of the working of 
the gas undertaking since its acquisition by the Corporation, from which 
it appeared that, though a considerable reduction had been made in the 
price of gas each year, the consumption had steadily increased, and a large 
profit had been realized. The Committee recommended that the price of 
gas be reduced (as from the Ist of October) from 4s. 10d. to 4s. 4d. per 1000 
cubic feet, and that a discount be allowed on the latter price of 10d. per 
1000 cubic feet, to all consumers, for cash. 

Alderman Hotyoake inquired if there was any contract binding upon the 
Council to purchase the property referred to by the Committee. 

The Town CLERK said there was not, in writing. He added, in reply 
Po ae question, that he thought about £20 would cover the cost of the 

rder. 

e ne CLERK was then instructed to take the necessary steps to obtain the 
rder. 

Mr. Humpureys asked for information as to the amount of coal con- 
sumed, and the quantity of gas made, sold, and lost, and for a more explicit 
balance-sheet to be presented. 

Mr. Lanororp said the statement before them was not in the nature of 
a balance-sheet at all. The Committee were, however, guided by the 
figures in recommending the proposed reduction, and they were placed 
before the Council to show how the Committee arrived at their decision. 

After some further discussion, the report was adopted. 


THE SMOKE QUESTION AND THE GAS AGITATION AT 
HANLEY. 

The Monthly Meeting of the Hanley Town Council was held on Tues- 
day last, when (on the presentation of the Sanitary Committee’s minutes) 
a brief discussion on the smoke question took place, in the course of which 
it was stated that the price charged for gas at Hanley prevented its 
economical use for manufacturing purposes, and that unless they used gas 
more than they had been able to do hitherto, they could not expect to abate 
the smoke nuisance to any considerable extent. 

Mr. Braprorp said an immense quantity of gas was allowed to escape at 
Mr. Hardman’s chemical works at Milton ; and if this could be brought to 
Hanley and utilized for manufacturing purposes, a considerable reduction 
of the smoke nuisance would be effected. 

Mr. Hammers.tey asked how this gas was to be introduced into the 
borough without an Act of Parliament. 

Mr. Braproxp said if they could show that there was a prohibitive tariff 
on the gas supplied by the existing Company, and that the other gas 
(which now was wasted) might be made available for manufacturing pur- 
poses, they would, he thought, have no difficulty in obtaining the necessary 

owers. 

After some further remarks, the minutes were adopted. 


THE RATING OF WORKS IN THE CANTERBURY UNION. 

At the last Meeting of the Canterbury Board of Guardians, application 
was made by the Assessment Committee for permission to appoint a pro- 
fessional gentleman to value the local breweries, malt-houses, and gas and 
water works, and other special properties. 

The Cuarrman (Mr. T. Cross) stated that there were great inequalities 
at present existing; and the Committee were quite incompetent to value 
the machinery and plant at breweries and such like places. It transpired 
that the gas-works were valued some eight years ago ; and since then only 
£80 had been added to the rateable value, on account of new purifiers being 
provided. It, therefore, became a question whether it would be advisable 
to re-value the premises. 

Mr. Burren asked whether, considering the state of trade, they were 
not rated sufficiently high at present. He moved that no action be taken 
for twelve months. 

The adoption of the recommendation of the Committee with the excep- 
tion of that part relating to the gas-works, was moved by Mr. Drayson, and 
seconded by Mr. Cortis. 

On the motion being put to the vote, Mr. Burren’s proposition was 
carried by 5 votes to 4. 


MANCHESTER CORPORATION GAS AND WATER SUPPLY. 

At the Meeting of the Manchester City Council last Wednesday—the 
Mayor (Mr. P. Goldschmidt) in the chair—the presentation of the Gas Com- 
mittee’s minutes elicited some explanatory remarks in regard to certain 
statements made by Mr. J. W. Southern at one of the meetings recently 
held in view of the forthcoming municipal elections, on the subject of the 
Committee's purchases of cannel. 

Alderman K1rn¢ said his attention had been called to the report of a speech 
by Mr. Southern at one of his electioneering meetings, in which a most 
unwarrantable attack was made upon Alderman Lamb, the members of the 
Gas Committee, and a gentleman with whom they had done considerable 
business. They were charged with “ scandalous transactions,” with having 
purchased a large amount of cannel at the vendor’s own price, and at a 
price above that at which Leeds, Birmingham, and other towns bought 
similar material. The report did not say what the “ scandalous transac- 
tions” were; but anyone who knew Alderman Lamb knew that he was 
incapable of anything of the kind. Furthermore, it was absolutely untrue 
that the vendor obtained his own price for the cannel referred to; and it 
was also untrue that either Leeds or Birmingham were buying similar 
material at a lower price equivalent to £46,000, or even at a lower price 
at all, if the statement were meant to refer to either of the cannels in 
that contract, and he knew of no others of a similar character. There 
might have been a question worthy of consideration whether it was desirable 
to purchase a part of the required supply for so many years in advance, as 
they had done, although he believed it would prove to have been a most 
desirable purchase. If, however, it was undesirable to make a purchase 
over such an extent of time, and if it was a “ scandalous ” purchase, or the 
outcome of “scandalous transactions,” how came it that Mr. Southern, 
who was a member of the Council, and who was present when the purchase 
was confirmed, and who was also a member of the Gas Committee, and 
knew that the ratification of the contract would come on that day, never 
said a word at the time against the ratification of it? Mr. Southern had 
been asked for this explanation before, but had never given a satisfactory 
reply. Considering that Mr. Southern had i= been placed upon the 
Bench of the city, it was unsatisfactory to find him so soon attempting to 
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injure the character not only of a fellow-citizen and a fellow-magistrate 
whose character had always been unimpeachable, but also that of the 
members of the Gas Committee of that day, and of the gentleman from 
whom these purchases were made. He (Alderman King) felt satisfied that 
the more this matter was inquired into the more complete would be the 
disproof of the charges Mr. Southern had thus publicly made. 

Mr. Stewart said the purchase in question was the subject of a good 
deal of consideration at the time it was made; and he was sure Mr. Southern 
did not intend to bring any charge against Alderman Lamb personally. 

Mr. HowartH said his experience confirmed the remarks made by 
Alderman King concerning the respected Chairman of the Gas Committee ; 
and he could not for a moment suppose that Mr. Southern intended to cast 
any reflection on Alderman Lamb, whom to know was certainly to respect. 
Differences of opinion arose in the Committee; but he (Mr. Howarth) was 
ap to defend the contract. 

Alderman Lams said he thought the public ought to know if it was true 
that the Gas Committee lost £46,000 by the contract in question—this 
was what Mr. Southern had said—and that the vendor obtained his own 
price. The gentleman referred to came to the Committee to see if they 
would take 450,000 tons of cannel. They had a contract for 250,000 tons 
from the same quarter. The quantity they were receiving at the time was 
only one-quarter of what was needed ; so the Committee, after considerable 
discussion, asked the price. They were told 14s. per ton. One member 
said: ‘If he will cancel the contract for 250,000 tons we will consider it.” 
In the end the Committee were so satisfied that they left the matter in 
his (Alderman Lamb’s) hands; and some time after he reminded them of 
what they had done, and told them what steps he had taken. Eventually 
he got the contract for 11s. 11d. per ton, or 12s. 6d. for 2lcwt. It had been 
said that the Committee had made a strong contract for eight years, and 
therefore they could have no reduction. No; nor any advance. They 
were paying lds. a ton eight years ago, and this carried them over a part 
of the coal famine without any extra cost. But afterwards they called for 
90,000 tons, and had to pay 20s. a ton. The vendors would not take less. 
At the present time the Committee had contracts that would serve them 
for seven or eight years to come. It was only one-fourth of what they 
wanted; and it cost lls. 8d. per ton. He said he would not take £20,000 
for the contract when it was made; and Mr. Howarth said he would not 
take £50,000. When this contract was sanctioned Mr. Southern was in his 
place in the Council. He (Alderman Lamb) had been told that Mr. 
Southern was going to oppose it; but, for some reason or other, nothing 
was said against it. He had desired to be away; but hearing that opposi- 
tion was threatened he remained, prepared to defend the contract if it had 
been challenged, because he thought it was best for the Council. Not long 
ago a person met him in that hall, and hinted that he must have made some 
profit out of the transaction. He did nothing of the kind; and he defied 
anyone to say that he had defiled his hands by a single penny in this way. 
He had been a member of the Council 38 years, and had never received a 
penny from anybody. 

Mr. Bazutey: I wish to ask whether Alderman Lamb desires us to infer 
that Mr. Southern was bribed not to oppose the contract. 

Alderman Lams: It was stated—and the Town Clerk and I were shown 
letters—that if £500 was lent to a certain individual nothing would be 
said. The coal proprietor told the Gas Committee as well as the Deputy- 
Chairman. 

Mr. Bazutey: After making so grave a charge, I think Alderman Lamb 
should state whether he includes Mr. Southern in this charge or not. 

Alderman Lams: I do not mention names. The coal proprietor has the 
letters—and showed them to me and to the Town Clerk and the Deputy 
Chairman—that if certain money was lent to a certain person nothing 
would be said. 

Mr. Bazxey: I think I ought to call upon Alderman Lamb either to 
exonerate or blame Mr. Southern. We know to whom he refers in the 
matter of this £500, yet he will not say if he accuses Mr. Southern of any 
part init. Ithink, as a colleague of Mr. Southern, that his honour is at 
stake; and if such a grave charge is to be brought against him it should 
be done openly, and rot in a place where he cannot be heard. 

Alderman Lams: I do not | sone whether he had anything to do with it, 
whether he knew who was to have it, or what was the price or considera- 
tion he was to have in any shape or form. All I know is this, that I was 
prevented from going out of town because there was going to be opposition, 
and that the letters I have referred to—stating that if the money was lent 
nothing would be said—were shown. Nothing was said, and the money 
was not lent. 

The Mayor: This is a matter that was before the Committee; and, if I 
am not mistaken, Mr. Southern was fully exonerated. During the adjourn- 
ment I will have the minutes looked out. 

Alderman Patteson said the whole of the transaction was gone over 
some time ago, and he thought it a pity that Alderman King should have 
brought the thing again before the Council. 

Alderman Kine: I only said that Mr. Southern failed in bringing the 
charge against the Gas Committee. 

The Mayor: During the interval for refreshment the minutes shall be 
looked up. For the present I think we have had enough of this, 

On the Council resuming business after luncheon, 

The Mayor said he had seen the minutes, and nothing could be more 
positive than the disclaimer of any charge of dishonesty or impropriety 
against Mr. Southern. 

The Deputy Town CLERK having read portions of the minutes in sup- 
port of the Mayor's statement, the subject dropped. 

Alderman Lams then moved the adoption of a report by the Gas Com- 
mittee in favour of letting out gas cooking-stoves on hire. The report was 
given in the Journat for Sept. 30 (p. 592) ; and it may be remembered that 
it recommended that well-known makers of cooking and heating appliances 
should be invited to send samples of stoves suitable for letting out on hire, 
and that these should be placed in a room in the Town Hall. The annual 
charge for hire was to be fixed at 10 per cent. upon the net cost of the 
apparatus. 

r. Howortu seconded the resolution, which was agreed to. 

A recommendation of the Gas Committee that an advance should be 
made in the salaries of four officials in the Gas Department (to which 
reference has already been briefly made in our columns) was on the agenda; 
but, having in view the fact that the municipal elections were shortly to 
take place, the Committee decided on withdrawing it, in order to allow new 
members of the Council to express an opinion thereon. 

At the same meeting, on the presentation of the Water Committee’s 
minutes, a statement was made by the Chairman in regard to the present 
storeage of water in the reservoirs of the Corporation. 

Alderman Parreson said the stock of water on the previous Saturday, 
even if they had not had rain, was sufficient to last for 29 days. Since 
then, however, as the Council were aware, a considerable quantity of rain 
had fallen, increasing the supply to 41 days; and, taking into considera- 
tion the advanced state of the season. he thought the Council and citizens 
generally had no cause for alarm as to the water supply. Everything had 
been done that could be accomplished to prevent any waste or undue con- 





sumption of water; and bearing in mind the very long drought which hag 
revailed (being one month longer than that of 1868, with considerably 
ess rainfall), and the supply never having been interrupted, he thought 
the Council had to congratulate themselves on the result. The consump. 
tion of water during the past summer had been double that which it wag 
in 1868; and had it not been for the two additional reservoirs at Longden. 
dale, and the three lately constructed at Audenshaw, the circumstances 
would have been very different. It showed that the Committee were 
perfectly right in carrying out these works. Arrangements were being 
made which would during the next year materially improve the quality of 
the water and increase the efficiency of the works generally. With regard 
to Thirlmere, arrangements were being made for the purchase of way. 
leaves for the Thirlmere aqueduct, which the recent drought had shown 
the necessity of proceeding with. After these were acquired the Water 
Committee would report to the Council as to the commencement of the 
works. The rainfall this year at Longdendale had averaged 33°92 inches, 
and that of 1868 at Woodhead (up to October) was 3880 inches; making a 
difference of 4°88 inches. During the year the Committee had done a 
vast deal of work at Longdendale; one thing being to bring the water 
from the Derbyshire to the Cheshire side. 

Alderman Kine said he was pleased to find that the Committee would 
be able to fill the whole of the reservoirs. It would appear that at the 
early part of the year they were not able to fill themall. In that case they 
would start next year with 1500 million gallons more water in the reser. 
voirs than they started with this year; therefore at the close of another 
year, instead of there being 1000 millions in stock, there would be 2500 
millions. Consequently it was quite clear that if the works could stand 
such a drought as had recently been experienced, there was no immediate 
fear of any scarcity of water arising from drought in any one year. It 
should also be remembered that the Committee had power to make two 
other reservoirs, which would give 700 million gallons more storeage, 
With these two additional reservoirs they would have 2000 million gallons 
more water than they had at the beginning of the present year. This 
showed how independent the city now was of any drought. 

Mr. BoppineTon urged the Water Committee to remove the silt from 
the reservoirs by dredging. 

Alderman Boots said the Committee felt that it would be necessar 
before long to vigorously prosecute the work in connection with the Thirl- 
mere scheme. 

Mr. Rose said that Alderman King did not quite understand the water 
question. While the supply had been very much increased by the reser- 
voirs at Gorton, some of the old reservoirs at Longdendale were getting 
silted up. 

Alderman PatrTeson, in reply, said he hoped that in ten years Man- 
chester would be receiving water from Thirlmere. It was a question for 
consideration whether it would be desirable to remove the silt from some 
of the Longdendale reservoirs. 

The minutes were then confirmed. 





THE CHARGE FOR GAS AND WATER IN CARLISLE. 

At a Meeting of the Carlisle Ratepayers’ Association, under the presi- 
dency of Mr. H. Barzer, on Wednesday, the 22nd ult., the proceedings of 
the Gas and Water Committee of the Corporation in regard to the charge 
for gas and water, as recently reported in the JournaL, formed the subject 
of comment. 

The CuarrMan, in opening the proceedings, said the Gas and Water Com- 
mittee might reasonably be congratulated upon the reduction of 124 per 
cent. in the price of water; and as an answer to the memorial signed by 
2600 persons which was presented some time ago to the Town Council at 
the instance of the Ratepayers’ Association it was very satisfactory. So 
far as the Association were concerned they had the satisfaction and gratifica- 
tion of knowing that not only had they secured to the ratepayers generally 
most substantial benefit, but they had done something more. ‘They had 
opened the eyes of the ratepayers considerably wider than ever they had 
been opened before to the importance of having in their midst such asso- 
ciations as theirs. He was happy to say that the Association continued to 
receive support, and that its aims and objects were not only much better 
understood and appreciated by the people generally than formerly, but its 
work was being prosecuted with considerably more system, and in a decidedly 
more practical manner, than that which characterized it in some of its 
earlier days. He vindicated the rights of the Association to criticize the 
action of those returned as representatives of the people to such public 
bodies as the Town Council, there being no other means of organizing 
and concentrating public opinion except those afforded by such an Asso- 
ciation as that to which they belonged. In conclusion, he intimated that 
the credit of first suggesting a reduction in the price of gas and water was 
due to Mr. Phillips. 

Mr. Puiuirs acknowledged the compliment paid him by the Chairman, 
claiming no credit, however, for what had been done for carrying out the 
suggestion ; he having been zealously assisted by Mr. Irving and other 
members of the Committee of the Association. Attacks had been made 
upon the Association by Mr. Forster and Mr. Creighton. Mr. Forster 
mildly suggested that the Association had some design upon the Gas and 
Water Committee, and wished to wrench the management out of their 
hands. Mr. Creighton was more unscrupulous; and in his speeches and 
actions had given evidence of that old feudal principle upon which men of 
power in days gone by used to decapitate or tie to the stake those who 
differed from them—in religious opinion at least. Mr. Forster and Mr. 
Creighton combined rendered excellent service to the Gas and Water Com- 
mittee. They were apt to get the Committee into mischief, and were very 
ingenious in getting them out again. The resolution he was about to move 
was this:—‘ That this Association respectfully solicits the Council to 
publish monthly the state of the banking accounts of the Gas and Water 
and Baths Committee.” Mr. Cartmell published a statement of the Urban 
Sanitary accounts every month; and there was nothing unreasonable in 
asking that this resolution should be carried. He should advise them to 
give the baths question some consideration. He stated at the meeting at 
the Town Hall, when the Baths scheme was being promoted, that it would 
entail an annual loss of £600. He had seen the baths built and the scheme 
carried out satisfactorily; and his opinions were not changed. He was 
sure that it would not entail a less loss than £600, if they charged interest 
on the money expended. They were told that the baths were going to be 
a source of great profit to the people of Carlisle. There never was such 42 
erroneous idea propagated by any class of gentlemen professing to be 
intelligent, or fit to occupy the position of councillors. He would tell 
them how they intended getting these profits; they intended getting 
them at the expense of the water-works. If the Committee were 
supplying the baths with water at 13d. per cubic foot, it showed a 
profit of about 400 percent. If 14d. per cubic foot was below the cost, it was 
a deception ; if it was over the cost, the people were paying too much for 


their water. He stood there and accused, personally, on his own responsl- 

bility, the Gas and Water Committee of having, during the last seven a 

eight years, patched the accounts wilfully, perversely, and stupidly ; 20 
he would give his reasons for doing so. Eighteen months ago he saw® 
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letter in one of the local papers, ~ by a Latin phrase, and after that 
letter appeared some notion dawned upon him that there was something 
wrong in the accounts. Ever since then he had been hammering away 
with a view to finding out whether there was anything wrong in them; 
and he found out that the writer of the letter wished to draw the attention 
of the public to the very item that he was now able, after considerable 
trouble, to give the members some information about. At the time the 
Viaduct was built, town improvements were going on. The chimney at 
the gas-works was pulled down, and an expense of £740 was incurred ; and 
the item, wherever it came from, was put to what Mr. Forster would call 
the suspense account. It was therefore a bond fide claim against the Town 
Improvement Committee. How they were going to get the claim settled 
he did not know; and how they could possibly show it in the balance he 
did not know. The Gasand Water Committee had borrowing powers, and 
they could go to the bank without consulting the Council, and get the 
money handed over without consulting the City Treasurer; and they might 
possibly launch the citizens into a scheme which would be expensive and 
troublesome to the ratepayers. Previously there used to be 3 per cent. 
allowed for depreciation. Now only 1 per cent. was allowed ; and this 
amounted to £900, This was done with a view of showing a larger profit; 
put it was simply deception, and he did not think for a moment that 1 per 
cent. was a fair allowance for depreciation in any business whatever. He 
then moved the resolution which he had read, stating that there was more 
in it than the members were aware of. 

Mr. ARMSTRONG seconded the motion; and after some discussion it was 
carried unanimously. 

The proceedings terminated with a vote of thanks to the Chairman for 
residing. 





PROPOSED PURCHASE OF THE LOCAL GAS AND WATER 
WORKS BY THE PUDSEY, FARSLEY, AND CALVERLEY 
LOCAL BOARDS. 

A Meeting of the Farsley Local Board was held yesterday week to 
receive the report of the deputation appointed to confer with a deputation 
of the Pudsey Local Board with respect to the gas supply of the two 
districts, both of which are supplied by a private Gas Company. It had 
been resolved to recommend that a joint deputation of the two Boards 
should wait upon the Pudsey Coal Gas Company, and lay before them the 
numerous complaints that were continually being made with respect to 

the price of the gas, its quality, insufficient supply, and other matters. 

A deputation was then introduced from the Pudsey Board, and 
stated that their Board had come to the unanimous decision that it was 
desirable, in the interests of the ratepayers, that the supply of water 
should be in the hands of the Local Boards. They had, therefore, been 
sent to ascertain if the Farsley Local Board would be willing to co-operate 
in trying to bring this about. 

It was decided that the Calverley Local Board be communicated with ; 
and that a letter on behalf of the whole of the Boards should be 
addressed to the Calverley Water-Works Company, asking if they would 
be willing to sell their plant, &c. 

A Committee was appointed to deal with the question. 


A Special Meeting of the Pudsey Local Board was held the same evening, 
when it was unanimously resolved—“ That, in the opinion of this meeting, 
it is advisable that the supply of water to the district should be vested in 
the hands of the Board.” After a long discussion, it was also unanimously 
resolved that an amicable settlement with the Calverley and District 
Water-Works Company should if possible be arrived at; and that the 
Company should be approached, and some arrangement arrived at with 
regard to the transference of the plant necessary to supply the district 
with water. A deputation was afterwards appointed to wait upon the 
Farsley Local Board, and ascertain if they were willing to join with the 
Pudsey Board in such a project, with the result stated above. 





THE PROPOSAL TO ESTABLISH A COMPETING. GAS 
COMPANY IN BOSTON, U.S.A. 

In the Journat for the 14th ult. (p. 680) reference was made to a project 
which had been set on foot for establishing a Consumers’ Gas Company in 
Boston, U.S.A., in competition with the Boston Gaslight Company. The 
promoters of the new Company (which was to supply water gas) petitioned 
the Mayor and Aldermen of the city for permission to break up the streets 
for the purpose of laying their mains; and the matter was referred to a 
Committee, a majority of whom reported against the granting of the 
petitioners’ prayer. There was, however, a minority report, which recom- 
mended that the consent asked for should be granted. Both reports came 
before the Board of Aldermen on the 29th of September, when the subject 
was finally disposed of. It was introduced by Alderman M. S. Greenough 
(who is Engineer of the Boston Gaslight Company) moving for a show of 
hands on the two reports. As, owing to his connection with the established 
Company, his right to vote on the question had been challenged by the 
petitioners, Alderman Greenough addressed the Board at some length 
in support of his privilege ; and, in order to remove any doubt on the 
point, he produced the written opinion of the Corporation Counsel 
(Mr. E. P. Nettleton), whom he had consulted on the matter. Mr. 
Nettleton confirmed him in every way. In the course of his remarks 
Alderman Greenough severely criticized the proceedings of the peti- 
tioners in attempting to start a competing gas undertaking in Boston 
in the way they had done. He said he knew something of them already. 
They had constructed the new works at Chicago, where the existing Com- 
pany had a capital of something like 4,000,000 dols. The new Company 
went in and asked leave to break up the streets; and the permission was 
obtained. The new works were built by the present petitioners at an 
expense of 1,200,000 dols. ; and the works were paid for by 2,000,000 dols. 
of bonds. If the promoters had placed the bonds at even 75 cents per 
dollar they had made a handsome thing of it. With the bonds were issued 
shares; and the subscribers to the bonds had the right to take stock at 
par. So well was the thing managed by the gentlemen who then proposed 
to benefit the people of Boston by saddling them with another gas company, 
that they nominally spent 5,000,000 dols. in building the new Company’s 
plant in Chicago, which the people of that city had now to pay interest 
on, in addition to the interest they paid on the capital of the eld Company. 
Referring to certain statements made by the petitioners, he said that 
should the Legislature see fit to alter the statutes in relation to the manu- 
facture of water gas, and it could be shown that this gas could be pro- 
duced cheaper than coal gas, was better in quality, and was desired by the 
people, his Company were open to conviction; but they did not propose to 
take anything for granted until positive proof of all these things was fur- 
nished. Further than this, the Boston Company were perfectly willing to 
submit their accounts to a Commission appointed by the State, and were 
Satisfied that such a Commission should report whether or not the Com- 
Pany were selling good gas at a fair price. At the close of the discussion 
& motion to substitute the minority for the majority report was wd | 
8 votes to 4; and a motion to reconsider the determination was rejec 


by similar numbers. The American Gaslight Journal, referring to this 





matter, says: “ All praise is due to the Boston Gaslight Company, and 

the champion of its cause, Mr. M. S. Greenough, for the sturdy and suc- 

cessful manner in which the issue was prosecuted ; and the moral effect of 

the result must be of great benefit to every honestly conducted gas plant 

in the United States.” 

THE LAMBETH VESTRY AND THE ELECTRIC LIGHTING ACT. 
DEPUTATION TO THE BoarD or TRADE. 

On Monday last week a deputation from the Lambeth Vestry, accom- 
panied by Sir William M‘Arthur and Sir James Lawrence, waited upon 
Mr. Calcraft, one of the Assistant-Secretaries of the Board of Trade, and 
Mr. Meysey-Thompson, the Standing Counsel to the Board, with reference 
to the provisions of the Licence obtained by the Vestry for lighting the 
parish of Lambeth by electricity. 

Mr. Fow Ler, in stating the case of the Vestry, said the Board of Trade 
had given Lambeth a Licence similar to that granted to a private Com- 
pany for supplying the electric light to a provincial town, and this was not 
applicable to a case in which the Local Authority itself obtained the 
Licence, and had full control over the streets. The Licence also gave to 
the Metropolitan Board of Works the powers of a Local Authority, although 
the Vestry was altogether free from the Board in matters relating to the 
lighting of the streets. Then the Vestry had no power to enter into sub- 
contracts for providing electricity ; and this they wanted inserted in the 
Licence. They also objected to the clause which prohibited the Vest: 
placing any works in, over, about, or across any of the streets of the parish 
without the assent of both the Postmaster-General and the Metropolitan 
Board, neither of which bodies at present had any such control over the 
streets of the parish for any similar purpose ; while the Postmaster-General 
could not put any wires in the street without the assent of the Vestry. 
Then there was the provision for penalties for not supplying the light 
after a certain time, which the Vestry considered woul put an end to 
their carrying out the improvement. 

Mr. Catcrart, in reply, said there were apparently three points to be 
dealt with. The first was the power to sub-let or transfer. This, he might 
say, Was a new departure, so far as the Board of Trade was concerned. It 
was considered—he would not say rightly or wrongly—that it was essential, 
if a local authority undertook the responsibility of electric lighting, that 
they should not transfer it to a contractor, any more than a contractor 
or a company should be allowed to transfer their responsibility. Whether 
it was desirable to alter this was a matter for consideration. 

The Vestry CLERK (Mr. Smith): But the 11th section of the Act gives 
the Board of Trade power to do so. 

Mr. Catcrart said Mr. Chamberlain would no doubt be happy to con- 
sider the question. The second point was whether the clauses making the 
supply compulsory should be omitted. This was a much more important 
question, and he doubted the desirability of acceding to the suggestion. 
He, if a resident in the parish, should consider it hard that a number of 
— should have the light,and that he should go without because he 
ived half a mile away from them. 

Mr. Situ said it would be seen, from the Licence the Vestry had drawn 
up, that the penalty should only be incurred when they had commenced 
to supply the light. 

Mr. Catcrart said the question was larger than this—viz., whether one 
person should have the light and another not have it. The view taken by 
Parliament was that if they undertook to supply the light they should 
supply it just as gas was now supplied. 

Mr. Fower said the Vestry’s idea was to supply the light to a district 
only when a sufficient number of persons in that district required it. 
According to the Board’s Licence, however, a man in a district not sup- 
plied could demand the light, or place the Vestry under penalties. This 
would put an end to all chance of supplying the light. 

Mr. Catcrart said the view of the Board’s Counsel was that the Licence 
would subject the Vestry to penalties for not supplying only when they 
had laid down a main. There was consequently no difficulty on this 
point. It was merely a question of the wording of the Licence. With 
regard to the third point, it was a mistake to suppose that the Board of 
Trade had substituted the Metropolitan Board for the Vestry. What they 
had done was to say: “ Before you interfere with the sewers, an applica- 
tion must be made to the Metropolitan Board. 

Mr. THompson said the Metropolitan Board were put in simply as 
guardians of the main sewers. 

Mr. Catcrart: The Board of Trade have not the slightest objection to 
striking out the Metropolitan Board, if you will yourselves fight the 
question out with the Board. 

Mr. THompson said the Postmaster-General was put in because Mr. 
Fawcett had stated that it was necessary for him to have notice of what 
wires were likely to be interfered with. 

Mr. Caucrart: If you will fight it out with the Post Office we will, with 
the greatest pleasure, strike out that reference too. 

Sir W. M‘Arruur: There can be no objection to the Post Office having 
notice. 

Mr. SmirH: But notice is one thing, and approval another. 

Mr. CatcraFrt: But if you do not agree you can come to the Board of 
Trade. 

Mr. Fowxer: If it is limited to wires and sewers, we cannot object. 
But we are required to obtain the consent of the Metropolitan Board and 
of the Post Office. 

Mr, Caucrart said there could be no difficulty on tris point. The ques- 
tion of sub-letting he would lay before Mr. Chamberlain. 

The deputation then withdrew. 


Last week the Bexhill Gas Company was registered with a capital of 
£5000, in £10 shares ; and the Patent Argand Gas and Oil Burners Company 
with a capital of £25,000, in £2 10s. shares. 

Sates or SHares.—Last Tuesday Messrs. W. Bush and Son sold, at 
Sheffield, a number of stocks and shares in the Sheffield Gas and Water 
Companies. The first three lots consisted of stocks in the Gas Company, 
which were sold as follows :—£150 class “ A” stock realized £214 10s. per 
cent.; £175 16s. class “ B”’ stock sold for £214 10s. per cent., and £90 class 
“C” stock fetched £213 15s. per cent. The remaining lots consisted of 
shares in the Water Company. One whole share sold for £61. One half 
share realized £30 12s. 6d. Three £50 shares were knocked down for 
£30 15s. per share. Six £25 shares sold for £15 10s. each. Two £50 four 
per cent. preferential shares realized £53 7s. 6d. each. Eighteen £12 10s. 
“B” preference shares fetched £16 15s. pershare. Eighteen £8 “C” pre- 
ference shares sold for £10 12s, 6d. each. Eighteen £10 “D” preference 
shares were purchased for £12 15s. per share; as were also a similar num- 
ber of “ E ” preference shares of the same value. On Thursday, the 23rd 
ult., Mr. T. P. Maxey sold by auction, at Wisbech, 100 new preference 
shares (£10) in the Wisbech Water Company. The shares bore a dividend 
of 43 per cent., and were disposed of at the following prices:—1l0 at 
£10 7s. 6d.; 5at £10 10s. ; 22 at £10 12s. 6d.; and63 at £10 15s. The total 
amount realized by the sale was £1067 5s.; being an average of £110 8s. 11d. 
per share. 
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WEST MIDDLESEX WATER-WORKS COMPANY. 

The Half-yearly General Meeting of this Company is to be held to-day, 
at the Offices, Marylebone Road, when the report to be submitted by the 
Directors refers, in the first place, to the resignation by Major Boileau of 
the chairmanship of the Company—a position he has filled for 30 years. 
The Directors desire to place on Ad their deep sense of the constant 
and unremitting attention given by Major Boileau to the interests of the 
Company, at all times and under all circumstances, during the 41 years he 
has been a Director; and to his invariable kindness and courtesy. It will, 
they say, undoubtedly be a great satisfaction to the proprietors, as it is to 
the Directors, that although Major Boileau has relinquished the chairman- 
ship, he still continues a Director, and will thus be able to aid the Board 
with his valuable counsel and great experience. As successor to Major 
Boileau, the Directors have unanimously elected as Chairman of the Com- 
pany Sir William Henry Wyatt; and they trust the proprietors will 
_— of the choice they have made. Mr. Ware, who for many years 
filled the post of Deputy-Chairman, has also retired from that office; and 
the Directors appointed Mr. Meyer as his successor—a gentleman who has 
long rendered valuable service to the Company as one of the Board of 
Directors. 

Proceeding with their report, the Board say: ‘‘The constant system of 
supply has been further extended to the houses situate between Tottenham 
Court Road and Cleveland Street; making the total number of houses now 
under constant supply 18,180. The works of the Company are in excellent 
order; and the houses supplied have increased during the half year by 
1234, making a total of 65,195 supplies. It has been found necessary to lay 
a new main at Willesden, so greatly have the houses increased in that 
locality. A short length of main has also been laid in connection with the 
Avenue Road main and Barrow Hill reservoir, to assist the supply there- 
from. Further extensions and enlargements of mainage in various parts 
of the district are in contemplation, as well as the erection of an additional 
engine and house at Barrow Hill; all of which the Engineer reports have 
now become a necessity through the increased quantity of water required. 
He also considers it desirable that another 36-inch main should be laid 
from the ‘ Crown’ at Bayswater to Barrow Hill. As the capital in hand 
is practically exhausted, the Directors have had to consider the best means 
of making provision to meet the extra but inevitable demands for capital 
which so large an extension of new works will entail; and they recom- 
mend the proprietors, when the meeting is made special at the conclusion 
of the general business, to create as debenture stock, bearing interest at 44 
per cent. per annum, the £200,000 loan capital authorized by the Com- 
pany’s Act of 1869.” 

After referring to various changes in the office arrangements of the 
Company, the report continues: “‘ The several Bills referred to in the last 
report as then pending in Parliament, were not passed during the session ; 
and should any fresh measures be proposed during the next sessions they 
will receive the watchful attention of the Directors.” 

The accounts to Sept.30 showa very satisfactory state of the Company’s 
revenue; a net increase being shown, over the corresponding period of last 
year, of £6476 10s. 8d. The Directors recommend a dividend on the con- 
solidated stock of the Company of 6 per cent. for the half year to the 30th 
of September last; being ‘‘ the usual dividend of 5 per cent., and 1 per 
cent. extra on account of previous dividends which have fallen short of the 
statutory yearly rate of 10 per cent.” The dividend will be paid, less 
income-tax, on Jan. 5 next. 





SOUTH-WEST SUBURBAN WATER COMPANY. 

The Half-Yearly General Meeting of this Company was held last 
Thursday, at the City Terminus Hotel, Cannon Street, E.C.—Major 
E. F. K. Fortescue in the chair. 

The Secretary (Mr. G. P. Brotheridge) having read the notice con- 
vening the meeting, the accounts for the half year ending Sept. 30 were 
presented. 

The Cuarrman stated that after the last half-yearly meeting the Com- 
pany’s works at the Egham Causeway well were formally opened and the 
at started. He had os that from that day they might be said to 
lave emerged from their embryo state of construction into actual working 
existence; but he regretted that this hope had not yet been realized. 
When the well was originally planned, it was considered that if it was 
sunk to a depth of about 300 feet sufficient water would be procured for 
the purposes of the Company; but when they reached this depth it was 
found that, although they had cut the water supply in the sand, there was 
nothing like the quantity of water required. They therefore determined 
to sink the well through the London clay, in order to tap the water in the 
chalk. When the pumping first commenced the water came up from the dee 
chalk; but as it continued it began to draw the water, not from the chal 
only, but also from the upper strata of sand. In thecourse of a little time 
the supply from the sand increased enormously ; but the water came up in 
such a turbid condition that it was quite unfit for domestic purposes; and 
the more plentiful the supply, and the greater force with which the water 
came up, the more turbid it was. The Directors resolved, with the advice 
of their Engineer and Contractor, to perforate the bore-pipe on a level 
with the sand strata, and thus admit the water into the pipe, and thence 
into the well, without passing through the clay; and it was not until a few 
weeks ago that the experiment was completed. On the whole, it had 
proved successful and a large quantity of good, pure water had been raised 
and distributed. Blows of sand, however, occurred from time to time, 
and caused the water at intervals to become turbid. Sir Francis Bolton, 
the Official Water Examiner for the Metropolis, had, however, assured him 
that there was no reason to be anxious about the occurrence of these 
“blows.” With respect to their two wells, the President of the Institution 
of Civil Engineers had been requested to appoint an engineer to examine 
and report on both, The difficulty about the water had prevented the 
Directors from taking any further steps to extend the works into the 
a of Ascot and Wingfield, from which places a guarantee of £750 

ad been promised. As to the debentures, £9250 had been taken up, 
which left upwards of £10,000 to be subscribed. In reference to the amal- 
gamation of the Sunningdale and Norwood Companies, nothing had 
occurred to make him think that the future benefits fikely to accrue from 
the amalgamation would not more than compensate for the heavy liability 
which the Joint Company had inherited from the Norwood Company. 
He replied in detail to complaints which had been made as to the exces- 
sive cost of the works, as to the well not answering its purpose, and as to 
the machinery being insufficient for the district. He regarded the prospects 
of the Company as promising, and concluded by moving the adoption of 
the accounts. 

Dr. Torrens seconded the motion. 

Captain Revert (one of the Directors) complained of the meagre infor- 
mation given in the accounts as presented, and referred to a statement 
which he had drawn out. This statement was, however, objected to— 


really, he contended, because it gave the accounts in too clear a form. He 
expressed dissatisfaction with various items in the accounts, and stated 
that if the shareholders adopted them he would resign. 

, in the course of which certain items in the 


A long discussion follow 








accounts were criticized by various speakers; but the accuracy of the 
figures was vouched for by a gentleman on behalf of Mr. Pannell, the 
Accountant. Ultimately the motion was put and lost ; 25 voting against it 
and 21 for it. It was afterwards resolved to hold another meeting about 
the second Thursday in January, to receive the report of the Engineer 
who was to inspect the works. 

The proceedings then closed. 





ODESSA WATER-WORKS COMPANY, LIMITED. 

A General Meeting of this Company was held yesterday at the Cannon 
Street Hotel, when the Directors submitted the interim accounts for the 
half year ended June 30. Compared with the corresponding half of the 
previous year £15,558 was expended as against £18,246. The expenditure 
at Odessa fell from £18,928 to £14,161; while there was a slight increase 
(£79) in the London expenditure. The water-rents show £29,200 to haye 
been received for the half year ended June 30, 1884, against £26,573 for the 
corresponding period of 1883. The miscellaneous receipts for 1884 amount 
to £1840, against £1928 for 1883. There is thus a total revenue of £31,071 
for the first half of 1884, against £28,501 for the a of 1883. In 
other words, the receipts show an increase of £2574, and the expenditure g 
decrease of £2689. Against this, however, must be set loss on exchange 
of £3060—an item which does not ay ed in the accounts for June, 1883, 

The Directors congratulated the shareholders on the satisfactory result 
of the figures just quoted; and they did so the more readily as it is the 
natural outcome of the course of business which existed before the new 
Board entered upon its duties. The figures are stated in the same form as 
heretofore, and are based upon the same calculations, for more ready com. 
parison ; but the Directors inform the shareholders that they have under 
consideration the propriety of adopting a rate for the conversion of the 
rouble into the pound sterling, more in accordance with the present actual 
value of the rouble than that which prevailed when the Company was 
formed, and which has hitherto been the basis of the Company’s accounts, 
The Directors also contemplate, when making up the accounts to the end 
of the present year, the rendering of a statement for the whole twelve 
months; and to include in it, as an asset, the outstanding water-rents— 
debiting the other side of the account with the balance payable to tho 
Municipality on account of the guarantee. They also intend considering 
what provision should be made for possible bad debts. 

The Directors refer with pleasure to the Chairman’s (Sir Peter Spokes) 
recent visit to Odessa; and to the satisfactory results which they have 
good reason to believe will follow from this visit, as tending to promotes 
more cordial understanding with the Municipality of Odessa. In this 
connection they publish the following translation from the Municipality 
Record, of the 16th (28th) ult. :—“‘ Yesterday at 3 p.m., upon the invitation 
of the Mayor, there was a conference held on a matter of very great import- 
ance to the town—viz., respecting the water-works. At this conference 
the following persons took part :—The Town Uprava, the Commission 
chosen by the Uprava to consider water-works matters, the Chairman of 
the Water-Works Company (Sir Peter Spokes), the Manager of Agency (Mr. 
Quill), and the Water-Works Engineer. The conference lasted about two 
hours; and it may be hoped that its result will be the ground of the 
accurate fulfilment of the contract in spite of any difficulties, and the 
establishment of good relations, excluding all misunderstanding between 
the Company and the Municipality. Then our inhabitants would be fully 
satisfied both with the quantity and the quality of the water received by 
them from the works.” 

The Directors also refer with pleasure to the reception accorded to the 
financial scheme, which they put out in August last, for the unification of 
the whole of the obligations of the Company; and they report that the 
scheme has so far been successful. The result to date may be briefly stated 
as follows :—Of the new issue £39,750 in all has been allotted, against which 
£24,550 of Six per cent. Debentures, and £3075 of Five per cent. Deben- 
ture Stock, have been surrendered ; and the Directors have little doubt that 
from time to time, as other outstanding debentures mature, they will be 
either converted, or new capital will come in to replace them, as the new 
security is ample, and must therefore grow in favour. 

The Resident Engineer (Mr. J. J. Platts), in his report to Colonel Quill, 
says: ‘During the half year ending June 30, 1884, the quantity of water 
pumped to Odessa from the River Dniester was 784,522,320 gallons, against 
726,725,120 gallons during the same period last year; being an increase of 
57,797,200 gallons. Chumka Station has also pumped, during the same 
period, 30,392,400 gallons, against 14,349,000 gallons in 1883, being an 
increase of 16,043,400 gallons. New services connected during the half 
year were 98, and 138 new meters were fixed; making the total number of 
meters in use 4230. The filters, machinery, mains, &c., are all in good 
working order.” 

A report of the proceedings will appear next week. 





THE CHESTER WATER-WORKS. 

During the meeting last month of the Iron and Steel Institute, a number 
of the members paid a visit to these works, and evinced much interest 1 
what was shown them of the operations of the Company. 

The Chester Water-Works Company was formed in 1826, when the 
works were removed higher up the Dee (whence the supply of the city had 
been taken since the time of Elizabeth), and extended. Subsequently the 
intake was moved higher up the river, and the water conveyed to the 
pumping station on the river bank by means of a pipe, 2 feet in diameter, 
crossing the meadows and river in front of the existing works, and call 
the Lower Works. The water is thence forced to what is known as the 
Upper Works, 300 yards distant, where it is filtered and pumped into & 
high-level tank for distribution to the city by gravitation. This tank is 7 
feet above the level of the ground, and has a capacity of 268,800 gallons. 
The extent of mains in the streets is about 35 miles. The quantity of 
water supplied is about 13 million gallons per diem. The area of the filter 
beds is 5628 square yards. Duplicate pumping engines are kept at both 
works, Those at the lower works are of the horizontal compound cov 
densing type, and were made by the Hydraulic Engineering Company: 
They have cylinders 14 inches and 26 inches in diameter, and 36-inch 
stroke. There are two double-acting pumps, 163 inches in diameter. 
Steam at 120lbs. pressure is supplied by a Crossland boiler; a second one 
being kept in reserve. There is a variable expansion valve on the high- 
pressure cylinder. The old beam engine originally used for pumping 8 
also kept as a reserve. The pumping machinery in the Upper Works 
consists of a pair of Messrs. Hathorn, Davey and Co.’s differential pumpiag 
engines; the cylinders being horizontal, and placed in line. They are 1 
inches and 36 inches in diameter, and 5-feet stroke. The pumps are double- 
acting, 26 inches in diameter, and 5-feet stroke. The working of these 
engines affords an excellent comparison of the economy of fuel by using 
steam at high pressure. The engine at the Lower Works, with steam at & 
pressure of 120 lbs., consumed last year 968 tons 2cwt. 3qrs. of coals, 85 
—- 1261 tons 7 cwt. used at the Upper Works, with steam at a pressure 
of 60 lbs. The work done is identical in each place—both as to the volume 
of water, and the height to which it is pumped; and the engines au 
boilers, although of different types, are both of modern construction. 
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OSWESTRY WATER SUPPLY. 

As briefly announced in our issue last week, the Oswestry Town Council 
had the water supply question under consideration at their meeting on the 
920th ult.—the Mayor (Mr. T. Whitfield) inthechair, __ 

Alderman Joun Tuomas, referring to the financial position of the water- 
works, gave statistics with a view of showing that they were really a source 
of profit. He asked the Town Clerk to read the estimate given by Mr. E. 
Filliter, their Consulting Water Engineer. ve 

The Town CLERK read the following remarks of Mr. Filliter :—“ If, 
instead of constructing a new reservoir, the water wanted to supplement 
your present supply be purchased from the Liverpool Corporation at 6d. 
per 1000 gallons, the sum that would be required to make up the difference 

petween the minimum flow of the Penygwely Brook and the demand in 
the town during an assumed drought of 150 days would, when the con- 
sumption has been regulated to 180,000 gallons per day, be £600 for every 
year in which so longa drought happened. But if the consumption be 
allowed to continue without restriction at its present rate, the sum to be 
aid to Liverpool in every year of such great drought would be £1005.” 

e added, in answer to Alderman Thomas, that Mr. Filliter’s estimate for 
constructing a reservoir to hold 20 million gallons was £7200 exclusive of 
the land and the expenses of the Act of Parliament. 

Alderman Txomas said that, supposing they expended £8000, it would 
bring a charge of about £400 a year for 30 years; and, looking at the pro- 
gressive income of the water-works, there was certainly no doubt that 
they would pay as soon as they were erected. He proposed the following 
resolution :— That this Council, acting as the Urban Sanitary Authority 
for the district of the borough, do promote a Bill in the session of Par- 
liament for 1885 for the following purposes :—(1) The obtaining of an addi- 
tional water supply for the borough, and the construction of a storeage 
reservoir and other works in connection therewith ; and also for obtaining 
additional powers in reference to the management of the water-works. 
(2) The obtaining of additional powers with regard to the arrangement of 
tolls taken in the market-places of the borough, the levying of additional 
tolls, and the repeal or alteration of the Oswestry Market and Fairs Act 
with regard to tolls, and to include the Bailey Head within the market- 
places of the borough. (3) The acquirement of powers for the improve- 
ment of the streets in the borough by compulsory purchase of property, 
and other matters connected therewith. (4) To ask that the costs and 
expenses in connection with such promotion be defrayed out of the general 
district rate and water-rents of the borough.” 

Alderman LoNGUEVILLE seconded the motion, which was carried. 

The Town CLERK having explained the steps to be taken, 

Mr. Lacon asked whether they should not state in the Act for what 

eriod they wished to borrow the money? Would it not be possible to 
rrow it for 50 or 60 years ? 

The Town CLERK said that at Chester they had borrowed for 60 years. 

Mr. Lacon proposed that the money should be borrowed for 50 years. 

Mr. E. B. Smrru seconded the proposition, and it was agreed to. 





DOMESTIC WATER SUPPLY FROM SHALLOW WELLS. 
This was the title of a paper read before the Eastern Counties Branch 
of the Association of Municipal and Sanitary Engineers and Surveyors, at 
their meeting last month at Colchester. The author (Mr. E. G. Mawby, 
the Borough Surveyor of King’s Lynn) quoted from the report of the 
Rivers Pollution Commissioners on the Domestic Water Sup * of Great 
Britain, to the effect that immense numbers of the people are daily 
exposed to the risk of infection from typhoidal discharges, and periodically 
to that from cholera dejections ; and that 12 millions of country popula- 
tion derive their water almost exclusively from shallow wells, which as far 
as their experience went were almost always horribly polluted by sewage, 
and by animal matter of the most disgusting origin. Proceeding with his 
paper, Mr. Mawby said that, although during the last few years many 
districts had been amply supplied with wholesome water, much remained 
tobe done; and so long as it was permissive instead of compulsory, as 
provided by section 51 of the Public Health Act, 1875, on the part of local 
authorities, to provide public supplies, the necessary progress would not 
bemade. The Public Health Water Act, 1878, for rural sanitary authori- 
ties, if observed, was certainly a step in the right direction ; but this was 
only permissive with regard to local neal districts. Summing up a long 
and interesting paper, Mr. Mawby said there need be no hesitation in 
stating that it is absolutely impossible to obtain a safe supply of suffi- 
ciently wholesome water from local shallow wells, in a thickly inhabited 
— ; and that such a supply is, in various ways, most dangerous to 
ealth, 


THE DRAINAGE OF BIRMINGHAM AND THE DISTRICT. 

On Wednesday, the 22nd ult., Mr. J. Toornuitt Harrison, C.E., one of 
the Local Government Board Inspectors, held an inquiry at the Council 

ouse, Birmingham, into an application made by the Birmingham Tame 
and Rea District Drainage Board for sanction to borrow £12,500 for works 
of sewage disposal, and to apply £7650 (being the unexpended balance of a 
loan the borrowing of which was sanctioned by the Local Government 
Board on Feb. 10, 1879) as well as £2000 realized from the sale of land, in 
the execution of works at their sewage farm and outfall. 

The Town CLeRk (Mr. E. O. Smith), in opening the proceedings, said 
that when the Drainage Board was first formed, the sum of £16,060 was 
sanctioned by the Local Government Board for the construction of per- 
manent engines and pumps on what were called the old works at Saltley. 
This, however, was not expended, and in April, 1881, the Local Govern- 
ment Board sanctioned the transfer of £8390 of this sum to the construc- 
tion of works on the new farm. It was now proposed to ask the Local 
Government Board to allow the Board to a the balance of £7650 in 
Various improvements at Saltley. He might as well, however, confess that 
the greater part of the money had been expended, not precisely for the 
Same works as those for which the sanction was obtained, but in carrying 
out works on the old land at Saltley. With regard to the unexpended 
balance of £7650, together with £2000 derived from a sale of land to the 

idland Railway Company, it was proposed to apply it to meeting 
the deficiency of the expenditure on the new farm. At the time the 
loan was sanctioned for increasing the tanks and works at Saltley 
the Board had not acquired the large area of land which they had 
since obtained. The Board had secured about 100 acres more ground, 
Which would be used for the reception and utilization of the sewage, 
and the additional tanks and erections for working the same, it was 
Snticipated, would be no longer required. The £2000 was obtained by 
ering & fringe of 11 yards wide, oak about 2 miles in length, to the Mid- 
land ilway Company, being at the rate of £400 per acre, whereas it 
only cost the Beaol £135 per acre, and was consequently a very profitable 
transaction. With respect to the £12,500, there was a liability outstanding 
of £7000 in retention money on existing contracts; and, in addition, 
certain extra works had been rendered necessary, to execute which would 
Recessitate an outlay of £10,085, making a total of £17,085. 

The INSPECTOR remarked that he had not seen a sewage farm worked 
0 sounder principles, or showing more satisfactory results, than the 
Sewage farm at Saltley. 








The Town CLERK (continuing) said that, to meet the expenditure, the 
Board had in hand, on loans already sanctioned, £2604; and supposin, 
sanction were given to the application of the purchase-money of the lan 
sold to the Railway Company, another £2000 would be available; making 
a total of £4604, and leaving £12,481 to be provided for. 

Alderman Avery (Chairman of the Board), in reply to the Town Clerk, 
gave evidence bearing out this statement, and expressed the belief that 
before long the farm would pay its own liabilities. 

The Inspector said there was a probability of the farm not only paying 
its expenses, but having a very useful balance in diminution of the rates. 
He thought there was every prospect of it, and should be very much 
disappointed if this were not the case. 

Alderman Avery said it would also be very disappointing to the Board 
if the anticipation alluded to by the Inspector were not realized. 

The inquiry then (omninated. 





SEWAGE DISPOSAL SCHEMES FOR LONDON. 

At last Friday’s Meeting of the Metropolitan Board of Works, the 
General Purposes Committee recommended : (1) That Mr. H. Wollheim be 
informed, in reply to his letters on the subject of his process for purifying 
sewage, that the Ronsll. after a careful consideration of the scheme, are not 
prepared to avail themselves of his offer. (2) That a similar communica- 
tion be addressed to Mr. C. S. Cross, F.C.S., in reply to his letter with 
reference to his plan for deodorizing and disinfecting the sewage of the 
Metropolis. (3) That a similar communication be addressed to Mr. J. 
Flanedy, in reply to his letter relative to a patented material for purifying 
raw sewage. (4) That a similar communication be addressed to Mr. J. H. 
Kidd, in reply to his letter with a statement of his process for the treat- 
ment of sewage. 

Mr. Fow.eR moved the adoption of the various recommendations, which, 
he said, had reference to several systems that had been suggested to the 
Board for dealing with the sewage of London. This was a question that 
had engaged the serious attention of the Committee; and if they saw any 
real good plan that they could take advantage of, they would most gladly 
and willinglydo so. But when these schemes came to be examined by the 
Committee, and by the Engineer and the Chemist to the Board (looking to 
the vast volume of sewage that had to be dealt with, and to the peculiar 
conditions under which any system of the kind would have to be applied), 
they found that the several plans referred to would prove enormously 
expensive, and would not bring about the results desired. 

Mr. Jouy said the Board would be only too glad if a scheme was brought 
forward that they could accept. 

Mr. RicHaRpson said it must not be understood that this question was 
disposed of by the present recommendations. The subject was still before 
the Committee and the officers of the Board; and he hoped that before 
long something practical would be recommended. 

The motion was carried. 








NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsureu, Saturday. 

“ Proposed lighting of Orkney and Shetland” was a public announce- 
ment made this week well calculated to put gas engineers on the qui vive, 
and send a thrill of competitive excitement through the “coal rings” of 
the South in these dull times. Orcadia is deficient in mineral wealth, 
although those who can find “ sermons in stones’’ will discover there ever- 
lasting homilies in abundance. These ancient Scandinavian strongholds 
form now one of the most important of the 25 fishery districts of Scotland ; 
and surely it had come to pass that the recent grant of a few thousand 
pounds from the Treasury to the Fishery Board was about to be spent on 
artificial illumination, for is it not well known that the “ fruit of the sea” 
has been so abundant that night as well as day was required for the 
ingathering? The “ northern lights,” even in Orcadian latitudes, are fitful 
as an electric arc, and could not be depended upon. Surely, then, there 
was to be a new field for gas, where, if once established, its duration would 
be as remarkable as the longevity of the inhabitants. But the happy 
vision has been dispelled. Mr. Barclay, M.P. for Forfarshire, having ques- 
tioned the President of the Board of Trade on the subject, by asking 
whether, “in consequence of the great development of the fisheries the 
Board proposed to take any steps for improving the lighting of the Orkney 
and Shetland Islands,” the response was a negative, with the addition that 
the Fair Isle would be blessed with a rocket signal station! Our gas and 
coal friends have thus most unbecomingly been exercised like the rocket; 
but it is to be hoped that they will not come down like the stick. 

Such a fall, however, is likely to be the experience of the inhabitants of 
Linlithgow, in their attempt to make the Gas Company “eat the leek.” 
Since the new arrangement with the Company in regard to the lighting of 
the public lamps, whereby the cost has been considerably increased to the 
ratepayers, a few of the wiseacres have, in a “ pet,” gone over to the 
electric lighters. The junior partner of a Glasgow firm has, I understand, 
visited the town; pod after inspection, has, of course, given it as his 
opinion that the High Street of the burgh could be efficiently lighted by 
seven large arc lamps, and the back of the town by two arc and a few 
Swan incandescent loupe. He proposes to have a “ puffing Billy” with 
the dynamos placed near the Cross in the centre of the town, and is now 
engaged in the preparation of estimates of the probable cost of the intro- 
duction of the electric light and the annual outlay. Linlithgow, it may be 
mentioned, is a town with about 4000 inhabitants, and consists of the High 
Street about three-quarters of a mile long and some minor thoroughfares. 
Its interest is of the past, even in regard to its fountains, which brought 
out the rhyme—“ Glasgow for bells and Linlithgow for wells;” but one 
may premise that, after an experience with the new light, the rhyme will 
be altered to “ sells.” 

Educationalists are prating just now about “over-pressure”’ in schools, 
No such complaint will be —t » by gas consumers in Edinburgh, for there 
the gas has for some time been so much under proof, or the vagaries of the 
pressure have been so eccentric, that it would relieve the above-mentioned 
complainants’ feelings if they were confined in Edinburgh at night, and 
obliged to “ burn the midnight oil.” No doubt Edinburgh, with its heights 
and hollows, wide stretching boundaries, and gas-works situated in the 
old town, presents unusual difficulties. But these might be overcome b 
additional holders, and probably the general complaint be very muc 
minimized by a better regulation of those already in use, and by having 
some consideration for the wants of the various districts. The illumi- 
nating power is better maintained. The report presented last Tuesday by 
the City Analyst to the Town Council stated the Edinburgh’ gas at 27°70 
candles, and the Leith gas at 25°20 candles. : 

In the abstract of accounts of the city of Edinburgh for the year ending 
Sept. 15 issued this week, I observe that the revenue from the gas-meter 
inspection is in a flourishing condition. The income for the year amounts 
to £1341 6s. 5d., and the expenditure to £1035 17s. 8d. There is now an 
accumulated balance in favour of this account of £6455 14s. 9d. 

Corporations, as a rule, are considerate for their servants ; but the poor 





gas stokers in Aberdeen would seem to be an exception, for the plaint of a 
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‘“‘Ratepayer” to the local press on their behalf mentions the kindness 
being shown to other employés not made “old before their time” by their 
employment. The writer says: “ Lately the Town Council have raised 
the salaries of a number of their employés, but they have entirely forgotten 
this deserving body of men, who, I consider, are the hardest worked and 
worst paid of those in the employ of the Council. They work seven 
days a week, and are paid 25s.; which, considering the disagreeable and 
unhealthy nature of their work, is miserably small. Early this year they 
petitioned for a rise of 3s. per week, and this was refused them; yet since 
then the pay has been raised of those who, to say the least, are not more 
deserving of it than the gas stokers.” Unfortunately, the labour market is 
much too easy at present, and prices must be regulated by the law of 
supply and demand; but this is not likely to be too strictly interpreted by 
the Corporation of Aberdeen in connection with an undertaking realizing 
the best results to the community. 

The electric light, in its incandescent form, has just been introduced 
throughout the premises of Messrs. Andrew, Usher, and Co., distillers, 
Sciennes, Edinburgh. Of the various merits which are claimed for the 
electric illuminant, the writer of a paragraph in a local journal says most 
stress is laid in the present case upon its safety against the origination of 
fire, and proceeds :—‘‘ While hitherto, at one part of the works (at what 
is known as the spirit safe at the worm end) the greatest care had to be 
exercised in the use of gaslight, owing to the liability of the spirit fumes 
to ignite, the contingency of an outbreak of fire in that region is now 
considered to be of the remotest character, on account of the incandescent 
lamps being, as is known, hermetically sealed, and generating a minimum 
of heat. The installation has been carried out by the Anglo-American 
Brush Electric Light Corporation, Limited. The calculation has been 
made that the introduction of the new light will effect a saving of about 
33 per cent.” This puff paragraph (no doubt supplied by the vendors) is 
very ingenious. They were the electric lighters of the Forestry Exhibi- 
tion; and the installation was such that four times fire was generated, 
and required the services of the Fire Brigade. 

The gas exhibition at Galashiels has evidently excited the imaginations 
of the local magnates; and accordingly, at the last Council meeting we 
find the magistracy disputing with the common councillors as to the 
respective merits of gas-burners, and a champion for the duplex in certain 
public lamps groaning under the problem as to whether it passes 44 or 
7% cubic feet an hour, until his mind is relieved by the passing of a resolu- 
tion to test it by index. There are, it seems, upwards of 300 public lamps 
in Galashiels, but only 69 are kept lighted all night; and this number it 
4 thought right to increase, for the folks now know what is wanted in 

is way. 

The Fife coal trade report is to the effect that colliery stocks are 
increasing. Quotations are unchanged at from 6s. 6d. to 7s. 6d. f.0.b. at 
Burntisland. The different qualities of household coal are in fair request 
at firm rates; while gas coal moves off in satisfactory quantities. Manu- 
facturing fuel is still very dull. The Cowdenbeath Coal Company have 
just opened up new coal-fields on the estates of Foulford and Lumphinans 
in Fife, which will, it is evident, make the colliery the largest in Scotland. 
In sinking a shaft to a depth of 150 fathoms, eight workable seams were 

assed through, giving a total thickness of 50 feet. There is computed to 

an area of 1800 acres of coal which will yield 100 million tons; and it is 
calculated that with the output proposed (2500 tons daily) the colliery will 
be able to keep up the supply for 150 years. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guasaow, Saturday. 

The ward meetings held during the past week or two in connection with 
the municipal elections in Paisley have been the means of stirring up the 
gas question in that town in a manner hitherto quite unknown ; and much 
of the bad blood which has been shown by some of the members of the 
Town Council is doubtless traceable to the fact that they are scarcely able 
to comprehend the relation between the quality and the price of gas. There 
has been great talk about the price in Paisley being 3s. 9d. per 1000 cubic 
feet, while in Glasgow it is only 3s. 6d.; but it is well known that the 
illuminating power of the gas in the first-named town is (or rather has 
been) very decidedly higher than that of the Glasgow gas. It iseven said 
that it has been 3 candles higher; which, at 2d. per candle, is equal to a 
difference of 6d. per 1000 cubic feet. At least two of the members of the 
Council—I refer to ex-Bailie M‘Gee and Bailie M‘Gown, the late Convener of 
the Gas Committee—in addressing their constituents haveabundantly shown 
that in this matter they do not belong to the “ stupid party,” and that they 
have “ got hold of the right end of the stick.” The complaining members 
of the Committee during the past twelvemonth have been most vigorously 
taken to task by these two gentlemen in their ward speeches. Bailie 
M‘Gown gave utterance to the following remarks on the subject—one 
which he approached with some hesitation. It had been alleged, he said 
that the results of the working of the gas undertaking had not been satis- 
factory, and would not stand favourable comparison with that of other 
gas-works in the country. Were these allegations made by men who had 
a knowledge of what they were talking about, he would regard them as 
worthy of the gravest consideration; but when they were made by men 
who were not able to form an opinion except from the merest outside appear- 
ances, it was not of much consequence. They were told that Glasgow allowed 
at least 5 per cent. per annum for depreciation; whereas the fact was that 
Glasgow during the past five years had allowed an average of 2°68 per cent. 
for depreciation oa sinking fund; the larger reduction being recently 
taken off for a special reason. The Paisley Commissioners took off about 
2 per cent. by the £1500 which they laid aside for the sinking fund and 
contingent account. They were told, likewise, that Glasgow showed a 
— percentage of profit; but the Glasgow people had been contented 
with a poorer gas than that supplied in Paisley; and hence Glasgow had 
better pecuniary results. The Paisley people were for the future to get 
the same quality of gas as Glasgow; and the pecuniary results, so far as 
Paisley was concerned, might be better—he had no doubt that they 
would. As to the result of the general working of the Gas Trust, 
he wished to remark that during the last three years the Commissioners 
had supplied good gas at 3s. 9d. per 1000 cubic feet, and out of the 
profits had divided £10,731 7s. 11d. for public purposes; all the while 
maintaining the works in a good condition, and at the same time laying 
aside £4643 14s. for the sinking and contingent fund. Last year’s gas 
account had not given them a large surplus to divide. For this he might 
explain that the Gas Committee had reduced the price of gas to the Police 
Commissioners £574 5s. 10d., and had spent a much larger sum—at least 
£1400—on repairs and maintenance than in the immediately preceding 
year. It was, therefore, not fair to compare these two years without giving 
credit for the two sums last mentioned. Viewing the matter calmly, he 
submitted that Mr. Hislop’s work had been assailed much beyond the 
limits of fair criticism. His assailants loudly ——— the purity of 
their motives—a very suspicious proceeding; and they should not need to 
do so. It seemed to him (Bailie M‘Gown) that the right course would be 
to employ experts who should report to the Council the result of the Paisley 
Gas-Works for a few years, and then the Gas Commissioners would know 
what action to take. Without quoting the full and interesting remarks 





made by ex-Bailie M‘Gee on the same subject, I may just say that last year 
the Paisley Corporation Gas Committee spent on extensions and repairy 
upwards of 84 per cent. on their capital of £78,000—all out of revenue, At 
the same time I would venture to ae a doubt as to the probability of 
the alleged saving in the recent purchases of coal being an ultimate advan. 
tage; nay, rather, it may be that the alleged saving will prove to be a logg 
as there areso many important points that must be taken into consideration 
before a gain of £350 can be regarded as absolutely certain on a year’s cog] 
purchases—points with which new members of the Gas Committee can 
scarcely be said to be familiar. The fact that Mr. Hislop has made the 
chemistry of coal a special subject of study over a period of at least 99 
years ought to be regarded as giving a good claim to being able to advise 
his Gas Committee aright. 

Provost Crighton, the Chief Magistrate of Port-Glasgow, takes a great 
interest inthe management of the Corporation Gas Trust of that town, 
While giving an account of his stewardship to his constituents lately, he 
Met med to this matter; and in the course of his remarks said that the 
total amount drawn by the Gas Trust last year was £5341, while the 
expenditure was £4623, leaving a surplus balance of £718, which he thought 
(taking all things into consideration) was a very respectableamount. They 
would have had a little more surplus than this; but, unfortunately, the 
person who had contracted to take their secondary products failed during 
the course of the year, and they had to accept of a composition of ds, in 
the pound on their account, which reduced the income by £160. Last 
year the contract price per 100 gallons of liquor was 17s. 7d.; but this 
material had fallen so much that they could now only obtain 10s. 8d. per 
100 gallons. The income this year, however, taking it at that rate, would 
amount to something like the same sum as thatof last year after deducting 
that loss. He also stated that while they were making a profit (and 
handsome one, too) they were carrying out all necessary improvements, 
and were not starving the works for the sake of showing a good report at 
the end of the year. It is worthy of mention that the total make of gas 
last year was 23,292,680 cubic feet, being an increase for the year of 
1,775,570 cubic feet. 

At the last monthly meeting of the Millport Police Commissioners—the 
Earl of Glasgow presiding—a communication was read by the Clerk from 
the Gas Company, stating that, in consequence of the present high price 
of gas coal, they could not allow a larger discount than 5 per cent. on the 
price of the gas used for street lighting. 

One of the candidates for election to the Town Council of Glasgow is 
Mr. Charles T. Grant, formerly a gas coal merchant, and now the agent in 
Scotland for the Swan-Edison Electric Light Company; and his candi- 
dature has already given rise to quite a “scene” at one of his election 
meetings, and to a considerable amount of talk to-day amongst business 
people and newspaper readers generally. One of the “‘ points” in his 
published election address, and dwelt on at a meeting of the electors last 
night, is the propriety of devoting the gas profits to the purification of the 
Clyde. He says that sooner or later the purification of the Clyde must 
become the “ burning ” question of the day. He would not advocate any 
scheme being adopted at present ifit entailed an addition to taxation. But 
as there is a clear profit of more than £50,000 per annum made by the Glasgow 
Corporation Gas Trust, he thinks this sum might be appropriated for 
such a purpose ; and he goes on to say that if this were done, “ our splendid 
and valuable river would be purified in a few years without burdening the 
ratepayers with one single penny of taxation.” The “scene” that took 

lace at the election meeting was caused by questions put to Mr. Grant by 
Mtr. John Dickson, who is a brother coal trader. They referred to matters 
more of a business nature than of local politics; still they excited much 
interest and even applause, hisses, and general uproar. I may mention 
one fact brought out in the “heckling” to which the candidate was sub- 
jected, which is that he was the means of enabling the Corporation Gas 
Committee to dispose of their surplus coke for a period of three years. 
The sale of the coke had long been a difficulty ; whereas now there is never 
any talk of surplus coke at the Gas Trust meetings. For doing this stroke 
of business for the Trust Mr. Grant had been paid £150, which he thought 
was very handsome. : 

An enormous amount of business has been done this week in the 
Glasgow pig-iron warrant market, but much of it has been due to tle 
covering of oversold accounts; the advancing market bringing on oe 
“bear” after another to the close. This appears to be brought about 
chiefly by the belief that nearly all the available warrants have got into 
the hands of one firm, and that rapid market movements may conse- 
quently take place quite independent of the course of trade, the condition 
of which is still unchanged. Prices closed yesterday at 42s. 9d. cash and 
42s. 104d. one month, the advance over the week being 74d. per ton. 

Some collieries which produce well-known coal as regards excellence of 
quality, have been extra busy of late, while others have had but little more 
than half-work; and almost all of them have had stoppages for want of 
trucks. Very low prices are being accepted in some cases in order to keep 
the pits going. The better qualities of house coal are in good request, but 
furnace coal is very quiet. 

CURRENT SALES OF GAS PRODUCTS. 
Liverroot, Nov. 1. 

Sulphate of Ammonia.—There has been very little business passing 
during the week; buyers having completed their October requirements, 
and evidently intending to remain for a while passive respecting their 
future requirements, Several small second-hand parcels changed hands 
at £13 10s., and business is reported at similar price for November and 
December delivery combined. There is, however, remarkably little offer- 
ing at the close; and, as far as can be judged, lower prices are not likely 
to rule this month. Some forward business is reported at £14 f.o.b. Hull, 
and £13 18s. 9d. f.0.b. Leith (principally January to April); but there are 
now rather buyers than sellers at the prices. 
Mancuester, Nov. 1. 

Since the last report the position of prices for sulphate of ammoma 
have become, on the whole, still weaker; and £14 per ton f.0.b. Hull is 
the very outside figure. Sales down to £13 18s. and £13 17s. 6d. have been 
reported. The relative price of nitrate of soda continues unfavourable to 
sulphate makers. 





PETERSFIELD (Hants) Gas Suppty.—At the annual meeting of the 
Petersfield Gas Company the Directors reported that they had leased the 
works to Mr. J. H. Lyon, of Cosham, for a further term of three yet 
from January 1 next. The maximum price of gas is not to exceed 5s. 6 , 
per 1000 feet. The present maximum price is 6s.; and Mr. Lyon is giving 
a voluntary discount of 3d. per 1000 feet. 

Tue Liverroo, Corporation New Water-Worxs.—The usual quar 
terly return of the expenditure on the Liverpool Corporation (vyenn?, 
Water-Works has just been issued. It shows the cost of the works up ° 
the 30th of September. For the three months up to that date the Llan 
wyddyn embankment had cost £20,158, or a total of £246,855 ; the bart 
had cost £9281 in the same period, or a total of £84,327; the aquedu 
£32,178, or a total of £519,957 ; and the land and easements £554, or & to 
of £230,560. The sums making a grand total of £1,081,700 19s. 7d. 
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Orroman Gas Company.—An extraordinary general meeting of the share- 

Jders in this Company was held last Tuesday, at the offices, 53, Cannon 
ho et. On the motion of the Chairman, seconded by Mr. S. Clarke, the 

ejation passed at the extraordinary meeting on the 14th ult. was con- 
= ed, as follows:— That the Directors be authorized to issue 2000 
a eax? shares, part of the unissued capital of the Company, to be offered 
= he existing proprietors pro ratd at par; and the balance unallotted 
}~ the proprietors (if any) to be disposed of as the Directors may think fit, 
but not under par.” The proceedings were quite formal. ef ‘ 

Tue LOWER THAMES VaLLEY Main SEWERAGE Boarp.—The business 

aper of the House of Commons yesterday contained a notice by Mr. Giles 
(Southampton) to ask the President of the Local Government Board 
‘whether any inquiry as to the dissolution of the Lower Thames V alley 
Main Sewerage Board has yet been held; what constituent authorities 
have, in response to his inquiries, expressed themselves as desirous of 
being separated from the Joint Board ; and whether he will grant facilities 
for giving effect to the recommendations in the special report of the Com- 
mittee of last session, and for enabling the Local Authorities to carry out 
schemes for the disposal of their sewage in their own localities. 

SeRious FaILuRE OF THE Execrric Licut aT THE PROMENADE CONCERTS. 
—A correspondent, under date of the 25th ult., writes: “‘ As an illustration 
of the fallacy of the assertions frequently made by the press, as to the 

ractical permanence which has been secured by the improved systems of 
electric lighting, I may state my recent experience. On Wednesday even- 
ing last, 1 was present at the Covent Garden Popular Concert. At eleven 
o'clock, just as the orchestra were performing a grand selection, and at 
least 1500, perhaps 2000, persons were present, the whole of the electric 
lights went out; leaving the building in semi-darkness. In one or two 
minutes, the gas, which was alight as a reserve, was turned on; and 
additional burners were lit as speedily as possible. In, perhaps, ten 
minutes the incandescent lights were relit; and, after a time, the arc 
lights also. What would have been the consequences, had the gas not 
been ready lit for this emergency, it is hard to say; but the probability of 
their being serious every one will admit. This shows that the boasted 


perfection of electric lighting is not yet attained ; and that its use involves | 


double expense. ; 
Tae WaTeR SuppLy oF WAKEFIELD.—The first portion of the new works 
commenced three years ago for the supply of Wakefield with water has just 
been practically finished by the completion of the Ringstone reservoir, 
situated about 21 miles from the town. The reservoir is formed on two 
sides by a natural elevation ; and on the other two by artificial embank- 
ments. It has an area of 50 acres, and is capable of containing 250 million 
gallons of water. The water for the supply of the town will flow out at the 
rateof 4 million gallonsa day. There being no source of supply on the site 
of the reservoir, with the exception of one or two small springs, the water 
will have to be collected at a distance and brought toitfor storeage. From 
the Ringstone reservoir, a line of pipes has been laid to the Ardsley 
reservoir, and thence on to Wakefield. The latter reservoir is not yet 
completed ; and until this is done a “peerage supply from the new works 
cannot be afforded. It is expected, however, that a portion of it will be 
available by the winter of next year. The works are being carried out 
under the supervision of Mr. E. Filliter, C.E., of Leeds, from whose plans 
they are being constructed. 


Tue WaTeR Suppiy or Braprorp.—Encouraging reports continue to be 
received as to the storeage of water in the Bradford Corporation reservoirs, 
The steady rainfall which has prevailed in the district during the past few 
days has been fully utilized; and the low-level reservoirs at the close of 
last week showed an increase of water, as compared with the record of last 
Tuesday’s supply, amounting to 12,952,000 gallons, and a total gain since 
the previous Friday of 25,575,000 gallons. In the high-level reservoirs the 
storeage last Thursday exceeded that of Tuesday by 11,198,000 gallons; 
and the supply in this section has altogether increased by 26,641,000 
gallons. The total supply is now about equal to that of the 27th of August 
last; and it is confidently expected that, whatever may be the nature of 
the wexther, the supply of water will continue to increase for several days 
tocome. The rainfall on the different drainage areas has been consider- 
able. In the Upper Barden district there has been a total fall of 1°70 inches. 
The total for the Lower Barden district has slightly exceeded that of Upper 
Barden, having been 1°79 inches. The total rainfall registered at the Brad- 
ford Exchange from the 25th to the 30th ult. amounted to 0°997 inch. It 
is confidently hoped that all risk of a water famine is now at an end; and 
the additional rainfall of the past few days affords ground for believing 
that the hope will be fully realized. 

Sir J. N. DouGiass anD THE ImpRoveD Gas-BuRNERS Company.—Mr. E. 
D.Gray (Carlow County) has placed on the paper of the House of Commons 
a notice that he intends next Thursday to ask the President of the Board 
of Trade the following questions :—“* Whether his attention has been called 
to an article in the Financial News, of Oct. 17, to the effect that the 
Improved Gas and Oil Burners Company is about to be voluntarily wound 
up; that the capital of this Company consisted of £50,000, in 10,000 shares 
of £5 each, of which £30,000 (£25,000 in shares, and £50007in cash) was to 
have been paid to Sir James N. Douglass for certain patent rights for 
improved burners, &c.; that £17,500 in shares was to have been given to 
Messrs. Hopcroft and Co. for their services in constituting the Company, 
and procuring the subscription of the remaining 1500 shares; that if on 
these 1500 shares £1 10s. per share only has been paid up. Whether this 
is the same Sir James N. Douglass who is Engineer to the Trinity House. 
Whether Sir James N. Douglass has received any portion of the £5000 he 
was to have been paid in cash. Whether, at the time he was negotiating 
the sale of his patents, for a very large sum, to the Company above named, 
it was proposed to place him on the Illuminants Committee, which was to 
judge of the respective merits of his and rival patents for the improved 
illumination of lighthouses ; and whether this led to the resignation of 
Professor Tyndall. Whether the Board of Trade contemplate instituting 
any inquiries with regard to the transactions between the Engineer of the 


| Trinity House and the Improved Gas and Oil Burners Company.” 


Tue WaTer SuppLy or NEwcasTLE-on-Tyne.—The complaint of scarcity 
of water has not reached as far north as Newcastle; the Company having | 


now about 60 days’ supply in hand. The dry season, it is said, has cer- 


tainly resulted in the quantity in store being lessened considerably in the | 


past two months; and, but for the Company exercising their powers to 
pump water from the Tyne at Wylam (which is conveyed in a separate 
set of pipes to manufactories), there is no doubt the contents of the reser- 
voirs would have been much more diminished. Upwards of 500 million 
gallons of water are in store; being about 200 millions less than a month 
ago. But as there have been several falls of rain recently, and the wet 
season is about setting in, the Company’s reservoirs will soon be filled. 
The wisdom of the Company extending the area of their gathering ground, 
and adding to their storeage capacity, has been fully proved this year; 
and even with the large reservoirs in their present incomplete state, there 
has been no dearth of water. When the reservoirs are completed, their 
storeage capacity will be considerably increased; and the Company will 
then be enabled during the rainy season to gather a much larger quantity | 
of water than hitherto. 


Society or ENGINEERS.—Last night a meeting of this Society was held, 
at which Professor Wanklyn read a paper on ‘The Cooper Coal-Liming 
Process.” The following abstract of the paper has been sent to the Press : 
—The author commenced by citing a number of analyses of coal; and, 
after entering upon several details, he arrived at the conclusion that the 
coal used in gas-works contained about 1 per cent. of sulphur. He then 
went on to state that, when gas was made, part of this sulphur entered into 
the gas. To rid the gas of the sulphur cost 8d. or 10d. in labour and 
material, and 8d. or 10d. in interest on plant per ton of coal carbonized; 
and entailed upon the gas-works the creation of one of the worst nuisances 
in the whole range of manufacturing industry. Cooper's coal-liming pro- 
cess remedied this state of things, and enabledayas-works to produce pure gas 
without creating a nuisance, and with considerable advantage. The author 
then explained the Cooper process, which consists in the addition of about 
4 cwt. of quicklime to every ton of coal carbonized. The lime isslaked with 
its own weight of water, and is mixed with the coal when being charged into 
the retort. The exact modus operandi of the oxide purifier was described, 
and an indirect result of coal-liming mentioned. When the coal-liming 
process is in full operation, as at the Tunbridge Wells Gas-Works, the 
oxide purifier is transformed into a dry scrubber, the function of which is 
to bring about a combination between traces of oxygen and traces of 
sulphuretted hydrogen existing in the gas on its entrance into the oxide 
purifier. Coal-liming, Professor Wanklyn stated, was singularly free from 
drawbacks of any kind. The cost of the lime was more than repaid by the 
extra ammonia. The coke was increased and improved, and the furnace 
was not injured. The secretaryship of the Society having become 
vacant, the Council have appointed Mr. Charles Julian Light, C.E., to the 





| position. 














GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
«CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made erected Ex- 
hausters to pass more than 





and 








21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 























Work, and can be referred 
to, 








In use in all the 
Largest and most Modern 
Gas-Works in the World, 





ENGINE .AND EXHAUSTER COMBINED ON 


Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 








variation in pressure. 





No other Maker can do 
this. 


GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &e. 





ONE BED-PLATE. 


and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 


Performed, and economy of fuel. 


‘ Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
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OXIDE OF IRON. a 
HE Gas Purification and Chemical 
Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 
Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 
attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


ITUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 
LAYER. Understands Inspecting and Repairing 
Meters, and Lacquering. Excellent testimonials. 
— G. Everitt, 41, Cornwall Road, Brixton Rise, 
ONDON. 


HE Advertiser wishes to obtain—for a 

man he can thoroughly recommend—a situation 

as MANAGER of small, or ASSISTANT MANAGER of 

large Works; he is exceptionally experienced in every 

department of Gas-Works Management, Fittings, and 
Meters. 

Apply to W. H. Morean, Consulting Engineer, 
GLOUCESTER. 
TO GAS COMPANIES. 

HE Advertiser, having had over twelve 

years’ practical experience in the Manufacture 

of Sulphate of Ammonia and Distillation of Tar, is pre- 

pared to Erect Plant for the same, and afterwards to 
Superintend, and will guarantee the Manufacture. 

Address No. 1099, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 








OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 
(COMPANIES and Corporations who have 

been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: Crowruer Bros., Contractors, 13, Elphecke 
Street, Scott Street, Canning Town, Lonvon, E., and 
Mill Street, Sidmouth, Devon. 


WANTED, Engineer and Manager for a 
Brazilian GasCompany. Must be fully efficient 
in all branches of Gas Manufacture and Distribution, and 
of good address. Knowledge of Portuguese desirable, 
but not indispensable. 
Address, with references and salary expected, to 
W. E. 151, Messrs. Deacon’s, 154, LEADENHALL STREET. 
HEBDEN BRIDGE GAS COMPANY, 
WANTED, a steady Man as Main and 
SERVICE LAYER. One accustomed to Fixing 
and Watering Meters. 
Apply, by letter, stating wages required, with refer- 
ence to last employer, to 
Joun U. Biackeurn, Manager. 
Gas-Works, Hebden Bridge, Oct. 31, 1884. 





WVANten, at once, a competent Man as 
GASFITTER, MAIN and SERVICE LAYER, 
and must be able to Inspect Meters. Wages 30s. per 
week. 

Address, with copies of testimonials, the ManacEr, 
Gas-Works, WESTON-SUPER-MARE. 





WANTED, a Second-hand Gasholder, to 

contain from 4000 to 10,000 cubic feet, with or 
without a Tank. 

Address No. 1098, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 
AS- FITTING Business for Sale at 

Valuation, old established, in one of the most 
thriving and principal towns of Surrey; present pro- 
prietor not having time to devote to it; or a thorough 
practical and respectable man as Working Partner. 
Such an opportunity seldom to be met with. 

Address, with full particulars, to 8. Bark, Gas-Works, 
GoDALMING. 


TELESCOPIC GASHOLDER AND STATION 
OR SALE—a Second-hand Gasholder, 


70 ft. diameter by 86 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, 
8-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to GEorGE Bower, St. 
NEoTs. 








SURPLUS TAR. 
THE Gas Committee of the Borough of 
Doncaster invite TENDERS for the surplus TAR 
produced at their Works, in the Holmes, Doncaster, for 
a period of One, Two, or Three years, to commence 
Jan. 1, 1885. 

The Tar will be delivered into tank barges in the 
River Don, alongside the Gas-Works, and in no other 
form. 

Tender forms and any other information may be 
obtained on application to Robert Bridge, the Engineer. 

Tenders, endorsed, on Committee’s form, will be 
received on or before Wednesday, the 12th day of 
November next, by the undersigned. 

W. C. Criarx, Chairman. 

Gas-Works, Oct. 29, 1884, 








GREAT YARMOUTH GAS COMPANY, 
GAMUEL ALDRED is instructed by the 


Directors to offer for Sale by Auction, at the Star 
Hotel, Great Yarmouth, on Thursday, Nov. 20, 1884, at 
Six for Seven in the Evening, 300 NEW SHARES of 
£30 each in the above Company, on which interest 
under the Company’s Act, at 74 per cent. is authorized 
to be, and up to the present time has been regularly 

aid. 
. Particulars and Conditions of Sale may be had of 
Mr. Wits, the Secretary, at the Company’s Office, 
No. 42, King Street; of Messrs. WorRsHIP AND RISING, 
Solicitors ; or of the AUCTIONEER, GREAT YARMOUTH. 





SALE OF GAS SHARES. 
HE Hastings and St. Leonards Gas 


Company, pursuant to their Act of 1883, invite 
TENDERS for 375 SHARES of £20 each, in 75 Lots of 
5 Shares each, to be sent in to Mr. W. B. Young, Bank 
Buildings, Hastings, the Secretary of the Company, on 
or before Ten a.m., on the 4th of December next ; £5 per 
Share to be paid to the credit of the Company at the 
London and County Bank, Hastings Branch, by the 
18th of December next, and the balance of £15 per 
Share, together with the Premium on the Shares, on or 
before the 1st day of January, 1885. 

This New Issue will be entitled to its first Dividend 
in September, 1885, for the Half Year ending the 30th of 
June, 1885. 

Forms of tender and further particulars may be had 
of the Secretary, 

Wm. B. Youne, 
Secretary to the Hastings and St. Leonards 
Gas Company. 
Bank Buildings, Hastings. 





STATION METERS ON SALE. 
OQXE Round Case, 8000 feet per hour. 


One SQUARE CASE, 5 years old (Braddock’s 
make), 15,000 feet per hour, complete with Valves, Bye- 
pass, &c. 

Offers respectfully solicited. 
May be seen at the Gas-Works, GuILDFoRD. 


STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 


Fok SALE—60 Steel Retort Charging 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 

an” to 6, Little Bush Lane, Cannon Street, Lonpon, 








MARGATE GAS-WORKS. 


TO BUILDERS AND CONTRACTORS. 
HE Directors of the Isle of Thanet 
Gas Company are prepared to receive TENDERS 
for the erection of a RETORT-HOUSE with COAL 
STORES, 230 ft. by 96 ft., at their Works at Margate. 

Plans can be seen, and specifications obtained, on 
application to H. E. Jones, C.E., Gas-Works, Harford 
Street, Stepney, E. 

Tenders to be sent in, not later than the 13th of 
November, endorsed “ Tender for Retort-House,” and 
addressed to the Chairman, Gas-Works, Margate. 

The Directors will not bind themselves to accept the 
lowest or any tender. 


HUYTON AND ROBY GAS COMPANY. 
THE Directors of the Huyton and Roby 


Gas Company are prepared to receive TENDERS 
for the whole of the surplus TAR and AMMONIACAL 
LIQUOR produced at their Works at Huyton Quarry, 
near Liverpool, for a period of One or more years, from 
the 1st of December, 1884. 

The quantities will be, approximately: Tar, 100 tons ; 
Liquor, 200 tons ; and will be loaded into tanks on the 
Company’s Siding on the L. & N. W. R. 

Any further information may be obtained from the 
undersigned. 

Tenders to be sent in on or before the 7th of November 
next. 





FRED. PRITCHARD, 
Secretary and Manager. 
Gas Office, Huyton Quarry, 
Oct. 21, 1884. 





THE Directors of the Dover Gaslight 

Company invite TENDERS for the purchase of 
about 120 tons of SPENT OXIDE. 

Tenders to state price per ton at the Company’s 
Buckland Works, Dover; and to be delivered to the 
Chairman before Twelve o’clock (Noon) on Monday, 
the 10th of November next. 

The Directors do not bind themselves to accept any 
tender. 

G. Freipine, Secretary. 

Dover Gaslight Company. 








TO TAR DISTILLERS AND MANUFACTURING 
CHEMIST 


HE Gas Committee of the Corporation 
of Southport invite TENDERS for the surplus 
TAR produced at the Gas-Works during the Twelve 
months ending Nov 18, 1885. 

Specification and form of tender may be had on 
application to Mr. J. Booth, Gas Manager. 

Tenders, endorsed “ Tar,” to be in the hands of the 
undersigned not later than Thursday, Nov. 13, 1884. 

J. H. Exvxis, Town Clerk. 
Southport, Oct. 22, 1884. 


TO TAR DISTILLERS. , 
HE Gas Committee of the Hinckle 


Local Board invite TENDERS for the TAR pro- 
duced at their Gas-Works, Hinckley, for a period of 
Twelve months, ending Oct. 31, 1885. 

Probable quantity, 100 tons (more or less). 

Tenders, stating price per ton delivered into Con- 
tractor’s carts at the Gas-Works, Hinckley, to be de- 
livered to the undersigned not later than Saturday, 
Nov. 8, 1884. 

The Committee do not bind themselves to accept the 
highest or any tender. 





Wa. OLpFIELD, Manager. 


Hinckley, Oct. 30, 1884.7 





BAHIA GAS COMPANY, LIMITED, 


N OTICE is hereby given that the 
ORDINARY HALF - YEARLY GENERAL 

MEETING of this Company will be held at the Co 
pany’s Offices, Nos. 7 and 8, Idol Lane, London nd 
Thursday, the 13th day of November, 1884, to receive 
the Report of the Directors, the Balance-Sheet ning 
firmed by the Auditors, and for general purposes, if 

The Chair will be taken at Three o’clock precisely 

By yt of the Board, y 

LFRED J. Heap, Se 

Oct. 80, 1884. Mbt 
The Transfer Books will be closed until after the 
Meeting. 


PATENTS, DESIGNS, AND TRADE MARKS ACT, 
8 


IN THE MATTER OF an application for a Patent 
made by JoHN Epwarp WaALsH, of Waterhouse 
Chambers, Crossley Street, Halifax, in the County of 
York, Patent Agent and Consulting Engineer, for an 
invention of “An Improved Regenerative Furnace 
for the Manufacture of Gas.” Communicated to him 
from abroad by ALPHONSE RyeEx, of Ghent, Belgium 
Dated June 12, 1884. No. 8879. . 


NOTICE is hereby given that the said 
JouN Epwarp WatsH has applied, under Sections 
18 to 21 of the Patents, &c., Act, 1883, and Rules 48 to % 
of the Rules made thereunder, for leave to amend his 
Complete Specification by, on page 2, correcting the 
description of the said invention to make it correspond 
with the drawing filed with the said specification, 
Any persons intending to oppose such application 
must leave particulars in writing of their objections 
to the proposed Amendment, at the Patent Office 
25, Southampton Buildings, Chancery Lane, London’ 
W.C., within one calendar month from the date hereof’ 
Dated this 3lst day of October, 1884. 
H. Reaper Lack, 
Comptroller-General, 


Now READY, PRICE 7s, 6d, 
A TREATISE 


ON THE 
PURIFICATION OF GOAL CAS, 
AND THE 
ADVANTAGES 
COOPER'S COAL-LIMING PROCESS, 


R. P. SPICE, M.Inst.C.E. 
With Illustrations. 
DEDICATED TO THE Lonpon Gas REFEREES. 


ConTENnTs: Chapter I., Modern History. Chapter IL, 
Cooper’s Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter), 
Concluding Remarks. Appendices. 


Published by 
E, & F. N. SPON, Lonpon anp New York. 


Copies may be had of 
WALTER KING, 
At the Office of the Journat or Gas LiGuHrTina, it, 
11, Bott Court, Fieet Street, Lonpon, E.C. 





NEW ISSUE (1883—84), JUST READY, 


With a Map of the Companies’ Districts, and Verbatin 
Reports of the Three Judgments in the Dobbs Case. 


LASS’S 
ANALYSIS oF THe ACCOUNTS 


OF THE 


Metropolitan + Water + Companies 
FOR THE 
YEAR 1883-84: 
SHOWING THE 
CAPITAL, INCOME, EXPENDITURE, PROFITS, 
AND DIVIDENDS rer MILLION anpD PER 
THOUSAND GALLONS or WATER SUPPLIED, 
AND THE 
PROPORTION or EXPENDITURE anv PROFITS 
to GROSS INCOME, 
TOGETHER WITH 
THE QUANTITY OF WATER SUPPLIED, THE 
EstimmaTep Dairy Quantity SupPLieD FoR DoMESsT! 
AND OTHER PURPOSES, THE QUANTITY SUPPLIED 
PER Heap oF Porpvuation, &c., &., 


IN CONTINUATION OF THE THREE PREVIOUS ISSUES 
PRICE . . 15s.,in Limp Cloth. 


COMPILED AND ARRANGED BY 
ALFRED LASS. 


Fellow of the Institute of Chartered Accountants. 





SPECIAL NOTICE.—The Current Issue contains a7 
excellent Coloured Map of the Various Companies’ 
Districts; and Verbatim Reports of the Judgments 
in the Dobbs Case. 


Lonpon : 
WALTER KING, 11, Bott Court, FLezT STREET, E.C, 
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RESIDUALS. 


Ir would save many people some money, and a considerable 
amount of time wasted in fruitless thinking, if certain of the 
simple fundamental laws of trade were more generally under- 
stood and appreciated. Ignorance of these laws leads men to 
commit blunders as ridiculous as those of the enthusiasts who 
torture their brains in the attempt to circumvent the natural 
Principle of the conservation of energy, and so to obtain a 
Perpetual motion. Indeed, the two classes of mistaken ones 
ate very nearly related, although they frequently differ in the 
general plane of their intelligence. The perpetual-motion 
hunter i is, in the main, an ingenious man whose mechanical 
“twist ” was not properly directed during his youth, and who, 
in consequence, has gone more and more crooked, until 


at last the unfortunate being who possesses (or rather is 
possessed by) this particular craze, finds himself in the 
position of a monomaniac who thinks all the world mad but 
himself. No man with a fair amount of training in natural 
science can become a perpetual-motion enthusiast ; but there 
are many examples to show that a high degree of competence 
in, and even, in human parlance, mastery of natural science 
is compatible with faulty appreciation of commercial or 
industrial principles. The name of the late Sir W. Siemens 
will occur to many of our readers as that of one of the 
examples in point. Members of The Gas Institute will well 
remember how, on more than one occasion, the deceased 
master of many sciences talked to them concerning the eco- 
nomics of gas supply in a manner for which it required all 
the prestige of his name in order to secure serious atten- 
tion. It is a hard thing to say so of one who called gas 
‘“‘ the poor man’s friend,’’ and lived to see the phrase taken 
up as part of the stock phraseology of popular speakers in this 
connection ; yet it is certain that the whilom President of the 
British Association spread many heresies respecting dual sup- 
plies of heating and lighting gas, the location of gas-works at 
collieries, the development in value of bye-products of coal 
until gas itself became the residual, &c. It is this last point 
—the relation between a staple and its bye-products—that we 
wish to treat here, a propos of the fact that this is one of the 
commonplaces of manufacturing economics which is most 
persistently misunderstood by people who might be expected 
to know better. 

Very recently, statements have been going the “ round of 
“the papers ” concerning the introduction of a certain order 
of primary galvanic battery which is credited with having 
solved the problem of a cheap domestic method of electric 
lighting ; the key to the solution of the problem being the 
production of a residual sufficiently valuable to clear the 
whole cost of the electricity evolved by the working of 
the cells. The fallacy of this statement is precisely the 
same as that which underlies all remarks about the residual 
products of gas manufacture being so valuable that the gas 
itself might be given away ; and it consists in a mental in- 
version of the relative positions of staple and residual. It is 
altogether impossible for any such inversion to occur in fact ; 
because this would involve a reversal of the first laws of 
manufacture and trade. It is quite possible for a residual of 
one manufacturing process to be the staple of another manu- 
facturer ; but the two positions cannot be reversed in the same 
hands. The conditions which entail upon an article the order 
of a bye-product must always keep it so, even though its relative 
commercial value should exceed that of the principal product. 
Take the case of a galvanic battery which produces an article 
of commerce—say chloride of zinc—as a residual. Chloride 
of zinc is a principal product of some chemical works ; being 
made in large quantities for use in dyeing, and for other 
purposes. It must, however, always be a residual—i.e., of 
secondary importance—in connection with the production of 
electricity, because its formation must depend upon the para- 
mount necessities of electrical generation. Consequently, the 
electrician must follow the chemical manufacturer; and as 
the latter can make the material where and in such quantity 
as may be required by the state of the market, he has it in his 
power to render the commodity almost worthless in the hands 
of a mere hap-hazard producer. 

Fr6m considerations such as these it follows that the value 
of gas-works residuals, to which some persons look as a 
possible means of reducing the selling price of gas to the 
vanishing point, in fact carries an effectual check to any such 
hopes. So long as the worth of these commodities was small 
in comparison with gas, the manufacturers of gas were allowed 
to make as much by their sale or conversion as could be 
secured. The crude value of the things was both beyond 
and within the control of the producers; for although they 
could not help increasing or diminishing the output of 
residuals in proportion to the varying make of gas, yet the 
gas-works was the only place where the commodities could 
be obtained. As these products rose in value, however, 
it began to dawn upon other large consumers of coal that 
they too might participate in pickings such as those which 
were operating to reduce the cost of gas making. Tar and 
ammonia thus became residuals of iron and coke works; and 
the integrity of gas makers’ preserves was accordingly broken. 
Finally, we are threatened with the establishment of works 
specially for the conversion of coal into what have hitherto 
been regarded as the bye-products of gas making; and the 
effect of this will be to extinguish for ever all prospect of 
these commodities becoming of such importance in the 
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revenue of the gas manufacturer as to control instead of being 
edntrolled by the first duty of gas supply. 

Gas manufacturers will not be deprived of the subsidiary 
revenue which they have been accustomed to derive from 
their residuals ; but these will never rise beyond the price at 
which a reasonable profit will be realized upon the compara- 
tively cheap, rough plant required for procuring them from 
the cheapest and (to a gas maker) dirtiest class of coals. 
Chloride of zine will never pay the user of a primary galvanic 
battery for all the costly cells and connections required in an 
electrical installation ; because it can be made in a tub from 
@ much commoner class of raw material, and without any 
costly cells and fittings. Similarly, tar and ammonia will 
never be a principal dividend-earning product of the costly 
retorts and elaborate plant of a gas manufacturing station, 
because they can be made from refuse coal, and with plant 
entailing but trifling outlay. In both cases the lowest cost of 
production governs the value of the product. This considera- 
tion deals a death-blow to all dreams of a cheap supply of 
electricity by making every householder his own chemical 
manufacturer. It is not so disastrous for the companion 
case of the gas manufacturer; because it simply recalls the 
latter to the cardinal principle of his business, and prevents 
him from indulging in the vain hope that wastefulness in the 
retort-house will ever be made good from the tar-well. 


PROFESSOR WANKLYN’S LAST DECLARATION. 


As will be seen from the text of Professor Wanklyn’s paper 
given in another column, the limed-coal process has been 
recently brought before the Society of Engineers. We have 
published all Mr. Wanklyn’s lectures and papers on this 
subject ;-and if there is a lack of novelty in these repeated 
statements, the fault must be laid where it belongs. Every 
information has been placed before our readers, from Mr. G. 
Bower’s attack upon the originality of the idea, down to 
Mr. R. P. Spice’s most recently claimed triumphs at Tunbridge 
Wells. Consequently, if the process does not gain adherents, 
it is not from the lack of notoriety. It is open for anyone, 
after a perusal of Mr. Wanklyn’s latest utterances, to form an 
opinion as to whether this thoroughgoing advocate has satis- 
factorily quashed the objections of those practical engineers 
who have expressed themselves as dissatisfied with the results 
obtained from it in other places than Tunbridge Wells. It 
will be noticed that Mr. Wanklyn alludes, somewhat obscurely, 
to the further development of the process which is reported 
to have been pursued at these works—viz., the regular 
admission of atmospheric air for the purpose of maintaining 
the oxidizing process with oxide of iron in the purifier. It 
may, therefore, be assumed that the claim for the best 
results from working with limed coal are no longer referred 
to this process alone, but to the combination of coal- 
liming before carbonization with continuous oxidation by 
means of air admitted with the gas into an oxide purifier. 
Both parts of this combination have been shown to be old ; 
but it must be allowed that any peculiar benefits that can 
be proved to ensue from their combination are due to the 
Tunbridge Wells experimenters. There is a singular absence 
from Mr. Wanklyn’s paper of data whereby the existence of 
-any such benefits may be recognized as proved. He says 
that the percentage of sulphur impurity in the purified gas 
has been kept down to a mean of less than 13 grains per 100 
«cubic feet during a year’s working ; but this is the only figure 
‘stated. Not the slightest information is now vouchsafed as to 
the actual cost by which this result has been secured. It may 
possibly be said that this would not come within Mr. Wanklyn’s 
province as a chemist ; but he does not even tell us the real 
proportion of sulphur removed from the gas produced from 
what he designates, in decidedly uncomplimentary terms, as 
‘a very inferior variety of New Pelton, consisting for the 
‘‘most part of slack.” This may be a matter of opinion; at 
least it would have been a stronger way of stating the case 
if a reasonable number of analyses, both of the crude and 
purified gas, had been given on independent authority. The 
homely wisdom of our forefathers long ago observed that 
‘* nobody cries stinking fish;’’ and the repetition of Mr. 
Wanklyn’s own high opinion of a project with which he is so 
closely identified does not materially advance matters with 
people who would value the shortest disinterested testimonial 
far above all the eager advertisement by which this process 
has hitherto alone been supported. 


GAS-WORKS TRANSFERS. 


Avrer negotiations lasting over three years, the undertaking 
of the. Lincoln Gas Company is in a fair way for an amicable 





transfer to the Corporation. The Town Council made ay 
attempt in this direction in 1881; but it was quashed by an 
adverse poll of the ratepayers. Since then, however, the 
Company have found themselves compelled, if they are tg 
continue in existence and discharge their statutory obligations 
to appeal to Parliament for extended powers. This neceggary 
step again raised the question of transfer ; and the Corpora. 
tion made with the Company a provisional agreement which 
was recently submitted to a public meeting of owners and rate. 
payers, who approved of the step to be taken. A poll was, hoy. 
ever, demanded and taken (at a cost of nearly £400), with the 
result of confirming the action of the Council. The Corpora. 
tion will now promote a Bill in the ensuing session of 
Parliament for the purpose of sanctioning the transfer; oy 
the terms already published in the Journan. There cannot 
be the slightest doubt that the Corporation will thus acquire 
a most valuable and improving property, which we trust they 
will administer upon just principles. The acquisition of Gas 
Companies’ property is also agitating the Local Authorities 
of Wakefield, Gloucester, and Croydon. In the first-namej 
town the matter is warmly pressed by the Tradesmen’s Aggo. 
ciation, chiefly, as it appears, on the ground that if gas jg 
reduced to half its present price asa consequence of such an ope. 
ration, the townspeople would be materially assisted in bearing 
the great cost of their water-works. It is to be hoped that these 
sanguine anticipations may be realized, if the preliminary 

steps should in due course be taken. There was some talk of 

including a purchase clause in next year’s Corporation Bil, 

but there is not time. At Gloucester the matter has comet 

the front in consequence of a change in the constitution ¢ 

the City Council caused by the recent elections. At present 

the proposal is merely for the nomination of a Committee tp 

inquire into the desirability of purchasing the gas-works; 

but this means, according to local report, the discovery of the 

method of effecting what is already deemed desirable by a 

considerable section of the Council. At Croydon the adyis. 

ability of acquiring the gas-works has recommended itself 
to the young Corporation; and there is every probability 

that something will be done before long. We regard this 

last case with considerable mistrust on behalf of the cn- 

sumers ; for, of course, the Company will be well looked after. 

Croydon is surrounded by sliding-scale Companies who vill 

continually show the advantages of an increasing co- 

sumption by progressive reductions in price. So soon # 

the Croydon undertaking becomes the property of the rate. 

payers, however, very little consideration will be spared to 

the consumers, either as to price or quality, in the pressing 

need for keeping down the rates while the town is bei 

‘“‘ improved.” But it is difficult to see how this can be helpel, 

especially in so nondescript a district as that which will 

contributary to the newly-fledged Corporation of Croydon. 


THE COKE CONTRACTS OF THE WIGAN CORPORATION. 
A curious but not very edifying discussion has taken place 
in the Wigan Town Council, upon the business relations 
between the Corporation, as a trading body, and some of its 
members. A question was propounded as to whether a 
certain alderman should be disqualified because he was inte- 
rested in a contract for the purchase of coke from the Gas 
Committee. The matter was brought forward in a vely 
offensive manner, and really forms but an incident in, the 
desultory warfare between different sections of the Wigan 
Town Council. The point involved is, however, decidedly 
curious. The Wigan town councillors, of course, saW 
that if an alderman is to be disqualified from holding 
his office because he buys coke from the Corporation 
works, every member of the Corporation who consumes 
gas and water, or buys coke and tar, from the same public 
undertaking is liable to a similar penalty. This con 
clusion is absurd. We do not remember to have observed, 
in Corporation Gas or Water Acts, any general clause t 
the effect that aldermen and common councilmen are to be 
permitted to deal at the Corporation shop without thereby 
forfeiting their official positions. It is usual to protect judges 
in this way ; but with regard to elected representatives of the 
ratepayers the matter has been left open. In such matters, 
however, purists are quite at liberty to hold that the posiuon 
of an alderman who is numbered amongst the gas consumers 
of his borough, or who occasionally sends to the gas-worss 
for a bucket of tar, is essentially different from that of am 
alderman who buys large quantities of coke by contract. It 18 
but natural that a large manufacturer, whose custom for coke 
is much desired in the interest of the local gas undertaking, 
should be among the elect to whom the government of the 
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town is confided. Is the manufacturer to be debarred from 
contributing, in the ordinary way of business, to the prosperity 
of the ratepayers’ property, simply because he has been chosen 
to look after their interests in another way? Thus stated, 
the case appears hard; but, on the other hand, how can a 
man satisfactorily act as buyer and seller? A public-spirited 
man would feel himself to be in an anomalous position in 
settling, as trustee for the producers, the prices in a contract 
wherein he participates as purchaser. Such an incongruity 
is doubtless illegal also ; but in contemplating it we are con- 
grained to ask whether, as a general thing, it is worth while 
to strain the point. Surely there are few aldermen who 
would betray their trust for the sake of gaining 6d. per ton in 
a coke contract. In the case of exclusive contracts, the ille- 
gality would not admit of condonation; but it would be 
ridiculous to disqualify a popular representative because, with 
many others, he finds it convenient to purchase at wholesale 
rates a commodity made at a Corporation factory. 


CORPORATION GAS POLITICS. 


Ix several towns where the gas supply is in the control of the 
Corporation, various points of policy in connection with the 
management of this profitable class of public property have 
been warmly debated during the discussions preceding the 
recent municipal elections. This has been the case at Hud- 
dersfield and Bradford ; and in the latter place has been made 
ihe topic of some newspaper correspondence by which the 
advocates of dear gas probably imagine that the arguments 
of the other side have been torn to shreds. We always give 
particular attention to these discussions, in order to find 
whether lapse of time brings any fresh data in support of 
what we believe to be a mistaken, although it is confessedly a 
general practice. A correspondent of the Bradford Observer 
has recently set forth what he conceives to be the principal 
contentions of those who hold that Corporations should sell 
gas at cost price, and has met them in the old way ; adding 
thereto some peculiar comments. Thus, for instance, he 
mentions the example of Leeds, only to observe that there is 
no reason Why Bradford should ‘‘ imitate Leeds in improper 
“acts”—a judgment with a vengeance! Again, the writer 
advocates discounts to large consumers, not only on account of 
their heavy consumption, but also in consideration of the fact 
that they might otherwise supply themselves more cheaply 
than the Corporation could serve them. In other words, the 
profit which is to be made on behalf of the rates is to be 
drawn exclusively from the middle and poorer classes of the 
consumers, who cannot help themselves—a truly philan- 
thropic conception! These are only two examples out of 
many that might be cited to show how an essentially unjust 
practice develops striking injustices in various particulars. 
For the benefit of the friends and foes of gas at cost price we 
once more define the real principle involved, which has been 
ignored by the Bradford writer. It is simply that a rate- 
payer who happens to be also a gas consumer should not be 
required to pay more in order that his neighbour, who does 
not consume gas, should pay less than his share of the cost 
of local government. We have never seen a valid answer to 
this argument. Candidates for election to Town Councils 
do not state the case in this way; and consequently their 
opponents are enabled to becloud the issue. 


PRIVATE BILL BUSINESS. 


Ir is now the season when, in former busy times, engineers and 
lawyers were wont to work day and night in preparation for 
the last day of the month, by which date all the Private Bill 
notices for the coming session of Parliament must be given. 
In his recent address to the students of the Birkbeck Institu- 
tion, Professor Tyndall spoke of his own early experiences of 
this season, when, as he says, an overworked draughtsman 
has been fain to snatch a few minutes’ repose on the hard 
benches of the drawing office, with a book of logarithms for 
a pillow. In those days the condition of Great George 
Street, Westminster, was one of feverish excitement for a 
month or six weeks preceding the fatal day, for the 
future of many big schemes depended upon the successful 
cramming of a week’s work into the closing hours of 
November. All this is changed now; for if there is still a 
sufficiency of Private Bill business to keep up the institution, 
the pressure is nothing like it was in the days spoken of by 
Professor Tyndall. Next year will see the Manchester Ship 
Canal Bill again in Committee—this time with greater 
chances of success; but there will be few other noteworthy 
Projects brought before the unsatisfactory tribunals sitting 
in the stuffy rooms overlooking the Thames. Some Gas 





Bills there will be; but singularly few contests are promised 
for the benefit of the learned and skilful gentlemen who 
attend so assiduously to this class of business. We shall 
take an early opportunity of mentioning any particularly 
noteworthy projects that come under our notice ; but, so far, 
there is no promise of anything but a very dull session. 


Water and Sanitary Affairs. 


Mr. Lasoucuere has been asking a question in Parliament, 
as to whether the Local Government Board contemplate 
taking any steps to hinder the Metropolitan Water Com- 
panies from withdrawing any more water from the Thames 
than they do at present. The question was put in a form 
which signified that the Companies were exhausting the river, 
and causing serious inconvenience. Happily, in reference to 
this subject, wiser counsels prevail at the Local Government 
Board than those which emanate from Mr. Labouchere. The 
reply given admitted that the volume of the river had recently 
been abnormally low. But there was nothing to show that 
the Water Companies were doing any harm; and, as they 
were not exceeding their statutory powers, the Local Govern- 
ment Board could not interfere. It is perfectly certain that 
the past season has been one of extraordinary drought. A 
meteorologist has addressed a letter to a morning paper, - 
showing that at Cheltenham the rainfall during August, Sep- 
tember, and October, in the present year, was less than 4 inches; 
while the average of the previous six years, for the like 
period, was nearly 10 inches. It was stated, in the reply to 
Mr. Labouchere, that during the last six weeks the average 
daily volume flowing over Teddington Weir was about 300 
million gallons; whereas the average during the last 80 
years in the month of July had been about 500 million 
gallons. The late enormous deficiency shows the reality of 
the drought. The five Thames Companies may each draw 
20 million gallons of water daily; and the East London 
Company 10 million gallons. We have recently remarked 
that the Southwark and Vauxhall Company have been 
exceeding their limit. Thus, in the month of September 
they took as much as 24} million gallons daily. But so long 
as the Companies collectively do not take any more than the 
aggregate volume allowed by law, they are within their 
rights ; and no individual Company can be proceeded against 
for taking more than the proportionate quantity. In Sep- 
tember the five Thames Companies took altogether less than 
82 million gallons per day. Concerning the Southwark 
Company it is further to be observed that the sinking of 
their well at Streatham is now complete ; and as soon as the 
Local Government Board give the necessary authorization, 
the supply from this source (amounting to 3 million gallons 
a day) will at once become available. The circumstance that 
London is so far from having reached the limit of the Thames 
supply is satisfactory ; though the margin is not a very wide 
one, cousidering the growing population. The pressure arises 
from the fact that water is most scarce when most wanted. 
At the worst there is the river; and it is perfectly certain 
that London would sooner see a change in the law than a 
deficiency in the supply. He would be a bold Home Secre- 
tary who would attempt—as suggested by Mr. Labouchere— 
to “ hinder’’ the Water Companies from taking from the 
Thames, in a burning summer, just as much water as the 
people wanted, whether within the statutory limit of quantity 
or beyond it. London may be thankful that its supply is 
not immediately dependent on the rainfall. Rivers are 
aqueducts drawing on natural reservoirs; and the Thames 
is so well fed from beneath that surface pollution has little 
effect upon it. It is important to observe what happens else- 
where. Bradford has been lately brought to the verge of a 
water famine ; and the Corporation are about to seek further 
parliamentary authority in order to enlarge their works. 
Already they have power to construct additional reservoirs in 
some parts ; but the demand, present and prospective, renders 
extensive measures necessary. Gravitation schemes take 
time for their execution ; and should next summer prove like 
the past, it will be a very serious matter for some of the large 
manufacturing towns. 

Some matters of importance are transpiring with reference 
to the drainage of the Lower Thames Valley. In the House 
of Commons a few days ago, it was stated by Mr. G. Russell, 
on behalf of the Local Government Board, in answer to a 
question, that Sir Charles Dilke had directed an inquiry 
to be held on as early a day as practicable, for the purpose 
of ascertaining whether the Thames Valley Board should be 
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dissolved or otherwise dealt with. Since this reply was 
given, the Local Government Board have issued notice of 
their intention to hold the proposed inquiry at Kingston 
to-morrow week (the 19th inst.), when a hearing will 
be given to the applications of the Authorities seeking 
separation from the Joint Board. When giving his reply 
in the House last week, Mr. Russell stated that several 
of the constituent Authorities had expressed a desire to 
be separated from the Joint Board, including the Urban 
Sanitary Authorities of Kingston and Richmond, with 
sundry others, and the Rural Sanitary Authority of the 
Kingston Union. Since this statement was made in the 
House, a report has gained currency that some of the con- 
stituent Authorities are so much inclined to favour the 
scheme proposed by Sir J. Bazalgette, that they are likely to 
rescind their resolutions proposing a separate existence. It 
is even stated as a fact that the Rural Sanitary Authority of 
the Kingston Union (including the parishes of Hampton, 
Hoole, Esher, Long Ditton, Thames Ditton, and West 
Molesey) have already rescinded their resolution proposing 
separation from the Joint Board. It is singular that the 
report of the Select Committee on the Provisional Order 
which was to authorize the Mortlake scheme of the Board 
in the past session has only just been issued. The sub- 
stance of the report appeared some months ago; but 
we have now the precise text. The Committee decided 
not to confirm the Provisional Order; and pronounced 
strongly in favour of dividing the district. They also 
refused to grant any extension of the period for protection, 
against proceedings for penalties under the Thames Con- 
servancy Acts, ‘‘ believing that under this pressure the various 
‘‘ districts would the more readily find the means of carrying 
‘‘ out the necessary works for the disposal of their sewage.” 
The response to this now appears, in the announcement just 
made, that the Thames Conservators have given notice to the 
several Urban and Rural Sanitary Authorities of the district, 
requiring them to discontinue, within thirteen months from 
Nov. 3, the flow or passage of sewage into the Thames or its 
tributary streams. Asa further contribution to the subject, the 
report of Sir J. Bazalgette on his proposal for the sewerage of 
the Lower Thames Valley has made its appearance, bearing the 
date of Thursday last. By this plan the whole sewage of the 
district is to be conveyed to a piece of land at Crossness, imme- 
diately adjoining the Metropolitan sewage reservoir, but on 
the lower side. Temporary works of moderate cost would be 
erected for the purpose of purifying the sewage of the Thames 
Valley outfall, pending a decision, under the forthcoming 
report of the Royal Commission, as to the disposal of the 
London sewage. Ultimately both sewage systems would be 
dealt with in the same way ; one general scheme comprehend- 
ing the whole. The preliminary treatment of the Thames 
Valley sewage is reckoned to cost £2000 per annum. The 
entire cost of the works, including the whole length of the 
sewerage, is reckoned at £563,711. Payment of interest and 
redemption of capital, together with the cost of the sewage 
treatment at Crossness, will be met by a rate of 9d. in the 
pound; and the works can be executed in two years. If the 
Local Government Board give their sanction, the works can 
be immediately commenced. Supposing it were ultimately 
required for the whole of the London and the Thames Valley 
sewage to be carried down to the mouth of the river, the 
outlay for this purpose would be met by a uniform rate of 
13d. upon the Metropolis and all the districts served, and 
this amount is included in the foregoing estimate. In a pub- 
lished letter of some length, written on Friday last, Sir 
Thomas Nelson strongly recommends the plan of Sir J. 
Bazalgette to the favourable consideration of the district. 
Sir Thomas very truly says: “It is high time this matter was 
‘‘ended.”’ Twenty-one years have passed away since it was 
proposed to keep the local sewage out of the Thames; and it 
is to be hoped that at last we are on the verge of seeing 
something done. 








Gas-Works Ratine Case at ALTRINCHAM.—The Assessment Committee 
ofthe Altrincham Union lately increased the assessment of the Altrincham 
Gas Company from £2800 to £3185. The Directors of the Company, on 
the advice of Mr. Thomas Newbigging, C.E., thereupon gave notice of 
appeal against the increase, with the result that the Committee of the 

nion have reduced the assessment to the previous amount of £2800. 

Gas Exursition at Frome.—On Monday, last week, an exhibition of gas 
appliances for cooking and heating purposes was held at the George Hotel, 
under the auspices of the Frome GasCompany. The exhibition consisted 
mainly of gas stoves, grillers, &c., shown by Messrs. H. and C. Davis and 
Co. In the afternoon and evening Mrs. Berry, from the School of Cookery, 
South Kensington, gave lectures on cookery, in connection with the exhi- 
bition. Mr. H. Cockey was indefatigable in his endeavours to make the 
project a success; and he has to be congratulated on the satisfactory result 
which attended them. 











Essays, Commentaries, and Rebiels, 


GAS AND WATER COMPANIES IN THE MONEY MARKeErT 
Tue characteristic of the past week was the continued downward 
tendency of prices of gas stocks. With the one exception of the 
new issues of Continental Union, which gained 4, all changes are 
for lower figures; the Metropolitan Companies exhibiting g con. 
siderable decline. It is not difficult to assign reasons for this 
retrogression, which may be satisfactory to permanent investors jn 
these securities. The influences we have already adverted to 
accentuated by a further advance in the value of money, conspire 
to depress the market for awhile. But beyond these, it is probable 
that the supply of stock in the market is extremely limited; ang 
many of the Metropolitan issues being so firmly held as to render 
it dangerous to sell without a certainty of being able to delivery (as 
some have found to their cost), it follows that dealers must buy 
before they can sell, and in order to buy to advantage prices must 
be forced down. Paradoxical as it may seem, lower prices yij]] 
sometimes bring in sellers when higher have failed. If a stock 
has risen to (say) 150, an intending seller will frequently hold op 
hoping for a further rise, and counting upon anyhow getting out a 
this figure, even if it goes no higher. But let the price be put 
down to 147, or still better 145, and the chances are that he 
rushes to sell for fear it should go lower. And, a propos of this, be 
it noted that while Commercial old is set down 5 lower, no trans. 
action in the stock appears to be recorded. 

Water is weak ; and a further relapse in price is marked against 
several Companies. Kent is 5 lower—a movement perhaps in 
some degree attributable to disappointed hope that the Company 
(whose meeting is being held as we go to press) would pay some. 
thing on account of back dividends ; as they did this time last year, 
West Middlesex, for the opposite reason, was firm, having even 
surpassed its appropriation of £5 15s. percent. for the corresponding 
half of 1883, by a present division of £6 per cent. There was 
nothing done in New River in the market ; but at the Auction Mart 
on Wednesday some shares were sold at £320. 

The markets closed at the end of the week as follows :— 
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THE MANCHESTER CORPORATION NEW GAS-WORKS. 
THE new station of the Manchester Corporation Gas-Works at 
Bradford Road, which has been for nearly fifteen years in process 
of conception and development, is at last taking positive and prac- 
tical shape. A number of holders were erected and brought into 
use some few years ago, but hitherto no manufacturing operations 
have been carried on; nor, indeed, until lately, have there been 
the requisite facilities. A section (complete in itself) of the works 
is now, however, virtually finished, and will speedily be brought 
into use. Perhaps even before these words see the light, the manu- 
facture of gas will have commenced. Under the circumstances, 


and considering the size and importance of the works, a description 
of them, from notes made during a recent visit, may perhaps prove 
acceptable to our readers. Although only just emerging from what 
may be called the embryo stage of their development, these works 
have a history, not altogether uninteresting, and certainly instructive. 
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Without wearying the reader with all the particulars embraced 
in the record, the principal features of the story may be briefly 
told as follows. : 

The year 1869 found the Gas Committee of the Manchester Cor- 

ration making considerable extensions at their two principal 
manufacturing stations—Gaythorn and Rochdale Road. For a 
number of years past the consumption of gas had been steadily 
increasing; and there was every prospect of its continuing to do so. 
The extensions then in progress at the stations named would, it 
was thought, make these works complete and symmetrical, as 
regards the arrangement and proper proportioning of the various 

3 of the apparatus ; while their location—situated, as they are, 
in the very heart of the city, in the midst of valuable commercial 

roperties, and surrounded by densely inhabited neighbourhoods 
—precluded the idea of making any further extensions at these 
stations. As prudent business men, careful for the interests of 
the vast concern under their charge, it was quite natural that the 
members of the Committee should look forward, with what strength 
and clearness of mental vision was in them, into the future, and 
endeavour to make such provision for it as seemed requisite. 
How urgent was, or rather appeared, the necessity for making 
further provision for the manufacture and storeage of gas, was 
set forth in a report presented by the Gas Committee to the City 
Council, under date Sept. 24, 1869, in which also the proposals of 
the Committee with regard thereto were submitted for the appro- 
bation of the Council. Judging from the following extracts from 
that report, it would seem that the extensions then in progress 
had not been undertaken before they were required ; but, in fact, 
had been long demanded by the heavy and constantly increasing 
consumption of gas. The Committee reported that, taking a period 
of years, the average increase in the consumption of gas had been 
after the rate of 7 per cent., and continued: 

For many years past the works have been scarcely equal to the growing 
consumption ; in fact, in every winter season more gas could have been 
sold, had there been the capacity of works to manufacture and store it. 
This was particularly the case last winter. The extensions now in progress 
at the Gaythorn and Rochdale Road stations, when completed, will be 
final. Each station will then be complete and symmetrical as regards the 
capacity for manufacture and purification, without any land being available 
in their respective localities for further extension. The manufacturing 
and purifying power of the existing works will, when completed, be equal 
to about 11 million cubic feet per 24 hours, and the storeage capacity to 
about 7 million cubic feet. The consumption in 24 hours during the last 
winter frequently amounted to upwards of 7 million cubic feet ; and there 
is reason to believe that it would have reached to upwards of 8 million if 
this quantity could have been supplied. 

This, it must be borne in mind, was in the pre-reformation 
times (as we may call them) of gas manufacture—before the era 
of high heats, regenerator furnaces, and stoking machinery. But 
also, it should be added, before the “ sulphur ” bugbear had been 
thrust before the notice of the Manchester public; disturbing the 
minds of consumers of gas, and troubling the consciences of those 
responsible for the purity of this illuminant. Since that time, by 
the adoption of the improved methods of manufacture mentioned 
(and perhaps also due not a little to better supervision and more 
scientific management) the capacity of the works has been 
greatly increased upon what was then thought to be their 
ultimate limit. The practical outcome of these improvements 
has been that whereas, in the report above referred to, the 
Committee state that, ‘according to the law of increase 
thus indicated, it is reasonable to suppose that in the winter 
season of 1874-5 the productive power of the present works 
will be taxed to their utmost limit,” they have been enabled to 
make shift with their then existing works (aided by increased 
storeage room) until now; and the winter of 1884-5 has nearly 
arrived before putting into operation even a portion of their new 
manufacturing station. But looking at the matter simply as it 
presented itself to the Committee at the time, the extracts given 
show full and sufficient reasons to justify them in their determina- 
tion to form a new manufacturing station; and, accordingly, the 
report goes on to say: ‘‘ Seeing that the erection of new works 
will, under the most favourable circumstances, occupy at least four 
years from the period of obtaining possession of the land, your 
Committee had no hesitation in arriving at the conclusion that it 
was of the utmost importance that a suitable site should at once be 
secured, whereon the proposed additional works could be erected ;” 
and, in short, they had “ appointed a Sub-Committee . . . 
with power and instructions to select and purchase a suitable 
plot of land.” The site fixed upon comprised two plots of 
land, having an aggregate area of upwards of 20 acres (belonging 
to Sir Oswald Mosley) and situated on the eastern borders of 
the town, within the township of Manchester, but adjoining its 
boundary with the townships of Bradford and Beswick. In 
choosing this site, much care and sound judgment appear to have 
been exercised. Just on the edge of a populous and growing 
district, and at a considerable distance from the existing works, 
the situation seemed favourable for distributive purposes ; while 
a branch line of the Lancashire and Yorkshire Railway that 
Separated the two plots, and the Manchester, Stockport, and 
Ashton-under-Lyne Canal forming part of their southern boundary, 
Promised specially good facilities for receiving coal and other 
materials, and for the despatch of residual products—a not incon- 
siderable factor towards promoting economy of manufacture. 
Little did those who selected this site imagine the disappoint- 
ments and anxieties which were to be the reward of all their 
wisdom and forethought; and the sea of troubles into which their 
action would launch the Gas Committee. 

The transfer of the land was completed on June 13, 1870; the 





purchase-money being £30,062 10s. Now began the troubles of the 
Committee. The site was in the near neighbourhood of a public 
park and cemetery, which are situated on the outskirts of the 
town, just where town and country merge imperceptibly into each 
other. No sooner was the intention of the Committee made known 
than a fierce opposition to their proposals was. manifested on the 
part of a section of the public, and of the Parks and Cemeteries 
Committee of the Manchester Corporation. It was alleged that 
the exhalations given off in the various processes connected with 
the manufacture of gas would be injurious to the vegetation in the 
neighbouring park and cemetery. This allegation was made not- 
withstanding (or oblivious of) the fact that there were, in the 
immediate neighbourhood, many large chemical works and other 
factories calculated to be far more detrimental to the growth of 
such vegetation than the establishment of gas-works could be; and 
it was still continued after the Gas Committee had clearly shown 
that not nearly so much injury could result from the proposed gas- 
works as would ensue were the ground covered with cottages. The 
opposition was so far successful that the consideration of the pro- 
ceedings of the Committee, when they were brought before the 
City Council for ratification, was postponed time after time, until 
at last, on March 1, 1871, it was decided not to confirm them. 
Thus were the Gas Committee left with nearly 23 acres of land on 
their hands, and debarred from putting it to the use for which it 
had been acquired, and for which it was, to them, alone valuable. 
Truly the judgments of our municipal rulers are ‘‘unsearchable ;”’ 
their ‘‘ ways are past finding out!” 

But although the City Council, in its wisdom, might forbid the 
establishment of a new gas-works, the consumption of gas was not 
to be prevented from growing. As the years went on, the demand 
for gas continued to increase ; gradually approaching more closely 
to the limit which had been laid down as the utmost that could be 
supplied from the existing works. At last, in April, 1875, on the 
Gas Committee reporting that, in consequence of the increasing 
rate of consumption, the existing works would soon be overtasked, 
they were authorized by the Council to proceed with the erection 
of new works. 

The design and erection of new gas-works for such a great and 
ever-increasing city as Manchester was not a work to be lightly 
undertaken. Recognizing the magnitude of the project they were 
now embarked upon, and wishful to obtain for its carrying out the 
best advice and most able assistance, it was decided by the Com- 
mittee to throw open the scheme to public competition. Acccrd- 
ingly, in the early part of 1875, they advertised that they were 
prepared to receive plans for the erection of new gas-works on 
their site at Bradford Road. Premiums, of £500, £300, and £200 
respectively, were offered for the first three plans in order of 
merit ; and the adjudication upon the designs submitted by com- 
petitors was awarded to three eminent and well-known Engineers 
—viz., Mr. T. Hawksley, C.E., of Westminster; Mr. W. King, of 
Liverpool; and Mr. George Livesey, of the South Metropolitan 
Gas-Works. The instructions first issued by the Committee stated 
that ‘‘the intended works should be divided into four portions, 
each complete within itself, and capable of being erected separately, 
the aggregate of which must be capable of producing, purifying, 
measuring, storing, and delivering into mains immediately outside 
the works, not less than 20 million cubic feet of gas in 24 hours.” 
But these were eventually modified in so far as to leave competitors 
“‘ at liberty to design works of the greatest capacity which they might 
consider the site capable of containing, dividing them into three 
or four sections.’’ In commenting upon the designs submitted for 
competition,* the JournaL remarked: “The proposed additional 
gas-works for the city of Manchester may be regarded as the 
most important scheme that has ever been submitted to public 
competition.” Twenty-eight sets of plans were sent in, and the 
premiums were awarded as follows :—(1) Messrs. Mangnall and 
Littlewoods, Architects, of Manchester; (2) Mr. G. W. Stevenson, 
of Westminster, and Mr. H. J. Paull, of Manchester; (3) Messrs. 
Newton, Chambers, and Co., of Sheffield. It is unnecessary to 
dwell at length on the characteristics and respective merits of the 
various designs ; especially seeing that they were fully described, 
at the time, in the Journat. Suffice it to say that the successful 
design provided for the production of nearly 20 million cubic feet 
of gas, in eight retort-houses, grouped in pairs, forming four 
distinct sections; each section having its own condensing, puri- 
fying, and measuring apparatus. The estimated cost of the whole, 
including the buildings, machinery, and apparatus, was £750,000. 
For a more complete description of the proposals of the successful 
competitors, as well as for sketches of all the various plans, the 
reader is referred to former articles in the JouRNAL. 

On Oct. 10, 1877, with some ceremony befitting the importance 
of the occasion, and followed by the inevitable civic banquet and 
speech-making, the foundation stone of the new works was laid by 
Alderman Hopkinson. From that time until now the work has 
dragged slowly and wearily along. A portion of the undertaking 
which has swallowed a great amount of capital, and presented no 
slight difficulty to the engineers, has been the building of a heavy 
retaining-wall, to prevent the possibility of damage by floods from 
the adjoining river, the Medlock. Although a section of the 
works has been completed for some time past, it has not (except as 
regards gasholders) hitherto been brought into use. At various 
times, within the last few years, the Gas Committee have been very 
nearly placed in a dilemma, owing to the consumption of gas 
running very closely to the maximum production. So far back as 





* See JournaL, Vol. XXVIII. 
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Sept. 25, 1879, the Committee reported: ‘“‘ During the exceptionally 
dark days of last winter the resources of the Gas Committee were 
taxed to the utmost to maintain a supply of gas, and on more than 
one occasion, when several foggy days were experienced in quick 
succession, it was only by resorting to short charges and other 
extraordinary measures that the Committee were able to prevent 
the city from being thrown into darkness.’ The chief difficulty 
arose through want of greater storeage; and accordingly the 
erection of four three-lift holders, at the new station, was pushed 
on with. Two of these, providing storeage for upwards of 34 
million cubic feet of gas, were completed and brought into use in 
October, 1880; and the other two have been completed more 
recently. Further work at Bradford Road was delayed from time 
to time, on various pretexts. Depression in trade, heavy capital 
liabilities, and fear of the electric light, are some of the causes that 
appear to have influenced the Committee in putting off the further 
prosecution of the work. It was resolved, on the other hand, to 
devote the whole of their energies to the improvement of the exist- 
ing works; and with this object in view, visits were paid to various 
well-appointed gas-works in London and elsewhere—perhaps giving 
rise to insinuations of the Committee’s providing “ pic-nics,”’ and 
such like unsatisfactory ways of spending the overburdened rate- 
payers’ money—a matter which has lately exercised not a little the 
minds of the people of Manchester. 
(To be continued.) 


Hotes. 


Tae UrmizatTion oF NaturaL Forces 1n Exvectric LIGHTING. 


In the discussion of the paper on ‘‘ Domestic Electric Lighting,”’ 
read by Mr. W. H. Preece, at the recent meeting of the British 
Association in Montreal (see ante, p. 761), Sir W. Thomson 
referred to the facilities afforded by the proximity of the Lachine 
Rapids, situated five miles distant, for lighting the city by elec- 
tricity generated by the aid of natural forces. An experiment in 
this direction is now being made at Bellegarde, in the department 
of the Saone-et-Loire. Some 24 years ago, M. Dumont, a manu- 
facturer of the town, was granted permission to utilize the waters 
of the Valserine (a stream in the vicinity), with the view of 
obtaining a supply of motive power; and the necessary works 
were commenced. They were finished last year, and are described 
in La Nature. The course of the stream lies between high rocks, 
and the water is dammed up by means of a wall about 40 feet 
wide at its base, and having three sluices for regulating the direc- 
tion and volume of the current. The water has a fall of 165 feet, 
and flows out at the rate of 1100 gallons per second; being equiva- 
lent to a hydraulic power of 2000 horses. This force it is intended 
eventually to divide between three turbines, one of which (of 
600-horse power) has already been fitted up, and is employed in 
driving the machinery used in the lighting of the town by elec- 
tricity. The current is generated by two small Gramme machines; 
and the lighting is done by Edison incandescent lamps placed in 
the ordinary street lanterns. No accumulators are employed, so 
that the current passes to the main conductor (which is carried 
round the town on poles) directly from the generators ; its strength 
being regulated, not by them, but by the turbine which drives 
them. The lighting is said to be brilliant; but there are several 
inconveniences attending it. In the first place, the lamps (even 
those of the private consumers) are either all alight or all out at 
the same time. Then there have been some rather untimely 
extinctions; while occasional variations in the luminous intensity 
of the lamps have testified to certain irregularities in connection 
with the machinery. Leaving these out of consideration, M. 
Dumont may be said to have succeeded fairly well in lighting a 
town by electricity generated by the aid of natural forces. He 
hopes, however, to go beyond this, and afford, by means of electric 
cables, a supply of power to those works whose proprietors may be 
willing to take it of him. No thought appears to have been given 
as to the possible lowering of the volume of water in the stream 
upon which he relies; and it can only be hoped that his resources 
may not fail him at a critical time. 








IMPROVED INCANDESCENT Lamps. 


A great deal is said from time to time about the improvements 
that have recently been made in incandescent electric lamps. The 
generality of statements of this order are summarized by the 
Electrical Review, which commences an article on the subject by 
declaring that recent improvements in the manufacture of incan- 
descent lamps have very much reduced the consumption of electrical 
energy, so that a lamp of nominally 20-candle power now only 
requires 24 watts per candle ; whereas the older lamps, such as the 
Edison and Swan, require from 34 to 4 watts for the same illu- 
minating power. This economy of current-energy is secured by 
making the filaments smaller ; and the advantage arrived at is, of 
course, to increase the number of lamps that may be worked with 
a given motive power. Unfortunately, however, the apparent gain 
in working expenses is seriously compromised by the shorter life of 
the thinner filament. It is stated that in several new installations 
the number of breakages after only a few weeks has been “ quite 
appalling,” although the lamps were worked at an electro-motive 
force 5 or 6 per cent. lower than that for which they were intended. 
Now the Edison lamps have not been ‘‘ improved” in this way ; and 
they take as much current as they did several years ago. The 
Edison 16-candle lamps require more energy than some others 
which give 20-candle power. On the other hand, the life of the 





Edison lamp averages 1000 hours; whereas the others barely last 
400 or 500 hours. The cost of lamp-renewals forms an important 
item in the working expenses of an installation. So the Electrica} 
Review declares that unless the filaments which give the higher 
duty for the power required can be made to last as long as the 
others, the value of the latest improvements must be somewhat 
discounted. There is another consideration that might be taken 
into account. It is well known that after working for some length 
of time the inside surfacé of the lamp-bulb becomes so coated with 
deposited carbon that its practical efficiency is much lowered. The 
question therefore arises as to whether a short-lived but cheap lamp 
is not preferable to a more durable but costly pattern. The present 
state of the problem of incandescent lighting is not very settled 
even in the relatively minor matter of the comparison between 
long and short lived lamps. 


A New Dirrusion LANTERN. 


An attempt has been made by Mr. A. P. Trotter to construct 
lanterns which shall diffuse and distribute powerful lights, such ag 
that of the electric arc, without incurring the loss entailed by the 
use of opal glass. This was done with certain lamps fixed at the 
Health Exhibition, by a special modification of prismatic lenges 
(such as are used for lighthouses), adapted for ordinary lanterns, 
The general shape of the lanterns is the same as that of the more 
improved street lanterns for powerful gas-flames—an inverted cong 
closed at the top by an opal glass cap in the form of a much flatter 
cone. The glazing of the lantern, however, instead of being with 
plane glass, is with specially moulded panes, bearing on them 4 
number of prisms at }-inch pitch. The prisms are formed on both 
sides of the glass, those on the front being horizontal, and those at 
the back running vertically. The effect is to break up the light. 
source into a multitude of images of itself; care being taken that 
the angle of the prisms does not give a chromatic effect. Each 
pane so formed, for a 2 ft. 6 in. lantern, is 14 inches long, tapering 
from 8 inches wide at the top to 2 inches at the bottom; and ten 
of these go to form the lantern. It is claimed that the absorption 
of light by such a lantern is only 10 or 15 per cent., as against 40 to 
60 per cent. with ground or opal glass. 


An ATMOSPHERIC BATTERY. 


Great ingenuity is being shown in the arrangement of new forms 
of primary batteries. The latest is that devised by M. Jablochkof, 
which acts by the effect of atmospheric moisture upon the metal 
sodium. A small rod of this metal is flattened into a plate, con. 
nected at one end to a copper wire. There is another plate of 
carbon, not precisely the same as that used for are lights or ordinay 
batteries, but somewhat lighter in texture. This plate is perforatei, 
and provided with small wooden pegs. The sodium plate is wrappel 
in silk paper, and pressed upon the carbon in such a manner that 
the wooden pegs penetrate the soft sodium. For greater security 
the whole is tied together with a few turns of fine iron wire; care 
being taken that the wire does not form an electric contact between 
the sodium and the carbon. The element is then complete; the 
carbon and the small copper wire being the electrodes. The sodium, 
on exposure to the air, becomes oxidized, forming caustic soda, 
which with the moisture of the air dissolves, and drains gradually 
away in the form of a concentrated solution; thus constantly 
exposing the fresh surface of the metal, which renders the reaction 
continuous. The price of the element is lower than would be 
expected at first sight from the employment of so expensive 4 
metal. The present cost of sodium is 10 frs. per kilogramme ; but 
M. Jablochkoff thinks that on the large scale the metal might be 
obtained at a very low figure. The elements are grouped in sets of 
ten, hung upon rods in such a manner that the solution as formed 
may drain off. Such a battery continues in action as long as the 
air contains moisture; the only means of stopping it is to shut it 
up in an air-tight case. The electro-motive force depends on the 
degree of humidity in the air, and also upon the temperature. 





Communicated Article. 


THE HEATING OF DRY AIR. 


By Harotp B. Drxon, M.A. 
Millard Lecturer in Chemistry at Balliol College, Oxford. 
SEcoND ARTICLE. 

Two criticisms have been made on the experiments I published 
in the JournaL to show that dry air drawn through a red-hot 
pipe was heated to the temperature of the pipe; I had anticipated 
another objection. ‘The first objection is that air passing over the 
red-hot surface of iron oxidizes it, and raises its temperature. 
The rise indicated by the thermometers may not, therefore, be due 
to hot air, but to the iron outside the furnace receiving more heat 
by conduction from the iron inside the furnace during the passage 
of the air than when no air is passing. If I understand the second 
objection aright, it is that in my experiment the air is forced, 
under pressure, through the tube, and not allowed to flow through 
by itself, as in Mr. Valon’s. I will deal with these two criticisms 
in order. 

I. I selected an iron pipe because Mr. Valon employed such a 
pipe in the experiment he describes in the Journa for Aug. 5. 
imagined that the amount of oxidation would be very small after 
the inside surface of the tube had become coated with oxide. I 
find, however, that an appreciable amount of oxidation does 
take place after the air has been passing through the red-hot 
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tube for two hours. I determined the amount of it in the following 
way :—Lhe iron tube with thermometers was heated to redness 
throughout its central portion, in a gas-furnace; and dry air was 
drawn through it at the rate of 6 feet an hour. After the air had 
been passing for two hours, a glass tube placed between the iron 
pipe and the meter was sealed up with a blowpipe flame. The 
specimen of gas so obtained was brought into a eudiometer, and its 
composition was determined. It was found to consist of — 





| ee ee ee ee 
a a a ee 
100°00 


Out of 100 parts of air entering the iron pipe, 3°75 parts of oxygen 
were absorbed by the iron. Now, in one minute one-tenth of a 
cubic foot (2°8315 litres) of air passed through the pipe; and of this 
quantity 3°75 per cent. of oxygen was absorbed. The heat evolved 
by the combination— 

2 Fe, + 30, = 2Fe, 0; 
is 3980 units of heat (gram-degrees C) for every gram of oxygen 


absorbed. The mass of oxygen was 3°24 x - = 0°1215 gram. 
So that if this oxygen was entirely converted into ferric oxide, the 
total heat evolved was 0°1215 x 3980 = 483°4 units. This heat 
would raise the temperature of the red-hot portion of the iron pipe. 
‘The mass of 12 inches of the pipe is 512 grams; the specific heat 
of iron is 01188. The rise of temperature is, therefore, given by 
the equation— 

483°4 

512 X 0°1138 
The amount by which the red-hot iron could be heated by oxida- 
tion in one minute is, therefore, only 8°3° C. when air is being 
drawn through it at the rate of 6 cubic feet an hour. But my expe- 
riment showed that air passing through the pipe at this rate 
for one minute raised the temperature of the pipe 3 inches away 
from the furnace 100°C. This heat, therefore, could not possibly 
be derived by conduction from the red-hot portion within the 
furnace increased in temperature by oxidation. 

A glance at the temperature curves given in the previous paper 
(see ante, p. 711) will show that to raise the thermometers by 
conduction through the ranges of temperature observed would have 
required an enormous increase in the temperature of the furnace. 
A simple experiment puts this statement beyond doubt. The 
apparatus being disposed exactly as described in my first paper, the 
temperatures marked by the four thermometers in the iron pipe 
were read when constant ; then two powerful blowpipe flames were 
brought to bear upon the iron pipe, 4 and 6 inches respectively 
from the first thermometer. The iron pipe was thus raised for a 
space of 4 inches to a bright orange heat, and maintained at this 
temperature for 20 minutes. The following were the readings :— 





= 83° C. 


Readings of Thermometers, in Degrees Centigrade. 








Time. Ist. | 2nd. | 8rd. | 4th. Remarks. 
| ne 
2.45 190 | 89 | 55 43 | No air passing. 
3.5 190 | 89 55 43 ” ” 
® ox ( 
tend 237 99 59 “ (| Iron heated with blowpipe. 


A very considerable increase in the temperature of the pipe was 
thus found to be incapable of affecting the first thermometer more 
than 37° by conduction. 

In another experiment the apparatus was filled with pure dry 
nitrogen gas; the pipe brought to the normal temperature of the 
furnace; and when the thermometers became stationary, dry 
nitrogen gas was drawn from a holder through the pipe at the rate 
of 6 feet an hour for one minute. The holder was carefully 
balanced, so that the nitrogen was under atmospheric pressure. 
The readings of the thermometers are given below :— 


Readings of Thermometers, in Degrees Centigrade. 











Time. | Ist. | 2nd. 8rd. 4th. Remarks, 
| | 
4,20 | 189 89 56 434 No gas passing. 
4.40 190 89 56 | 44 ” 
4.41 292 145 | 70 53 Nitrogen passing. 
| 








Compare with these figures the readings taken for dry air :— 





! 
Ist. | 2nd. 8rd. | 4th. | Remarks, 
189 92 54 42 | No air passing. 
287 150 | 73 58 Air passing. 











It is evident that the dry nitrogen alone is as effective in carrying 
heat from the red-hot iron as the dry air previously experimented 
with. The differences observed are almost entirely due to small 
— in the rate at which the gases were drawn through the 
ipe. 
One more experiment was made with pure dry nitrogen, to com- 
pare with my previous experiment with air. Dry nitrogen was 





drawn through the tube at the rate of 3 feet an hour until the 
thermometer readings were constant. 
Readings of Thermometers, in Degrees Centigrade. 








Time. Ist. 2nd. 8rd. 4th. | Remarks. 
} 
| 
5.0 240 | 119 | 71 | 54 | Nitrogen passing at 8 ft. an hour. 
5.25 241 119 71 | 54 ” ” ” 
| | 








Compare these numbers with the readings taken for dry air in an 
exactly similar experiment :— 
1st. 2nd. 8rd, 4th, 
237 «.. ~+1IS .. 67 .. 53 


Remark. 
Dry air passing at 

8 ft. per hour. 

From the numbers obtained with dry nitrogen the temperature 
of the air on leaving the furnace can be calculated as in my first 
paper. The temperature found is slightly higher than that calcu- 
lated from the dry air experiment—in round numbers, 1000° C. 

In a last experiment the iron pipe was discarded, and a platinum 
tube used instead. The platinum tube, of } inch diameter, was 
inserted in a slightly larger tube of fine glazed porcelain, and the 
central portion was raised to redness as before. A thermometer 
was inserted in the porcelain tube, with its bulb 1 inch from the 
end of the platinum. It stood constant at 108°C. On drawing a 
very slow current of dry air through the pipe, at the rate of about 
1 foot an hour, the thermometer rose and stood constant at 188° C, 
On stopping the current of air, the mercury immediately fell in the 
thermometer; and, after 8 minutes, stood at 110° C. Since air 
has no chemical action either on platinum or poreelain at a 
red heat, the heat must have been conveyed by the dry air to the 
thermometer. 

II. The second objection I have a difficulty in understanding. 
In these experiments the gas was not forced through under pres- 
sure, but a rarefaction was produced by a pump, and the gas 
flowed in through the pipe from the region of greater pressure 
(the atmospheric) to the region of less pressure. It seems to me 
that atmospheric air flows in precisely the same way towards a 
region of lesser pressure, whether that lesser pressure be pro- 
duced by the downward flow of water or by the upward flow of 
heated air. The only difference I can conceive to exist lies in the 
difference of pressure between the two regions and in the nature of the 
channel by which the air flows from one region to the other. Pro- 
vided the exhaust is regular, and the difference of pressure the same 
in the two cases, the physical condition of a gas flowing through a 
pipe under the influence of a water-pump is the same as when 
flowing through the same pipe under the influence of a chimney 
draught. 

III. The objection I had anticipated was this: In calculating the 
temperature of the air from the number of heat-units given up to 
the iron pipe outside the furnace, I assumed the specific heat of 
dry air to be known. Now, the specific heat of air under constant 
pressure was determined by Regnault by passing air through a 
metal spiral in an oil bath, and thence into a water calorimeter. 
From the increase in temperature of the water, and the known 
temperature of the oil bath, he calculated the specific heat of air. 
His determination depends on the air assuming the temperature of 
the hot pipe in passing through it. If the air is not heated to 
the temperature of the pipe, his determination is of no value. He 
satisfied himself that the air was heated to the temperature of the 
pipe in this way. He repeated his experiments several times at 
different rates; and he found he could increase the rate of flow of 
the air fourfold without altering the amount of heat given up to 
water from a given mass of air. He concluded, therefore, that the 
air must be raised to the temperature of the pipe, or else with a 
faster flow the air would have been found less hot. 





WE are informed by Mr. Bennett that, the damage caused by the fire at 
the bookbinders’ (already noticed) having been partially remedied,|copies of 
the report of the Committee for Gas Section of the International Electric 
and Gas Exhibition, 1882-83, will be ready for issue in a few days. 

Tue Gas Committee of the Salford Corporation have es Mr. J.G. 
Newbigging to their Bloom Street station; Mr. J. F. Halligan proceeding 
to the Regent Road works, vacated by Mr. Ray (on his accepting the 

osition of Assistant-Engineer at the Adelaide Gas-Works) ; and Mr. I’. W. 
old being promoted to the Liverpool Street works. 

Mr. M. F. Monrer-W1iu14Ms, of the firm of Bedford and Monier-Williams, 
of Bucklersbury, Solicitors to The Gaslight and Coke Company, has been 
appointed Clerk and Solicitor to the Worshipful Company of Tallow- 
Giealion, in succession to Mr. E. Bedford, the other member of the 
firm, whose decease was recently recorded in our columns. 

Amone the first subscribers to the Bexhill Gas Company, Limited, which 
(as stated last week) was registered on the 24th ult., with a capital of £5000, 
in £10 shares, are Mr. Alfred Williams, of Bankside,; Mr. Jabez Church 
C.E., of Great George Street; Mr. T. H. Hovenden; Mr. R. Berridge ; and 
Mr. J. Mainwaring, of 46, Cannon Street. , 

Tue Patent Argand Gas and Oil Burners Company, Limited (the regis- 
tration of which, on the 29th ult., was notified last week), proposes to 
acquire and work the British and foreign patents granted to Sir James 
Nicholas Douglass for improvements in oil and gas burners, and to James 
Charles Morrison and Robert Smith for oil burners. The capital of the 
Company is £25,000, in £2 10s. shares. . 

At the last meeting of the Rochdale Town Council, prior to the muni- 
cipal elections, the minutes of the Water Committee, which stated that 
they had appointed Mr. W. Tomlinson as Manager of the water-works of 
the Corporation, were passed; Alderman Littlewood (the Chairman of the 
Committee) remarking that, in making this selection from among their 
own servants, they had chosen one who had been with them from a boy, 
and they considered that he should, at any rate, have an opportunity of 
showing his capacity for discharging the duties appertaining to the 
managership. 
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Gechnical Record. 


COOPER’S COAL-LIMING PROCESS.* 
By J. ALFRED WANKLYN. 
[A Paper read before the Society of Engineers, Monday, Nov. 3.} 
In ‘“‘ King’s Treatise on Coal Gas,” numerous analyses of coal 
are given, showing the percentage of sulphur in different kinds of 


coal, and from which the author quotes the following :— 
Percentage of 
Sulphur in Coal, 

Derbyshire coals . o's: OR 


me ar 114 
Gloucestershire coals 0°85 
a - Shay ee ee 2°67 
en 6 Gs te he eS eS ee. oo 
zs cs ee Seas Es ber ante a 
Scotch coals e ig St) PS Stas ee 
” ” were wletars! pr te 
Welsh coals orks adh neh iemsen oe 
- ue Oe RPO Oe Ty aa ae 
Newcastle coals (average of 18 samples from different 
mines) Pe ee” STN SO eee ge by 
a a ej ee ee eg estar Sih ws 0-75 
Pelaw antes Gotan te., gel sean “gtd io Riaitsie’t 0°85 
Washington . 0°73 
New Pelton > 0°62 
Leverson 4 A 0°69 
Dean’s Primrose . ‘ 0°90 
Londonderry . ‘ 1°64 
Pe ee oe? ice 1:30 
GOmtnrO 562 gs 9s coy ike OLE 4X0 Cem. a Oe 
_ | Ee a een 
Hastings Hartley ee eae nin So ee ee 
When.coal is distilled in the ordinary manner. in the process of 


gas making, part of the sulphur remains behind in the coke, and 
part of it goes into the gas;in the form of sulphuretted hydrogen, 
sulphuret of carbon, and other volatile compounds. Hence the 
small percentages of sulphur shown. in, the tabular statement just 
given are a source of great trouble to the gas manufacturer. If coal 
were devoid of sulphur, the gas made from it would not require to 
be passed through purifiers ; and, after leaving the scrubber, might 
go directly into the holder. But since coal does. contain about 
1 per cent. of sulphur,.a portion of which enters into the gas, the 
gas manufacturer has hitherto been compelled to have recourse to 
a process of purification by means of purifiers, which is very costly, 
and creates a great nuisance in the neighbourhood of the gas-works. 
The process of purification by means of purifiers is so familiar that 
the author need not. describe it. As is ‘well known, one of. its 
incidents is the periodical discharge into the open air of large 
volumes of foul lime or foul oxide of iron; and, as is equally well 
known, it is the effluvium thrown off into the atmosphere by the 
foul lime and foul oxide which constitutes the chief nuisance arising 
from the manufacture of gas. 

The cost of the process of purification by means of purifiers may 
be arrived at by reference to the published accounts of gas com- 
panies, and to the evidence given by eminent gas engineers before 
Parliamentary Committees. The following summary will be found 
to be in accordance with the facts which have come to light. Gas 
companies (for instance, the Gas Companies of London) which 
manufacture very pure gas spend on the purification of gas 8°31d. 
per ton of coal carbonized. Gas companies which do not manu- 
facture very pure gas—that is to say, companies which do not 
trouble themselves to reduce the sulphur to 15 grains per 100 cubic 
feet—usually spend about half this sum. The author has also to 
mention that these figures relate solely to the cost of labour and 
material, and are exclusive of interest on the capital sunk in the 
erection of the purifiers and the purifying-house, and exclusive of 
ground-rents. On this subject. the evidence of Mr. G. Livesey, of 
the South Metropolitan Gas Company, is very instructive. The 
evidence was given on June 17, 1880,+ before a Parliamentary 
Committee, and is quoted by Mr. R. P. Spice in his book on the 
purification of coal gas,f p. 29. Mr. G. Livesey said: ‘“ All 
I can say on that point is this: If the town wishes to have 
gas at a maximum of 20 grains of sulphur impurity, they must 
pay for it. It involves double the extent of purifiers that would 
otherwise be required if there was no restriction; and it involves 
about double the quantity of materials and the labour of purifying.” 

Replying to Counsel’s remark, “‘ You have not considered in this 
case the question of the standard price,’’ Mr. Livesey said: ‘I 
have considered it to this extent, that a certain standard is suffi- 
cient without restriction. They would want 2d. more per 1000 feet 
with these restrictions.”” Replying to Counsel’s observation, ‘* You 
haye differed from some of the witnesses who have been called, who 
say 1d. per 1000 feet would be enough,” Mr. Livesey continued : 
**T take it that 1d..per 1000 cubic feet is interest on the capital ex- 
pended on the additional plant, and another 1d. for extra labour, 
and there is the nuisance besides, which the public would have to 
submit to.’”” Inasmuch as a ton of coal yields about: 10,000 cubic 
feet of gas, Mr. Livesey’s evidence amounts to this—that the cost 
of the extra purification requisite to lower the sulphur to 15 grains 
per 100 cubic feet of gas is about 20d. per ton of coals carbonized, 
10d. being for labour and material, and 10d. for interest on eapital 
sunk in plant. 





* A brief abstract of this paper appeared in the JourNAL last week. 
Vide “‘ Sulphur Compounds in Gas.” 
Select Committee of the House of Commons; Session 1877. 

Walter King. 
} “A Treatise on the Purification of Coal Gas, and the Advantages of 


Report of Proceedings before a 
London : 


This, then, was the condition of the gas industry in this respect 
up to the date of Cooper’s coal-liming process, which the author 
will presently describe. The coal used in gas-works contains about 
1 per cent. of sulphur, When gas is made, part of this sulphur 
enters into the gas. To rid the gas of this sulphur, and thereby to 
render the gas fit for the use of civilized society, costs 8d. or 10d. in 
labour and material per ton of coal carbonized, and 8d. or 10d. in 
interest on plant, and entails upon the gas-works the creation of 
one of the worst nuisances in the whole range of manufacturing 
industry. 

In this condition of affairs Cooper’s coal-liniing process supplies 
a remedy, by manufacturing gas up to the London standard of 
purity, saving 90 per cent. of the cost of purification, and abstaining 
from the creation of the nuisance. If we could find a supply of 
non-sulphurous coal, or if we could extract the sulphur before 
carbonizing the coal, the difficulty would be got over. Lut there 
is no probability of our accomplishing either of these tasks; and 
Cooper’s process sets to work in another way. It neutralizes the 
sulphur in the coal by means of a slight excess of lime. ‘To 1 ton 
of coal 34 ewt. of quicklime is added. The lime is slaked with 
about its own weight of water, and mixed intimately with the coal, 
At the Tunbridge Wells Gas-Works, where the process has been 
in operation for about 12 months, the lime and coal, in the propor. 
tions stated, are fed into an incorporating mill, in which they are 
blended by being passed between a pair of toothed rollers. The 
limed coal falls into a receiver, from whence it is lifted up by cleva- 
tors to fixed hoppers in the retort-house, where it is, stored for use, 
and is supplied to the charging apparatus as required for the 
retorts. It is a well-known chemical fact that, at the temperatures, 
and under the conditions realized in the interior of the gas-retort, 
sulphur has a greater tendency to unite with calcium than to unite 
with hydrogen, with carbon, or with oxygen; and if there were 
absolutely perfect mixture of the lime with the coal, there would 
be absolutely no escape of any sulphur into the gas. In practice 
the mixture is only approximate; and, accordingly, in practice the 
purity of the gas is approximate. But the approximation is good 
enough to ensure the most important results. 

During the two years which have elapsed since Cooper's process 
was introduced to public notice, ample opportunities have been 
afforded of demonstrating its efliciency in yielding gas only slightly 
charged with sulphur. In a paper which the author read before 
the Society of Arts in the early part of this year* he gave com. 
parative analyses of gas produced from limed and from unlined 
coal. The coal employed in the experiments was of the most 
varied kind. The scale was larger; the gas being taken from 
retort-houses carbonizing about 1000 tons of coal a week. The 
analyses were very numerous, amounting to several hundreds; 
and (as the following specimens show) the results were quite 
unmistakable :— 


Grains of Sulphur per 100 Cubic 
Feet of Gas. 





Date. Experiment. “Timed Coal. Unlimed Coal, 
Jan. 30, 1883 ae a - ee on 26°3 
9 a +e “« 17°1 . 26°3 
III. 15°9 = _ 


” 
(The figures express the results arrived at by the Harcourt method 
of testing.) The effects of the lime on the sulphur compounds, 
even when the mixture of the lime with the coal is imperfect, are 
so striking that it is hardly possible for any experimenter to over: 
look them when his attention has been directed to the subject ; and 
even Mr. Hack, whose report to the Birmingham Corporation was 
conspicuously adverse to Cooper’s process,} did not fail to show the 
diminution of the sulphur compounds which that process brings 
about. 

At the Tunbridge Weils Gas- Works, where the Cooper process, a8 
already stated, has been worked for an entire year, the results 
are most satisfactory. At these works the coal is a very inferior 
variety of New Pelton, consisting for the most part of slack, and 
containing, according to the author’s analysis, 1°7 to 1°3 per cent. 
of sulphur. Under ordinary circumstances, such coal might be 
expected to yield a gas which, unless purified by the lime purifier, 
would contain from 25 to 50 grains of sulphur compounds per 1 
cubic feet-of gas. During the year in which Cooper’s. process has 
been worked at Tunbridge Wells, and during which there has been 
no lime purifier at the gas-works, a mean of less than 13 grains of 
sulphur per 100 cubic feet of gas has been maintained. The 
author ought to add that this result has been arrived at without 
reverting to any specially intimate mixture beyond the incorporat- 
ing mill already referred to. The West charging-machine is used 
at Tunbridge Wells ; but none of the many obvious devices have 
been resorted to in order to increase the mixing power of the 
machine. 3 

Viewing the question from a chemical point of view, the intrinsi¢ 
superiority of coal liming over the lime purifier as a means 0 
depriving gas of sulphur is obvious. If it were desired (as, in time 
to come, it may be) to manufacture gas with the sulphur reduced 
to 1 grain per 100 cubic feet, a chemist might hope to accomplish 
the task by a persevering endeavour to comply strictly with the 
directions of the Cooper process. By asuitable modification of the 
generating mass it is by no means an impossible task to generale 
a gas originally free from sulphuret of carbon. But to absorb the 
last trace of sulphuret of carbon contained in gas is a very muc 
more difficult undertaking. The inferiority of the lime purifier 
coal liming is aptly shown by the rise in sulphur compounds which 


Se aad 


+ Ibid. for May 27, p. 911. 





“® See JouRNat for Jan. 29, p. 186. 





Cooper’s Coal-Liming Process.” London: E. and F. N. Spon. 
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takes place in winter. In pity for the necessities of the London Gas 
Companies, who have hitherto had to rely upon so troublesome 
an implement as the lime purifier, the Gas Referees permit the gas 
in winter to contain 22 grains of sulphur per 100 cubic feet. If 
coal liming were resorted to instead of the lime purifiers, the London 
Gas Companies would not require any such indulgence. 

The removal of sulphuretted hydrogen from a gas which contains 
itis a very much easier task than the removal of sulphuret of car- 
pon. Probably no impurity is easier to deal with than sulphuretted 
hydrogen. Gas (which, when it issues from the retort, is loaded 
with sulphuretted hydrogen) may be rendered absolutely free from 
sulphuretted hydrogen by the action either of the lime purifier or 
of the oxide of iron purifier. But, as hitherto practised in gas- 
works, this absorption of the sulphuretted hydrogen has always 
involved the creation of nuisance and the expenditure of a consider- 
able sum of money. 

An indirect but very important result of coal liming is the 
accomplishment of the removal of sulphuretted hydrogen without 
the creation of any nuisance, and with diminution of the expendi- 
ture. In order to explain how this comes about, it will be requisite 
to direct attention to the manner in which the oxide of iron 
purifier acts upon the sulphuretted hydrogen contained in coal gas. 
There are two methods by which this purifier acts. One of these 
js action as an oxidizer; the other is action as a carrier of oxygen. 
Oxide of iron acting as an oxidizer gives up oxygen out of its own 
substance ; and in that way produces water and sulphur when sul- 
phuretted hydrogen passes through it. Oxide of iron acting as a 
carrier of oxygen acts by causing the oxygen contained in traces 
of air to unite with sulphuretted hydrogen. Both kinds of action 
have been known and employed in gas-works for many years. 
Between these two methods of action there is a very vital practical 
difference. Action as an oxidizer is productive of nuisance, and is 
costly ; action as a carrier is devoid of nuisance, and is economical. 
Up to the present time in most gas-works, very nearly the entire 
action of the oxide of iron has been action as an oxidizer. Ina 
few gas-works, here and there, about half of the action may have 
been of the carrier kind ; but at Tunbridge Wells—and as yet only 
at Tunbridge Wells—the entire action of the oxide of iron has been 
confined to the carrier kind. And this great achievement has 
become possible through the adoption of the Cooper process, which 
so far limits the proportion of sulphuretted hydrogen in the crude 
gas that traces of air become amply sufficient for the destruction 
of the whole of the sulphuretted hydrogen contained in the gas. 

In conclusion, the author would observe that the Cooper process 
is singularly free from drawbacks of any kind. The lime which is 
mixed with the coal returns more than its money value in the shape 
of the increased yield of ammonia. ‘The coke is increased in quan- 
tity, and improved in quality, There is neither diminution of the 
volume of the gas, nor deterioration of its quality. There is not 
even a falling off in the yield of gas per mouthpiece, when the 
process is properly worked. And there is no appreciable destruction 
of the furnaces which can properly be laid to the charge of the 
coal-liming process. 





SIEMENS’S NEW REGENERATIVE SYSTEM. 

Under the title of ‘*A New Method of Heating in the Regene- 
rative Gas Furnace,” last week’s issue of Natwre contained an 
article in reference to Mr. Frederick Siemens’s recent description 
of his radiation furnace. This subject has of late been many 
times referred to in the JourNAL,* so that further introduction to 
our contemporary’s notice (which is as follows) is not necessary :— 

During the present age, which may be called that of Electricity, 
the sister science of Heat is not receiving so much attention at 
the hands of the natural philosopher as it did formerly. But still 
there remain some scientific men who are giving a life-long atten- 
tion to it—MM. Hirn and Berthelot in France, Herren Clausius, 
Helmholtz, and Frederick Siemens in Germany, Mr. Joule and Sir 
William Thomson in this country. During the late Sir William 
Siemens’s lifetime, the one brother worked here in the science of 
Heat, the other in Germany; and the work of both was applied 
everywhere. Now Mr. Frederick Siemens works alone; and, 
from the recent evidence of that work, it promises to play an 
important part in the economical application of fuel. Mr. F. 
Siemens has recently had an opportunity given him of bringing his 
views forward in this country, having read a paper at the Chester 
meeting of the Iron and Steel Institute on a new method of heating in 
the regenerative gas furnace, in which he treated the practical side 
of the question, whilst in the discussion of the same paper he 
gave his views on the theory of the subject. Mr. F. Siemens’s 
Investigations have led him to the conclusion that combustion can 
only be perfect, and be maintained perfect, if the space in which 
it takes place is sufficiently large to allow the gases to come out of 
contact with solid materials. Having proved, by actual experi- 
ment, that solid substances interfere with the formation of flame, 
and that flame injures solid substances with which it comes in 
contact, he brings forward an hypothesis to account for the pheno- 
mena. According to the electrical hypothesis (which Mr. Siemens 
Prefers) flame is the result of an infinite number of exceedingly 
minute electrical flashes ; the flashes being due to the exceedingly 
swift motion of gaseous particles, and a solid body which opposes 
itself to these flashes is eut by them, whilst the motion being more 
or less arrested by the solid body, the flame is damped. 

Another important deduction from these investigations is that 
combustion should be considered in two stages or periods, which 





* See ante, pp. 286, 583, 617, &c. 


may be respectively called active and neutral. In the first the 
purely chemical combination of the gases takes place, during which, 
as soon as the temperature of ignition has been reached, the whole 
of the heat of the highest possible intensity is produced, of which 
a large portion is given off by radiation, whilst in the second the 
temperature having fallen in the proportion of the heat given off 
by radiation, the remainder of the heat, which is no longer of an 
active character, is best transmitted by conduction. For the pur- 
pose of utilizing this portion of the heat, as well as for raising the 
temperature of the gas and air before combustion, the regenerators 
are requisite which form an essential feature of all furnaces worked 
at an intense heat on the Siemens principle; care being taken to 
design the furnace so that the gases shall have combined perfectly 
before the products of combustion are allowed to pass away. 

Mr. Siemens in applying his investigations to practice insists 
that flame must not be allowed to impinge upon bodies to be 
heated, but must simply heat the bodies by radiation ; and furnaces 
must be so contructed as to allow the flame to develop out of con- 
tact, not only with the substance on its bed, but with the walls and 
roof of the furnace itself. It thus follows that large furnaces must 
replace small ones; and to meet the objection that the loss of heat 
into the atmosphere must increase in the proportion of the area of 
the furnace, Mr. Siemens explains that the heat developed in the 
furnace increases in a much larger ratio than itseincrease in area, 
because flame radiates in every direction from every portion of 
its entire volume, while a solid substance radiates from its ex- 
ternal surface only. The details of construction of metallurgical 
and glass furnaces, and of steaim-boilers, are given in the paper in 
question, and need not be considered here. The main point is 
that furnaces heated on the radiation principle have been proved, 
both in Dresden and at Landore, to have been economical of fuel ; 
whilst the saving in the materials treated from reduced oxidation 
and in the construction of the furnace has been found to be very 
great. 

There is another point of view of this important question which 
is daily demanding and commanding more attention ; and that is 
the abatement of the smoke nuisance. As is well known, smoke is 
but incomplete combustion ; and the only way to get rid of it is not 
to produce it. Mr. Siemens insists that this can only be effected 
by not permitting flame to touch any substance whatever so long 
as it exists in the active condition. For, just as carbon is precipi- 
tated upon a glass rod put into an ordinary gas-flame, so is it with 
any flame whatever its temperature. But the greater the difference 
of temperature between the flame and the body brought into con- 
tact with it, the greater will be the amount of smoke produced. 
Mr. Siemens tells how in Dresden he succeeded in extending his 
works, without the production of smoke, by the application of the 
system of heating he recommends; and he trusts that here also 
not only may smoke be abated, but that the public may derive 
benefit by manufacturers being able to supply goods at cheaper 
rates owing to being able to economize their fuel and the material 
heated within the furnaces as well as that of which the furnaces 
are constructed. 


DR. BUNTE ON THE PRODUCTION OF 
HEATING PURPOSES. 

Dr. H. Bunte, of Munich, has contributed an interesting paper 
on this subject to the Industrie Zeitung, and the following abstract 
appears in the Journal of the Chemical Society for Oct. 29 :—The 
paper treats of the cost of production and relative heating power 
of gas. There are three kinds of gas made for this purpose— 
viz., illuminating, generator, and water gas. In the manufacture 
of illuminating and water gas, heat is required and consequently 
absorbed. Generator gas, on the other hand, is formed with evolu- 
tion of heat ; and the amount of heat given off in the process is not 
only sufficient to maintain the action, but part escapes with the 
evolved gases. From the chemical composition of these three 
kinds of gas the author calculates that 1 cubic métre of illuminat- 
ing gas, with a heating power of about 5500 calories, gives out 
about 5°3 times as much heat as 1 cubic métre of generator gas, 
and twice that of water gas. The illuminating gas has, therefore, 
the advantage for heating purposes. It possesses also another 
advantage, where it isa question of bringing gas to a great distance 
from a central gas-works; for it is evident that a system of pipes 
of given dimensions can convey about five times as much heating 
power with illuminating as with generator gas, and about twice 
as much as with water gas. This fact alone would be sufficient 
to determine the choice of the kind of gas, because for a 
continuous production for a large district, not only the pipes, 
but the size of the gasholders and apparatus influence the 
question of cost. In small districts the case is different, as 
the concentration of heating power has not the same importance. 
With regard to the cost of production, that of water gas has not 
been accurately determined, and it naturally varies in different 
places. In the case of coal gas the value of the bye-products 
covers largely the cost of production. The author considers that 
the production of heating gas should be brought into direct con- 
nection with the manufacture of illuminating gas, and be so 
arranged that one set of pipes serve both purposes. To provide a 
town or large district with heating gas, it would be necessary to 
manufacture a cheap illuminating gas, the illuminating hydro- 
carbons to be used for heating purposes, or a cheap heating gas 
which could be mixed with hydrocarbons, or carburetted, in those 
places where it is employed for illuminating. In America, water 
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naphtha oils; whereas in Europe the price of the naphtha pre- 
vents its adoption. Incandescent burners have been introduced 
successfully to give water gas illuminating power; but, as a rule, 
incandescent burners give better results with illuminating than 
with water gas. In spite of vast improvements in the manufac- 
ture of water gas, it still appears that for equal volumes, and 
therefore without reckoning the heating power, illuminating gas is 
the cheaper. 





Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.] 


MR. NEWBIGGING’S THEORY. 


Sm,—Our President is not disposed to be complimentary to those who 
happen to differ from him; nevertheless I will do my best to answer 
him, as perhaps in duty bound. In doing so, I am sorry to have to dis- 
appoint him ; and am still more scrry to be unable to resist a conviction 
that he has prejudged a case upon which he has expressed himself 
desirous of adjudicating. After my recent letters, it ought to be 
scarcely necessary for me to have to tell Mr. Newbigging that I have 
nothing to retract from what I said at the reading of Mr. Valon’s paper ; 
but that, on the contrary, I adhere, with emphasis, to every line. Those 
innocent sentences which have so excited his imaginative curiosity were 
charged with no other intent than to expose, in as few words and as 
forcibly as possible, the hollowness of the contention that there could be 
any practical issue involved in this controversy ; and at the same time to 
show how perfectly gratuitous is the position that Mr. Valon has chosen 
to assume. 

It is, of course, quite open for Mr. Newbigging or anyone else to 
indulge in supposition as to the means by which the 2 lbs. of fuel are 
returned to the furnace; but seeing that these are made perfectly clear 
by reference to recognized data (such as, I repeat, Mr. Valon himself 
implicitly believed in until he found that, so far from supporting his 
case, they proved that of his opponents), it appears to me that specula- 
tion on the subject is not only quite unnecessary, but positively idle. Let 
anyone work out for himself the problem suggested by Mr. Valon at the 
meeting—viz., the quantity of fuel necessary to raise the temperature of 
his secondary air supply to 1000° Fahr.—and he will not fail to see how 
entirely misleading was the answer given to it by Mr. Valon; how false 
was the triumph which he thereby secured; and how very near to the 
practical result is the theoretical demonstration of the saving to be 
effected. Some may be disposed, like myself, to wonder whether, if the 
true answer to his question had been present with Mr. Valon during the 
preparation of his paper, or if it had been forthcoming in response to 
his challenge at the meeting, this notable discovery of his would ever 
have seen the light. 

You, Sir, have done me too much honour. I have no ‘theory ”’ of 
my — connection with this matter; nor am I aware of having 
expressed any. 

aaeyhen, Nov. 8, 1884. C. Honr. 

[In order to remove the misapprehension under which (from the last 
paragraph of his letter) our correspondent appears to labour, it should 
be stated that the heading to Mr. Newbigging’s letter last week was not 
supplied by us, any more than the heading to the above letter. Both 
correspondents chose their own.—Eb. J. G. L.] 





MR, VALON’S THEORY. 


S1r,—I cannot say that I have read the whole of the correspondence 
that has appeared in the columns of the Journau on what is termed 
‘‘Mr. Valon’s Theory ” of heating air, But I have read some of it; and 
I venture to give your readers my opinion, for what it is worth. It is 
this: That air can be heated to any extent at atmospheric pressure. Of 
course this statement requires explanation; and I will endeavour, as 
briefly as possible, to show my way of reasoning. I presume it is almost 
superfluous for me to state that combustion cannot take place in a 
vacuum ; and consequently the air required to support combustion must, 
of necessity, come in contact with the material being consumed, and 
thereby raised to the same heat at the point of contact. But to extend 
the heat to any great degree beyond the point of contact, pressure 
must be resorted to; and it is a matter of indifference whether the 
current of air is drawn by a chimney or blown by a fan. The heated air 
will be intensified by the velocity at which it travels, and the quantity of 
the fuel consumed. A little fire may heat one; but a big fire will burn 
one as well. 

I observe that Mr. Gott, in his letter in last Tuesday’s Journat, gives 
four illustrations of how anyone can prove the matter for himself. (I do 
not know Mr. Gott, and I hope he will not think I have any spiteful 
motive in view in singling him out to criticize his remarks, which are no 
argument or proof at all.) In the case of the cigar, by my way of reason- 
ing the air is not drawn through the fire into the mouth, but is only 
drawn up to the point of combustion. And what the smoker of a cigar 
should do, if he wants to enjoy the “ fragrant weed,” is only to draw the 
smoke, or combustion, of the tobacco by the aid of his lungs; leaving 
the air to consume the cigar. By Mr. Gott’s own showing, he draws 
heated air the harder he pulls. At the same time the body of the cigar 
acts as a condenser; and by contact with the lips it is made more so. 
The ‘‘ yard of clay ” in the stem of the ‘‘ churchwarden ’’ does duty also 
as a condenser between the heated bowl and the smoker’s mouth. The 
same law applies to the tube and the open iron vessel. The tube heated 
in the centre is plugged at either end with air at the ordinary tempera- 
ture of the atmosphere surrounding them, and no current, only expansion, 
is possible, as the air is in equilibrio, unless some current or draught is 
stronger at one end than at the other. Of course, the open iron vessel 


having but one outlet, only the air that comes in contact with its sides 
is heated to any great degree. 

I do not see that I can add anything further to the subject now under 
discussion. At the same time I may mention that gaseous firing is not 
new ; at least it has been known for the last thirty years. But when I 





make this statement I do not wish it to be thought that I am claiming 
to be the inventor of the process, as I was not. AF 
Nov. 7, 1884. - SORD. 
Mr. Enocu Evans, under date of the 6th inst., writes: ‘I notice an 
error in my letter in the current number of the JournaL—34 should 
be 3}.” This correction disposes of the letters addressed to us, on the 
subject, by Mr. Herbert Rogers and Mr. W. H. Dallimore.—Eb. J. G, L, 





In its ‘‘ Editorial Gossip,” the Textile Review, Nov. 1, says: “A very 
interesting discussion has been, for some time, carried on in the columns 
of the Journat or Gas Licurine, upon the question whether dry air can 
be heated under atmospheric conditions. This discussion, which is one 
for purely scientific inquiry, is unfortunately conducted, for the most 
part, by partisans of different systems of gas generator or regenerator 
furnaces ; and it thus loses a good deal of weight, which otherwise ought 
to attach to the experiments recorded. A great number of these experi. 
ments have clearly been entered into without full consideration for 
possible disturbing conditions ; while in others there are causes operating 
which have evidently been entirely unsuspected. We certainly fully 
endorse the advice given by the Editor of the journal in question, that a 
perfectly independent investigation ought to be made; for we are dis. 
tinctly of opinion that there is no authoritative scientific decision, on 
the precise point involved, in any of the great writers who have been so 
glibly named by some of the parties to this discussion.” 





THE RATING OF GAS-WORKS. 

Sir,—I did not overlook the communication in the Journat for Aug. 5 
last on the above subject; Mr. H. E. Jones having previously acquainted 
me with his intention of writing it. As, however, it was written ata 
time when all Her Majesty’s loyal subjects were (or ought to have been) 
at the seaside, and indisposed to trouble themselves with these financial 
problems, it appeared to me to be inexpedient to provoke a discussion 
upon it then. 

The question of rating, although it may not have been brought formally 
under the consideration of the Committee of the Gas Companies’ Asso- 
ciation, has nevertheless been incidentally referred to again and again at 
their respective meetings. But it has always appeared to them that the 
instances of undue rating which are at different times reported in the 
JoURNAL are not matters of principle affecting all the companies alike, 
but merely incidental matters affecting one company only; that a 
decision on any of these particular cases would not benefit the com- 
panies at large ; and, consequently, that the Association could not, con- 
sistently with the regulations under which it has been established, take 
up the subject. : 

In considering this question, gas companies should bear in mind that 
they are not rated under any special law applicable to gas companies 
only, like the Gas-Works Clauses Act, but under the general law appli- 
cable to gas, water, telegraph, electric lighting, and other similar 
companies, and also to railways, canals, tramways, &c., which are, to some 
extent, analogous cases. Unless, therefore, the gas companies can show 
that the law as it stands acts unfairly to them as compared with other 
similar companies, they cannot expect the law to be altered to meet their 
views. It is, however (if I understand the matter rightly), not a question 
of law that the companies have to complain of, but the administration 
of the law; which, being under the control of the local authorities, is 
far more difficult question to deal with than the law itself. The “ hypo- 
thetical tenant”’’ principle, which has been followed in so many cases, 
and for so many years, has acquired almost as much force as the law 
itself; and it would be very difficult indeed to get any other principle 
substituted for it now. In cases of dispute, the same counsel and the 
same experts, both for and against, have to a very large extent been 
retained. Thus it is the general principle on which the inquiry is to 
proceed has fallen, as it were, into a groove, which, though not avowedly, 
has in practice been admitted by both sides ; and the evidence, instea 
of being directed against the principle itself, to show how unfairly it 
operates, has been confined to the amount at which the company ought 
to be assessed upon that principle, although all parties condemn it as 
about the most unsatisfactory mode of regulating rating that could 
possibly be devised, as it determines nothing, but, on the contrary, 
leaves everything to be settled according to the elasticity of the 
witness’s conscience. Nevertheless it has been followed so long that 
it would, as before stated, be very difficult to get any other principle sub- 
stituted for it. : 

Local authorities who supply gas or water beyond their own boundaries 
make the same complaint respecting the rating in the outlying parishes 
as gas companies, and seem to be in the same dilemma as the latter 
respecting a remedy. The Bill referred to in Mr. C. F. Jones’s letter m 
the Journat of the 14th ult. as having been introduced last session was 
promoted at the instance of the local authorities themselves ; but very 8000 
after its introduction, when the principle became known, and parties had 
the opportunity of testing it, the Bill was repudiated, and finally with- 
drawn. Some years ago the railway companies tried to establish some 
better principle for the rating of railways, and for a time it was believed 
that a principle had been hit upon that would meet their case; but, 
on mature consideration, it was found unsuitable, and had to be 
abandoned. Any new principle that the gas companies might wish to 
introduce should be well considered and agreed upon by the companies 
themselves before any attempt is made to proceed with it. Many 
systems have been suggested at different times, but none of them have 
been altogether free from objections. A gentleman, who seems to have 
given the matter considerable attention, suggested to me lately that 

the rating should be regulated by the consumption of gas in each 
parish. But this would not meet the case, as there must be many 
places where large mains are laid to supply distant localities, in which 
mains there is but very little consumption, or perhaps none at all; a0 
many other objections to such a system will suggest themselves 0 
careful consideration. it 
Water companies, like gas companies, are limited in their dividends 
10 or 7 per cent., as the case may be. But as water companies have = 
for the most part, attained their maximum dividends, the rating falls 
upon the shareholders, and is very hard upon them; while with gas 
companies, who for the most part have attained their maximuws, the 
rating falls upon the consumer—a fact somewhat conspicuously shown 
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in the circular referred to in the letter of Aug. 5 last, and which it would 
be well for gas companies to consider before taking any general action in 
the matter. There are, doubtless, many instances in which the rating 
has been assessed very unjustly; the case referred to by Mr. H. E. Jones 
being especially so. Still these are not matters of principle affecting all 
companies alike (which alone would justify any combined action on the 

art of the companies in opposing them), but simply matters of detail 
arising out of a principle that has been acted upon by both parties for 
many years past. . : : 

The points for consideration by the companies are— 

1. Whether the gas companies generally can make out any special 
case of injury, as compared with other companies liable to the 
same regulations. 

2. The injury admitted, is it of sufficient importance to make it 
desirable on the part of the companies, all circumstances con- 
sidered, to take any combined action for redress. 

The Committee of the Association will have another meeting very 
shortly, when I will take care that this subject is brought under their 
consideration ; although I am very decidedly of opinion myself that it is 
not a matter that they can take up. Oe Cecnen 

Gas Companies’ Association, + LIVESEY. 

6, Victoria Street, Westminster Abbey, S.W., 

Nov, 3, 1884, 





THE SHEFFIELD GAS COMPANY’S CHEMICAL WORKS. 

Sir,—In your issue of the 7th ult., and in the account you there gave 
of the ordinary general meeting of the Sheffield Gaslight Company, men- 
tion is made of the process used for dealing with the sulphuretted 
hydrogen evolved during the manufacture of sulphate of ammonia at the 
Grimesthorpe chemical works of the Company. You have thought this 
alleged nuisance to be of sufficient importance to remark upon it in your 
leader of the 7th ult.; and though you have not mentioned my name in 
connection with the affair, yet it was so mentioned in the reports of the 
meeting in the two Sheffield newspapers, and in a most objectionable 
manner. 

From correspondence in my possession from the Chairman of the 
Company, it appears that the Engineer (Mr. J. T. Key) is responsible 
for the Chairman’s utterances; and I here beg to state most emphati- 
cally that there is not one word of truth in any of the statements with 
which my name is coupled. Not only are the statements incorrect, but 
the very reverse of them is the truth ; and in your next issue I hope to be 
able to give my version of the whole matter. Circumstances have pre- 
vented me from replying to these statements earlier; but when I find 
them repeated in this morning’s Sheffield newspaper, I think it is time 
to be up and stirring. My apparent neglect has also been due to my 
intense anxiety to save the Company’s Engineer the degradation which 
must necessarily follow my explanation ; and this, for my part, I would 
have spared him. 

In a few days I shall ask you to insert another letter, setting forth the 
true facts of the case; but as I am sending it to the Government 
Inspector (who was my colleague in the matter of the inspection of these 
works), for his confirmation of details, the date is not under my control. 

G. Davis, 
Late Government Inspector of Alkali Works. 
Thorneliffe, near Sheffield, Nov. 6, 1884. 





THE APPEARANCE OF AMMONIA AT THE STATION-METER 
OUTLET. 

Smr,—When in charge of a large works in Russia, I have frequently 
seen traces of ammonia at the outlet of the station meter; the gas enter- 
ing showing no trace with the ordinary tests. I can, therefore, fully 
confirm the experience of your correspondent ‘‘Civis Romanus,” with 
regard to this fact. I may mention that fresh water was run into the 
station meter every morning, to correct the water-line. 

Onvs Propanpt. 


Smr,—Does “ Civis Romanus”’ test the gas at the inlet to the station 
meter, or at the purifiers only? Defects in centre-valves will sometimes 
allow a small quantity of gas to pass directly on to the station meter, 
bye-passing the purifiers, W.T 
Nov. 6, 1884, en 








Socrety or Arts.—The first meeting of the 131st session of the Society 
of Arts will be held to-morrow week (the 19th inst.), when the opening 
address will be delivered by Sir Frederick Abel, C.B., D.C.L., F.R.S., the 
Chairman of the Council. Previous to Christmas there will be four 
ordinary meetings, in addition to the opening meeting. The following 

apers (among others) will be read during the session :—‘‘ The International 
Health Exhibition,” by George Buchanan, M.D., F.R.S. ; “ Electric Light- 
ing in America,” by W. H. Preece, F.R.S.; “The Employment of 
Hydraulic Machinery in Engineering Workshops,” by Ralph H. Tweddell; 
and “ Recent Improvements in Coast Signals,” by Sir J.N. Douglass. The 
first course of Cantor lectures (Dec. 1, 8, 15) will be on “‘ The Use of Coal 
Gas,” by Harold B. Dixon, M.A. A special course of lectures will be de- 
livered, under the Howard Trust, on “‘ The Conversion of Heat into Useful 
Work,” by W. Anderson, M. Inst. C.E. 

PRESENTATION To Mr. H. Hawktxs.—On Thursday, the 30th ult., Mr. H. 
Hawkins, who has for some years filled the office of manager of the Hindley 
Local Board Gas and Water Works, was entertained at dinner, and pre- 
sented by the employés with an illuminated address and a marble time- 

lece, on the occasion of his leaving Hindley to take the position of Gas 
5 ,vuager to the Corporation of Heywood. The presentation was made by 
Mr. W. Marsh, one of the oldest members of the Local Board, who referred 
to the satisfactory progress of the gas and water undertakings under 
Mr. Hawkins’s supervision, and the appreciation of his services by the 
Local Board. With regard to those with whom Mr. Hawkins was in more 
intimate association—the employés—the present testimonial was, he said, 
& strong indication that while desirous of faithfully discharging his obliga- 
tions to his employers, he had not been neglectful of the interests of the 
an under his charge. Mr. Hawkins, in acknowledging the presenta- 
ion, said he should a. ways regard it with pride and pleasure. Since he 
ad been at Hindley he had striven to do his duty, and work in harmony 
With his fellow-men under the Local Board. He trusted that his successor 
Would meet with the same kind treatment which he had always received 
mthe men. A number of toasts were proposed ; and the proceedings 


Hegister of Patents, 


VaLves.—Hargreaves, J., of Widnes. No. 324; Jan. 2, 1884. 

This invention relates to valves which are moved to and from their seats 
by fluid action (as in pumps and similar apparatus); its object being to 
provide a valve in which the shocks and pressure shall be taken by metal, 
or hard resisting substance, and the sealing or prevention of the passage 
of a ~ effected by india-rubber or comparatively soft and flexible 
material. 


Maxkinc Satts or Ammonia.—Arrol, W., of Glasgow, and Meikle, J., of 
Maryhill. No. 12,174; Sept. 9, 1884. 

This invention relates to “apparatus used in that part of the manufacture 
of salts of ammonia in which the gaseous ammonia distilled from bye- 
products of gas-works or oil-works, or from other materials, is combined 
with acid ; and its objects are to construct the apparatus so as to be more 
durable than heretofore, and to facilitate the fishing out or separation of 
the crystallized salt of ammonia formed in the apparatus.” 
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Fig. 1 is a plan, and figs. 2 and 3 vertical sections at right angles to each 
other. The combination of the ammonia and acid is effected in a vessel, 
A, made of copper. This vessel is rectangular in plan; and about one- 
half of it is permanently covered by a curved dome, which (in transverse 
section, as seen in fig. 3) is a continuation of one outer side of the vessel, 
whilst it is at its inner part continued downwards in a partition or 
curtain, dipping down a little below the surface of the acid; the dome and 
curtain thus enclosing a space above one part of the acid. The bottom of 
the vessel is made with a deeper part or recess B, which latter is at this 

art not covered by the dome; and in the recess there is placed a copper 
Fish or tray, to receive the crystallized salt of ammonia. The acid is 
supplied by a pipe C, as required, and the gaseous ammonia is conveyed 
from the still by a pipe D, connected to a horizontal pipe E, placed on 
the higher part of the bottom, and close to the vessel’s side which is 
farthest from the recess B. This horizontal pipe has pe.forations made 
in it, on the side facing towards the middle of the vessel; and the jets of 
vapour issuing from these perforations produce currents in the liquid 
which carry the crystals, so that they accumulate in the tray fitted in B. 
This tray is lifted out, and the crystals are emptied into a receiver F’, by 
apparatus specially designed, so that the operation may be performed 
expeditiously, and with little labour. A framing G is constructed over 
the vessel, and has fixed on it a pair of rails, on which there runs a small 
wheeled truck, fitted with a pulley. A chain from a winch passes over a 
stationary guide-pulley, and then over the truck-pulley, and down to the 
tray, and has a hook at its end to engage with slings or bent rods fixed to 
the tray. The tray is, by means of the winch, first drawn up out of the 
vessel A, and then a lever-bolt, fitted upon the truck, is made to engage 
with a link of the chain, so as to secure it to the truck; after which the 
winch is turned to unwind the chain. Thereupon the truck moves down 
the rails, which are slightly inclined, and carries the tray with it to a 
position over the receiver. Another chain is then hooked to the back of 





Were altogether of a very pleasant character. 


the tray; and by its means the tray is tilted so as to empty its contents 
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into the receiver. The operations are afterwards reversed, and the tray 
returned to its place in the vessel A. A moveable cover, indicated by dotted 
lines in fig. 3, is provided for covering the open part of the vessel, excepting 
when the tray A is being moved out or in. A pipe, H, is connected to the 
dome to convey away from the covered part of the vessel A sulphuretted 
hydrogen with other unabsorbed gas or vapour which may enter with the 
ammonia; and another pipe, I, is also connected to the other part of the 
vessel, to lead off any gas or vapour which may find its way into that part 
of the vessel when the cover is in place. 

The patentees say: We do not restrict ourselves to the precise details 
described, provided the distinctive features of our invention are retained. 
These are (1) the construction of a vessel having one part permanently 
covered, and another part open or with a moveable cover, and also having 
in the Lottom of the part not permanently covered a recess for a tray for 
receiving and removing the crystals; (2) the making the vessel and tray of 
copper; and (3) the combination with the vessel of hoisting and traversing 
apparatus for lifting out the tray, and moving it to a position over the 
receiver. 


Gas-Firnzt Burners.—Bell, W., of Sheffield: No. 662; Jan. 4, 1884. 
This invention relates to burner apparatus for gas-fires ; the object being 
to produce an effective fire, and to reduce the consumption of gas, 


Fig 1 


2 












































Fig. 1 is a top view of the apparatus as applied to an ordinary fireplace. 
Fig. 2 shows the under side; and fig. 3 a section of the apparatus. 

A is a metal plate, to which the burners and other parts of the apparatus 
are attached. It is made the shape of the fire-place; the front edge being 
provided with gaps, B, to receive the burners C. Upon the top of A are a 
number of supports D; and a rail E, on which is js saad the bed-plate F. 
These parts carry the asbestos, or other substance of which the body of the 
fire is composed. Under the plate is a gas-receiver or inlet-pipe G; the 
connection to the a ay aor being made at any suitable part. Gas- 
nipples I are fixed in the front side, projecting horizontally towards the 
gaps B. The burners C are made from metallic tubing, curved upwards at 
the mouth, so as to project above the plate A. They are cut off obliquely, 
so as to direct the flame backwards upon the asbestos. Each burner is 
held in — by a staple K, and extends backwards so as to receive the 
end of the nipple ; sufficient space being left round the nipple to admit the 
requisite proportion of atmospheric air. Adjustable legs L, are employed 
for raising the front of the apparatus to a suitable position. 





APPLICATIONS FOR LETTERS PATENT. 

14,424.—Minuter, H. P., Craven Terrace, London, “Gas air-warming 
apparatus for heating air by suspension from an ordinary gas-burner.” 
Oct. 31. 

14,427.—Arnortt, F., Chancery Lane, London, “ Improvements in ap- 
paratus to be applied in connection with coke-ovens for conducting away 
from such ovens the gases, and for receiving the condensable constituents 
as they separate therefrom.” Oct. 31. 

14,468.—Tuompson, C., and Hammonp, C., Featherstone Buildings, 
London, “ Manufacture of ‘virgin gas’ for lighting, heating, and other 
purposes.” Nov. 1. 

14,480.—Gitcurist, H. C., and Betuamy, C., Fleet Street, London, 
“ Improvements in gas-pliers.” Nov. 1. 
- en J., Manchester, “Improvements in mechanical stokers.” 

ov. 3. 

14,509.—Grorn, L. A., “Improvements in gas-producer furnaces.” A 
communication from W. Backer, Budweis. Nov. 3. 

14,512.—Prentice, E. R. and H. N., Southampton Buildings, London, 
“ Apparatus for igniting gas-engine charges at starting.” Nov. 38. 

14,551.—Jameson, J., Lincoln’s Inn Fields, London, “ Improvements in 
and apparatus for the manufacture of coke.” Nov. 4. 

14,555.—Parsons, A, J., Ealing, “Improvements in gas-burners.” Nov. 4. 

14,556.—Srimon, H., “Improvements in covers for retorts and similar 
receptacles.” A communication from The Berlin Anhaltische Mas- 
chinenbau-Actien-Gesellschaft, Berlin. Nov. 4. 

14,596.—Tart, W., and Littey, A., Burton-on-Trent, ‘An improvement 
in coolers, refrigerators, and condensers.” Nov. 5. 

14,685.—Wicuam, J. R., Dublin, “Improvements in lighthouse and 
general illumination in combustion of gas.” Nov. 6. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 

4212.—WinsTAnLeEy, G., Coventry, ‘Improvements in the regenerators 
of furnaces and in the tiles used in the construction of them.’”’ March 1. 

8144.—Reppig, A. W. L., “‘An improved arrangement of air and smoke 
passages in the setting of retort and muffle furnaces.” A communication 
from the Stettiner Chamotte Fabrik-Actien-Gesellschaft (vormals Didier), 
Stettin. May 23. 

9949.—CapitTarnE, E., “ Improvements in gas motors.” A communication 
from Benz and Co., Mannheim. July 9. 

10,090.—Tuomrson, W. P., “Improvements in furnaces for use in the 
manufacture of gas.” A communication from the Stettiner Chamotte 
Fabrik-Actien-Gesellschaft (vormals Didier), Stettin. July 12. 











OPENING oF New Gas-Works at BoLToN-ON-DEARNE.—This town will, 
it is bose soon become the centre of an additional coal supply from 
South Yorkshire ; and a Company was lately started to provide gas-works. 
These have now been erected by Mr. T. W. Stears, of Hull, and brought 
into operation. 








Parliamentary Intelligence, 


HOUSE OF COMMONS. 
Monpay, Nov. 3 
THE DRAINAGE OF THE LOWER THAMES VALLEY. 

Mr. Gites asked the President of the Local Government Board whether 
any inquiry as to the dissolution of the Lower Thames Valley Main 
Sewerage Board has yet been held; what constituent authorities have, in 
response to his inquiries, expressed themselves as desirous of being sepa- 
rated from the Joint Board; and whether he would grant facilities for 
giving effect to the recommendations in the special report of the Com. 
mittee of last session, and for enabling the Local Authorities to carry out 
schemes for the disposal of their sewage in their own localities, 

Mr. G. RussExt (replying on behalf of Sir C. Dilke) said: With the view 
of determining whether the pending inquiry should be limited to the dis. 
solution of the Lower Thames Valley Main Sewerage District, or the 
question of the separation from the district of certain constituent authori- 
ties, the Local Government Board have been in communication with the 
several Local Authorities on the subject. The last reply was not received 
until last week, and my right honourable friend (Sir C. Dilke) has directed 
that the inquiry shall be held as early as practicable. The constituent 
authorities who, in response to our inquiries, have expressed themselves ag 
desirous of being separated from the joint district are the Urban Sanitary 
Authorities of Kingston, Richmond, Heston and Isleworth, New Malden, 
and East Moulsey, and the Rural Sanitary Authority of the Kingston 
Union. It is also inferred that Teddington is in favour of separation, 










Tuurspay, Nov. 6. 
SIR J. N. DOUGLASS AND THE IMPROVED GAS AND OIL BURNERS 
COMPANY. 

Mr. Gray asked the President of the Board of Trade whether his atten. 
tion had been called to an article in the Financial News of Oct. 17, to the 
effect that the Improved Gas and Oil Burners Company was about to be 
voluntarily wound up; that the capital of the Company consisted of 
£50,000, in 10,000 shares of £5 each, of which £30,000 (£25,000 in shares, 
and £5000 in cash) was to have been paid to Sir James N. Douglass for 
certain patent rights for improved burners, &c.; that £17,500 in shares 
was to have been given to Messrs. Hopcroft and Co. for their services in 
constituting the Company, and procuring the subscription of the remain. 
ing 1500 shares; and that on these 1500 shares £1 10s. per share only has 
been paid up. Also whether the Sir James N. Douglass mentioned is the 
same who is Engineer tothe Trinity House; whether Sir James N. Douglass 
received any portion of the £5000 he was to have been paid in cash; 
whether, at the time he was negotiating the sale of his patents for a very 
large sum to the Company named, it was proposed to place him on the 
Illuminants Committee, which was to judge of the respective merits of 
his and rival patents for the improved illumination of lighthouses; 
whether this led to the resignation of Professor Tyndall; and whether 
the Board of Trade age ig instituting any inquiries with regard to 
the transactions between the Engineer to the Trinity House and the 
Improved Gas and Oil Burners Company. 

Mr. CHAMBERLAIN: I have seen the article to which the honourable 
member alludes, and which refers to (among others) the Engineer to the 
Trinity House, who has informed the Elder Brethren that he has received 
in cash £500 out of the £5000 which he was to have been paid in cash, 
He further states that the sum so received is about one-fourth of the 
money expended by him out of his own pocket in perfecting the invention. 
The two parliamentary papers which were laid on the table of the House 
last session will show the whole history of the Iluminants Committee, 
and contain all the information in my possession as to the resignation of 
Professor Tyndall. Before the formation of the Committee, the positions 
of Sir James Douglass (who had given the free use of his patents to the 
Lighthouse Boards) and of Mr. Wigham, the well-known Gas Engineer of 
Dublin (who, being a manufacturer and contractor, held patents of which 
he retained the benefit), were much considered. It was originally pro- 
posed that both should assist the Committee, but that neither of them 
should be a member of the Committee. This was found inconvenient, 
and the Committee was enlarged so as to include (among other members) 
both Sir J. Douglass and Mr. Wigham. The facts will be found fully 
stated in the letter of the Board of Trade of May 11, 1883. The Trinity 
House are acquainted with all the facts, and are satisfied of the perfect 
integrity of their Engineer. It is not, therefore, my intention to institute 
any further inquiry. — 

Frinay, Nov. 7. 
THE LONDON WATER COMPANIES AND THE THAMES, 

Mr. LasoucuereE asked the Secretary to the Local Government Board 
whether, in view of the fact that the stream in the Thames below Tedding- 
ton Lock is already not sufficient to scoure the bed of the river and carry 
away the sewage brought up with the tide, and that each successive year 
it has been reduced in volume owing to the water taken by the London 
Water Companies above the lock, the Board contemplates taking any steps 
to prevent the Companies from withdrawing more water from the stream 
than they do at present. 

Mr. G. RusseLL: The five London Water Companies drawing water 
from the Thames are limited to taking from the river a supply not exceed- 
ing 20 million gallons each per day. These Companies (who are entitled 
to take collectively 100 million gallons daily) have been drawing at the 
rate of from 80 to 90 millions per day, which is rather more than one 
half of the total supplied by them to London. There appears to be no 
doubt that the volume of water in the river has not been so low for many 
years past 'as it has recently been. In the last month or six weeks, the 
water flowing over Teddington Weir has been, on an average, about 30) 
million gallons daily; while the average daily flow of water over the wel! 
in the month of July, during a period of 30 years (after deducting certain 

riods of special floods), was about 500 millions per day. The recent 

iminution in the volume is the result of the long period of drought, and 
is not to any appreciable extent occasioned by an increased draught by the 
Water Companies. In the four months‘ended October last, the quantity 
taken by these Companies was about 15 million gallons per day more thal 
in the corresponding period of last year, and 19 million gallons per day 2 
excess of that in the same months of 1882. The Companies are no 
exceeding their limits of draught; and the Local Government Board are 
not empowered to interfere. With regard to the evils which are occasioned 
by the sewage brought up by the tide, as the honourable member is awa’, 
the subject of the sewer outfalls of the Metropolis is now under tle 
consideration of a Royal Commission; and it is to be hoped that the 
Commissioners will be able to suggest some remedy. 








Kent Water-Works Company.—The half-yearly meeting of the pr 
prietors in this Company took place yesterday (Monday) at the Canno? 
Street Hotel ; but our reporter, in common with the other representatives 
of the Press, was refused admission. This Company is now almost alone 
among the Metropolitan Water Companies which declines to admit 
reporters to its meetings. 
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SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 
Saturpay, Nov. 8. 
(Before the MASTER OF THE Rotts, and Lords Justices CoTton and Linviey.) 
TODD V. ROBINSON. 

This case involved a question as to the application of section 193 of the 
Public Health Act, 1875, which provides that officers or servants employed 
under the Act by a local authority shall not “in any wise be concerned or 
interested inany bargain or contract made with such authority for any of 
the purposes of this Act,” and imposes a penalty of £50 upon any person 
acting in contravention of the provision. The defendant was Clerk to the 
Local Board for the Cowpen district, and in July or August, 1882, entered 
into a contract with the Blyth and Cowpen Gas Company for the lighting 
of the public lamps and the supply of gas to the Board. The defendant 
was a Director and shareholder of the Company. It was the duty of the 
Board to arrange for the supply of gas,and the Company was the only gas 
company in the district. In these circumstances the question arose whether 
the Nefendant was liable to the penalty imposed by section 193 of the Act. 
Justice Field, upon the trial of the action at Newcastle, held that he was 
liable; and from this decision the present appeal was brought. 

Mr. Currry appeared for the appellant; Mr. Bosanquet, Q.C., and 
Mr. Watton for the respondent. 

The Court gave judgment dismissing the appeal; their Lordships being 
of opinion, upon the authority of previous decisions, that the defendant was 
“interested” in the contract in question, and that it was impossible to 
escape from the language of section 193, taken in conjunction with rule 64 
of the second schedule to the Act. 





HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Frmay, Nov. 7. 
(Before Justice Currty.) 
HAYWARD UV. THE EAST LONDON WATER-WORKS COMPANY, 

This was a motion on behalf of the plaintiff, who sought to restrain the 
defendant Company from cutting off the water supply from certain houses 
belonging to him at Leytonstone. The plaintiff had tendered payment of 
the water-rate on the net value of the premises; but the defendants 
claimed to have payment on the gross value. The plaintiff tendered not 
only payment for the full six months, but also the amount of rates to 
Christmas; but it had been refused. The Company insisted on payment 
being made as in former years; and on the justices fixing the amount of 
the rate, if it were found that there was an excess in the defendants’ 
charge, they would refund the amount. The defendants, however, refused 
to go to the justices, and insisted that they should be taken there by the 

laintiff, who considered that he was aggrieved. The matter came before 
his Lordship, as Vacation Judge, on the 15th ult. (see ante, p. 728), when 
an injunction was granted to restrain the defendants from cutting off the 
supply of water to the premises, pending the further hearing of the case. 
The threat had not been carried into effect,and the Company were willing 
to continue the supply if the plaintiff would undertake to go to the justices 
at once. The contention of the defendants was that the balance of con- 
venience was in their favour,and the plaintiff ought to pay the claim made ; 
adopting such a course as he might think fit to have the decision of the 
justices. 

Mr. Romer, Q.C., and Mr. Goprerror appeared for the plaintiff; and 
Mr. Wricut for the Company. 

His Lorpsuir said, as this was a most important question, he would 
take time to consider his decision. He woul continue the order with 
respect to the supply of water to the houses. 





QUEEN’S BENCH DIVISION.—Tuvrspay, Nov. 6. 
(Before Justice MatuEw, without a Jury.) 
THE CORPORATION OF BASINGSTOKE UV. THE BASINGSTOKE WATER COMPANY. 

This was an action which, in the result, did not appear to be of a very 
substantial character ; the sole point in dispute being the amount of costs 
which the defendants were entitled to receive from the plaintiffs in connec- 
tion with the proceedings relating to the transfer of their undertaking to 
the Corporation. 

Mr. Crump and Mr. Nicox1 appeared for the plaintiffs; Mr, Frxxay, Q.C., 
and Mr. Gore for the defendants. 

Mr. Crump said the action was brought to enforce performance of an 
agreement entered into between the plaintiffs the Mayor and Burgesses of 
Basingstoke with the Basingstoke and Estrop Water-Works Company, 
Limited, dated Dec. 22, 1881, by which the defendants agreed to sell to the 
plaintiffs their undertaking ; and it really resolved itself into a very simple 
question, because everything had been done which the agreement provided 
should be done, and it was only at a very late stage of the proceedings that 
defendants refused to hand over the works to the plaintiffs. Following the 
agreement of December, 1881, there was an arbitration, which took place 
in February, 1883, to fix the price; two Arbitrators and an Umpire being 
appointed. On the 15th of March an award was made by the Cantos, by 
which the price was fixed at £9960. On the 16th of March the award was 
taken up; and then an application was made to the Local Government 
Board for their consent to the purchase. On the 24th of that month the 
statutory inquiry took place; and on May 23 the consent of the Local 
Government Board was given to the Bowes Men In the following August 
spolication was made to the Public Works Loan Commissioners to enable 
the Corporation to complete the purchase; and on Sept. 4, the loan 
having been granted, a plication was made by the plaintiffs to the defendants 
to have the water-works handed over to them, and an offer was made of 
the price which had been fixed bythe Umpire. The defendants now raised 
this contention, that the plaintiffs were bound to pay any costs which they 
thought proper to incur in connection with the arbitration. But, as he 
(Mr. Crump) gleaned from the pleadings, the only point they realiy 
Intended to insist upon was this—that, whereas the plaintiffs said they 
were only liable to pay, under the terms of the ement, or of the award 
made pursuant to the agreement, the taxed costs (which had been tendered 
to them), the defendants said that taxation had nothing to do with it, 
and they were entitled to deliver a bill of what they considered proper and 
Teasonable costs, which the plaintiffs must pay, without taxation. It 
would be for his Lordship to say whether taxation was not the proper 
mode of arriving at the amount of costs to be paid. The taxation had 
been carried out, and the amount of the allocatur paid into Court. The 
Teasons which appeared to have actuated the defendants in refusing to 
carry the agreement into effect came out incidentally in the course of the 
rpccodings. The agreement having been made in December, 1881, the 
sefendants who were only an ordinary trading Company), in October, 

882, desire to become incorporated, and so entitle themselves to the 
nefits which the Companies’ Acts would give them on the sale of their 
bg to the Local Authority ; and a Bill was introduced into the House 
of Commons for the purpose of what they called “ re-incorporating the 
mpany.” But when the whole of the circumstances were brought to 


‘the knowledge of Lord Redesdale, the Bill was suspended, and ultimately 





abandoned;' and for the time the defendants appeared to have tried 
every possible means to prevent the plaintifis getting the benefit of the 
agreement. 

Justice MarHew remarked that the question of the costs must be 
governed either by the agreement or by statute. 

Mr. Crump said the en og provided that all costs properly incurred 
should be paid by the plaintiffs. He should contend that the taxation was 
a very liberal one. 

Mr. Gore said there was some correspondence preceding the agreement, 
and this was important. 

Mr. Crump said the agreement was under seal, and was complete in 
itself; but he did not object to the correspondence being looked at, if his 
Lordship thought proper. The words of the agreement were: ‘ The costs 
of the said arbitration, and all proper costs and expenses whatever incurred 
in the matter by the Water Company.” On Oct. 31, 1883, the conveyance 
was sent to the defendants’ solicitors ; and on the 12th of November the 
defendants’ solicitors delivered their bill of costs, amounting to £2047. On 
Jan. 14 of the present year an application was made to tax the costs, and 
on Jan. 24 the draft conveyance was again sent to the defendants’ solici- 
tors, and returned without final approval; the position taken being that 
the costs must be paid before anything further was done. It seemed to 
him perfectly clear, on the agreement, that the payment of the costs was 
not a condition precedent to the right to the conveyance. The bill was 
taxed by Master Meniey Smith, under protest by the defendants. 

Mr. Gore said it was contended by the defendants that there was no 
power to tax under the award at all, inasmuch as it was a matter of agree- 
ment that the only taxation could only be as between party and party, 
which was not contemplated by the agreement; and t.1erefore the defen- 
dants attended the taxation under protest. 

Mr. Crump said the amount taxed off was £980, leaving the amount of 
the allocatur £1067 0s. 10d., which was tendered. 

Mr. Gore said he was instructed that there had been no tender. 

Justice MaTuew said the real question seemed to be whether the defen- 
dants were entitled to costs as between party and party, or as between 
solicitor and client. 

Mr. Finuay said this was so. The Master distinctly stated that he could 
only tax as between party and party. He contended on the agreement 
that the defendants were entitled not only to party and party costs of the 
arbitration, but to all reasonable costs and expenses as between solicitor 
and client. To show the hardship on the defendants, he might point out 
that the Master had disallowed £203 9s. 7d. out of the first set of items, 
amounting to £302, on the ground that, whether reasonably incurred or 
not, they were incurred prior to the arbitration, and he had only to tax the 
costs of the arbitration as between party and party. This instance alone 
was sufficient to show that the taxation by the Master did not cover the 
costs and expenses referred to in the agreement. The learned Counsel 
having further pointed out how it appeared to him that the taxation of 
costs had been unfair to the defendants, 

Justice MaTuew said he did not understand from Mr. Crump that the 
plaintiffs objected to the defendants having all proper costs according to 
the agreement. 

Mr. Crump said this was so. 
misapprehension. 

Mr. Finuay said the Master in fact had not taxed under the agree- 
ment at all, but simply under the award. 

After some further Eununston, 

Justice MatHew asked what Mr. Crump suggested should be the prin- 
ciple of the Master in taxing the bill. There was, he said, a great deal of 
preliminary negotiation before there was anything in the nature of litiga- 
tion between the parties, and the defendants were apparently entitled to 
have some allowance made in respect of this. 

Mr. Crump said if his Lordship would consult the Master he would find 
this was allowed. 

Justice Matuew then suggested that the matter should stand over, in 
order to enable the Master to report to him on what footing he had con- 
ducted the taxation; and that, if he had not already done so, he should 
tax the bill on the footing that all reasonable expenses, as between solicitor 
and client, incurred by the vendors should be paid by the plaintiffs. 

Mr. Crump said he was quite willing to assent to this. 

Justice MaTHEew said this appeared to him to be the correct view—that 
all the costs connected with the matter should be taxed upon the footing 
that it should be ascertained what was reasonable as between solicitor and 
client ; then the costs should be reserved until he heard from the Master. 
On the other point, it was quite clear the plaintiffs were entitled to have 
the conveyance completed. 

This was assented to, and Counsel agreed to endorse their briefs in the 
following form :—That it be referred to the Master to ascertain what the 
proper costs are in the matter under the agreement, as between solicitor 
and client, and report to the Court the amount ; the question of costs to be 
reserved, the conveyance to be executed within three weeks, with liberty to 
apply to the Court if any difficulty arose. 


He believed the defendants were under a 





HIGH COURT OF JUSTICE, IRELAND—CHANCERY DIVISION. 
Monpay, Nov. 3. 
(Before the Vice-CHANCELLOR.) 
KINGSTOWN TOWN COMMISSIONERS UV. DUBLIN CORPORATION. 

This was a motion for an ad interim injunction to restrain the 
defendants, pending the hearing of the action, from reducing and keeping 
reduced the statutable high pressure of the water delivered by them to 
the plaintiffs, as such statutable high pressure is defined by the 4lst 
section of the Kingstown Township Act, 1869. The application was 
grounded on affidavits ; it being contended by the plaintiffs that, under 
their contract, the defendants were bound to give a constant supply at 
245 feet above the sea-level ; and that by reducing the pressure, as alleged, 
the supply to houses on the more elevated portions of the township had 
been deficrent and not equal to the requirements of the inhabitants. 

Mr. Monrog, Q.C., and Mr. Quitu appeared in support of the applica- 
tion; Mr. Bew ey, Q.C., for the Corporation. 

Mr. Monnoe said an arrangement had been come to which would render 
it unnecessary to proceed with the- motion at present; the defendants 
having given an undertaking, pending the trial of the action, to restore 
the valves in the meter-vault to the position in which they were prior to 
the 28th of June last, when the alteration was made, and the Kingstown 
Commissioners to give the usual undertaking as to damages, and consent- 


ing to let the motion stand till the hearing of the action. 


Mr. Bew ey said it was also part of the undertaking, that the Blackrock 
Commissioners should speed the hearing of the action on as early a day as 
possible. 

Mr. Monroe : Certainly. , 

Mr. Bswiey observed that, from the nature of the case, an injunction 
motion would dispose of the case, so that whenever it was heard it would 
Nave to be heard fully, and it would be unsatisfactory for all parties to 
have a partial hearing now. 

The Vice-CHANCELLOR made an order on the terms of the consent ; let- 
ting the motion stand over till the hearing of the action. 
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SHEFFIELD COUNTY COURT.—Tuurspay, Nov. 6. 
(Before Mr. T. Exuison, Judge.) 
THE BATH-RATE DISPUTE. 

a number of actions were set down for hearing, in which the 
Sheffield Water Company were the plaintiffs, and the amounts sued for 
were arrears of charges made for supplying baths with water. In several 
of the actions, the defendants paid the amounts to the Company on the 
previous day; and in these, his Honour, upon the application of the 
Company’s Law Clerk (Mr. B. P. Broomhead), made an order for the 
payment of costs. In the first action the defendant did not appear. The 
amount claimed was £3 11s., for water supplied to a bath from Dec. 25, 
1878, to Dec. 25, 1884. His Honour made an order for the payment of the 
claim, with costs. 

The second action was against Mr. Joseph Brailsford, Fulwood Road; 
the claim being for 11 quarters’ bath-rate. 

Mr. BaRKER appeared for the Company; and Mr. H. Cuampers for the 
defendant. 

Mr. Barker said he was unable to see how there could be any possible 
defence to the action. He could only suppose that Mr. Brailsford, having 
said he would not pay until he was made to pay, had now come to the 
Court for the purpose of being made. Mr. Brailsford paid his bath-rate 
urtil a dispute arose as to his liability to pay at all. He never disputed 
the charge which the Company made, until people began to say they were 
not liable to pay for water used in baths. Then he refused to pay, and did 
not pay anything for his bath during the eleven quarters which the Com- 
jae were now seeking to recover. He had since a a meter to his 

ath. When asked for payment of the arrears, Mr. Brailsford said, in 
effect: “I am going to have a meter, and what I propose to do is this: I 
will use the meter for a year, and then I will ask you to allow me to pay 
the arrears upon the footing of the quantity of water I have used during 
the year.” The Company could not, of course, listen for a single moment 
to such a suggestion as this. The learned Counsel contended that his 
Honour’s decision in Mr. Lancashire’s case, which was before him early 
this year,* really decided this one; and he suggested that it would be idle 
to again go into a long legal argument. The only question was whether 
Mr. Chambers could distinguish this and the other cases from Mr. 
Lancashire's. 

Mr. CuamBers: I think I can. 

Mr. BarkER then proposed, as the most convenient course of proceeding, 
that Mr. Chambers should endeavour to show in what respect Mr. Brails- 
ford’s case differed from Mr. Lancashire’s. 

Mr. Cuampers said he had no objection to do so. He distinguished 
Mr. Brailsford’s case from Mr. Lancashire’s in this way: Mr. Brailsford 
paid his bath-rate up to a certain time, and then refused to pay. He sub- 
sequently fixed a meter to his bath, and suggested to the Company that as 
the circumstances of his family were exactly the same as they were during 
the time he refused to pay the bath-rate, a fair test would be to use the 
meter for any period, long or short, which the Company might fix ; and, on 
the result being ascertained, he would settle the disputed account upon 
the basis of the quantity of water registered by the meter. For some 
reason or other the plaintiffs declined to do this. The Company were 
suing for eleven quarters on their estimate scale; and it was a curious 
coincidence that the meter had registered for a time which exactly covered 
a like period. He should put Mr. Brailsford into the box, and he would 
tell his Honour that the circumstances of his family during the time the 
meter had been in use were precisely the same as they were previously ; 
that the members of his family were the same; and that his household 
went on exactly as before. Yet there was this remarkable discrepancy, 
that while the Company’s estimate scale for Mr. Brailsford’s house was 
7s. 6d. per quarter, the consumption of water in his bath, as shown by the 
meter, was only 1s. 33d. per quarter. He had a sum into Court, equal 
to this amount for the eleven quarters sued for; and he contended that 
this was all the Company were entitled to. 

Mr. Brailsford was then called; and, in answer to Mr. CHamBers, he 
stated that during the eleven quarters the meter had been fixed to his 
bath his household and all its arrangements were precisely the same as 
they were before the meter was used. The bath had been used, as far as 
he knew, just as it was before, and as often. He had not given any 
instructions that the water should be used more sparingly, or the bath less 
frequently. 

In reply to Mr. Barker, witness said he was one of those who originally 
refused to pay a bath-rate at all. He did this upon the advice of Mr. 
Broomhead; and at Mr. Broomhead’s particular request he joined an 
Association to contest the Company’s chien to charge for water supplied 
to baths. During the eleven quarters which the Company were suing for, 
he was at his place of business during the day. 

Mr. Barker again contended that there was no difference between this 
and Mr. Lancashire’s case. Mr. Brailsford’s estimate of the quantity of 
water used during the period sued for must be a “ mere guess,” to quote the 
words used by his Honour in giving his judgment in Mr. Lancashire’s case. 
As Mr. Brailsford was not always at home, he could not tell what happened 
in his bath-room. Thousands, or even millions of gallons of water might 
have been running to waste. 

After some further argument, his Honour said he would give his decision 
on Thursday week. 

The next action was that against Mr. Joseph Hall, of Earl Street, and 
the amount of the claim was 5s. 7d. 

Mr. BarKER said the amount was so small that the Company would not 
have troubled his Honour about it, only in justice to their customers the 
— that if they enforced payment from one they must enforce it 

rom all. 

Defendant (who conducted his own case) said he had never used a pint 
of water in the bath, because the bath-room was socold. He paid a quar- 
ter’s rate under protest, and then informed the Company that he was not 
using the bath, and did not intend to do so. He severed the connection- 
pipe, and told the Company what he had done. 

In answer to his Honour, defendant said he believed the receipt for his 
past quarter’s rate showed that he paid the money under protest. 

As defendant had not the receipt with him, the case was adjourned for 
a week to allow of its production. 

Another action was that against Mr. Tobias Guttman, jeweller, of High 
Street and Durham Road. 

Mr. Barker said this case was on all fours with Mr. Lancashire’s, with 
this exception, that the defendant had not paid any water-rate. The 
— covered by the claim was from October, 1879, to June, 1883. 

hough the defendant had not paid anything for water a to his 
bath, this he (the learned Counsel) contended, made no difference. The 
defendant knew the terms under which the water was so supplied, and 
that if he did not pay by measurement he must pay according to the 
estimate scale. 

In answer to his Honour, defendant said the only defence he had to 
make was that he had offered the money at the Company’s offices, but that 
he did not wish to pay the Company’s Solicitor’s expenses. 


To-da 





* See Journal, Vol. XLIII., pp, 151, 240, 454. 











His Honour gave a verdict for the Company, with costs. 
The next action was one in which Mr. H. Cornelius Flory, of West. 
bourne Road East, was the defendant; the claim being £4 7s. 4d, The 
period covered by the claim was from July 26, 1878, to June 24, 188], 

Mr. CHAMBERS represented Mr. Flory; and, after some formal evidence 
had been given by a collector in the employ of the Company, he was asked 
if he could prove that there was a bath in the house, and replied that he 
could not. 

Mr. Barker then called Mr. Gollom, the Company's inspector of 
plumbers, who stated that he saw a bath in the house at the time it was 
erected, but he could not say when this was. 

This evidence not being deemed sufiicient, 

Mr. Barker asked that the case should be adjourned for a week, in order 
that the house might be visited. 

Mr. CHAMBERS ultimately admitted that there was a bath, and then pro. 
ceeded to contend that this case differed from the others, inasmuch as 
there had never been any consent by the defendant to pay for the water 
supplied to his bath, and no payment made by him. It was not sufficient, 
he said, for the Company to say there was a bath. 

Mr. F. J. Bramwell, Waingate and Western Bank, was the next defen. 
dant. He said he had paid the bath-rate under protest, and he produced 
his receipts to show this. He subsequently fixed a meter, and found that 
he had used 2s. 9d. worth of water in nine months. He contended that he 
had already paid the Company more than they were entitled to. 

His Honour said he would give his decision in the two foregoing, with 
the other cases next week. 

An action was brought against Mr. J. A. Brailsford for £4 10s., arrears 
of bath-rate. The defendant did not appear; and an order was made for 
the amount claimed, with costs. 

His Honour also gave judgment for the Company in actions brought 
against Mr. Albert Atkin, Abbeydale Road, for 8s., and against Mr. C. H, 
Garland, Fentonville Street, for £1 9s. 1d. 

The Company brought an action against Mr. John Steele, Oakholme 
Road, for £2 3s. 8d. for water supplied to a shower bath; but during the 
adjournment for luncheon it was decided to withdraw the case. An inti- 
mation to this effect was made by Mr. Barker on his Honour returning 
into Court; and, on the application of Mr. Chambers, costs were allowed 
for one witness. 


BRISTOL POLICE COURT.—Monpay, Nov. 3. 
(Before Messrs. PeTHick, Nasu, and Gopwin.) 
UREN VU. THE BRISTOL WATER-WORKS COMPANY. 

This was a case involving a dispute as to the amount of the annual rack- 
rent or value of a dwelling-house and premises attached, supplied by the 
defendant Company with water. 

Mr. GoopEveE appeared for Mr. Uren; Mr. Pooxe for the Company. 

Mr. GoopEvE opened the case by stating that plaintiff had had a dispute 
with the Company as to the annual value of the premises upon which he 
had to be rated for payment of water-rates ; and this dispute he brought 
before the Bench for their decision, in accordance with the 32nd section of 
the Company’s Act of 1865. This section provided “that if any dispute 
should arise as to the amount of the annual rack-rent or value of any 
dwelling-house or premises supplied with water by the Company, such 
dispute shall be decided by two Justices of the city of Bristol; provided 
that the amount of the annual rack-rent or value to be fixed by such 
Justices shall not be less than the gross sum assessed to the poor-rate, 
or less than the rent actually paid for such dwelling-house or premises.” 
Before going into the facts of the case, however, he wished to refer to the 
legislative provisions under which the Company were authorized to charge 
for water supplied by them. The first provision he would call attention to 
was that contained in section 68 of the Act of 1862, which laid down that the 
Company should, at the request of the owner or occupier of property, furnish 
to every occupier of a private dwelling-house, &c., under certain conditions, 
a sufficient supply of water for domestic use. Another section provided 
the rates at which the water was to be supplied for domestic use ; and the 
Act also defined what was a supply for domestic purposes. The Act 
further enacted that it was lawful for the Company to supply water for 
other than domestic purposes, upon such terms as might be agreed upon 
between the Company and the parties supplied. So that in the original 
Act they had provisions for the supply of water for domestic purposes, and 
that the rate of payment was to be calculated upon the annual rack-rent 
or value of the premises; and that where it was supplied other than for 
domestic purposes it was to be paid for upon such terms as the party 
receiving it agreed upon with the Couey He had already said that a 
section in the Company’s Act provided that if disputes arose as to 
the amount of the annual rack-rent or value of the property supplied 
by the Company, then the Justices should decide the dispute. In 
Mr. Uren’s case such a dispute had arisen; and he came to the 
Justices under the section, which laid down that such dispute should be 
decided by two Justices, provided that the amount of the annual rack-rent 
or value to be fixed by such Justices ‘should not be less than the gross 
sum assessed to the poor-rate,” or less than the rent actually paid for such 
dwelling-house or premises. It was clear from the Company’s own Acts 
that they were authorized to have their rate calculated upon the actual 
rack-rent or value of the premises; and he (Mr. Goodeve) submitted that 
the question for the Bench to decide was as to the actual rack-rent or 
value of the premises occupied by Mr. Uren. The learned Counsel quoted 
decisions which had been come to recently upon the meaning of the words 
he now submitted to the Bench, in support of his case. The very words 
occurred in the Warrington Water Company’s Act; and they were the 
subject of a decision in the Queen’s Bench Division. The words were 
that the Company should supply an owner or occupier of property with 4 
sufficient supply of water, the rate of payment to be fixed by the amount 
of rack-rent or value of the property. Judgment was given (in favour of 
the defendant) that the plaintiffs were bound to calculate the water-rate 
upon the gross rateable value. He (Mr. Goodeve) went on to state that 
the case went to Higher Courts; and he gave the decisions of the judges 
in each instance, and maintained that the rateable value was clearly the 
sum assessed to the poor-rate. Mr. Goodeve next quoted the case 0 
Dobbs v. The Grand Junction Water-Works Company, in support of his 
contention as to the sum upon which the Company had to base their rent— 
viz., the sum assessed to the poor-rate. The county rate, he pointed out, was 
based on the net annual value, and so were the general district rates autho- 
rized by the Public Health Act, 1875; and he submitted that the decision of 
the House of Lords in Dobbs’s case was likewise on the “net annual value. 
So that, he said, the decision of the Courts was only in accordance with the 
principle which, so far as he knew, universally prevailed with the Legisla- 
ture. He felt he was assuming that it would be conceded by their Worships 
that, under the original Act—the 68th and 69th sections—and under the 
26th section of the Company’s subsequent Act of 1856, the words there 
used, “ annual rack-rent or value,” must bear the interpretation which was 
put on them by the decision of the Courts in two cases, as being equivalent 
to the rateable value. A provision he had quoted in the early part of his 
remarks said that “ the amount of the annual rack-rent or value should 
not be less than the ‘ gross’ sum assessed to the poor-rate.” What, then, 
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was the meaning of the words, “sum assessed to the poor-rate?” Why, 
the amount upon which the poor-rate was paid; and this was paid upon 
the rateable value. He submitted if the word “gross” was not in the 
above provision, there could be no sort of point in the case. There was 
only one sum ; and the “ gross” sum was simply one sum. But what was 
the meaning of the word " gross ?” The definition in the Law Lexicon 
was “absolute and entire’ —i.e., that the rateable value was absolute and 
entire. He therefore maintained that the words “gross sum assessed to 
the poor-rate ” meant the entire sum assessed to the poor-rate. What 
definition did the Law Lexicon give to the word “assessed?” It said it 
was derived from a Latin word which meant “setting a tax;” and the 
legal significance was “to rate or ascertain.” Applying this definition to 
the matter in question, it meant the “ gross sum rated or ascertained.” No 
rate was valid except upon the net value, so that the only sum that could 
be assessed was “ the net rateable value ;” and to hold otherwise after the 
section as to the annual rack-rent or value would be to contradict the 
whole thing on which it was said the rate was to be computed. He 
then explained the facts of the case. The Company, he said, had charged 
Mr. Uren in respect of his house a percentage upon £240, which was the 
gross estimated rental in the rate-book, for three quarters of a year. The 
charge was 24 per cent. under the 68th section, 1 per cent. under the 69th 
section, and a further 1 per cent. under the 26th section of the Act of 
1865. The amount for the three-quarters’ rent was £8 2s. Mr. Uren made 
no objection with regard to the charge for water-closets; but the main 
objection was upon the matter that he had been arguing. The rateable 
value upon which Mr. Uren was assessed to the poor-rate was £204; and 
Mr. Uren contended that he ought to be rated upon the latter sum, and 
not upon £240, the gross estimated rental. In addition to this, there was 
a charge of 15s. 9d. in respect to the garden. Mr. Uren said he had made 
no agreement with the Company in respect to any supply of water 
specially for the garden; and he (Mr. Goodeve) pointed out that, under 
the 71st section of the Act, water for domestic purposes was referred to, 
and it excluded that used for the garden. Headmitted that his client used 
a tube; and he submitted that under the 78rd section of the Act it pro- 
vided that such supply was to be paid for at such rate as the Company 
agreed upon with the person using it. Mr. Uren said that if the Company 
were to be allowed to charge him this sum for the garden as well as upon 
the annual value of his house, he asked their Worships to separate the 
assessment of the garden from the house. At the present time it was 
manifest that Mr. Uren was being charged twice over for water used in the 
garden. Recently a case was heard in which this very question arose; and 
the party complaining went to the Justices and maintained that they must 
separate the value between the house and the garden, and fix the annual 
value of the house as distinct from the garden. The case was tried at the 
Brentford Petty Sessions ; and the Magistrates separated the assessment of 
the dwelling-house and the garden. In the case before them the garden 
was the point in dispute. 1.e (Mr. Goodeve) asked the Bench to decide 
what was the annual rack-rent or value of the house as distinct from the 
garden attached to it; and also that his client should pay on such sum the 
Magistrates would decide to be the annual value of the dwelling. 

Mr. H. Collins, assistant-overseer, stated that the gross estimated rental 
of plaintiff's house was £240; and the rateable value was set down at £204, 
He did not make a valuation of the property, but adopted the surveyor's 
valuation. 

Mr. W. Sturge, surveyor, said that he knew the property in question ; 
and the gross sum mentioned covered the house, stable, and garden. 

Mr. GoopEvE: What would be the value of the house as compared with 
the garden ? 

Witness : I hardly know how to value it. A house is worth very little 
without a garden: and a garden is worth nothing without a house. The 
garden in question is about 3 acre; and about 10 per cent. of the rental 
value of the premises may be assigned to the garden. 

Mr. Poc.e then addressed the Court on behalf of the Company. At the 
outset he commented upon the different language they found in the Acts 
of Parliament in both the Warrington and Dobbs cases, as compared with 
that in the Act of the Bristol Company. In the cases quoted the net 
annual value was meant, and not the “gross;” but in the case before 
them they had two annual values, and the one taken was the “ gross.” 
There was no question in this case but what it was to be “ gross assess- 
ment;” and to make the matter sure the Company put it clearly down 
in their Act. He felt that the Justices would come to the conclusion that 
the term “gross” meant gross; and that they could not put the annual value 
on a less sum than that assessed to the poor-rate. In this case they had 
house, stables, and gardens assessed at a certainsum ; and upon this assess- 
ment the water-rate was ascertained. Mr. Goodeve had contended that 
his client ought not to pay for the garden because he was paying lds. 9d. 
for the use of the hose-pipe; but he (Mr. Poole) would point out that 
section 71 of the Company’s Act of 1862 set out that the supply of water for 
domestic purposes did not include a supply “for watering gardens by 
means of any tap, tube, pipe, or other such-like apparatus, or for fountains, 
or for flushing sewers or drains,” &c. It would be seen, then, that the Act 
said the consumer was entitled to use the water for domestic purposes, but 
not in the garden through a tube, pipe, &c. Mr. Uren, it seemed, felt he 
ought not to pay for the water that he was entitled to take from the 
Company because he took it in another way. All Mr. Uren was paying for 
was a license to use a water-tube in his garden. The house onl premises 
were rated at £240; and he (Mr. Poole) maintained that the Bench must 
take into consideration the gross sum. The 16s. 9d., he would point out, 
was a charge for an additional advantage which Mr. Uren enjoyed. 

_, Mr. Peruicx pointed out that the 73rd section of the Act provided that 
if there was a supply of water other than for domestic purposes, there 
must be a special agreement made with the Company. 

Mr. Poor did not see how this affected the question. If the Company 
had no special agreement they could not charge him with the 15s. 9d. 

Mr. GoopEve said if the Company gave up the charge of 15s. 9d. he 
should abandon his point at once. 

Mr. Poor replied that by the Company’s Act they were bound to give 
Mr. Uren a supply of water for his garden. The Company, however, were 
not claiming the 15s. 9d.; and this question, therefore, did not arise. They 
came there to say what was the annual value of the premises supplied 
with water. 

Mr. Gooprve maintained that the 15s. 9d. was charged for water used 
through the tube. 

Mr. Poo. : We have nothing to do with that sum now. 

Mr. GoopEve observed that the 71st section of the Act excluded water 
used in the garden ; whilst the 73rd provided that the supply was to be 
paid for upon such terms as the Company and the party using it agreed 
to. He objected, however, to pay for it twice over; and he asked the 

Bench, in fixing the annual value, which he impressed upon them was 
the rateable value of the premises, to go further and fix the annual value 
of the premises as distinct from the garden. They were asked to say 
what was the meaning of the words, “assessed to the poor-rate;” and he 
again submitted that from what he had quoted there was only one sum 
assessed to the r-rate—the net sum, the rateable value. 

After a prolonged consultation in private, Mr. PeTuick read the following 





decision of the. Bench: — This is a dispute between Mr. Uren and the 
Bristol Water-Works Company as to the amount of the annual rack-rent 
or value of a dwelling-house and premises—Crofton House, stables, and 
os Clifton Down, supplied with water by the Company. We are 

irected by the 32nd section a the Local Act of 1865 to fix such amount 
at not less than “the gross sum assessed to the poor-rate;” and we, in 
consequence, find the value of such dwelling-house and premises to be 
£240—the amount of the gross estimated value in the first column of 
the poor-rate—which gross estimated value it has been proved includes 
the value of the garden, and that garden is supplied with water by the 
Company, and charged for under another section. This arrangement 
requires us to separate the annual value of the garden from the estimated 
value of the whole premises. According to the evidence 10 per cent. would 
be a fair deduction in respect of the garden. We consequently find the 
value of the dwelling-house and premises in two ways. First, as a whole 
—viz., £240; and secondly, the value of the garden—£24. This will give 
£216 as the value of the dwelling-house on which the percentage allowed 
by the Act must be calculated. 

Costs were not allowed on either side. 


Hliscellanecous Aetos. 


METROPOLITAN BOARD OF WORKS. 
THe Recent Gas Explosion IN BERMONDSEY. 

At the Ordinary Weekly Meeting of the Metropolitan Board of Works 
last Friday, the Works and General Purposes Committee reported that, in 
compliance with the instructions of the Board, the Engineer had presented 
a report on the subject of the explosion of gas, otonke d with loss of life, 
which occurred on the 16th ult., in Edward Street, Bermondsey. The 
Committee added that since the date of the reference the facts had been 
investigated by a Coroner’s jury, when a verdict of “ Accidental death” 
was returned. The nature of the report of the Engineer on the subject 
did not transpire; and, in reply to an inquiry respecting the same, our 
representative was informed: “ This report is a Committee document, and 
cannot therefore be produced.” 


Tue Layine or Gas anp Watrer Marns rn Supways. 

The Works and General Purposes Committee further recommended that 
Mr. Arthur Garrard and the Land Securities Company, Limited, be in- 
formed, in reply to their letters with reference to legislation for compelling 
water, gas, ak Gas companies to place their mains and wires in sub- 
ways where constructed under streets, that ‘‘the Board do not consider 
it desirable to apply for such legislation in the next session.”” The recom- 
mendation was approved. 


THE AWARDS AT THE HEALTH EXHIBITION, 

Mr. S. Grey has addressed a letter to the Commissioners of Juries at the 
International Health Exhibition, in the course of which he says: “ When 
I saw a copy of the official report of the awards made by the Jurors at 
the late International Health Exhibition, I was surprised at the pecu- 
liarity of some of the awards, which appear to have been made, in certain 
cases, by Jurors whose ordinary occupations did not fit them for the task 
of deciding upon the merits of inventions which they could not appreciate. 
For instance, I find that the Jurors who had to adjudicate on the exhibits 
in Group III., Class 26, were mostly chemists—doubtless with a great 
amount of scientific knowledge relating to chemistry and chemical 
analysis, but naturally devoid of any mechanical education which would 
enable them to judge of the merits of a piece of mechanism that had no 
bearing on a chemical subject. I have been a sufferer from this ill-judged 
selection of Jurors, as the invention which I exhibited was almost ignored 
by them. My invention is a new gas-meter index applicable to both wet 
and dry meters, and also to water-meters and other purposes. Seen from 
the outside it is so simple that a child can read it. This simplicity may 
have mystified the Jurors, who perhaps thought that the only part of the 
invention worthy of notice was the small circles placed at the ends of the 
hands, and designed to exactly enclose only the figures which are to be 
read when taking the state of the meter. These circles are of the utmost 
utility, but would be of no use unless the mechanism behind them were 
50 arranged as to cause them to pass, by a single movement, from figure to 
figure. The ingenuity of the invention lies chiefly in the arrangement of 
the wheels and stops which produce this effect, and which the chemical 
Jurors doubtless overlooked, or were unable to understand. I was more 
in attendance, waiting to see the Jury, than any other exhibitor; and yet 
was only able to see two of them. The synopsis, appended, of the medals 
awarded, and the nature of the exhibits, shows conclusively that gas 
matters were either overlooked or intentionally ignored, except in the case 
of one or two of the large exhibitors, whose claims toa gold medal appear to 
rest mainly upon the amount of space allotted to them by the Committee. 
In proof of this I append a synopsis of the awards given in the lighting 
department :— 


Candles and soap . 8 exhibitors. 


5 gold medals . 
1 gold medal . a, otal 
: Soc. of Arts Gold Medal, £20 | ms 

OM «<< « % Wcieermeisis. .. . 11 exhibitors. 
2bronze do.. ) 
4 gold do. . ) : 
8silver do.. - 22 exhibitors. 

17 bronze dow. . . ) 

By this it appears that out of the 10 gold medals awarded, gas only 
received 4 (or less than one-half) ; outof the silver medals, only 3; but out 
of the 19 bronze medals, gas was munificently awarded 17. The Jurors 
evidently thought that candles, oil, and soap were better illuminants than 
gas.” 


Gas . 


Mr. T. Fletcher, of Warrington, writes, in regard to the extracts we 
published last week from the official list of awards in connection with 
the Health Exhibition, that we omitted to mention the gold medal for 
the collection of his apparatus exhibited by Deane and Co. “ This,” says 
Mr. Fletcher, “is in addition to the gold medal of the Society of Arts 
(Siemens Prize) ; both .:edals being awarded for the same exhibit—one 
to myself, and the other to the firm exhibiting my collection of apparatus.” 





Deer Wei. Borixc.—Messrs. Le Grand and Sutcliff are just now 
engaged on a deep well boring at Vange, near Pitsea, in Essex. After 
boring through 395 feet of London clay and 129 feet of the lower tertiary 
series, they have met with the chalk at a depth of 524 feet from the surface. 
The work, which is being done by steam power, has been progressing lately 
at the rate of about 6 feet per day through difficult strata. It is therefore 
expected that the boring will be completed, and a total depth of something 
more than 600 feet, reached within the next three weeks. 
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IMPERIAL CONTINENTAL GAS ASSOCIATION. 

The Half-Yearly General Meeting of this Association was held on Tues- 
day, the 4th inst., at the City Terminus Hotel, Cannon Street, E.C.— 
Sir Juttan Gotpsmip, Bart., in the chair. é 

The Secretary (Mr. R. S. Gardiner) read the notice convening the 
meeting, and also the following report of the Directors :— 

The present half-yearly ordinary general meeting of the proprietors has been 
convened, in conformity with the Association’s Acts of Parliament, for the purpose 
of receiving a report from the President and Directors upon the affairs of the Asso- 
ciation, and of declaring a dividend for the half year ended June 80, 1884. 

The following summary shows the results of the Association’s operations during 


that period :— . ; 
The quantity of gas made in the half year ended the 30th Cubic Feet. 








ofdumelastwes. . + + «+ s¢ sees e « « « S8R000 000 

The quantity made in the corresponding half year of 1883 
i i rr a er ae em 
Being anincrease of . . . »« « « » 94,000,000 
or at the rate of 3°02 per cent. — 

The total number of lights on the 30th of June last 
amounted to. . . + © © «© © «© «© © © «© @ »@ 1,428,990 

(there being at that date 107,394 consumers on the 

books of the Association.] 

At the close of the corresponding half year of 1883 the 
eS ae re eee 1,375,032 
These figures give anincreaseof .... + 53,958 

or at the rate of 3°92 per cent. 

Miles. 

The entire length of mains laid on the 30th of June last 
Pe eee Sk ee ak ae 6 oe Oe ee 1,341 
The length of mains laid on June 30,1888,was. .. . 1,807 
Showing anincreaseof ... + 84 


A comparison of the cost of the coal employed during the half year with that 
of the coal used in the corresponding period of 1883 exhibits an increase of 
1d. per ton. 

There was an improvement in the value of coke, and also in that of tar; but the 
revenue derived from the sale or treatment of ammoniacal liquor was less, owing 
to the continued depreciation in value of sulphate of ammonia. 

The rental for the half year under review was in excess of that for the correspond- 
ing period of 1883; and, after the appropriation of £30,000 to the depreciation fund 
established on Dec. 31 last, the profit was £7000 less. 

The capital spent during the half year under review was chiefly expended upon 
the Haarlemmerweg works at Amsterdam, the construction of which is making 
rapid progress; and upon the new system of mains now being laid at that station, 
the laying of which is nearly completed. The plant at the remaining stations 
required, as usual, to meet the increased demands of the half year, various 
additions, which comprised the erection of two new sets of purifiers—the one on 
the Erdberg works at Vienna, the other on the Forest works at Brussels. 

The usual outlay was incurred on the necessary extensions and enlargements of 
mains, and a somewhat heavy sum was expended on a thorough examination and 
repair of the mains at Antwerp, Brussels, and Lille, which has led to a satisfactory 
reduction in the leakage. Advantage was taken of opportunities which arose at 
Vienna and at Antwerp of acquiring land adjoining the Association’s works, and a 
suitable house was purchased at Amsterdam for the central offices required under 
the Association's new concession. 

A further portion of the Association’s property at Ghent was disposed of on 
favourable terms; and so was a portion of the Association’s property at Marseilles. 

The President and Directors have to report that the Royal Assent was given on 
the 23rd of June last to the Bill authorizing the issue of £500,000 of debentures. It 
may be well to mention (although it has occurred since the close of the half year 
under review) that these debentures have been issued at 4 per cent., and the whole 
amount has been subscribed by the proprietors, 

The President and Directors have further to draw the attention of the proprietors 
to the accounts for the half year ended the 30th of June last. These have been 
duly audited, and from them the Directors have, in accordance with the provisions 
of the Companies’ Clauses Consolidation Act, prepared a scheme showing the 
profit of the Association for the half year, and the portion thereof applicable to the 

urposes of dividend, which the President and Directors recommend now to be 

eclared—viz., a dividend of 5 per cent. for the half year ended the 30th of June 
last, payable, free of income-tax, on and after the lst day of December next. 

The Cuarrman: Gentlemen, the venerable President of this Association, 
Sir Moses Montefiore—who has now, we are happy to be able to say, 
reached his hundredth year (cheers), and still takes a strong interest in the 
affairs of this Association—has desired me to express his regret at his 
inability to be present, and his good wishes for the continued prosperity 
of our business. Gentlemen, I am sure you will regret that Sir Moses, in 
consequence of the excitement attending the celebration of his hundredth 
year, has been seriously indisposed ; but by a letter which I received this 
morning I am glad to inform you that he is better. The report on the 
affairs of the Association gives you the substance of its history in the 
six months which are now under review; and you will have noticed 
that, notwithstanding the general depression of trade, we have had a reason- 
able and fair increase in the general business—an increase of 8 per cent., 
which is — by the fact that we made during the half year 3199 
million cubic feet of gas, being 94 million more than in the corresponding 

eriod of 1883; and this was done with a somewhat decreased leakage. 

he consequence therefore is that we have sold rather more gas at a some- 
what less productive cost. NowI think it is a satisfactory proof of the 
capable way in which our Engineers carry on the work of their different 
establishments when I say that the yield of gas per ton of coal carbonized 
throughout the whole of our stations has been 10,512 cubic feet. I think 
any one who knows what the management of gas-works of all sizes, 
large and small, is, and the difficulties which naturally arise from time 
to time, will say that this is highly satisfactory, and shows that, as far 
as this matter is concerned, at any rate, we have thoroughly capable men 
as our Engineers. Now, the quantity of coai which was used in the 
half year was upwards of 304,000 tons. I cannot say that we 
can fairly object to the price paid, nor can we complain of the 
price realized at some of our stations for our principal product, 
coke. But it is to be very much regretted that ammoniacal liquor con- 
tinues to bring us in less satisfactory returns, in consequence of the fall 
in the price of its products. All the products, not only sulphate of 
ammonia, have fallen considerably; and we are affected in common with 
all other gas companies, both in England and on the Continent. The 
price of the produce of the distillation of ammoniacal liquor does not 
depend upon us, but upon the demand for the various markets which it 
supplies. I trust there may be a turn in this respect; but at present I 
cannot say that I can look forward to it in the immediate future. With 
regard to our stations generally, I may say that they have been kept well 
up to the mark. Recently, in company with one of the members of the 
Board—Mr. Lucas—I have had an opportunity of visiting about half-a- 
dozen of our stations on the Continent. I had to make a somewhat rapid 
journey ; but I was, I think, able to examine carefully the stations which I 
visited. Of course, there were certain small things at some of them with 
which I was not completely satisfied ; the duty of a Chairman being 
always to be critical, if not hypercritical. But, on the whole, I think I 
have reason to say that the majority of our stations do compare favourably 
with those of any other company. Among other places, I went to Amster- 
dam, with regard to which I propose to say something hereafter; but 
as far as the working of Amsterdam is concerned—the half of Amsterdam 
which we light with our old system of gas-mains—I do not think any 




















complaint can be made. Our business is fairly satisfactory. We have, jy 
accordance with the sound decision arrived at some time ago, placed 
certain sums to depreciation, in order to be prepared for all eventualitieg. 
and, notwithstanding this, we are able to pay the same dividend as on the 
last occasion—a dividend which, as I told you, I trusted would be a per. 
manent one on the increased amount of stock which now represents the 
value of our property. Gentlemen, the chief event which occurred during 
the half year under review was the passing of our Bill (which hag now 
become an Act), which authorized us to issue debentures. You yjlj 
remember that we thought it wise to ask the Legislature for powers tp 
issue debentures to the extent of one-third of our capital, whatever this 
might be at the time; but, owing to the very strong opinion of Lord Redes. 
dale, which generally prevails in all matters connected with Private Bills 
we were limited to a fixed amount—namely, £500,000. As soon as thege 
£500,000 of debentures had been authorized, we took the necessary steps 
to issue them. We carefully prepared the announcement with regard ty 
this issue; giving in it the preference to the shareholders, and asking 
the general public to subscribe after the shareholders, if they thought 
proper to do so. The result was, as stated in the report, that the whole 
amount was taken up by the shareholders. I believe the subscription 
from the outside public was not very large; but this was simply owing to 
the fact that people outside were sojwell satisfied that the shareholders 
knew what was a good investment, that they felt it would probably be use. 
less if they did apply. Thinking that they would not get anything, or only 
a very limited amount, they did not consider it was worth while to distur) 
their monetary arrangements; but I have been told by a very good authority 
in the City that if we had had the power (which we had not) to issye 
debentures to the amount, we could have obtained £1,000,000 or more, | 
think this shows how good the credit of the Association is, and I am satis. 
fied that there is no better security in the City of London than that which 
our shareholders obtained when they subscribed for the £500,000 of deben. 
tures of this Association. I really do not think, after what I have stated 
at so many previous half-yearly meetings, that it is necessary for met 
add anything with regard to the general working of our business. It has 
received the most careful attention and inspection of the Directors and of 
the various officers who serve under them, and I believe that, as in the 
past so in the future, we shall endeavour to do our duty to the 
towns we light and to our customers (who, of course, are benefited 
by us as we also are benefited by them), and at the same time w 
shall endeavour to do what will be satisfactory to our shareholders- 
viz., maintain the position of our business in as prosperous a condition 
as hitherto. Having stated this with regard to the report, I wish to go, 
for a few moments, more particularly into the circumstances connected 
with our new contract at Amsterdam. You will remember that we hads 
very serious competition to meet with, and the result was that we entered 
into a contract with the Municipality of Amsterdam which gave us the 
whole of the lighting of the city for a certain period, but compelled us to 
erect large new works, and to create a new system of mains, and on terms 
which I can only describe as leaving a very small margin of profit after put- 
ting by a certain sum to recoup the capital at the end of the concession, 
Any estimate which could be offered to you as to the expense of all the 
work we had to do there could only be of a general description. It could 
not be entirely accurate, because as there were many items of expenditure 
which would depend entirely on the good will or the special views of the 
municipal authorities of Amsterdam, some of it was altogether beyond 
the control of the Directors. Moreover, Amsterdam, unfortunately for 
itself and us, has a soil which is by no means favourable to building. It 
consists simply of extensive marshes, as you are aware. Water is every: 
where, and Seleve you can do anything in the way of building, you have 
not only to cover the soil with sand, but also to drive piles in it tos 
tremendous extent ; and therefore building at Amsterdam is a very expen 
sive operation. In addition to this, if you are hurried, as we were in the 
arrangements with regard to the first works, in order to complete then 
within the time laid down by the Municipality, you must pay rather mor; 
and whereas we had hoped, as I stated on a previous occasion, to build thes 
new works and complete everything for about £800,000, I fear, after carefully 
considering these matters, that we are more likely to spend something like 
£1,000,000. This will make a difference of £200,000 on the sum which w 
at first thought would be sufficient ; so that even the very moderate retun 
we had hoped to get on the £800,000 will be diminished by the further 
amount which will have to be put by to recoup the larger capital outlay. 
This being so, you may ask whether I would rather have had this contract 
I would, because there is something to be said in favour of our retaining 4 
town |the lighting of which we have had from the inception of gas; aul 
even though we get a very small return on the capital, it is better to show 
that when we seriously enter into a contest we can carry it through, ani 
do the work at least as well, and certainly on terms as favourable to the 
town as any other association. I think it was desirable, for the prestige o 
the Association, that this contract should be made; and all we can do is 
to look forward to careful and economical working on the part of ow 
Engineers, when these works are completed, in order that the addi- 
tional outlay which has become inevitable—owing to the circumstances¢! 
the case, the requirements of the town, and the speed and ornament which 
the architect has applied to the work—may be compensated. I hope, 8 
to the second works, that we may be able to exercise all reasonable 
economy with them. Mr. Wood and Mr. Palmer went over to Amste 
some time since to look into the work we had to do there; and Mr. Lacas 
and I continued the inspection the other day. As to the first works, 
which have to be put into operation next autumn, a larger outlay has 
been necessary than if we had had a more reasonable time in which 
carry out the contract. That is the position. You may say, “Is anyone 
in fault?” Well, we are all in fault, more or less; but it has been owilg 
to the necessities of the case—owing to the pressure put on us. I believe 
that these works, though in some respects too good, will do the greatest 
credit to the Association; and if the town authorities meet us in the right 
spirit, and give us reasonable facilities, they will be satisfied with the at 
mirable manner in which we have carried out our undertaking. This beivg 
the case, you will ask me a very pertinent question, but I will anticipate tt; 
“Tf these new works cost £1,000,000, and we have obtained only £500, 
by the issue of our debentures, how do you propose to pay the othe 
£500,000?” That is a question which Coal occur to anyone; sul 
my answer is that it is a matter which has been very carefully co 
sidered by the financial authorities on the Board, and the conclusion ¥ 
have come to is this—that the £500,000, together with something 
£200,000 which, I trust, out of our previous savings, we shall & 
able to invest in this outlay, would make £700,000, or something of thit 
sort; and we think it will be better to invest the reserve fund—or use tht 
reserve fund—for these works than to issue fresh stock, which would! 
the other alternative. We believe the reserve fund was created for a pu 
cee of this kind—to meet special emergencies ; and that our best plan 
e to make use of the authority which you gave us some time ago to 1 
the reserve fund temporarily for the new works at Amsterdam. I thi 
that, with the reserve fund, we shall have enough to meet the whole of t 
outlay, which will not be completed till the end‘ of 1887; and that th 
result will be more satisfactory than if we tried to issue fresh stock, ot” 
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raise further money in any other way. The Amsterdam contract is an 
affair of considerable responsibility. It has occupied an enormous amount 
of the time of the Board, and I think will continue to do so for some time 
tocome. While making these observations, I desire to express the opinion 
that Mr. Pazzani, one of our Engineers, whom we have appointed to take 
the entire charge of the building operations, is doing his best in the interests 
of the Association. He is a man of high ability, and of considerable versa- 
tility of character, and he possesses a great power of acquiring languages. 
When he had been in Holland only a few months he acquired a most 

rfect knowledge of the Dutch language, in addition to the knowledge 
he previously possessed of four or five other languages. I think he has 
shown himself to be a most worthy officer of the Imperial Continental 
Gas Association. Well, gentlemen, so much for this matter. The other 
subject I wish to refer to 1s one of congratulation. You remember that, at 
the suggestion of M, Ellissen, the Manager of our works at Armentivres 
and several other smaller stations in France, and after a visit from one of 
the Directors, (Mr. Lucas), we thought it right, about a year and a half ago, 
to invest a considerable sum of money in the purchase of a large number 
of shares in the Nancy Gas Company. To represent the Association three 
of us went upon the Board of the Company ; and I may say that I have 
recently been to Nancy, with Mr. Backler and Mr. Lucas, to attend the 
annual meeting, and we found the results of the Company’s working most 
satisfactory. They have paid to the shareholders a sum which amounts 
practically to 5 per cent. on the capital invested by us, and they put to the 
reserve fund a sum which amounts practically to the same—that is, 
another 5 per cent. As a part of the reserve fund belongs to us, of course, 
in proportion to the number of our shares, we may say that we are earning 
something like 10 per cent. on the capital invested in the Company. Con- 
sequently, I belive that, as Nancy is a rising town, we may look forward to 
its being a very valuable adjunct to our Association. The position of the 
Association is full of anxiety when you consider that from time to time we 
have to renew contracts which may be approaching expiration ; but we have 
tried in the past, and we shall try in the future, to anticipate contracts com- 
ing toa close, either by putting aside a sufficient sum to represent the capital 
invested, or else by making, if possible, fresh arrangements with the autho- 
rities. I am happy to say that, in view of such an event at two of our 
important stations—I do not wish to specify them—we are carrying on 
negotiations with the authorities, which I trust may arrive at a favourable 
conclusion; but these negotiations always involve a considerable amount 
of labour, and very frequently some of the Directors have to go abroad to 
assist Mr. Lindon and our local officers in connection with them. As I 
have said before, if we were to indicate to the outside public where we are 
carrying on negotiations, we should have a large number of speculators 
going to these places, and trying to frustrate our efforts to arrive at a 
successful issue. It would therefore not be wise on my part to give you 
detailed information. If there is any point which I can answer without 
injuring your property, I shall be happy to do so. I will now move— 
“That the report on the affairs of the Association which has been read 
be received, adopted, and entered on the minutes.” 

Mr. H. Woop briefly seconded the motion. 

The CuamRMAN invited discussion ; but no one rising to address the 
meeting, he put the resolution, which was unanimously adopted. Con- 
tinuing, he moved—‘ That a dividend of 5 per cent. for the half year 
which ended on the 30th of June last be declared on the £3,500,000 stock of 
the Association ; and that the same be payable, free of income-tax, on and 
after the 1st of December next, as recommended.” 

Mr. Barrow (a shareholder) seconded the motion, which was carried 
unanimously. 

On the motion of Mr. KeEntysipe, seconded by Mr. G. Bannrirt, a vote 
of thanks was then passed to the Board of Directors. 

The CuarrmaN: Gentlemen, we are very much obliged to you for the 
constant support you have given to us in all the varied business we have 
had to conduct on your behalf. I believe that one of the reasons—or 
the main reason—for the uniform success, during the last 15 or 20 years, 
of the Imperial Continental Gas Association has been that there has been 
harmony in every respect between the Board and the shareholders. I 
trust that for many years to come—and at least as long as I have the 
honour to occupy the position I now hold—that this will continue. We 
are very much obliged to you for your vote of thanks to-day. I would ask 
on also to give the vote of thanks which we always render to our staff 

th abroad and in London. We have some very capable Engineers and 
officers; and I think that, on the whole, our work is done very well. I 
therefore beg to move a hearty vote of thanks to the whole of our staff. 

Mr. H. Woop seconded the motion, which was carried unanimously. 

The proceedings then terminated. 





WEST MIDDLESEX WATER-WORKS COMPANY. 

The Half-Yearly General Assembly of the Proprietors of this Company 
was held at the Offices, 19, Marylebone Road, on Tuesday last—Sir W. H. 
Wyarr in the chair. 

The Cuarrman: Gentlemen, before we proceed with the ordinary busi- 
ness, I have an announcement to make to you which has filled the 
Directors with very great grief; and I am sure it will also cause pain and 
sorrow to many proprietors. We lost on Saturday last our dear friend Mr. 
Joseph Miles, who would have been a Director for 20 years next February. 
During this time he devoted himself to the interests of the proprietors 
with the most assiduous attention. He was scarcely ever absent from a 
Meeting. He came first, and often stayed till last, giving every possible 
attention to the details; while to his brother Directors and the staff (who, 
with the Directors, regret his loss) he was kindness and gentleness itself. 
No man knows the amount of good which Mr. Miles did when he was 
living ; and it is a very great source of trouble and pain to us to have lost 
his services. 

The Deruty-Cuamman (Mr. J. Meyer): After what you have heard 
from Sir William Wyatt, only a few words are necessary from me. I had 
the pleasure of being elected a Director on the same day as Mr. Miles; 
and I can assure you that I am personally deeply grieved at his death. 
We really feel it most sincerely that he should have been taken from us 
80 suddenly; and we wish to add our sympathy to his family for his loss. 

The Cater CLERK and Secretary (Mr. &. B. Hall) then read the notice 
convening the meeting; and the Directors’ report and the statement of 
accounts—a summary of which appeared in the JourNAL last week (p. 820) 
—were taken as read. 

The Cuarrman : It is now my duty to move the adoption of the report ; 
but before doing so I must ask the kindness of the proprietors in receiving 
me in the situation in which Iam placed. It is no doubt an exceedingly 
difficult task to follow a gentleman like Major Boileau, who for 41 years 

devoted himself to the affairs of the Company. For 11 years he was 

an ordinary Director. But for 30 years he was Chairman; and during 
tat time I am sure everyone who knows him is aware that he devoted 
self with all the singleness of purpose which it was possible for a man 

do to promote the welfare of the West Middlesex Water-Works Com- 
Tae He never missed an attendance, unless he was kept away through 
ess; and this, happily, was not very often. But he felt that he had 





attained those years when rest was necessary for him; and sorry as the 
Board were to accept his resignation as Chairman, they felt it would have 
been unkind of them to ask him to go on any longer. They feel that he 
deserves all the thanks which you can give him, for you know how much 
he looked after your interests. Happily he still remains a Director, 
and aids us in every possible way with his counsel and advice. I was 
emboldened to take this position by the unanimous wish of my colleagues. 
I knew that, as they had placed me here, they would support me most 
generously and kindly; aa no doubt all the superior officers of the staff 
will do the same. I hope, so long as they continue to do this, we shall not 
let the affairs of the West Middlesex Company go back. I will now go 
through the different heads of the report; and any information the pro- 
—— may want I will endeavour to supply to the best of my ability. 

he first thing I have to mention is that we keep on increasing the con- 
stant system of supply. There was some difficulty in the way, more 
particularly in the outlying districts; because during the past dry 
summer the people wasted or used such an immense quantity of water 
in their gardens (which they had no right to do), that it became a 
serious matter to know how the supply was going to be maintained. 
The difficulty was, however, happily surmounted ; and everyone was kept 
fully supplied. But it may be a question whether we should be in a 
hurry to continue the constant supply in our outlying districts. It isa 
very serious matter for us to have to deal with a person paying us on 
£12 a year, having regard to the enormous quantity of water used ; some 
people allowing it to run to waste all night. How much we lose by this 
it would be difficult to say. The district in itself is increasing a great 
deal, and our Engineers advise us that it has become, if not necessary, at 
least very advisable to extend the works of the Company. We have laid 
a new main at Willesden, and done other things; and we are obliged to 
put up an additional engine at Harrow Hill. All this requires money; 
and we tell you that we propose now to raise some in the shape of deben- 
ture stock. I think it would be more convenient for me to defer till the 
special meeting to be held after this meeting explaining how we propose 
to raise this money ; but, at the same time, if any proprietor desires, before 
adopting the report, any information on this point, the Directors will be 
only too ready to supply it. Although we think it would be more con- 
venient to leave it for the special business, you have only to say otherwise 
if you wish it. We have told you in the report that we have been obliged 
to pension two most excellent officers—collectors; and I think you will 
say that they deserve these pensions, when you hear that one of the 
gentlemen has been in the service of the Company for 48, and the 
other for 46 years. We are very sorry to lose them; but they said 
they desired to resign on account of their health. We have had an 
immense quantity of work at the office this half year—more, probably, 
than ever before, and more, I hope, than we shall ever have again. We 
had to revise the ratings, and we have tried to do so most loyally, accord- 
ing to the judgment of the House of Lords; that is, we tried to put people 
on the net value—not the parochial value, which is not net value. Net 
value is described most explicitly. It is the annual rental, where the 
tenant does the 7" and pays the insurance. If the landlord does the 
repairs and pays the insurance, it is rental less the expense of doing these 
things. If this were only borne in mind, we should not have very much 
trouble. There are some people who try to force us to take the parochial 
value, which in some parishes is manifestly and utterly incorrect. No 
doubt in certain cases we have been driven to do this, because we felt it 
was better to take a smaller value without having to rush into law until 
we were sure of our position. I think you will consider it satisfactory 
that though the West, Middlesex Company have, in a few cases, been 
engaged in legal proceedings, you have never seen the Company worsted 
inany. We have always gained our point. There is one case now pend- 
ing about which you will not expect me to speak. It is going before 
the Court of Queen’s Bench. I do not know what will be the result; but 
I believe we shall come out there as we ought todo—in the right. If gentle- 
men would only tell us what we can find out in any Court of Law (we 
can make them declare in open court what they pay, and in this manner 
we get at the value), if they told us in this way instead of by means of legal 
proceedings, we should go on without any difficulty. But with 65,000 cases 
to consider, all on their individual merits, it has been hard work for the 
officers, and a great deal of supervision and help has been required on the 
part of the Board. We say in our report that none of the Bills affecting 
your interests passed through Parliament during last session. I have no 
doubt that we shall have to fight again next session; and I only hope that 
we may be as victorious as we were last session. At all events, you ma: 
rely on our doing our best. You see that the revenue is satisfactory. It 
enables the Board to ask you to declare to-day a dividend at the rate of 
5 per cent. for the half year, with 1 per cent. extra, which is on account of 
what we call back dividends—as we say in the report, “on account of 
previous dividends which have fallen short of the statutory yearly rate of 
£10 per cent.” I think you will therefore say that we are in a very satis- 
factory position as regards money matters, and I hope in every other 
respect also. I will not trouble you with any further remarks now, as I 
think it is quite possible that some gentleman may ask questions to which 
I shall reply. 

The Deputy-CuarrMan seconded the motion. 

The Cuarrman, in answer to questions, repeated that the increase in the 
revenue to which he had referred had been after the revision of the rates. 
As to the increase in the cost of management, a great many of the staff 
had had to stay at the office repeatedly until nine and ten o'clock at night 
in connection with the revision of the rates; and, of course, they had had 
to be paid for this extra work. He might say that the staff had worked in 
a manner beyond all praise. 

The motion was then carried unanimously, and the dividend as recom- 
mended was subsequently declared. 

On the motion of Sir P. Corgunoun, seconded by Mr. Howson, a vote of 
thanks was passed to the Auditors. 

Mr. BickersTaFF next proposed a vote of thanks to the Chairman and 
the Directors ; observing that the shareholders must congratulate them- 
selves on the choice which the Board had made in the appointment of 
Chairman. Anyone acquainted with the antecedents of Sir William Wyatt 
would agree that no one could have been appointed more fit to mer the 

ition. With regard to the Directors generally, he was sure the share- 
holders would pass the resolution unanimously, especially in view of the 
extraordinary amount of labour which had been thrown on the Board in 
consequence of the recent agitation in connection with the Dobbs case. 

The resolution was seconded and carried unanimously. 

The Cuarrman acknowledged the vote on behalf of the Directors and 
himself ; observing that it was very gratifying to them. Their work in 
the last six months had, he said, been very heavy; and he and other 
members of the Board had been at the office three or four days every week. 
Of course, such a state of things as this fact indicated was not going to last 
for ever ; and he believed they had now seen pretty well the end of the 
agitation. Continuing, he declared the meeting special, to sanction the 
raising of further capital authorized by the Company's Act of 1869, and to 
appoint a Director in the room of Major-Gen. Daniel Henry Mackinnon, 
deceased. He said: We have exhausted our ordinary capital, and-we see 
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that further works are necessary. We have, therefore, had to consider 
what is the best way to meet the difficulty. 


We have power to raise 
£200,000 in debenture stock, and there is a further power given in the 
Company’s Act by which we could raise it by ordinary share capital. If 
the Directors had had quite their own way, I do not think there is much 
doubt that the latter is the course they would have asked you to adopt, as 
it would have been more profitable for us. We, however, considered that 
with the agitation now going on in the public mind, if we had raised this 
money by 10 per cent. stock (as it would practically have been), the 

ublic would have said that the West Middlesex Company had departed 

rom the moderation and consideration which they had always shown to 
them. Taking these things into account, we thought we had better satisfy 
ourselves by raising this new capital by debenture stock. An honourable 
proprietor asked if we could not raise it at aless rate than 44 per cent. Iam 
very much inclined to think that we could; but we had to think of the 
interests of the proprietors. Remember that this stock is going to be 
allotted rateably among the proprietors; and it is much better for them to 
have 43 than 4 per cent. 

A SHAREHOLDER observed that it would have been better to have raised 
the capital at 10 per cent. 

The Cuarrman: I am afraid you did not hear what I said—that the 
public would have thought we were taxing them too heavily. I do not 
think they can object to 44 per cent. 

A SHAREHOLDER: You might make it 5 per cent. 

The Cuarrman : I think we had better stay where we are. You will all 
get your share of the debenture stock, and it will be a safe and valuable 
peree, which will bring you a secure 43 per cent. I do not say that the 

oard adopted this plan without some regret. The West Middlesex Com- 
pany have not the disadvantage at this moment of having either preference 
or debenture stock. We were very loth to depart from that happy state of 
things which I think makes this Company almost singular in its arrange- 
ments. I do not know any large Company with which I am connected 
which has not some debenture and pce i stock. We have, however, 
acted as we considered for the best interests of the proprietors. It will be 
a comparatively easy payment. We propose to create the whole £200,000 
at once, so that there shall be no priority, and we shall ask you to allow us 
to issue it at such times as we think the necessities of the case require. I 
believe the first instalment will be £50,000; and, if so, that will give each 

roprietor very nearly 5 per cent. on his present holding. It may be use- 
ul to you to know this; but beyond this I cannot give you any information. 
We can only see our way to the necessities of the case for the present year. 
You will not, of course, bind me to the exact sum; but I thought it right 
to tell the proprietors that probably about 5 per cent. on their holdings 
will be the sum we shall require. He concluded by moving a resolution, in 
effect authorizing the raising of £200,000 of debenture stock, bearing a fixed 
rpetual dividend of 44 per cent. per annum, under the conditions to which 
S had alluded. 

The Deputy-CHarrMaN having seconded the motion, 

Mr. WuitwortH said the proposal of the Directors was really one to 
reduce the earning powers of the Company by £11,000a year. They could 
raise the capital mentioned either by debenture or by ordinary stock, as 
the Chairman had said ; but in the former case they would get only 44 per 
cent., whereas in the latter they would get 10 per cent. He did not think 
the Board had advanced reasons sufficiently strong to induce the proprie- 
tors to give up such an advantage as £11,000 a year. He would prefer that 
the money should be raised by ordinary stock ; but if, in the present state 
of the public mind, it was deemed inexpedient to do so, then let the money 
be raised, not by perpetual debenture stock, but by terminable debentures, 
which could be paid off (say) in five years, when the present agitation would 
have passed away from the public mind, and they could re-issue the money 
by stock bearing 10 per cent. By issuing it as debentures now, it would 
pf enable them to make a better bargain with Parliament in the possible 
event of their requiring to raise still more capital. He moved, as an 
—- That the new capital be not raised by perpetual debenture 
stock.” 

Mr. Mars seconded the amendment. 

The Cuarmmay, in replying, repeated that the Directors, in suggesting the 
issue of debenture stock, had acted, as they conceived, in the best interests 
of the proprietors, though, as he had said, they would have much preferred 
10 per cent. stock. As to making a bargain with Parliament, the honour- 
able shareholder evidently did not know how helpless one became in the 
committee-rooms, and how glad they were to get out ofthem. It was quite 
certain that, when the present £200,000 was spent, if they required to 
raise more money, Parliament would put them on the same terms as the 
Grand Junction Company—viz., whatever further capital they might 
require they would have to raise among the public at large, under the 
auction clauses. As far as he could see, the present £200,000 should carry 
them on for the next five or seven years; but, of course, it was impossible 
to say what the requirements of London might be. It was quite possible 
that before the next six or seven years had elapsed they might be trans- 
ferred to some other body. He did not think there was any great symptom 
of this happening yet. If, however, they were transferred, they would 
endeavour to obtain the full value of the property, and he thought they 
would succeed ; and he believed they woul be rather helped by being able 
to show, as they could by the present proposal of the Directors, that they 
had not been unduly exorbitant or grasping. It would be very awkward 
if the amendment, as worded, were passed, though he did not suppose it 
would be. He thought the honourable proprietor ought to say oer the 
capital should be raised. 

After some further discussion, 

Mr. WuitwortTH moved—“ That the new capital be not raised by per- 
eer debenture stock, and that the new capital be raised by the issue of 
stock.” 


The Cuarrman put the amendment, which was lost, and the original 
resolution was afterwards carried. 

On the motion of Mr. Goopen, seconded by Sir P. Cotquuoun, Mr. E. 
Boulnois was elected a Director, to fill the vacancy at the Board caused by 
the death of Major-General Mackinnon. 

Mr. Boutnors returned thanks for the honour conferred on him by the 
proprietors in unanimously electing him a member of the Board, and 
—— them that he would use his best endeavours to justify their 
choice. 

The proceedings then terminated. 


ODESSA WATER-WORKS COMPANY, LIMITED. 

A General Meeting of this Company was held at the City Terminus 
Hotel on Monday, the 3rd inst.—Sir PeTer Spoxes in the chair. 

The Secretary (Mr. E, Allen) read the advertisement convening the 
meeting; and the report of the Directors, which was published in the 
JouRNAL last week (p. 820), was taken as read. 

The Cuarrman observed that the Directors met the shareholders that 
day for the first time as the new Board. They would, no doubt, remem- 
ber that when Mr. Bladon and he were elected Directors, upon the retire- 
ment of Sir Francis Head and Mr. Barclay, the remaining members of the 
former Board resigned; two of them—Sir Arthur Clay and Mr. Wood— 








rs 


retaining office only for the moment, pending the election of a thir 
Director in the place of Mr. Wigan, in order that they might form , 
quorum. In this emergency, Mr. Edward Clark was good enough to fil] 
the seat vacated by Mr. Wigan; and after this the two other seats were 
filled by the election of Mr. George May and Mr. John Corner. Steps haj 
been taken by Mr. Edwin May to obtain the services, as Chairman of the 
Company, of the gentleman who had been indicated at the last meeting by 
Mr. May, and who had, in fact, consented to fill the position. He coylq 
not, however, accept the position, in consequence of being engaged ag golg 
Arbitrator, under a Special Act of Parliament, in a heavy and protracted 
reference, which he believed he was correct in saying had not yet been 
concluded. Overtures were made to some of the former Directors t 
withdraw their resignations; but they had not seen their way to accege 
to this request. His colleagues had elected him to be the Chairmay 
of the Company, and he had received their cordial support in maturiy 
those arrangements which they had deemed necessary—first, for placing 
the finances of the Company on a sound basis; secondly, for initiating 4 
conciliatory policy towards their customers, the people of Odessa; anj 
thirdly, for fi wn Re full and complete details of the Company’s affairs 
As to the report and accounts, no doubt the shareholders wonjj 
agree with him that increased receipts and diminished expenses marked 
two steps in the right direction. The Directors were glad to cop. 
a the shareholders on this satisfactory result; and, as they 

ad said in their report, they did so “ the more readily, as it is the natural 
outcome of the course of business, which existed before the new Board 
entered upon its duties.” He might explain why, in the corresponding 
period of 1883, the item of loss on exchange did not appear. The los 
occurred in remitting from Odessa to London, a profit being made jy 
remitting from London to Odessa ; and the one operation had balanced the 
other in the June half of 1883. The actual value of the rouble was nowy 
about 25 per cent. less than when the Company was formed ; being 2s. now 
as compared with 2s. 8d. They were considering the adoption of a rate 
for converting the rouble into the — sterling more in accordance with 
the present value of the rouble; but he would not go into the details of 
this matter. In any case, the net balance would not be affected. They 
would all probably agree that an account rendered for an entire year was 
much better for purposes of comparison than when it was divided into 
half-yearly statements ; and they would also probably be of opinion that 
assets and liabilities should include amounts due to and owing by the 
Company,-and that they should be brought into the general statement, 
especially as the moment was now rapidly approaching when the debt du 
to the Municipality would be extinguished. As to the item of bad debts, 
something would certainly have to be written off; but this remark wouli 
apply not only to outstanding water-rates, but also to sundry debtors and 
possibly other items. He would like to supply an omission in the report 
—that was, to recognize the obligation which the new Board and the 
Company were under to Mr. Barclay and Mr. Wigan for so readily 
assisting them in launching their financial scheme by consenting to act as 
trustees for the debenture-holders. This remark led him to the schene 
itself. The unification of the whole of the loan obligations of the Con- 
pany and the redemption of the same by a sinking fund spread over 
years was, in the opinion of the Board, a question of the greatest import 
ance to the future well-being of the Company. Itwas therefore a matters 
considerable satisfaction to the Directors that it had been so well received; 
and the shareholders would be glad to know that this approval continued tobe 
shown by frequent applications to convert. Since the issue of the report, 
allotments of the new debentures had been made to the amount of £6800, 
and Sir A. Clay had been good enough to convert a portion of his deben- 
tures, which formed part of the amount he had just mentioned. He did 
not like to refer to anything which might not occur, but he might tell 
the shareholders that the Board were expecting to receive within a very 
short time applications for a considerable amount of the debentures from 
persons outside the body of shareholders. If this should happen, it 
would be a question for the Board whether they should not take int 
consideration an early date for advancing the price of issue. At some 
considerable inconvenience, he had volunteered for the duty of payings 
visit to Odessa; and, having been and returned, he could only express bis 
regret that none of his colleagues had felt at liberty to go with him. He 
was fortunate, however, in being accompanied by Mr. Forrest, who hai 
been more than twelve years in the service of the Company, of the affairs 
of which he was perfectly cognizant. The visit occupied altogether three 
weeks ; their stay in Odessa being nine days. They had surveyed the city 
and the Company’s works there, and had visited the pumping works a 
Dniester afterwards. He expressed his obligations to Colonel Quill, the 
Manager at Odessa, and to Mr. John Platts, the Resident Engineer; and 
stated that, through the hospitality of the former gentleman, he had met 
the Mayor, the Assistant-Mayor, Her Majesty’s Consul-General, the Chief 
Judge of the District Court, and other leading inhabitants, at dinner. 
The good offices of the Mayor were secured in arranging a conference, by 
which he had had the opportunity of meeting those members of the 
Municipality who considered water-works matters. At this conference, 
aided by Colonel Quill and Mr. Platts, he was able to explain the views of 
the Directors and himself; and he assured the Mayor and the other gentle- 
men that his mission was one of conciliation, that their object was peace, 
and that their endeavour was, as far as possible, to bring about a cordial 
understanding with the people. While attempting this, however, they 
could not lose sight of the fact that an English Company, which he repre 
sented, had spent nearly £1,000,000 in providing the city of Odessa with 
one of the first necessaries of life—an abundant supply of pure water- 
and that in doing this they were working under a most onerous col- 
cession, which nevertheless they desired to carry out, all that they 
wanted being fair play. If they could act together in a friendly spirit, 
it would be mutually advantageous to the Company and to the Munici- 
pality. The result of the conference had been given in the Directors 
report, in the extract from the Municipality Record, which was published 
the following day ; and he ventured to think that this public and official 
statement on the part of the Municipality of Odessa justified the paragraph 
in the Directors’ report referring te the satisfactory results which they 
had good reason to believe would follow from the visit. He next cou 
mended the management of the administrative and engineering depart 
ments of the Company; and with regard to the one great blot, the en0r- 
mous amount of litigation, he expressed a hope that, with a better state d 
feeling between the Company and the people of Odessa, it might be very 
considerably reduced. After stating that the new filter-bed was rapidly 
approaching completion, he observed that the sum and substance of whi 
he had to say about Odessa was that the people were not so bad as they 
had been painted ; and that with regard to the undertaking of the Cou 
pany, though it would not realize the results predicted twelve years 8% 
yet they hada sound property. With peace at Odessa and at home—andhe 
was happy again to refer to the assistance which had been rendered t 
them by Mr. Barclay, Mr. Wigan, and Sir A. Clay—he felt sure they 
would ay shortly materially improve the value of the undertaking. 

Mr. F. J. Buapon having ssconted the motion, 

Mr. Stewart expressed his conviction that the shareholders must have 
felt gratified at the account they had heard of the Chairman's visit © 
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sa. He urged the Board, however, to act in the direction of selling 
the concern to the Municipality of Odessa, as he believed this was the 
only way of getting a substantial sum for what they had invested, and it 
would be a proceeding mutually advantageous to the Company and the 
Municipality. é : : : 

The CHarRMAN, in reply to questions, said that the Company’s claim 
against the military authorities to the 30th of June last was 71,997 roubles. 
The meaning of the item, “ loan from bankers, £20,000,” was that Mr. 
Barclay, Sir A. Clay, and Mr. Wigan had given their guarantee to the 
pank for this amount, which would be paid off from the proceeds of the 
debentures. Something between £5000 and £10,000 would have to be 
written off the outstanding water-rents ; but this would be more than met 
by other outstandings, after paying the Municipality for what they had 
advanced to the Company under their guarantee. 

The motion was unanimously adopted, and the proceedings then 
terminated. 


Odes 





THE PROPOSED SEVERANCE OF THE DUKINFIELD AND 
DENTON LOCAL BOARDS’ GAS UNDERTAKING. 

The difference which has arisen between the Dukinfield Local Board and 
the Local Board of Denton and Haughton in reference to the dissolution 
of the gas-works partnership is apparently not to be amicably settled. It 
may be remembered that, at the meeting of the Dukinfield Local Board a 
month ago (see ante, p. 678), an attempt was made to fix upon the Denton 
and Haughton body the responsibility of having engaged in an expensive 
arbitration, instead of coming to a friendly arrangement as to the amount 
which Dukinfield shall pay the other authority on the dissolution of the 
partnership. Last week the Denton and Haughton Board met, and had 
its say on the subject. The Denton and Haughton ple are, it seems, 
particularly indignant because they were accused of having deceived the 
Dukinfield Board by engaging scientific witnesses and counsel “ under the 
rose,” while openly professing to desire a friendly arrangement. This is 
not only denied, but the denial is emphasized by the introduction of what, 
in another controversy, has been described as the “ ‘ you’re another’ kind 
of argument.” The Clerk to the Denton and Haughton Board (Mr. J. 
Richards) states that in December, 1883, just after the new works were 
ready to make gas for Denton and Haughton, a certificate was obtained 
from Mr. Bancroft to this effect, and negotiations were opened with a view 
to a settlement of the amount Dukinfield should pay to Denton. On 
Dec. 28, 1883, he wrote to the Clerk to the Dukinfield Board as follows :— 

Dear Sir,—Mr. Bancroft, the standing Arbitrator, has certified that so much of 
these works as are necessary to supply the townships of Denton and Haughton with 
gas have been completed to his satisfaction. We presume that your Board will 
have appointed a Committee to confer with the Committees which have already 
been appointed by the Denton and Haughton Boards in the matter of the dissolution 
of the Dukinfield and Denton Joint Gas Committee, and the vesting of the works 
required pursuant to the Dukinfield and Denton Local Board Gas Act, 1877. 

Some correspondence ensued, and letters were addressed by the Chairman 
of the Dukinfield Board to the Chairman of the Denton Board. The 
Denton Committee had this correspondence before them ; but, deeming ‘it 
a little irregular, they decided that all communications on the subject 
should pass through their Clerk, who accordingly, on May 19 last, wrote 
as follows :— 

Dear Sir,—I am directed by the Denton and Haughton Committee to inquire 
whether or not the Dukinfield Committee will be prepared to table a statement of 
their case in this matter, showing the amount which in their judgment the Dukin- 
field Board ought fairly to pay over to the Denton and Haughton Board upon a 
similar statement being produced by Denton and Haughton. This course my Com- 
mittee think may conduce to an amicable settlement; and under any circumstance 
it would, of course, be understood that it was without prejudice to subsequent 
action. This communication is made in consequence of a letter written by Mr. 
Chadwick, your Chairman, to Mr. Taylor, our Chairman; and I am directed to 
+ ome that you will be good enough to let me have a reply with the least possible 

elay. 

A week later he wrote again :— 

Dear Sir,—I beg to remind you of my letter of the 19th inst. Seeing that there 
has not yet been any reply thereto, am I to construe the silence as meaning that 
your Committee consider there to be no chance of an amicable settlement, and 
therefore decline to table a statement, or state in round numbers the amount they 
are prepared to pay to Denton and Haughton? If this should be so, I apprehend 
there is nothing for it but the adoption of the course suggested by one of your 
Committee—viz., that each side should prepare its own case in the way it deems 
best. It certainly ought not to take a whole week to reply to the simple question 
put in my letter. 

Ultimately a letter was addressed by the Chairman of the Dukinfield 
Board to the Chairman of the Denton Board; and on the Ist ult. the Clerk 
replied to it in the following terms :— 

Dear Sir,—Referring to your letter of yesterday’s date, addressed to the Chair- 
man of the Denton Board, allow me to say, in reply thereto, that I informed your 
Clerk some days ago that Mr. Stevenson was, or would be engaged to give evidence 
on behalf of the Denton and Haughton Boards on the gas reference. I have heard 
it stated that Dukinfield had retained counsel and engaged scientific witnesses ; and 
Seeing that the attempt to effect an amicable settlement had hopelessly fallen 
through, there was perhaps no alternative left but to adopt this course. My 

ard are desirous of being perfectly frank and open in the matter; and, with 
Tegard to the names of counsel and witnesses, are quite willing to be reciprocal. 
May I ask what the feelings of Dukinfield are with regard to the arbitration? Can 
We fix the third Monday in November as the opening day ? 

A statement of what passed at the meetings held with a view to arrange- 
ments being carried out was also made by Mr. Richards.. So long ago as 
February last, at a meeting of the Committee, Mr. Chadwick (the Chairman 
of the Dukinfield Board) made a statement in which he suggested that the 
first thing to be done was to appoint an arbitrator. On behalf of the 
Denton and Haughton Committee, Mr. Richards expressed surprise at the 
suggestion, and so they had come prepared to discuss the basis of a settle- 
ment on equitable terms. He pointed out that if a basis could be agreed 
= the duties of an arbitrator would be nominal; and suggested that the 
officials should go through the accounts and see how far the two authorities 
differed. Dukinfield (said Mr. Richards) pooh-poohed these suggestions, 
and declined to discuss the basis of a settlement, or anything else, until an 
arbitrator was appointed. The meeting was adjourned without an 
arrangement having been arrived at; and a second meeting was held, 
at which Denton urged its views in similar fashion with like want of 
Success. Negotiations therefore took place as to the arbitrator; and at 
another meeting, Denton suggested that the matter should be left entirely 
to Mr. Harrison Veevers, the Manager of the works, that the Clerks of the 
respective bodies should go through the books with him, and that he 
should decide what was a fair sum for Dukinfield to pay to Denton upon 
the latter retiring from the partnership. This proposal was also rejected 
by Dukinfield; and the result of negotiations was that on the suggestion of 
enton, Mr. Nairne, Accountant, of Manchester, was appointed Arbitrator. 
After this appointment further negotiations with a view to settlement took 
Place ; and, at the suggestion of Denton, Dukinfield reluctantly agreed that 
cach side should table a statement of their case. The Committees again met, 
= Denton stated the amount they would be prepared to accept, and 
ukinfield the amount they would be prepared to pay; but the margin 
Was 80 great, that Denton at once came to the conclusion that an amicable 








settlement meant to Dukinfield a settlement on their own terms, and not 
one dictated by a sense of justice and equity. When the meeting broke up, it 
was understood that each side should prepare its own case in its own way, 
and submit it to the Arbitrator. Before the meeting of the Dukinfield 
Board, at which charges were made against the Denton and Haughton 
Board, the Clerk to the Dukinfield Board was distinctly informed that it 
was the intention of Denton to engage counsel and expert witnesses; and, 
although the Chairman of the Dukinfield Board denied that Dukinfield 
had actually engaged counsel and expert witnesses, it was a fact that they 
had discussed the question, and considered the names of eminent counsel 
and engineers. On these facts Mr. Richards contended that, for the 
Chairman of the Dukinfield Board to say that information which he had 
received by letter, and which had been communicated to the Clerk to his 
Board, had “oozed out,” was a misrepresentation of the actual facts of 
the case. 

The Dukinfield Local Board also met last week, but nothing was said 
about this controversy; and the only information made public was, that 
Mr. ~ Woodall had been engaged as expert witness, and Mr. Smyly as 
counsel, 





THE STOKE CORPORATION GAS UNDERTAKING. 

In the course of the proceedings at a complimentary banquet given last 
Thursday to the Mayor of Stoke-on-Trent (Alderman W. Keary), reference 
was made to the Corporation gas undertaking. The Chairman (Alder- 
man T. W. Minton), in proposing the toast of the evening—‘‘ The Mayor” 
—said that for 45 years the town had benefited from Mr. Keary’s experi- 
ence. The Mayor was one of the most conspicuous, if not the most con- 
spicuous member of the old Commissioners’ body; and when the town 
was incorporated, they looked round to find the very best man for the office 
of Mayor, and chose Mr. Keary. Later on, when the town (with Fenton) 
purchased the gas-works, they felt it was essential that they should secure 
the best man as Chairman of the Gas Committee; and they naturally 
chose Mr. Keary. No one who had nota seat on that Committee could 
realize at all the value that his services had been to the town of Stoke 
while they had been joined with Fenton on the gas question; as also 
during the time they were in the agonies of separation. The municipal 
year just about to close had been uneventful so far as regarded the accom- 
plishment of any great works. There had, however, been plenty of solid 
work done, in which the Mayor had taken great interest. In acknowledging 
the compliment paid him, the Mayor said that nothing could be more 
satisfactory than the way in which the business of the Council had been 
conducted during the past year. During the ten years the town had been 
incorporated, the business had been gone through with the greatest 
harmony, and without that acerbity and disagreeable personality which 
often pervaded public discussions. When they became incorporated they 
had no regular gm of drainage. They had a few isolated drains in 
various parts of the town, but they had no complete system. They had 
now, however, a farm where their sewage was thoroughly and effectually 
deodorized and turned into the river in a completely innocuous state; and 
he had the authority of the gentleman who analyzed the effluent waters of 
the district for saying that the water at Stoke was the best of them all. 
They had also obtained the markets, which formerly belonged to a 
private company ; they had established a new market; they had built a 
free library; they had very much enlarged and improved the baths; 
they had completed a new cemetery ; and last, but certainly not least, they 
had purchased the gas-works. The work which he had mentioned as 
having been carried out during the past year had not been carried out 
without very considerable expenditure; and it was, perhaps, a rather 
startling thing to say that a small town like Stoke should have a public 
debt of £150,000. Nearly half this debt had, however, been brought about 
through the purchase of the gas-works, which so far from being a burden 
to the town were actually a considerable source of profit. Only that after- 
noon they had received the Auditor’s report for the year ending the 
80th of June; and he was happy to say that it appeared that the net 
profits on the gas-works had amounted to £6600. Later on in the 
evening, Mr. Bullock, in proposing the toast of the “Town and Trade of 
Stoke,” said the statement made by the Mayor was, so far as he was con- 
cerned, “a staggerer.” He was a member of the Finance Committee of the 
Newcastle Town Council; and when he went back he should have great 
pleasure in telling the Committee what a grand profit Stoke had made 
during the year from the gas-works. He must congratulate the gentlemen 
who formed the Gas Committee of the borough, and particularly the 
Manager, Mr. Herman Taplay. Mr. Fleet responded to the toast; sug- 
gesting whether the time had not arrived when the Gas Committee might, 
with propriety, reduce the price of gas. Among the other toasts was that 
of “ The Officers of the Borough,” proposed by Mr. Boulton, and responded 
to by Mr. Taplay and Mr. Roberts. 





ROCHDALE CORPORATION GAS SUPPLY. 

Some interesting facts anent the Rochdale Corporation Gas Under- 
taking, and its recent management by Mr. T. B. Ball, came to light in the 
course of the proceedings in support of the candidature for re-election of 
Mr. Milne, a member of the Corporation Gas Committee, to his seat in the 
Council. A resolution expressing unabated confidence in Mr. Milne having 
been duly proposed and Seovtel, 

Mr. Mixye referred to his 19 years’ service in the Council; and said he 
had been asked if the members of the Council spent the ratepayers’ money 
as if it were their own. Well, he could not answer for all; but he could 
answer for some that they did, and he ventured to class himself amongst 
that number. In referring to the operations of the Gas Committee, he said 
that complaints were made from time to time that householders’ gas bills 
were continually on the increase. This might be so, he said, in exceptional 
instances ; but, taking the average, he had statistics to prove that it was 
not the case. In 1878 the Corporation received from private consumers 
(excluding mills and workshops) £40,372 for gas; and as the number of 
consumers was 18,225, it gave an average of £2 4s. 34d. per consumer. For 
the year 1881 the figures were: Receipts, £42,638 ; consumers, 19,210; 
average, £2 4s. 43d. per consumer. In the year ending March of this year 
the receipts were £42,083; the consumers, 19,385 ; and the average per con- 
sumer, £2 3s. 5d. This showed that the average gas bills had reduced 
nearly 1s. each during the last three years. With a view of showing the 
results of recent management at the gas-works he said that in the three 
years 1876-7-8, the total receipts from all sources were £152,930; and the 
profits represented 5s. 43d. on every ton of coals carbonized. In the next 
three years the receipts were £147,071 (the decrease being due to a 
reduction in the price of gas); and the profits were equal to 7s. 54d. per 
ton. In 1882-3-4 the receipts rose to £154,735; and the profits were 8s. 2d. 

r ton. Although the revenue from each ton of coals carbonized had 

allen from 89s. 3d. to 36s. 6d., the profits had increased from 5s. 4d. to 
8s. 2d. per ton. When they Semembenel that these results had been 
attained without extending the number of retorts at the works—that each 
one, in fact, was producing 20 per cent. more gas than it used to do—he 
thought they would agree with him that there had been good management 
at the works, It might be said that with these incre profits it would 
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be the duty of the Corporation to again reduce the price. No doubt they 
would have to do so; but, however much the price might be reduced, the 
Committee would do all they could to see that the gross yearly profits were 
not any less than they had been. 

The resolution was then put and carried unanimously, 





THE ACQUISITION OF THE LINCOLN GAS-WORKS BY THE 
CORPORATION. 
MEETING or THE GAs ComPANY. 

An Extraordinary General Meeting of the Lincoln Gas Company was 
held on Monday, the 8rd inst.—Mr. G. Tuckwocp in the chair—“ for the 
purpose of considering, and, if so determined, of approving an agreement 
proposed to be made by the Directors of the Company for the sale of the 
undertaking of the Company to the Corporation of the city of Lincoln as 
an Urban Sanitary Authority.” The terms of the agreement were given 
in the Journa last week (p. 814). 

The Cuierx (Mr. J. Carter) having read the notice of meeting, 

The CHarkMaN said it was three years last July since the shareholders 
were called together to give their consent to the transfer of their 
property to the Corporation. The Corporation had to ask the rate- 
yvayers for their consent to the arrangement; and it would be recol- 
lected that by a large majority the latter refused to give that consent— 
much, he must say, to the regret of many influential citizens, who 
considered they had lost a very valuable property. The shareholders 
would remember the principal objection then was that it was stated the 
electric light was likely to entirely supersede gas. It was true that at that 
time the electric light was in the ascendency; but since then it had 
certainly been on the wane. This was an inducement for the Corpora- 
tion to ask the Directors if they could not reconsider the matter of the 
purchase; and, in the interests of the shareholders, they consented to do 
so. They had signed a draft agreement which all the shareholders had 
seen; and he had no doubt they had made up their minds as to whether 
they would support the Directors or not. For his part, he considered it 
was a fair offer; and he had no hesitation in saying that if the purchase 
was carried out the works would prove to be a profitable investment for 
the Corporation. They should be careful that every necessary step was 
taken to secure the carrying out of the provisions of the agreement, to 
the satisfaction of the shareholders and Directors. He should submit a 
resolution to the meeting, and it would be for them to say whether they 
would support it or not; but he would first of all ask if any shareholder 
wished to have the agreement read. 

No wish to this effect being expressed, it was decided to take the 
agreement as read. 

The Cuarrman thereupon submitted the following resolution : “‘ That the 
agreement proposed to be made by the Directors with the Lincoln Cor- 
poration for the sale of the undertaking be approved and confirmed; 
power being given to the Parliamentary Committee to make such further 
alterations in the said agreement as they may think necessary.” Before 
formally putting the resolution he said that any question which the 
shareholders might ask would be answered. 

No question being put, 

Mr. Srupson (a shareholder) remarked that silence might be taken for 
consent. 

A show of hands was then taken, and the resolution was carried nem. 
dis. The Directors and shareholders present represented 221 votes, and 
the Clerk had received 58 proxies, representing 391 votes, in support of the 
proposal ; so that the motion was agreed to by 612 out of a possible total 
of 1060 votes. 


MEETING oF THE Town Councin. 

At the Meeting of the Lincoln Town Council last Tuesday—the Mayor 
(Mr. I. J. Clarke) in the chair—the minutes of the Special Gas Committee 
showed that, at a meeting on the 16th ult., the draft of the agreement 
proposed to be entered into with the Lincoln Gas Company for the pur- 
chase of their undertaking was produced and agreed to. On the 27th a 
further meeting was held, when a letter was read from the Company’s 
Solicitors (Messrs. Toynbee and Co.), suggesting certain alterations in the 
agreement; and after these had been considered by the Committee they 
were agreed to. Messrs. Toynbee also wrote to the effect that there was 
nothing to prohibit the Company promoting a Bill next session. The 
Committee, however, passed a resolution to the effect that the promotion 
of any such Bill would be inconsistent with the terms arranged between 
the Committee and the Company, and that the Committee could not agree 
to it. 

The Mayor said the Gas Company at one time wished to promote a Bill 
for further powers; and to this the Committee objected, as the Company 
had a large sum in hand—some £10,000, and also had another £10,000 to 
call up, which with the premiums would bring in £15,000. The Com- 
mittee informed the Company that, in their opinion, this sum was quite 
sufficient to serve them for two or three years. Since then the Company 
had decided to simply present a petition for a Bill in order to preserve 
their locus standi. 

Mr. Hess (Deputy Town Clerk) said the Company had several large con- 
tracts on hand at the present time, amounting to something like £14,000, 
¢nl they had no power to borrow money to meet the necessary outlay. 
‘Lnis was why they wished to promote a Bill. 

Mr. BatnsRipGe understood the Bill which the Company wished to pro- 
mote was for the purpose of introducing the sliding scale. 

The Mayor said this was so; but the Company had withdrawn the Bill. 

Mr. Hess said the Company would nevertheless present a petition, in 
order to see that they were fairly treated by the House. nless they 
eae they would not have a voice in the passing of the Corporation 

ill. 


Mr. Cannon said otherwise it ought to be quite clear that the Compan 
should not incur any expense ont of the fund which they now had in hand, 
and which the Corporation would take over. 

In reply to a member, Mr. Hezs said the alteraticns suggested to be 
made in the agreement were that the £20,000 of preference shares should 
have the priority; and as the Company had certain contracts going on, 
they wished to borrow on most reasonable terms, and pay off the amount 
at any time. 

Mr. Martin asked if the Committee had met since these alterations in 
the agreement had been suggested. 

The Mayor replied that they had, and had agreed to the alterations. 
He also mentioned that the Chairman of the Company had told him ou 
the previous day that the Company had agreed to abandon the Bill, and, 
as he had: already said, simply present a petition, in order to have locus 
standi. The presenting of a petition would not entail much expense. 

The following resolution was then submitted to the meeting :—“ That 
the Mayor, Aldermen, and Citizens of the city of Lincoln, acting in pur- 
suance of the Public Health Act, 1875, as and being the Urban Sanitary 
Authority for the said city, do in the next session of Parliament promote 
4 Bill to enable the'said Mayor, Aldermen, and citizens of the said city of 
Lincoln, as'such Urban Sanitary Authority, to acquire the undertaking of 





the Lincoln Gaslight and Coke Company, and to extend the gas limit, 
and for other purposes; and that the costs and expenses incurred, or to be 
incurred, in or in relation to the applying for, preparing, and promotj 
such Bill, and the passing the same into an Act, shall be charged on the 
general district rate, if not otherwise provided in the said Bill, in case jt 
becomes an Act.” 

Mr. Rumsxe objected to the clause which directed that the costs and 
expenses to be incurred in the promotion of the Bill should be charged oy 
the general district rate. ; 

The Mayor said this was a matter of form. The costs would really be 
taken out of the Gas Company’s reserve fund. 

Alderman Bearp then moved that the resolution be adopted. 

Mr. WaRRENER seconded the motion, and it was agreed to; 15 of the 
members present voting in favour of it. 

The next business was to seal the agreement with the Company for the 
purchase of their undertaking ; and this was agreed to. 

Mr. Dickinson then moved—“ That powers be given to the Special Gas. 
Works Committee, to promote, in the name and on behalf of the Corpor. 
tion, a Bill in the next session of Parliament for confirming the sgiq 
agreement for the purchase of the undertaking of the Lincoln Gaslight ang 
Coke Company, and containing such powers and provisions as they may 
deem necessary for enabling the Corporation, as such Urban Sani 
Authority, to exercise all the powers of the Company, and other powers of 
a like nature, within the city of Lincoln and the limits of the Company, 
and in the parish of Skellingthorpe.” ; 

Mr. Wyatt seconded the motion. 

It was, however, pointed out that the Special Gas-Works Committee ny 
longer existed ; esd | it was suggested that it would be better to leave the 
matter over until the new Committees were formed. 

Mr. Hexss remarked that it would be necessary to have a Committe 
formed as soon as possible. 

Mr. Dicxtnson thereupon proposed that the gentlemen who formed the 
Special Gas-Works Committee be appointed a Special Sub-Committee tp 
confer with the Clerk on the matter. 

This was seconded by Mr. Wyatt, and carried. 

At a subsequent stage of the proceedings, the Mayor, in answer ty 
Mr. Bainbridge, said the total cost of the poll of the city on the gas-works 
purchase question was £396 13s. 4d. The expense of the poll alone was 
£298 ; and the incidental expenses (such as printing, &c.) had taken the 
remainder. 





SALFORD CORPORATION GAS SUPPLY. 

The report of the Gas Committee of the Salford Corporation, on the 
working of the gas undertaking in the twelve months ending March % 
last, has just been issued. It shows that during this period 756,418,0 
cubic feet of gas were made, against 749,419,000 cubic feet in the 
corresponding period of 1883; being an increase of 6,999,000 cubic 
feet, or at the rate of 0°93 per cent. The quantity of gas sold ani 
used was: In the year ending March 25 last, 698,295,760 cubic feet: 
in the previous year, 684,308,600 cubic feet—increase, 13,987,160 cubic 
feet, or 2°04 per cent. The unaccounted-for gas was 7°68 per cent. of the 
entire make last year, against 8°69 per cent. in the previous year. The 
total receipts from private consumers, public lamps, and meter-rents 
amounted to £111,154 7s. 5d.; against £109,257 18s. 9d.; being an increase 
of £1896 8s. 8d. The gross profit made was £56,410 18s. 5d., as compared 
with £56,057 7s. 9d. in the year 1882-3. After paying interest, placing 
£15,430 to the sinking fund, and setting apart £14,367 for depreciation, 
there was left a sum of £18,279 4s. 7d. of divisible profits. This was allocated 
among the districts of the Corporation as follows :—Salford, £10,441 14s; 
Pendleton, £4206 2s. 10d.; Broughton, £3631 7s. 9d. The quality of the 
gas supplied by the Corporation (as certified by the late Dr. Angus Smith) 
was well maintained during the year; the illuminating power having 
averaged 19°95 candles. About 2000 yards of additional mains were laid; 
and something like the same extent of old mains were taken up ani 
replaced by new ones of increased diameter. The total length of mains on 
March 25 last was: In Salford, 102,781 yards; in Pendleton, 72,J35 yards; 
in Broughton, 48,461 yards; and in the outlying districts, 138,251 yards; 
making a total of 361,679 yards, or 205 miles 879 yards. The total number 
of consumers and public lamps on March 25 last was 33,399, against 
30,965 in the previous year; being an increase of 2434, or at the rate of 
7°86 per cent. 





THE GAS SUPPLY OF ALLERTON. 

Last Tuesday a public meeting of ratepayers was held at Allerton— 
Mr. W. Rozertsnaw in the chair—to consider the inequality of the price 
of gas in the township, as compared with other portions of the borough of 
Bradford. 

The CHarrman, in opening the proceedings, described the subject the 
meeting had met to discuss as an old grievance; and said an application 
having been made to include Allerton in the Bradford Union for poor- 
law a, it was desirable that the ratepayers of the township should 
be placed on the same basis as Bradford in regard to the price charged for 
gas. There was great inequality between the price at which gas was sup- 
plied in Bradford and Allerton ; the difference being something like £600 
or £700 a year to the latter township. The amount charged by the 
Clayton, Allerton, and Thornton Gas Company was 3s. 9d. per 1000 cubie 
feet, with 5d. reduction for prompt payment. In Bradford the rate was 
2s. 6d. per 1000 feet ; and it was unreasonable that the residents in Allerton 
should be charged 334 per cent. more than their neighbours. The meeting 
had been called to urge the matter on the attention of the Bradford Cor- 
poration, in the hope that as Allerton shared the obligations of the rate 
payers of Bradford, its residents should share some of the advantages. It 
was perhaps not thoroughly understood that if the application of the 
Bradford Corporation and Guardians that the township should be trans 
ferred from North Bierley for poor-law purposes was successful, thé 
valuation would in all probability be raised. He would admit that many 
of the better-class houses in Allerton were not fairly valued, and that this 
was, to some extent, a set-off against the higher price paid for gas; buthe 
considered that it was to the advantage of the ratepayers that the whole 
borough should be puere on one footing. It was understood that Allerton 
was included in the borough for all purposes, and he thought the Corporation 
were running away from the arrangement supposed to have been made in 
good faith when it was sought to perpetuate the existing inequality. The 
question was how the wants of the ratepayers could be met. It might be 
said, in all fairness, the Corporation had tried three schemes for removing 
the difficulty. They had endeavoured to purchase gas from the Clayt 
Company, to sell to Allerton, and they had offered a certain sum for the 
purchase of the gas-works. The Company refused what he considered was 
a handsome price, and one which ought not to be offered again. The Cor 
poration also tried to introduce the electric light; but found its adoption 
would be fearfully expensive. There was, however, one plan which might 
yet be tried, and about which there was nothing unjust or unreasonable. 
He suggested that gas ‘should be purchased from the Clayton Compaly, 
and resold tothe Allerton ratepayers at the same price as was charged i 
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Bradford. If a difference remained between the price at which it was 
purchased and that at which it was resold, the burden should be dis- 


tributed over the rates of the borough. He considered that the gas profits 
of Bradford were so large that the expense incurred might be borne by 
them. The township did not claim this equalization as a favour, but as a 
matter of right between man and man; and he hoped steps would be taken 
to remove the difficulty. , 

Mr. Sowvon said as a large ratepayer he considered it was only just that 
every effort should be made to induce the Corporation to place Allerton 
on the same footing as the other portions of the borough in regard to the 
charge for gas. The township had been within the municipal boundary of 
Bradford for upwards of two years, and he considered that the only way 
to obtain redress for the grievance was to keep the subject constantly 
under the notice of the Corporation. 

Mr. Featuer observed that the Corporation had no ulterior object in 
seeking to attach Allerton to the Bradford Union. The ratepayers of the 
township had the sympathy of the Corporation, who were anxious to 
adopt any feasible plan which might be suggested for removing the existing 

ifficulty. 
= Raent moved that a deputation of ratepayers should wait on the 
Corporation, with a view to an expression of the views of the meeting. 

Mr. Harpy seconded the proposition, which was carried unanimously. 

The deputation was then nominated, and the proceedings closed with a 
yote of thanks to the Chairman. 








SUGGESTED PURCHASE OF THE WAKEFIELD GAS-WORKS 
BY THE CORPORATION. 

It has, we believe, been decided by the Corporation of Wakefield to 
apply to Parliament next year for an Act to (among other things) enlarge 
the borough boundaries and place the water-works undertaking in a more 
satisfactory position. In consequence of this decision, a suggestion has 
been made that the Corporation should include in the Bill clauses whereby 
they could purchase the gas-works supplying the borough. A proposal to 
this effect was made at the meeting of the Wakefield Tradesmen’s Associa- 
tion the week before last. Mr. Hogg said he thought it was a fact that all 
those corporations who had bought their respective gas companies’ plants 
had in a surprisingly short time been able to pay off the money borrowed 
for the purchase, and hand over a large amount to the borough fund to 
reduce the rates. As the question of enlarging the boundaries of the 
borough was now on the tapis, he thought the present a very opportune 
moment for them (as tradesmen, who consumed the gas) to solicit the 
Corporation not only to buy the gas-works, but also the borough market. 
He moved that these questions be brought before the Committee and 

laced on the paper for next month. Mr. Rollinson also thought the 
focoagh market and the gas undertaking ought to belong to the Cor- 
poration; but he questioned whether the moment was opportune. Mr. 
Hogg said if the Corporation bought the gas-works the townspeople would 
be assisted materially in paying the great cost of the water-works by 
having their gas at half the price at which it is at present. There was no 
company in the neighbourhood that could pay such dividends and bonuses 
as the Wakefield Gas Company; and he thought it but right and just that 
the ratepayers should derive the benefit from the gas they had to consume. 
Mr. Nixon said with regard to the Gas Company, he had for years been of 
opinion that every monopoly in the town should be taken over by the Cor- 
poration. When the Association was first started, he moved very much 
in the matter, and went as one of a deputation to the Corporation to ask 
them to purchase the market; but a hitch occurred, and it never got 
carried out. Some 20 years ago the Corporation could have had nearly 
all these things at a “gift;’’ but the town would not let them, and they 
had now to suffer in consequence. After some further talk, the matters in 
question were left to the Committee for consideration; but fears were 
expressed that it would be too late to include the suggested gas-works 
purchase in the Bill, the notices for which have to be given during the 
present month. 





ROTHERHAM CORPORATION GAS AND WATER SUPPLY. 

The annual abstract—just published—of the accounts of the Rotherham 
Corporation for the year ending March 25 last, prepared by the Borough 
Accountant (Mr. C. H. Moss, F.C.A.), include many interesting particulars 
as to the various departments managed by the different Committees 
appointed each year. We give below some items in reference to the gas 
and water supply. 

The capital expended on the gas undertaking up to March 25 last was 
£90,821 4s. 3d.; the sum of £1319 12s. 7d. having been laid out in the 
extension of the works in the preceding twelve months. The Corporation 
have borrowing powers to the extent of £120,000; of which sum £39,000 
was granted by their Act of 1882, and is still available. There are in 
Rotherham 56,614 yards of mains; and in Greasbro’ 4953—a total of 35 
miles. The capacity of the gasholders is 745,000 cubic feet; and the 
greatest demand per day, during the past twelve months, was 543,000 
cubic feet. The working power of the apparatus is:—Productive capability 
of the retorts per day, 70,000 cubic feet; boiler power, 1 million cubic feet ; 
engine and condensing power, each 14 million cubic feet ; washing and 
purifying power, each 1 million cubic feet; and scrubbing power, 400,000 
a feet. The station meter is capable of passing 720,000 cubic feet per 

hours. 

The revenue account shows that the following sums were received as 
gas and meter rents for the year :—Rotherham, £10,855 1s. 8d. ; Rawmarsh, 
£1853 7s. 9d. ; Greasbro’, £421 17s. 2d. The public lighting produced : 
Rotherham, £1716 7s. 8d. ; Greasbro’, £94 12s. 44—total £1811, The resi- 
duals realized : Coke, £2501 12s. 3d. ; tar, £1974 2s. 10d. ; ammoniacal liquor 
and sulphate of ammonia, £1458 1s. 6d.; lime refuse, £40 7s. 7d.—total, 
£5974 4s. 2d. Other small amounts make the total receipts £21,045 6s. 11d. 
On the expenditure side of the account the principal items are: Coal and 
other material used in manufacture (including wages), £7807 6s. 3d.; 
salaries, £1087 9s. 2d.; meter inspection, £560 14s. 5d.; treatment of 
residuals, £384 6s. 7d.; repairs and renewals, £2142 17s. 3d.; rates and 
taxes, £1421 13s. 7d. Miscellaneous items make up a total of £14,921 16s. 4d. ; 
leaving a profit balance of £6123 10s. 7d. The balance standing to the 
credit of the profit and loss account on March 25 last was £864 4s, 4d. 
This was appropriated as follows :—To the markets account, £530 15s. 6d. ; 
to the contingent fund, £333 8s. 10d. 

As to the water-works: The Corporation have borrowing powers to the 
stent of £171,150, of which £65,350 is still available. Up to March 25 
ast there had been expended on works and mains £128,879 2s. 7d.; of 
Which £431 4s. was spent in the preceding twelve months. The pumping 
sation is in Rotherham, where there is water storeage to the extent of 
a gallons; while in Kimberworth there is a service reservoir capable 
. containing 50,000 gallons. The total length of mains and service-pipes 
( para to 12 inches in diameter) at present laid is 70,420 yards, or about 

8. 
-. he revenue account shows that in the year ending March 25 last the 
"8 of water to private consumers produced £4628 19s. 6d.; that by meter, 
24 1s.; miscellaneous items making up a total of £6584 12s.4d. The 





eptoctont items on the expenditure side of the account are as follows :— 
aintenance of works, £304 5s. 8d; pumping expenses, £1181 4s. 64.; 
salaries, £340; rates and taxes, £605 4s. 5d.; interest, £214 18s. Miscel- 
laneous items make up a total of £2827 5s. 10d.; leaving a profit balance 
of £3757 6s. 6d. This sum added to £56 4s, 8d. rent of land, produced 
£3813 11s. 2d., and this stood at the credit of the net revenue account 
on March 25 last; but as the interest on loans and the contributions to the 
loans and sinking funds required £4421 11s. 10d., the deficiency of £608 Os. 8d. 
had to be taken from the district fund account. 





THE GAS AND WATER SUPPLY OF STOCKTON-ON-TEES. 

The Borough Accountant of Stockton-on-Tees (Mr. G. Harrison) has 
just issued a short abstract of the Corporation accounts for the past 
financial year. It shows that the year’s receipts on the gas-works 
account amounted to £29,545 16s. 9d., made up as follows :—Gas-rents, 
£20,207 7s. 10d. ; meter-rents, £740 11s. 3d. ; residual products, £8369 16s. 4d.; 
fittings, £26 17s. 1ld.; cottage rents, £34 17s.; Cooke interest allowed, 
£166 6s. 5d. The expenditure during the year amounted to £25,481 7s. 2d., 
the various sums being classified as follows :—Carbonization, £12,050 18s. 64.; 
purification, £434 18s. 3d.; maintenance of works, £2085 3s. 1d.; renewals 
of mains and services, £698 17s. 9d.; old meters (renewals and repairs), 
£205 10s. 5d.; meter inspection, £223; salaries, £1210; rents, rates, and 
taxes, £1261 7s. 7d. ; printing and office expenses, £124 Os. 9d. ; miscellane- 
ous expenses, £110 15s. 11d.; interest on loans, £3022 14s. 11d.; sinking 
fund, £2554; depreciation fund, £1500. The balance of profit amounts to 
£4064 9s. 7d., and has been handed over to the Borough Fund Committee. 
This sum is £1111 10s. 11d. less than the profit in the previous year, which 
is accounted for by the fact that the price of gas has been reduced, and 
that trade has been depressed; some of the large iron and engine works 
having been very indifferently employed. The total cost of the works has 
been £106,296 17s. 6d., of which sum £30,298 15s. 7d. has been extinguished 
through the sinking fund. The net charge for gas in the borough is 2s. 
ner 1000 cubic feet; in the South Stockton district it is 2s. 14d.; in the 
North and Hartburn districts, 2s.8¢d.; and in the Preston and Billingham 
districts, 3s. 4d. 

The water accounts of the Corporation are in a less flourishing condition. 
As our readers are aware, the water-works are managed by a Joint Board, 
elected by the Stockton and Middlesbrough Corporations, to whom the 
undertaking belongs. The Stockton Corporation have during the year 
received from the Water Board a sum of £20,705 11s. 7d., which has just 
sufficed to meet their expenditure ; no less than £18,736 9s. 1d. having had 
to be paid as interest on the money which the Corporation have borrowed 
on the undertaking. The Corporation have, since the water undertaking 
was acquired, suffered a net loss of £7149 7s. 1d.; and this sum, it is reported, 
has been wholly met from the profits of the gas-works. 


THE ACQUISITION OF THE HARROW WATER-WORKS BY THE 
COLNE VALLEY WATER COMPANY. 

At the Meeting of the Harrow Local Board on the 30th ult.—Mr. R. B. 
Haywarp in the chair—a letter was read containing a copy of resolutions 
recently come to by the Harrow Water-Works Company, with reference to 
the sale of their plant, &c., to the Colne Valley Water Company (see ante, 
p. 725). The resolutions were as follows :—‘ That the receipt of the Local 
Board’s communication of Oct. 11 be acknowledged, and that the share- 
holders of the Harrow Water-Works Company have instructed the Trustees 
to sell all their undertaking, with its responsibilities and privileges, in 
accordance with the expressed desire of a large number of the principal 
ratepayers, to the Colne Valley Water-Works Company upon certain 
pecuniary terms, and subject to the sanction of Parliament being obtained.” 
“* That the Directors, as inhabitants of the parish of Harrow, have heard, 
in common with the other inhabitants, that the Colne Valley Water-Works 
Company have made certain promises with respect to their charges for 
water, the pressure at which it shall be supplied, &c.; but the Directors 
think it right to state that these promises were not made to them, and they 
do not undertake any responsibility with regard to them.” “ That the 
Directors consider that their duty for the future is limited to supplying 
the town effectually with water until the Colne Valley Company is 
authorized to take this responsibility off their hands, and to watch the 
proposed Bill in Parliament as far as it concerns the sale of their interests 
and the winding up of their Company.” ‘“Thata copy of these resolu- 
tions be signed by the Chairman of this Company and sent to the Chair- 
man of the Local Board.” It was resolved that a Committee of the whole 
Board be appointed to watch the Bill through Parliament. It was also 
resolved to ask the Colne Valley Water Company to send to the Board 
drafts of the agreement with the Harrow Water-Works Company and the 
proposed Bill. 

THE PURCHASE OF THE WINDSOR AND ETON WATER- 

WORKS BY THE WINDSOR CORPORATION. 

At a Special Meeting of the Windsor Town Council! last Friday week, a 
report by the Water-Works Committee was presented. Amongst other 
matters it mentioned that the Council had to pay half the expenses of the 
Umpire and Arbitrators connected with the recent arbitration ; and that 
the other costs of the arbitration amounted to £1530 6s. 10d. The two 
amounts made £1900 17s. 7d., which the Committee recommended should 
be paid at once. The Committee proposed that the Council should proceed 
to give the necessary notices to ——— Tangier Mill by arbitration 
forthwith. They also recommended a temporary loan for six months of 
£2500, arrangements for which had been made subject to the approval of 
the Council. With reference toa larger loan, the Committee recommended 
that no steps be taken till it was known what amount would be required. 

On the motion of the Mayor, the report was received and adopted. 

The common seal was affixed to the security for £2500 at 4 percent., and 
the costs mentioned were ordered to be paid; but the question of appointing 
an Arbitrator was deferred. 

The Council then went into committee to consider the propriety of 
serving notice, under section 15 of the Windsor Corporation Act, 1884, of 
their intention to purchase Tangier Mill. The matter having been dis- 
cussed privately, a resolution in accordance with the recommendation of 
the Committee was agreed to. 





Tue Licutinc ARRANGEMENTS AT THE New Law Covurts.—Last Thurs- 
day morning being dark, and the electric lighting arrangements not being 
complete, the Courts had to be lighted by means of lamps and candles. 
The effect was so unsatisfactory in one of the Queen’s Bench Courts, that 
on Justice Hawkins taking his seat he ordered the lamp allotted to him 
to be at once removed; saying that it was worse than nothing. He told 
the jury that he had made inquiries, and understood that the cause of 
the want of light was that those in charge had only just begun the work 
which should have been done in the Long Vacation; ana about next 
summer—when they would not want it—they might expect to have a little 
light. What was before them looked to him like the remnants of a Fifth 
of November show. 
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THE WATER CHARGES OF THE MANCHESTER CORPORATION 
IN THE OUT-DISTRICTS. 

At the Meeting of the Barton Local Board yesterday week—Mr. J. 
BrapDBuRn in the chair, 

Mr. MaTuHER called attention to the subject of the charges made by the 
Manchester Corporation in the district of that and the neighbouring Local 
Boards. He said the members would remember that it had been arranged 
some time ago that a test case should be brought by Manchester against 
the Salford Corporation to settle a dispute as to whether Manchester was 
entitled to charge for water on the gross rental or the net rental. But he 
now understood that after along delay, the case was not to be tried at all; 
and this he considered to be scarcely fair to the out-townships. The amount 
in dispute with Salford was so small that the Corporation did not think it 
worth while to proceed ; while in the meantime Manchester was receiving 
many thousands of pounds per annum more than they would receive if 
they charged on the net instead of the gross rental. 

The Cuarrman said he believed this matter was under the consideration 
of the Association of Local Boards, of which their Clerk (Mr. G. Trenbath) 
was the Secretary. 

The CLERK said the matter had been before the Association, but no 
definite course of action had been decided upon. He believed that even- 
tually action would have to be taken by a combination of the out-district 
authorities, and the sooner something was done the better, because the 
Manchester Corporation were seeking to have a clause inserted in a Bill 
authorizing them to charge on the gross rateable value. 

Mr. MarTHeR said matters between the Manchester and Salford Corpora- 
tions stood thus: Salford had offered a certain rental, which Manchester 
refused to take, and the dispute rested there. 

After further discussion, it was resolved that the Clerk should write to 
the out-districts asking if they would co-operate with the Board, on a pro 
raté scale, in getting up a test case to settle the matter in dispute. 





THE LIVERSEDGE LOCAL BOARD AND THE BRADFORD 
CORPORATION. 
THe Water Suppiy oF THE DistTRIcT. 

At the Meeting of the Liversedge Local Board yesterday week, the ques- 
tion of the advisability of the Board applying for parliamentary powers to 
enable them to construct water-works for the supply of their district, and, 
if necessary, to repeal such portions of the Bradford Corporation Act as 
relate to the present supply, was under consideration. 

The CuHarmman (Mr. Hirst), in moving that the necessary steps be taken 
to promote a Bill in the ensuing session to enable the Board to carry out a 
scheme of water supply, said that the matter before them was a very 
important one, and it might have an influence on the future prospects of 
Liversedge for many years to come. The Board were now in a position 
different altogether from what they had been in before. In the place of 
Bradford, they had now offered to them two reliable sources of water 
supply. He would allude first to Halifax, who had made an offer to the 
Board to supply the whole of the district at the rate of 74d. per 1000 
gallons ; but, if a supply was taken for the low-level district only, it would 
be at the rate of 9d. per 1000 gallons. The Board had another offer, from 
Heckmondwike, who would supply them for the low-level district alone at 
the rate of 7d. per 1000 gallons. He had taken the trouble to ascertain 
what difference it would make to Liversedge if they were able to avail 
themselves of these two sources of supply. Taking it that their con- 
sumption on the high-level district was 10 million gallons a year, the 
difference in the price would amount to 14d. per 1000 gallons, which 
he calculated would be a saving of £62 10s. per annum. Reckoning the 
consumption on the low-level district at 30 million gallons annually, 
the difference being 33d. per 1000 gallons, the saving would be £406 15s. ; 
making a clear gain to the township of £469 a year. He thought they 
should look a little farther ahead. The consumption of water in the 
township was what he had just stated; but if trade improved and the 
Board were able to reduce the price of water to manufacturers, it would 
very materially increase, and perhaps in ten years it might be doubled. 
It was not, therefore, the difference it would make to the Board now, but 
in the future also, that they should look at. He had no doubt that some 
members would be afraid of the cost of the proposed application to Parlia- 
ment. He thought himself that Bradford would not be so unjust to the 
Board as to oppose them ; indeed, he considered that they had such a bad 
case in hand that they would not oppose. There was another thing they 
must look at, and it was this: If the Board lost the present opportunity 
which was a very favourable one, to try to sever themselves from Brad- 
ford, the chance for a separation might not occur again in this or the next 
generation. The present time was very favourable for the application. 
He wished to point out also that the Board would not decide the question 
now. The outside public were taking a great interest in the subject ; and 
he asked those members who felt inclined to vote against the resolution 
not to do so, but to give the ratepayers the chance of expressing their 
opinion on the question. In conclusion, he said the water from Halifax 
was giving the Liversedge people the greatest satisfaction ; and he con- 
sidered they would be guilty of a very great mistake indeed if they did not 
make an effort to sever their connection with Bradford. 

Mr. Sampson seconded the motion, on the distinct understanding that 
the ratepayers would have an opportunity of expressing an opinion upon 
the question, before any definite proceedings were taken. 

Mr. Roserts moved, as an amendment—‘ That no steps be taken to alter 
the Board’s present mode of supply.” He said he thought the subject- 
matter with which the Board were then dealing was of very great import- 
ance; but he was not at all satisfied that any change from their present 
source of supply was desirable. After referring to the terms on which a 
supply might be obtained from Heckmondwike and Halifax, he said that, 
of the two schemes, he was bound to say that he gave his preference to 
Halifax. But there was one feature which must not be forgotten—viz., 
that the altitude of the Halifax Water-Works was 790 feet above sea-level. 
This was very considerably below the altitude of the Bradford works, He 
was satisfied that a large amount of pressure would be lost by the water 
travelling a distance from the source of supply, and that it would be found 
that the supply was insufficient for the requirements of Liversedge. 

The Cuarrman said Halifax water was now being supplied over Scholes, 
as well as their own township. Scholes was at a greater altitude than 
Liversedge ; and this, therefore, answered Mr. Roberts's objection. 

Mr. RopeRrts said it must be 200 feet in favour of the Bradford supply. 
The next thing to be considered was, What were their chances of being 
severed from Bradford? He believed their chances were not very good, 
and that if they made application to Parliament they would certainly incur 
great expense, because the Bradford people had given the Board clearly to 
understand that they would not permit them to be separated from them, 
but would fight the matter to the bitter end. Of what did the Board 
complain? It was stated that there was an insufficient supply. There 
had, it was true, been a partial insufficiency for two months, during a 
period of almost ee drought. But before then—he stated it 
without hesitation—there had not been an inadequate supply ; and if they 
had not had enough water, it had been really the fault of their own pipes, 


which had been too small. Proof of this was found in the fact that 
Gomersal, whence the Board’s high-level supply was obtained, had had an 
abundance of water, and the out-townships served by the Bradford (op. 
poration had never made a complaint of the scarcity. Then there was the 
question of justice. It was only right to bear in mind that the people of 
Bradford had been at the expense of nearly £2,000,000 for their water. 
works. At the present time the Thornton Moor reservoir was completed: 
and if it had been ready a few months before the drought set in, thera 
would not have been any scarcity of water either in Bradford or in the out. 
townships. A large sum of money had been laid out for filter-beds; ang 
he did not think that henceforth there would be any cause to complain of 
the quality or the quantity of the water. The argument of the Chairman 
that the present would perhaps be the only chance for a generation of 
getting severed from Bradford showed that it was believed there would be 
no canse for complaint. He (Mr. Roberts) believed the efforts that werg 
being made to get water at a cheaper rate would be successful. 

Mr. Jackson seconded the amendment. 

Mr. REARDEN reiterated arguments used at a previous meeting, shows 
that it was not likely the Bradford Corporation would reduce the price of 
water when at the present time they were paying 33 per cent. on the 
water-works capital, and only receiving 2 per cent. in return. He did not 
see how Mr. Roberts could believe in a reduction under these circum. 
stances. The argument was not logical. It had been pointed out that the 
consumption of water in the Bradford area had doubled in ten years ; and 
when the present increased storeage was effected, the supply would be from 
hand to mouth only. He estimated that the cost of water-works for 
Liversedge would be £35,000; but even if they cost £15,000 more, or say 
£50,000, the outlay would soon be reimbursed. 

After some further remarks, the amendment was put and carried by§ 
votes to 5. It was thereupon resolved to invite the Bradford Corporation 
to lay pipes for the conveyance of water to the Liversedge townships, 








THE WATER-WORKS OF THE BRADFORD CORPORATION, 
The serious difficulty in which Bradford has been involved through the 
scarcity of water, has (says the Bradford Observer) directed general 
attention to the details of the water-works scheme. The importance of 
that scheme, in its relation to the trade of Bradford and the comfort of its 
inhabitants, has been impressed upon every mind by the statistics presented 
from time to time, showing the condition of the reservoirs. The lengthened 
drought, as was proved by the report of the Water-Works Engineer, hai 
reduced the town to the verge of a water famine. A few more days of dry 
weather would have necessitated the closing of mills and manufacturing 
establishments generally. But the adoption of a measure of such extremity 
has been obviated, for the present, at any rate, by the rainfall of the last 
few days—rainfall which has given the reservoirs a fresh lease of service, 
Although Bradford has for several years had the advantage of a constant 
service of water at high pressure, its supply is dependent, in great measure, 
upon an equal distribution of rainfall over the year. In the case of gravi- 
tation works, such as those belonging to the Corporation, it has frequently 
been demonstrated that only about one-half of the total average rainfall can 
be collected and used ; the remainder being lost in evaporation, absorption, 
turbid water, and floods which become unmanageable. Rain falling in 
heavy floods, with long intervals of drought, cannot yield such constant 
and abundant supplies as rain more equally distributed in point of time, 
In 1854, prior to the passing of the Bradford Corporation Water-Works 
Act, the works then in existence yielded about 500,000 gallons per day, 
which quantity was altogether inadequate to the requirements of the town 
even at that period. The present water-works of the Bradford Corporation, 
exclusive of water used for purposes of compensation, will, under ordinary 
conditions, yield a supply of 10 million gallons per diem—a quantity equal 
to a little over 30 gallons per head of the population included in the 
district of supply. The fact that the water-works have failed to yield such 
an amount this year is, of course, due to the comparative absence of rain 
during the summer months, and the intense evaporation and absorption 
which have been going on during the same odienm 

The present supply is brought to the consumers in two separate services, 
known as the high-level and the low-level service. The low-level service 
feeds such portions of the district as are less than 500 feet above the level 
of the sea; while the high-level service is conducted to places which exceed 
this altitude. The levels of the district of supply vary considerably. Thus 
Apperley Bridge, which has the lowest elevation, is 200 feet above sea- 
level ; while Queensbury, the highest part of the district, is about 1200feet 
above the sea. The low-level service is absorbed almost entirely by the 
more central portion of the borough (which takes the form of a natural dip 
or basin), and by nearly the whole of Manningham and portions of Heaton 
and Bolton. Extending from Whetley Hill in the direction of Hewenden 
is an intermediate section, the level of which is such that it may be served 
from either the high or low level supply. The remainder of the district is 
within the high-level section. 

The areas of supply—i.e., the ground from which the water is gathered 
—comprise some 13,000 acres. The drainage area of the low-level service 
includes 9770 acres, situate in the valleys of the Wharfe and the Aire; that 
of the high-level service, which is derived from Denholme and the Worth 
valleys, comprises 2700 acres; and the remainder of the total is made up 
by the Many Wells springs. The gathering ground consists almost entirely 
of high moorland; and in the case of the high-level service the lowest 
elevation at which water is collected is 1030 feet above the sea. The aver- 
age rainfall of the low-level drainage area is 36 inches per annum; aud 
that of the high-level area 42 inches. The water derived from the Wharle 
dale portion of the low-level service is collected in three reservoirs, situate 
at Upper Barden, Lower Barden, and Chelker, which, with the conduits 
in the Aire valley, are fed by several tributaries of the Wharfe and Aire. 

Hitherto no reservoir has been constructed in the valley of the Aire; 9 
that the supplies derivable from this source have not been fully utilized. 
The Corporation possess powers, obtained in 1875, to construct an additions! 
reservoir at Cringles, near Silsden, of a capacity of 400 million gallons. In 
1881 an Act was also passed for the construction of a reservoir at Sunzy- 
dale, near Morton, and for the appropriation of the springs in a portion of 
the Morton Beck watershed. It is proposed in the application about to be 
made to Parliament to obtain powers to enable the Corporation to furthet 
develop this fresh source of supply by the construction of a second reser 
voir at Rivock, and of a conduit leading into it from the Holden Beck 
Valley. By means of the new reservoirs at Sunnydale and Rivock, it 
contemplated that the supply of water will be increased to the extent ° 
1 million gallons per day. The water collected by means of these reservolls 
will probably be utilized for the supply of the high-level districts by mea" 
of a service reservoir proposed to be constructed at Chellow Heights 
powers for the making of which were acquired under the Act of 1878. 

The high-level supply is collected in four reservoirs—Stubden, Hortot 
Bank, Brayshaw, and Thornton. The Thornton Moor reservoir has }0* 
been completed, and forms part of the high-level storeage system. It has 
the highest elevation of any of the Corporation reservoirs ; its * top 
water ” line being 1241 feet above sea-level. Its capacity is equal to abott 








180 million gallons ; and it is fed from a conduit in the Worth Valley. The 
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reservoir has not hitherto been used ; but it is now being filled with water: 
and may be brought into operation at any moment. In addition to the 
conduits which have been constructed in the Worth Valley (to feed 
Stubden and Thornton Moor reservoirs), it is also proposed to construct a 
reservoir at Shady Bank for the storeage of the surplus water from the 
conduit which feeds Thornton Moor reservoir. The capacity of this reser- 
voir will be about 120 million gallons. The land required for the reservoir 
has already been purchased, and the 1 wry works have been authorized. 
The construction of Shady Bank reservoir will complete the high-level 
water-works scheme as far as it relates to the Denholme and Worth Valley 
supply. Another reservoir, at Stairs, which was at one period included in 
the general scheme of water-works, has been abandoned ; the necessity for 
it having been obviated by the works at Shady Bank and the conduit in 
connection therewith. 2 

In addition to these reservoirs there are service reservoirs at Idle Hill, 
Heaton, and Whetley Hill (the capacity of which has recently been 
increased) and several compensation reservoirs for the use of mills and 
other works affected by the appropriation of the different streams reserved 
for the town supply. Among the last-mentioned reservoirs are those of 
Grimwith, at Hartlington, which compensate for the supply of water taken 
from the streams in the valley of the Wharfe; Silsden, which is used for 
the low-level works in the valley of the Aire ; Hewenden, which is provided 
as compensation for the old supply of the Many Wells springs; the Doe 
Park reservoir at Denholme, used for the high-level works in the Denholme 
Valley; and the Leeming and Leeshaw reservoirs at Oxenhope, which 
compensate for the streams ay aa in the valley of the Worth. 

The extent and capacity of the reservoirs, as far as they can be estimated 
up to the present time, are as follow :— 
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Barden, Upper . - | 428,819,000 | 60 524 125 514 1570 1170 
= ower . - | 488,404,000 | 60 750 96 56 | 1930 | 697 
Chelker . + | 228,582,000 37 833 45 573 1290 721 
» West . | — | 46); — |] — — 
Heaton (Service) 81,000,000 33 366 39 | 8t — | 52 
| | 
Suprpty ResreRvorrs.—High Level. 
Stubden . . | 93,184,000 53 190 82 ll 900 | 1028 
Horton Bank. . + | 160,000,000 60 530 100 16 _ 910 
Brayshaw. os 0 57,000,000 19 1090 38 13 _ 975 
Idle Hill (Service) . 5,500,000 | 194 | 2938 234; 1 : = | 750 
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] ] pinata | 
Chellow Dean, Upper .| 50,000,000 | 44 120 55 | 8 | Many! 671 
| Wells 
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Whetley Hill (Service)! 2,650,000 12 — | 18 1 |= 513 
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m may be added that the entire cost incurred on the Bradford Water- 
orks to the end of the last financial year was £2,056,000. 





THE ALLEGED IMPURITY OF WINDERMERE LAKE. 

A great outcry was recently raised at Bowness and its neighbourhood, at a 
statement publicly made by one of the large landowners in the vicinity of 
sniermere (Colonel Sandys) that the lake was “ a gigantic cesspool,” and 
at the water was consequently totally unfit for domestic use. The agita- 
yes was of so pronounced a character that the members of the Lake District 

Ssociation determined to have analyses made of samples of the water taken 
a different parts of the lake; and they engaged Dr. Campbell Brown, 

Public Analyst of Liverpool, to report on the matter. 

an — result of his analysis, Dr. Brown says: “ None of the three 
- mples contains more impurities than many waters supplied for domestic 
Se; and although it would not be safe to use it for domestic purposes in 
a of the fact that houses on the shores of the lake do discharge their 
ag (or part of it) into the lake, yet, if the water is not used for drink- 
the or cooking purposes, the water of those parts of the lake from which 
— samples were taken cannot be considered unsuitable for other pur- 
— It certainly is not offensive ; and the wy ype of impurities are 
7H increased by a very slight fraction since I examined the water of 
the aa nine years ago.” As to the particular sample taken from 
the ve le of the River Leven, a few yards above the outlet of the lake, 
i gr says: “ The proportion of mineral matter dissolved in the water 
cen small; and consists of those salts which are usually found in natural 
be nn The water is entirely free from lead ; but, owing to its — it 
pipe pen lend when allowed to lie for some days in a lead cistern or a lead 
sae’ 4 is remarkably soft. The proportion of organic matter is very 
vessiehl € same as in Ullswater Lake; and is composed almost entirely of 
he aa - matter—probably peat. The only suspicion of sewage matter 
possib) rom the presence of a trace of phosphoric acid; but this may 
Miered ben of mineral origin. Like all surface waters, it ought to be 
“ efore use; but on the whole it is as unobjectionable for domestic 
pe as the water from Ullswater Lake reported upon Aug. 5, 1875. 
er ne the purest of waters in England. The s ores of Winder- 
the a e being to some extent inhabited, it may be well to point out that 
om whe J to keep the water of the lake pure is to prevent the sewage 
matter ntering the lake; because, although a small quantity of zymotic 
quantity oP Possibly be rendered innoxious by admixture with a very large 
oxidi 7 ot water (although this has not been proved), yet sewage is not 
ed and destroyed by exposure to air in running water as it is by 





filtration through the aérated pores of rock or soil. It is true that some 
chemists have stated that such oxidation will take place in running 
streams; but these statements have been made on @ priori grounds, and 
are not supported by experimental proof. On the contrary, when the 

uestion was investigated by Professor Frankland for Her Majesty's 

ivers Commission, it was proved by a series of experiments that sewage 
was not oxidized to an appreciable extent by prolonged exposure to air in 
running water.” 

After fully considering the terms of the report, the Association passed 
the following resolution :—“ That, having heard the report of Dr. Campbell 
Brown on the three samples of Windermere water sent for his analysis, 
this Association is of opinion that the statement made by Colonel Sandys, 
at a recent meeting of Fishery Conservators, that Lake Windermere is 
a ‘gigantic cesspool’ is a gross misrepresentation; and further that 
Colonel Sandys, having declined to withdraw the statement, and failed to 
produce any evidence in support of it, has incurred a grave responsibility.” 

THE GAS ARRANGEMENTS AT THE MEW ISLAND 
LIGHTHOUSE. 

This lighthouse is situated at the entrance to Belfast Lough, and super- 
sedes the old lighthouse of Capeland Island. The tower and adjoining 
buildings were erected by Messrs. Dixon and Son, of Belfast; and the gas- 
works, lantern, dioptric apparatus, lighting apparatus, sirens, engines, and 
receivers, were supplied and fitted up by Messrs. J. Edmundson and Co., 
of London and Dublin. On Saturday evening, the Ist inst., a Committee 
of the Commissioners of Irish Lights (who are the lighthouse authorities 
in Ireland), formally lighted this lighthouse for the first time. The Com- 
mittee consisted of Capt. Hardy, R.N., Capt. Riall, R.N., Mr. William 
Watson, and Mr. E. H. Kinahan. They proceeded to Mew Island in the 
steamer Princess Alexandra ; and were accompanied by Mr. W. Douglass, 
Engineer-in-Chief to the Commissioners of Irish Lights, Capt. Boxer, 
R.N., their Inspector of Lights, and Mr. John R. Wigham of the firm of 
Messrs. Edmundson and Co., the designer and patentee of the light, which 
is made from gas produced on the island, and is called a “triform group 
flashing” light. 

The groups of flashes are exhibited every minute; and each group con- 
sists of four brilliant flashes of several seconds duration. The deep dark- 
ness between each flash—the characteristic feature of this lighthouse—is 
caused by the extinction of the gas, which by a simple automatic arrange- 
ment is again relighted to form each of the flashes. There are 32 jets in 
the burner which produces the light used for ordinary clear weather ; so 
that the consumption of gas for such weather is but trifling. But when 
the weather becomes thick or foggy, no less than 324 jets can be employed ; 
forming the largest lighthouse light in the world. The power of this light 
is equal to more than 2% million standard sperm candles; and if the light- 
house were sufficiently elevated it might be seen for 60 miles. The gas 
which produces the light is also used as the motive power for actuating the 
fog signals at the station; and thus performs a double duty. Gas-sounded 
fog-signals possess the advantage over all others, that they can be put into 
action at a moment’s notice, whereas steam and hot-air engines take some 
time for preparation, during which vessels may run into danger. 

The thanks of the seafaring community are due to the Commissioners of 
Irish Lights for placing for their benefit, on a most dangerous part of the 
coast, a light of such transcendant power—all the more because of the 
obstruction with which their efforts to establish the light were met by the 
Board of Trade, who again and again decided that the illuminant should 
be oil and not gas. The Parliamentary Papers containing the account of 
their struggle in this matter are instructive, and testify to the persistence 
of the Commissioners of Irish Lights in seeking to do their duty to the 
sailor. 


THE MANUFACTURE OF GAS FROM CRUDE PETROLEUM. 

In last week’s ‘‘ Technical Record,” we completed the publication of the 
paper, ou the manufacture of gas from oil, read by Professor Armstrong 
before the Society of Chemical Industry ; and attention has since been 
directed to the apparatus for utilizing crude petroleum in the manufacture 
of gas, intentunsd by the North American Petroleum Gas Company, of 
New York City. It has long been recognized in America that, when 
properly treated, petroleum is one of the best known iiluminants, and 
possesses great heating power; and it can in the States be brought at a 
minimum of expense from those vast reservoirs in which Nature has 
placed it in inexhaustible quantities. But the proper purification of the 
crude material—the elimination of all those constituents which decrease 
the bad effects following combustion—has proved to be an obstacle of no 
mean importance, since heretofore the accomplishment of this object 
could only be attained at a cost that was practically prohibitory. Although 
the Americans have for many years been dependent upon mineral oil for 
a large portion of their light, yet gas made from this source has not, until 
recently, been introduced upon an extensive scale, mainly because of the 
difficulties attending its manufacture and its poor quality. Itis a simple 
matter to place oil in a retort, and by the aid of a little fire obtain gas; 
but to so purify this gas that it will not contain any elements except those 
which promote combustion, is a part of the problem which has long been 
unsuccessfully studied. 

The Company above referred to have just erected a complete petroleum 
gas-works at Brighton Beach, Coney Island, U.S.A., of which the Scientific 
American gives the following account :—The oil (in the same condition as 
when it left the well) is raised by a small hand-pump toa tank adjoining, 
placed at such an elevation that the oil will flow to the retort. It enters 
through the dome, spreading and falling to the bottom of the upper com- 
partment, the floor of which, though at a cherry-red heat, is covered with 
a substance which prevents “ spluttering,” and at the same time removes 
the heavier impurities. The gas here generated then passes through other 
chambers arranged vertically, in which any remaining impurities are 
detained, and finally issues from the retort through a pipe which conducts 
it to a partitioned water-box placed alongside the retort. Here the gas is 
separated, to ensure each particle coming in contact with the water. The 
gas is then led to the condenser, which consists of a series of vertical pipes, 
coupled in pairs, and so arranged that their lower ends enter the water 
contained in a closed box. The gas produced is so rich that, before it can 
be used, it must be mixed (by a specially arranged appliance) with about 
40 per cent. of air. The furnace is placed in the centre of the retorts, im- 
mediately beneath the chambers ; and the grate dumps into a long water- 
trough. The heat is so distributed, and utilized in its passage through the 
retort, that all parts are subjected to just the right degree of temperature ; 
while the consumption of fuel is reduced toa minimum. The dome of any 
one retort can be readily raised, by means of a travelling block and tackle, so 
as to expose the interior of the retort for cleaning. 

It is estimated that one man and a boy can easily take charge of ten 
retorts, each yielding 150 to 250 feet of gas oe hour; and that 80 to 100 
feet of gas are produced from a gallon of crude petroleum (costing 4 cents). 
It is claimed that the gas produced is a fixed gas—being unaffected either 
by cold or great pressure—and since it mixes readily with coal gas, an 
inferior quality of the latter can be raised to any desired standard of illu- 








minating power by adding a small quantity of the petroleum gas. The two 
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gases can be mixed either by passing both together through the purifiers, 
or (by preference) driving the petroleum direct into the holder containing 
the poor coal gas. The Company claim that one barrel of crude petroleum 

ill produce gas greater in amount of illuminating value than the coal gas 
produced from 2 tons of the best Pennsylvania gas coal. Less fuel is 
required; no lime; and the handling of material is greatly reduced. A 
— of the gas with ordinary coal gas shows that the former is 
nearly five times superior in illuminating power ; while our contemporary 
says: “We recently had an opportunity of comparing the illuminating 
power of petroleum gas with water gas, issuing from burners of the same 
size. The petroleum gas was under a pressure of 1 inch, while the other 
was 24 inches. The petroleum gas flame was much larger, more brilliant, 
and of a purer colour than the other.” 





THE ELECTRIC LIGHT ON THE INDIAN TROOP-SHIPS. 

From the very first it has been admitted, even by the most bitter oppo- 
nents of the electric light, thatif it could succeed anywhere it would be on 
board ship, where skilled assistance and the needful motive power are 
always atdisposal. The accounts published of the six hours’ official trials 
which have just taken place of the electric lighting plant on board H.M.S. 
Huphrates fully bear out this assertion ; besides making the completion of 
the contract given to the Edison and Swan United Electric Light Company, 
Limited, for the lighting of the whole of the Government troopships. 

Commencing in May of last year, the Company have, during the period 
which elapses between the termination of one trooping season and the 
beginning of the next, fitted the Malabar, Crocodile, Serapis, Jumna, and 
now the Zuphrates, in the order enumerated, with Edison incandescent 
electric lamps throughout, as shown in the following table :— 

















|No. of L : | 
Name of ship. —— Dynamos. Engines, | Speed, 
| Full. | Half. 
Malabar. . . | 115 264 2 Edison. 2 Brotherhood (3 cyl.) 525 
Crocodile -| 98 288 | 2 Edison-Hopkinson Do. 450 
Serapis.. . | 101 | 300 Do. |2Gwynne-Invincible| 450 
Jumna ... 97 | 300 | 2Edison Improved.| 2 Brotherhood. 280 
Euphrates . .| 98 | 301 Do. Do. 280 





*,* Full lamps are of 16-candle power; half lamps are of 8-candle power on the 
Malabar, and 10-candle power on the remainder. 

In addition to the above, there are on each ship two large reflectors, 
each containing eight 50-candle lamps, which are intended to be slung to 
the yard-arms for the purpose of facilitating the operations of coaling, 
the embarkation and debarkation of troops, &c.; and they are also found 
to furnish a charming illumination for the impromptu concerts and dances 
with which the ladies and officers relieve the monotony of their passage 
to India or home. The Crocodile is in addition fitted with masthead and 
port and starboard lights of 50 candles. 

Starting with the Malabar, the electric machinery of which runs at 525 
revolutions per minute, whilst each dynamo is capable of sustaining only 
150 full lamps, the speed has progressively been reduced to 450 on the 
Crocodile and Serapis, and 280 on the Jumna and Euphrates, while one 
dynamo is now capable of sustaining the whole of the lamps in the four 
latter ships ; thus allowing the other machine to be held in readiness in 
case of any accident. Indeed, on the Jumna and Euphrates, one machine 
is found amply sufficient to keep the two yard-arm reflectors going, in 
addition to the total lighting of the ship. Again, owing to the lesser 
electro-motive force required on the 8-candle lamps of the Malabar, it is 
there impossible to substitute full for half lamps, or vice versé; whilst on 
the remainder all lamps are of equal electro-motive force, and it is there- 
fore practicable to change the amount of light at any particular spot to 
suit the convenience or necessity of the occasion. The great advantage of 
being able to more than treble the lighting of the engine-room, for instance, 
in the event of a break-down occurring, is a boon which cannot be over- 
estimated. 

Another improvement over the first installation has been effected in the 
remainder by placing the lights in each cabin instead of in the pilasters; 
and it is contemplated to make this alteration, together with the substitu- 
tion of half lamps of equal electro-motive force to the full ones, on the 
Malabar at the termination of the present season. The saloons and 
engine and boiler rooms are lighted with full lamps on all ships; whilst 
each cabin and mess table has a half lamp allotted to it. In each cabin 
there is a small switch, controlling its lamp, so that the occupants can 
obtain light at any moment during the night, or extinguish it at pleasure ; 
whilst the mess-table lights are controlled in groups, thus enabling the 
“lights out” rules of the Service to be complied with, a certain number of 
lamps remaining alight throughout the night as police lamps. 

In the direction of cost, the superiority of the electric light, it is said, 
has proved most marked ; for with a vastly increased amount of light the 
cost of the purser’s dip has been beaten by 50 per cent. Actual trial has 
proved that, where considerably over £200 was expended on oil and candles, 
the electric light has cost only a little more than £100 to maintain. The 
item of renewal of lamps, through failure of the carbon loops, has proved 
exceptionally small. An average life of 4000 to 5000 hours’ actual burning 
has been attained through the care exercised in manufacture by the Com- 
pany, and the rigid tests they make for the detection of faulty lamps before 
their issue from the factories. The whole of the work has been carried out 
to the complete satisfaction of the Dockyard officials (who have closely 
scrutinized it during its progress, and severely tested each ship as com- 
pleted) by Mr. Douglas C. Bate, the Assistant Engineer of the Company. 

The first ordinary meeting of the Institution of Civil Engineers for the 
session 1884-85, will be held this (Tuesday) evening, when the paper to be 
brought forward with a view to discussion will be on “Electric Lighting 
for Steamships,” by Mr. A. Jamieson, Assoc. M. Inst.C.E.,F.R.S.E. After 
commenting upon the merits and advantages of this particular application, 
the author will deal successively with the best position for the dynamo 
and its engine, the selection of a dynamo and of an engine and its fittings, 
the method of driving dynamos, the system of leading wires and their 
sizes, switches and fusible junctions, lamp-holders, lanterns and globes, 
and arc lamps on board ship. 








SuFFocATION BY Gas IN CHANGING A PurirrerR.—On Wednesday, the 
30th ult., an accident, causing the death of a stoker named James Holway, 
aged 39, occurred at the Uffculme (East Devon) Gas-Works. The works 
are very small, the make of gas even for the shortest days being less than 
20,000 cubic feet a week; consequently only one man is employed. At 
the time of the accident he was changing the purifier, and had cleared out 
the foul lime and replaced two sieves with clean, when he appears to have 
been overcome by gas flowing back from the holder through a valve not 
properly closed. Being alone, with no help at hand, the poor fellow was 
suffocated. He has left a wife and five children. 


THE SEPARATION OF WATER FOR DRINKING AND CLOSET 
FLUSHING PURPOSES. 

Dr. A. Wynter Blyth, the Medical Officer of Health for Marylebone 
refers to this question in his report (just issued) for the quarter ending 
September. He says: I have previously referred to the desirability of 
having a separate cistern for drinking and closet-flushing purposes. Cop. 
siderable incredulity has been expressed as to the possibility of sewer gag 
finding its way from a closet-pan up the supply-pipe to the water, and con. 
taminating it. I have recently proved that this actually does sometimes 
take place; for I analyzed the water from a cistern directly connected 
with a closet, and also at the same time analyzed water taken from the 
nearest stand-pipe. The two analyses are as follows :— 


Cistern. Stand-Pipe. 
Grains perGallon. Grains perGallon, 
Chlorine oe oe ae ae ee ee oe 1°2 
Phomppovioetiad .. « s sw we ec eo trace ee trace 
Nitrogen asnitrates. . . . .« «» « "1158 ee “0924 
Ammonia OS ae ae ee Se “0002 oe “0008 
Albuminoidammonia ..... . 0028 ee “0069 
Oxygen consumed in15 minutes. . . “0171 ee “0341 
* a Shows « « « *0582 os *1458 
Hardness—temporary . ... «+ « 12°99 oe 12°99 
” permanent. .... . 2°02 oe 1°85 
Total solid matter . . . 17°00 oe 17°00 


It will be seen that, chemically, there is some difference; although not 
very marked. The nitrates in the polluted water have been reduced to 
ammonia; and a larger quantity of potassic permanganate is required to 
oxidize the organic matter. However, on placing the two waters side by 
side in an incubator kept at blood heat, and what is called “ cultivating,” 
luxuriant crops of micro-life developed in the water from the cistern ; that 
from the aahees remaining almost sterile. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EprvsureH, Saturday. 

The “Fair City of Perth” is in rather a woful plight; for, according to 
the statement of a municipal candidate, the Gas Manager had reported, 
any time these two years, that a large extension of the works was neces- 
sary, otherwise he would not be responsible “if Perth was in the dark 
some night.” One might have been inclined to think that he had evolved 
this dire foreboding from his own inner consciousness, in order to prove 
how worthy he was to take the place of the bailie he was opposing—to wit 
the Convener of the Gas Committee. But no; there}is sufficient corro- 
boration of the fact that the Corporation must give their early attention 
to an important extension of the works, with a view not only to better 
storeage, but improved facilities in the manufacture. The Gas Committee 
need not go far to find out what is best in modern gas-making apparatus; 
for if they will just go “down the water” to Dundee, they can study 
the latest improvements. In “ Juteopolis,” about a third of what 
Perth paid a few years ago for the gas undertaking has just been spent 
on improvements, from which, no doubt, a satisfactory return will in 
due time be reaped. Perth paid £45,000 for the present works, and several 
thousands have been spent on alterations; but the sooner the patchwork 

olicy is changed the better will the interests of the community be served. 

t is a question whether it would not be better to secure a new site now 
than to utilize every inch of available space, and leave the works for the 
next generation “ cribbed, cabined, and confined.” No doubt for present 
needs the Gas Committee may find all the accommodation necessary avail- 
able on their own property. But it is limited to a degree, and before they 
can go much farther they must first count and reckon with the trustees 
of a church that stands in the way; and they are “kittle” folk to 
deal with, good at driving a bargain with an unction all their own. 
The pros and cons for new works will have to be intelligently con- 
sidered, and the future prospects of Perth as a manufacturing town not 
overlooked. The Convener of the Gas Committee, it is satisfactory to 
know, has been returned to his civic dignity, and will, with the well- 
informed aid of the Manager (Mr. T. Whimster), be able to guide the 
Gas Committee to the best resolve. In any event, I should think 
that an increase in the price of gas will be necessary. Last year (no doubt 
very much the result of the improvements needed), while the return was 
very fair, it was 315 cubic feet per ton less than in the previous year, and 
the gas was raised in price 3d. per 1000 cubic feet. It has, of course, been 
fixed at 3s. 9d. for the present year; but the curious thing is that no 
attempt is being made {co pay off the debt on the undertaking. This condition 
of affairs makes the incw :ring of fresh responsibilities all the more difficult. 
But as the Commissioners seem easy about it, the outlay of a few thou- 
sands may be a matter of little moment; and as the necessity for an 
extension of the works is becoming urgent, some new scheme, involving 
the consolidation of debt ‘‘ payable in 30 years,” may be expected. _ 

The new Commissioners under the Dundee Gas Act were appointed 
yesterday. The Corporation selected Provost Ballingall, Bailies Ogilvie 
and M‘Kinnon, Treasurer Nicoll, and Messrs. M‘Culloch, Allan, Cowan, 
and J. O. Black. The Dundee Chamber of Commerce appointed five of 
their members (three being old members)—viz., Messrs. I’. Bell, jun., J. 
Logie, W. N. Walker, D. Bruce, and Victor Fruenk), At a meeting of the 
three trades, Convener Laburn was appointed a Gas Commissioner. Mr. 
Logie gave a pointed report to the Chamber of Commerce in regard to the 
gas undertaking of the town; and it is of general interest. He stated that 
during the five years ending April 30, 1885, there will have been paid 
into the sinking fund out of revenue, £23,150. The production of gas had 
increased during this period from 341 million to 385 million cubic feet, 
while the capital had increased about 1 per cent., and the producing power 
of the works 12 per cent. The steady decrease in the unaccounted-for gas 
was also noted ; the saving in money for last year, as compared with even 
1880, being equal to nearly £3000. It might be naturally asked, why, along 
with these improvements and economy, the cost of gas to the consumers 
had not been further reduced. For the last two years it had been lowered 
2d. per 1000 cubic feet, equal to £2700 a year; but it had also to be noted 
that the sum now paid annually into the sinking fund would from this 
year onward be £7500 as against £2200 a year up to 1883; so that the con- 
sumers must not expect any further, or at least considerable reduction in 
price, which at present stood at the low figure of 3s. 4d. net per 1000 cubic 
feet. It was hoped, however, that the sums now paid into the sinking 
fund {would not only meet the future probable expenditure on capit 
account, but gradually reduce the large sum which was virtually paid to 
the shareholders of the Companies for the goodwill of their concerns. 

The Jablochkoff Electric Light and Power Company, Limited, have 
reclaimed to the Inner House of the Court of Session against the recent 
judgment of the Lord Ordinary, who relieved the Lyceum Theatre lessees 
from the cost of the electric light experiment, amounting to upwards of 
£1700, to which I recently made reference. 

At a meeting of the Water Commissioners of Dundee yesterday, some 
small comfort was got out of the recent decision of the Valuation Appeal 
Court giving full deduction of cost of maintenance, management, &c. The 
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valuation of the Assessor (£35,931) has been reduced to £3320; giving a 
7 lief of yearly taxes amounting to £260. : 
veThe Police Commissioners of Peebles have resolved to borrow £7000 
from the Public Works Loan Commissioners on the 30 years’ annuity 
per at 33 per cent., for the purpose of procuring an additional supply 
$F water from the Manor Burn. Ie ; 

In connection with the action recently raised in the Court of Session by 
the Duke of Roxburghe and Mr. J.J. E. Brown, of Kelso, against the Kelso 
Police Commissioners, to have the latter interdicted from allowing the 
sewage of the town to flow into the Tweed, interviews and correspondence 
have taken place between the parties on a request by the defenders that the 

ursuers should withdraw the action in the interests of the town. The 
P rsuers, however, refuse to adopt this course, holding that it is for the 
benefit of the town that the action has been raised. es : 

The aphorism about the virtue of “cleanliness” is to be practically 
demonstrated by a Social and Sanitary Society in Edinburgh, influentially 
supported. The aims of the Society are thus defined: To improve the 
dwellings and social condition of the poorer classes by (1) procuring 
information regarding their social habits and sanitary condition; (2) sug- 
cesting remedies for existing evils; (3) endeavouring to get both landlords 
and tenants to co-operate in carrying out the objects of the Society; (4) 
specially endeavouring, by practical advice and kindly sympathy, to set 
the people on ways of self-improvement, industry, thrift, and cleanliness. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guasoow, Saturday. 

Mr. Charles T. Grant, of this city, of whom I spoke in last week’s 
“Notes” as a candidate for election into the Town Council of Glasgow, 
has not been elected. There were three candidates for one vacancy in the 
Fifth Ward, that for which Mr. Grant stood, so that there was a sort of 
triangular duel. One of his opponents polled 1615 votes, and the other 
1424 votes; whereas he only obtained 585 votes. The election contest in 
the Fifth Ward has excited even more interest than at first seemed to be 
the case. Mr. Grant persists in saying that Mr. Walls, a former Convener 
of the Glasgow Corporation Gas Committee, interfered in the contest by 
supplying Mr. Dickson with private and official information for use in 
the “ heckling ” of the candidates at one of the election meetings, to which 
I referred in a former “Note.” In addressing a large number of his 
supporters on Wednesday evening, after the result of the poll was 
published, Mr. Grant, in regard to this interference in the election 
by Mr. Walls, accused that gentleman of acting “ Polonius behind the 
curtain.” He said it was undeniably true that this ‘“ busybody” 
designed the personalities which had given such umbrage to the intelli- 
gent and independent section of the electors; and he characterized 
the “hecklings,” devised by Mr. Walls, as a gross insult to firms dealing 
with the Glasgow Corporation, and asserted that no one was safe to 
aspire to a seat in the Council if his business relations were exposed to the 
innuendoes of scheming men. He further stated that he proposed to chal- 
lenge Mr. Walls’s right to make use of the private and confidential docu- 
ments of the Corporation, for the purpose of frustrating the election of 
another candidate, as such action appeared not only to be illegal, but out 
of all harmony with the honourable traditions of civic office. At the close 
of the meeting, a Committee of six electors was appointed to wait upon 
the Lord Provost and Dr. Marwick (Town Clerk), to demand an investiga- 
tion in regard to Councillor Walls’s conduct. It is certainly a serious 
breach of honourable dealing with which Mr. Grant charges Mr. Walls; 
but how far it is based on a solid foundation I am unable tosay. Possibly, 
after his fit of ill-humour at his somewhat ignominious defeat by the 
ballot-boxes has toned down, Mr. Grant may deem it prudent to let the 
matter rest. In passing, I may remark that his proposal to use the profits 
of the Corporation gas supply undertaking for the purification of the 
Clyde, although a somewhat novel one, was not generally approved of by 
the gas consumers, as there are many other communities in the Valley of 
the Clyde, besides that of Glasgow, responsible for the present impure 
condition of “ our splendid and valuable river.” 

Some interesting remarks on gas affairs were made by several of the 
Kilmarnock Town Councillors when addressing their constituents lately. 
Mr. M. Arbuckle, at a meeting of the Fourth Ward electors, speaking as a 
member of the Corporation Gas Committee, said that they were very 
fortunate in having in their able Manager, Mr. Dalziel, one who conducted 
the works as if they were his own. Last year they had incurred an extra- 
ordinary expenditure of £721; and yet, after providing £695 5s. for the 
sinking fund, there still remained a profit of £724. This year, for new 
retorts, house, &c., the extraordinary expenditure would be about £1000. 
In his last year’s report Mr. Dalziel gave an interesting account of the 
details of the working, a few of which Mr. Arbuckle mentioned. In the 
year 1873 the coal consumed amounted to 3730 tons, of the gross value of 
£3640; and the quantity of gas sold was 29 million cubic feet, at 5s. 10d. 
per 1000 feet. In the year ending June, 1884, 5077 tons of coal were used, 
of the gross value of £4419; and the quantity of gas sold was 47 million 
cubic feet—the price being 3s. 114d. per 1000 feet. Anyone looking at these 
figures must, he said, see the necessity of still further extensions. All the 
extensions were paid for out of revenue, which was, he remarked, sound 


policy. Of the debt of £44,950 there had been paid £7125; leaving a 
balance of £37,825. Mr. Arbuckle briefly referred to Treasurer Reyburn’s 


proposal to increase the amount laid aside for the sinking fund to 23 per 
cent. per annum, in order to reduce the debt more rapidly than could be 
done by laying aside only 14 per cent., as provided by the Local Gas Act. 
Bailie Calderwood, referring to the same matter at a meeting of the 
Fifth Ward electors, said that he ‘was against any such innovations, 
and would object, so long as he had the power, to the Gas Committee 
doing more than fulfilling their statutory obligations. In October of last 
year they had reduced the meter-rent one-half, and he hoped at an early 
date to see it entirely done away with. Mr. Kennedy, addressing the samo 
meeting, also dealt with this subject. He said that two years ago the pro- 
posal to increase the sinking fund to pay off the debt more rapidly would 
have met with his entire approval ; but at that time the Town Council 
resolved to reduce the price of the gas. There was only one of two things 
possible—either to improve the appliances for the production of gas with 
the utmost economy attainable, or to increase the sinking fund. He held 
that the first alternative was the one best suited to their permanent 
interests. They had no power to borrow more money, and therefore 
they should use what they could make to improve their appliances. 
As to the gas-works extensions, he said that the works were not 
so arranged that additions could be made without disturbing the 
existing appliances; and he had no doubt that some of the capital repre- 
sented things that were extended out of existence years ago. They could 
no more make gas economically with some of the present appliances than 
they could compete in the yarn market with a spinning-wheel. Bailie 
M‘Culloch, at a meeting of the Second Ward electors, remarked, as to the 
further improvement of the gas-works, that they were at present engaged 
on & new process of carbonization, which would in the long run prove to 
be an improvement on the old. It had been successfully tried in Glasgow, 
and it was owing to several members of the Gas Committee seeing the 


-In his opinion “every 





ened in operation in that city that they were induced to adopt it. They 
nad tried it on a limited scale, and he had no doubt of its ultimate success. 

One or two of the Greenock Town Councillors, when addressing their 
constituents lately, had something to say on the “gas question,” and 
particularly on the right method of disposing of the gas profits. Mr. 
M‘Innes remarked that much had been said at the time about a sum of 
£3000 lying at the credit of the gas-works, and which some members of 
the Council —— should be taken to wipe off the extraordinary expen- 
diture. Mr. D. Shankland, Convener of the Gas Committee, naturally 
objected to this, because he saw that he would require this sum to 
renew the old retort-bench. Why, asked the speaker, should the gas-works 
pay for the paving of the streets if, in order to keep the gas-works in an 
efficient condition, they had to raise the price of gas or put on an assess- 
ment? Far better, he said, to assess for the upkeep of the streets, and 
apply the gas-works — to maintain the works in an efficient state. 

erring ought to hang by its own tail.” While 
during the past year a great deal of good work had been done by the Gas 
Committee in the way of the more effectual lighting of the town, he was 
of opinion that a few additional lamps might, with advantage, be distri- 
buted, especially in some streets at the East-end, a number of which were 
far from being lighted up as well as he would like them to be. The profits 
from the manufacture of gas last year amounted to £3908 2s. 6d., as against 
£5637 8s. 3d. in the previous year. Of last year’s profits the sum of £3000 
was handed over to the Police Board; but for which they might have been 
compelled to make the Police Tax 2s. 1d. this year instead of 1s. 10d. Not- 
withstanding this present of £3000, there were certain members of the 
Council, as he had already remarked, who wished for £3000 more from the 
contingent fund of the gas-works in order to wipe off some extraordinary 
expenditure on the streets. A present of £6000 in one year was, he thought, 
rather too much to expect, more especially when an outlay of £3000 was 
being entered on by the Gas Committee in order to renew the old retort- 
bench. Rather than give all the profits to the Police Board, he thought it 
would be far better to reduce the price of gas to the consumers. 

This week has been one of considerable agitation and excitement in the 
Glasgow pig iron market; yet without any violent fluctuation in prices. 
The lowest price paid during the week was 42s. 44d. cash (on Tuesday), 
and the highest was 43s. 5d. (on Thursday); the nominal closing rate on 
Friday being 43s. 1}d. It cannot be said that the advance is in any 
measure due to trade improvement, of which absolutely none is reported. 
The warrants have been in course of being absorbed for some time; and 
when “bears” came to cover, they found the market already almost 
cleared of iron. On a largely unsold market this brought on a “scare,” 
coupled with an advance in price, which has had the unfortunate result of 
causing three firms of brokers to fail in meeting their engagements. The 
market is now in a very unsettled state. It would appear that the avail- 
able warrants have become concentrated in a few homies and the result of 
this is that dealers are unwilling to enter into fresh engagements of any 
kind. 

The coal trade is not improving in any way, as regards the general 
requirements for manufacturing purposes; but for household consumption 
the demand is decidedly on the increase, and in some instances prices for 
the better sorts are firmer. 





CURRENT SALES OF GAS PRODUCTS. 
Liverpoo., Nov. 8. 

Sulphate of Ammonia.—More activity prevails; and prices are rally- 
ing, though slowly. There are no sellers now under £13 17s. 64. f.0.b. 
Hull, which is an edvance of 10s. per ton from the lowest point. The 
inquiry is still good; and as the market (especially as far as Hull delivery 
is concerned) remains bare, there seems little doubt that present prices 
will be maintained, if not enhanced. For future delivery there is very 
little passing ; quotations being raised to £14 2s. 6d. to £14 5s. 


Tue Water Suppiy or RuGetey.—At last Tuesday's meeting of the 
Rugeley Local Board, a letter was read from Mr. H. Haseldine, Secretary 
of the South Staffordshire Water-Works Company, stating that the Direc- 
tors were willing to enter into an agreement with the Board for supplyin 
the town with water; the agreement to be for not less than 10 years, an 
the payment to be, by meter, at 7d. per 1000 gallons. After a short dis- 
cussion, the matter was referred to a Committee. 

WoLVERHAMPTON CoRPORATION WATER SuppLy.—According to the annual 
report of the Water Committee of the Wolverhampton Corporation, which 
has just been issued, the total quantity of water consumed in the whole 
district during the year ending Sept. 30, 1884, was 953,214,800 gallons; 
showing an increase of 40,665,400 gallons as compared with the preceding 
year. This quantity gives a daily average of 2,611,542 gallons. The town- 
ship of Bilston consumed 105,211,115 gallons, or a daily average of 288,249; 
being 68,250 gallons per day more than the minimum quantity contracted 
for. Aconstant supply was kept up throughout the year at the rate of 
19 gallons per head to customers daily. 

Gas EXpPLosion IN THE Crty.—Great Winchester Street was last Satur- 
day morning the scene of a disastrous explosion of gas, which, it is feared, 
will result in loss of life. Two brothers, named Wareham, employed at a 
large warehouse in the street indicated, entered the counting-house about 
nine o’clock in the morning to commence their work, when they perceived 
a strong smell of gas, and on searching for the leakage a terrific explosion 
took place which completely wrecked the apartment. One of the men was 
fearfully burnt; but, singularly enough, his brother escaped practically 
uninjured. The injured man was conveyed to St. Bartholomew's Hospital, 
where he was found to be in a dangerous state. Neither of the men, when 
questioned by the hospital authorities and the police, could give a clear 
account of how the occurrence took place, as they were completely prostrate 
by the shock, 

THE CHARGES FOR WATER FoR TRADE Purposes aT TAMWoRTH.—The 
Tamworth Town Council met on Monday last week to receive the report 
of the Sub-Committee appointed to fix the rates for supplying surplus 
water to manufacturers , me of using it in large quantities, for trade 
purposes. They recommended the following scale of charges per 1000 
gallons :—Exceeding 100,000 gallons per quarter, 6d.; exceeding 500,000 
gallons, 4d.; exceeding 1,000,000 gallons, by special arrangement. The 
recommendation having been unanimously adopted, Mr. Starkey then 
moved that the scale be submitted to the Local Government Board 
for approval, on the ground that a technical objection might in future 
be raised. After discussion, it was decided to adjourn the further con- 
sideration of the matter until certain correspondence had ensued between 
the Board and the Local Government Board. 

Tue Sewace or Campripce.—A Special Committee of the Cambridge 
Improvement Commissioners, appointed to consider the various schemes 
now in use for dealing with the sewage of towns, with the view of adopting 
some system for Cambridge, recently presented a report to the Commis- 
sioners, in which they expressed the opinion that, when circumstances 
permit of the acquisition of a sufficient area of land for the purpose, the 
ont mode of disposing of sewage is by broad irrigation. They consider 
that such an area might be found in the neighbourhood of Cambridge ; 
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and express the belief that with a sewage farm, under competent manage- 
ment, satisfactory results would be obtained. They therefore recommend 
the adoption by the Commissioners of this plan of sewage treatment. The 
Committee think that a separate system of drains for sewage and for 
ordinary rainfall and storm waters should be carried out ; but they do not 
recommend that this should be undertaken at present, owing to the expense 
it would entail. The report has been adopted by the Commissioners ; and 
steps are being taken to carry out the Committee’s recommendation. 

Sates or SHares.—At the Auction Mart, Tokenhouse Yard, E.C., last 
Wednesday, Messrs. Fox and Bousfield sold some fractional portions of 
original shares and some new shares in the New Kiver Company. Ten 
90ths of a King’s share were sold at prices ranging from £920 to £935 per 
lot; eight 100ths, from £850 to £900 each; and one 200th, at £430. 
Three 100th parts of an Adventurers’ share fetched £800 each; and ten 
new shares, £320 each. The last dividends on the foregoing stocks were 
as follows :—On the 90th of a King’s share, at the rate of £29 per annum ; 
on the 100th, at £25 19s. 4d. per annum; on the 200th, at £12 19s. 8d. per 
annum; on the 100ths of the Adventurers’ share, at £26 2s. per annum ; 
and on the new shares, at £12 2s. 6d. per annum. The total amount 
realized by the sale was £22,230.——On Thursday, the 30th ult., Messrs. 
King and Adkin sold by auction, at Abingdon, eighteen £12 10s. shares in 
the Abingdon Gas Company at from £22 10s. to £25 15s. per share; and 
nine 5 per cent. bonds (£100) of the Company at £111 and £112 each.—— 
At Newark, on the 29th ult., thirty new ordinary £10 shares in the Newark 
Gas Company were sold at an average price of £15 per share. 

ProposeD PurcHASE oF THE KeNnpAL Gas AND WATER WORKS BY THE 
Corporation.—The Kendal Corporation having lately had under considera- 
tion the question of purchasing the gas and water undertakings in the 
town, the matter came before the Town Council at a recent meeting. The 
Town Clerk reported that an interview had taken place between a Com- 
mittee of the Corporation and the Chairman of the Gas and Water 
Company; and the latter had stated that in the event of the Corporation 
being willing to enter into negotiations for the purchase of the works, on 
the basis of granting annuities to the present shareholders, these should 
be called together — consulted on the subject. The Town Clerk added 
that the Committee recommended the Council to express their readiness 
to treat with the Company for purchase either by a cash payment or pay- 
ment by annuities. One member of the Council thought that no negotia- 
tions whatever should be entered upon, but the matter be allowed to drop, 
on the ground of the “ extent to which the electric light had developed ;” 
and his opinion was, to a certain extent, supported, though not altogether 
for the same reason. Eventually, however, the Committee’s recommenda- 
tion was agreed to. 

Pupsry Gas anpD Water Suppiy.—At the meeting of the Pudsey Local 
Board last week, the Clerk stated that a deputation of the Board had met 
a deputation of the Farsley Local Board to confer with regard to the gas 
and water questions, to which allusion was made in the JourNat last week. 
They considered the quality of the gas supplied by the Pudsey Gas Com- 
pany unsatisfactory, discussed the price paid for it, and a number of other 
things, and it was decided that each deputation should recommend to its 
Board that a joint deputation should be empowered to seek an interview 
with the Gas Company in reference to the matters they had had in hand, 
and see if some redress could not be obtained. The deputation which con- 
ferred with that of the Farsley Board was reappointed, to wait, in union 
with that deputation, upon the Gas Company, for the purpose above 
stated. The Clerk also stated that a deputation had waited upon the 
Farsley Board, and stated to them what the Pudsey Board had decided to 
do with regard to the purchasing of the Calverley and District Water 
Company’s works. The Farsley Board decided to join with them, and also 
to see the Board of the Calverley Company in reference to the matter. 
They thought it would be best that the Clerks of the Boards should write 
a joint letter to the Company, stating their opinion that the supply of 
water should be in the hands of the Boards, and asking that the Directors 
would grant an interview to a joint deputation. Three members were 
appointed to form the Board’s portion of the joint deputation. 

Tue Oxrorp Sewace Farm.—At the last meeting of the Oxford Local 
Board a report was presented from the Farm Committee, accompanied by 
a statement of the receipts and expenditure on the sewage farm for the 
past two years. The Committee regretted that there was a balance 
against them of £452 14s. 10d., which they believed to be mainly due to 
the bad times and the low valuation of the produce and stock. They had 
during the past two years laid down to permanent pasture 33 acres of land 
formerly arable, and had also recom § the farm fencing; the estimated 
cost of these two items being £350. After referring to the large amount 
of labour required for the satisfactory working of all sewage farms, the 
Committee said they were much hampered by want of capital; and they 
felt that the question must be raised whether the farm could not be 
worked more profitably if a considerable outlay were made for the improve- 
ment of the buildings and enlargement of the stock. The accounts for the 
year ending the 18th ult., showed a total expenditure (including purchase 
of stock and repayment of loan and interest) of £2778 Os. 1d.; and a total 
revenue of £2075 14s. 7d. The latter sum included £207 for the sale of 
stock; £505 for milk; and £1237 for other produce. The entire area of 
the farm is about 368 acres. After a long discussion, in which several 
members of the Board stated that they considered the balance-sheet and 
accounts unsatisfactory, on account of their not giving sufficient details, 
the report was adopted. 

Exursition oF Gas APPLIANCES AT MarGate.—The General Gas Heat- 
ing and Lighting Apparatus Company, Limited, held an exhibition of gas 
appliances in the Foresters’ Hall, Margate, from Tuesday to Saturday 
last. Miss Cameron (from South Kensington) gave practical demonstra- 
tions in gas cooking each afternoon and evening; and a correspondent 
informs us that she dwelt strongly upon the fact that the Gold Medal of 
the International Health Exhibition in Class 24 had just been awarded to 
the Company’s apparatus, which she used. “ Her skilful operations were,” 
he says, ‘followed with great interest by large audiences. Mostof the ladies 
came provided with note-books, and were busy with eyes, hands, and ears 
all through the lectures; enabling each to take home useful information to 
be imparted in ever-widening circles. These repeated lectures and demon- 
strations by qualified teachers from the National Training School for 
Cookery are now the invariable accompaniment of gas exhibitions, and 
cannot fail in time to make their mark upon the domestic cookery of the 
country. They are a boon to the public at large, and a matter of special 
interest to gas proprietors. Cookery demonstrations in the lecture-room 
are only possible with the best forms of gas apparatus; and the more the 
capabilities of such apparatus are made evident, the firmer will be the 
hold they must obtain with the intelligent portion of the community. 
There can be no doubt gas companies are under special obligation to the 
promoters of such opportunities for the diffusion of useful knowledge.” 

Sonam anp District Gas Company, Loirep.—The first ordinary general 
meeting of this Company was held on the 30th ult., at the Company’s 
Offices, Moorgate Street Chambers, E.C.—Mr. R. Berridge in the chair. 
The Chairman explained that the meeting had been called merely for the 
purpose of complying with the Act of Parliament, and was, therefore, 





purely of a formal character. The Directors were happy to inform the 
shareholders that the whole of the capital at present required had been 
subscribed, and that, in accordance with the terms of the contract, the 
works had been taken over as from July 1, 1884. The Directors visited the 
works on the 15th ult., when they found everything in good workin 
order, and in a satisfactory condition. They had decided to reduce the 
price of gas in the district from 6s. 6d. to 6s. per 1000 cubic feet, as from 
Sept. 30 last; and had made such arrangements as they hoped would secure 
the renewal and enlargement of the contract. The Directors had also had 
interviews with several large consumers, and promises of support were 
numerous. It was contemplated by the Directors to extend the Company’s 
mains to the neighbouring village of Fordham, in which case the remainder 
of the shares would be issued. The Directors were confident that the 
accounts at the end of the year would show a satisfactory dividend 
Messrs. Turner, Berridge, Williams, and Liddall were then elected 
Directors of the Company; and Mr. T. H. Hovenden was appointed 
Auditor. A cordial vote of thanks to the Chairman and Directors was 
passed, and the proceedings terminated. 

THe Surewspury Gas Company's New Orrices.—From instructions 
supplied by their Engineer (Mr. W. Belton, Assoc. M. Inst. C.E.), the 
Shrewsbury Gaslight Company have just had built some handsome and 
commodious offices in Castleforegate ; the plans having been prepared by 
Mr. W. G. Clements. The building is of red brick, pointed in black; and 
with blue brick groins, and similar arches to the doors and windows. Key- 
stones, trusses, caps, and string courses of the best Grinshill freestone 
have been introduced, together with red terra-cotta friezes and cornices, 
The approach to the entrance of the building is by two bold flights of 
stone steps ; and the entrance hall is laid with encaustic tiles, which ar 
continued into the general office. At the entrance is a dwarf wall, finished 
with a wrought-iron ornamental railing, and flanked by two gates of 
similar design ; two gas-lamps surmounting the gate pillars. Internally, 
the building consists of three floors; the centre one being elevated some 
8 feet above the street level. On this floor are located the general office— 
30 feet by 20 feet, and 12 feet high ; manager's office—20 feet by 16 feet, by 
12 feet high ; photometer room, works, office, lavatory, and water-closet. 
The floor beneath contains two fire-proof rooms; and on the upper floor 
is the board room—30 feet by 20 feet, and 12 ft. 6in. high—drawing office, 
lavatory, and water-closet. The walls are plastered and finished for 
painting, with bold cornices and centre pieces, the skirtings and window 
architraves being of Keen’s cement. The whole of the work has been 
completed in about seven months. 

Tue WenuHAM Patent Gas-Lamp Company, Liuttep.—Some short time 
since an announcement appeared in the Journax that a limited liability 
Company had been formed for the purpose of purchasing the patent for, and 
manufacturing the Wenham regenerative gas-lamp, a description of which 
has already been given in our columns. Active preparations are now being 
made for bringing these lamps before the gas world and the general public ; 
extensive premises having been taken in Rathbone Place, Oxford Street, 
for their manufacture and sale. Under the personal supervision of Mr. 
J. H. Sheldrake (Managing Director of the Company), the workshops have 
been fitted up with all the most approved appliances for the production of 
the lamps, of which it is intended to keep samples of the various types in 
operation, so as to show their capabilities. The lamps have, as our readers 
are aware, been favourably reported upon by Dr. Hopkinson and Mr. G. 
Livesey, as well as by Mr. F. W. Hartley; the results of their tests having 
been given in the Journat for Sept. 9 (p.471). These results have been fully 
confirmed by further trials; and another type of lamp recently produced 
(which, with aconsumption of 9 cubic feet of gas per hour, gives alight equal 
to 90 standard candles) is equally satisfactory in working. The lamps have 
been somewhat improved in shape since the first patent was taken out ; and 
we expect to be in a position to give illustrations and descriptions of some 
of the new types in an early number of the Journau. In the meantime it 
may be mentioned that arrangements are being made to adapt the lamps to 
street as well as interior lighting, and designs are now in course of prepara- 
tion with this object in view. 

THe WaTER Supply oF NortHAMPpTon.—Mr. Beeby Thompson, F.C.S, 
has brought forward a scheme for increasing the water supply of North- 
ampton. In the vicinity of the town there are a large number of springs; 
and these Mr. Thompson proposes to tap. His idea is to make a number 
of “dumb wells,” varying in depth from 130 to 150 feet, along the valley of 
the River Neen, and wherever else water is to be obtained. The drainage 
area included in the scheme extends over 150 miles, and Mr. Thompson 
considers that this will yield 49,741 million galions of water per annum. 
From this, however, he deducts 21,532 million gallons for evaporation. 
Allowing other deductions, he considers that 24,159 million gallons per 
annum, or 66 millions per day, will be available for the supply of North- 
ampton. Supposing 50 wells were constructed (which would, at the lowest 
estimate, each yield 200,000 gallons a day), there would be a total yield of 
10 million gallons daily. Allowing half of this quantity for waste, there 
would still be 5 million gallons of water available for the use of the inhabi- 
tants, whose requirements (reckoning 20 gallons per head per day for @ 
population of 60,000) appear to be about 13 million gallons; so that there 
would be an ample margin. The only expense entailed by the adoption of 
the scheme would, it is stated, be for the construction of the wells, which 
are estimated to cost £250 each. Another scheme has been brought 
forward; but as this would involve an outlay of £70,000, and would only 
yield 580,000 gallons a day, it is not favourably entertained. In fact, the 
ratepayers have requested the Town Council to “ obtain a competent and in- 
dependent opinion as to the advisability of ~~ Mr. Thompson’s scheme, 
and as to the desirability of making a trial of it at a moderate cost.” 

Tue Provision oF WATER FOR Fires at Bottron.—One of the last 
questions which occupied the Bolton Town Council previous to their dis- 
solution was as to whether they ought to make a charge to those large 
manufacturers in the town who required special provisions for a supply of 
water laid on to their premises for use in case of fire. The Water Committee 
had determined that a certain firm (one of the members of which occupied 
a seat in the Council) should be deprived of their special fire service, unless 
the “ usual payment for the same” was made; this payment being a sum 
of £5. On the Committee’s minutes (containing this resolution) coming 
before the Council for confirmation, the member in question moved that 
this matter be referred back to the Committee for reconsideration, on the 
ground that large premises should be provided, at a merely nominal rate, 
with an adequate supply of water for fire-extinguishing purposes, without 
such supply passing through a meter. The amount charged by the Com- 
mittee for this privilege was, in his opinion, too high; and he thought they 
ought to concede anything which would give additional security to the 
property in the borough. The matter gave rise to much talk ; the Town 
Clerk remarking that, in all applications for this fire service, the Committee 
invariably adhered to the rule they had laid down, of charging £5 for the 
privilege; and this sum had always been paid. One member remarked 
that if the amendment to refer back the minutes were carried, the Com- 
mittee would, in justice to the firms who had paid, have to refund their 
money. Eventually the minutes were passed ; the amendment being lost 
by 8 votes to 31. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, 


W.C., ENGLAND. 


Can be made on their 








‘ Phirty-two Medals at all 
the Great International Exhi- 
bitions have been awarded 
to GWYNNE & CO. for 
Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 


er hour, which are giving un- 


qualified satisfaction in_ work, 
and can be referred to. 
In use in all the Largest 


























ESSEX ST WORKS 
LONDON W.C. 


GWYNNE &C® 
PATENTEES 














and most Modern Gas-Works 
in the World, and far surpass- 


ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 


durability, work performed, and economy of fuel. 


Many of the so-called ‘‘ Improvements” and “New” 
Exhausters recently introduced by other makers are 
arrangements long since discarded by GWYNNE & CO. 


as inferior in design, durability, and efficiency. 


Orders for Engines 
and Exhausters now in 
hand to pass about 
2,000,000 cubic feet 

per hour. 









b ; Patent principle, to pass 
Gas without the slightest 
oscillation or variation in 








pressure. No other Maker 
can do this. 

GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS AND ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c.,&c. 








Gwynne & Co.'s New Catalogue 
and Testimonials on Gas-erhausting 
and other Machinery on application 
at the above address. 


= 
GWYNNE & CO.’S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 





OXIDE OF IRON. ' 

Hee Gas Purification and Chemical 

Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 


own overseers and labourers, and there are no interme- | 


diate profits between them and the consumer. 
Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 


attention to the above annou t, 
that all communications intended for him 
to the Head Office. 


WANTED, by the Advertiser, a situation 
as a TAR DISTILLER and SULPHATE OF 
AMMONIA MAKER. Has had 20 years’ practice. Will 
give the cost of plant for making Sulphate of Ammonia 
or Tar Distilling. Can find a market forall. Will be 
at liberty at Christmas. 

Address No. 1200, care of Mr. King, 11, Bolt Court, 
Fizet STREET, E.C. 














S TUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 

LAYER. Understands Inspecting and Repairing 

Meters, and Lacquering. Excellent testimonials. 

ee G. Everitt, 41, Cornwall Road, Brixton Rise, 
ONDON. 





TO GAS COMPANIES. 

HE Advertiser, having had over twelve 
years’ practical experience in the Manufacture 
of Sulphate of Ammonia and Distillation of Tar, is pre- 
pared to Erect Plant for the same, and afterwards to 

Superintend, and will guarantee the Manufacture. 
Address No. 1099, care of Mr. King, 11, Bolt Court, 
Fieet Srreet, E.C, 


OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS. 
(COMPANIES and Corporations who have 


been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 
Address: CrowTHER Bros., Contractors, 13, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 





OSWESTRY GAS-WORKS. 
0 BE SOLD, in consequence of exten- 
sions, one of ANDERSON’S PATENT EX- 
HAUSTERS, in good condition, to pass 8000 cubic feet 
Per hour, 
Further particulars on application to J. H. Parsons, 
Manager, Gas-Works, Oswestry. 


TELESCOPIC GASHOLDER AND STATION 
METER. 
OR SALE—a Second-hand Gasholder, 


= 70ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 
wan a STATION METER, in Circular Case, to pass 
1,000 cubic feet per hour, with Clock and Tell-Tale, 
8-inch Bye-pass Valve and Connections. 


Apply, for f i 
ue” urther particulars, to Georcx Bower, Sr. 


andreq ts | 
be addressed 


GREAT YARMOUTH GAS COMPANY. 
| GAMUEL ALDRED is instructed by the 


Directors to offer for Sale by Auction, at the Star 

Hotel, Great Yarmouth, on Thursday, Nov. 20, 1884, at 
| Six for Seven in the Evening, 300 NEW SHARES of 
| £30 each in the above Company, on which interest 
under the Company’s Act, at 74 per cent. is authorized 
to a and up to the present time has been regularly 
paid. 

Particulars and Conditions of Sale may be had of 
Mr. Wits, the Secretary, at the Company’s Office, 
| No. 42, King Street; of Messrs. WorsHip anp RIsING, 
| Solicitors ; or of the AucTionEER, Great YARMOUTH. 








STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 
Fok SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 5% in- 
deep. Open to offer. Can be seen. 
nePly to 6, Little Bush Lane, Cannon Street, Lonpon, 











|fXAS- FITTING Business for Sale at 


} Valuation, old established, in one of the most 

| thriving and principal towns of Surrey; present pro- 
prietor not having time to devote to it; or a thorough 
practical and respectable man as Working Partner. 
Such an opportunity seldom to be met with. 

| Address, with full particulars, to 8S. Bark, Gas-Works, 
GoDALMING. 


STATION METERS ON SALE. 
QNE Round Case, 8000 feet per hour. 
One SQUARE CASE, 5 years old (Braddock’s 
make), 15,000 feet per hour, complete with Valves, Bye- 
pass, &c. 
Offers respectfully solicited. 
May be seen at the Gas- Works, Guinprorp. 


MILFORD IMPROVEMENT ACT, 1857. 
FPENDERS are invited for a supply of 


GAS COAL for six months, from the Ist day of 
December next. Quantity, 300 tons, more or less. 
For particulars apply to the Clerk, Improvement 
Commissioners’ Offices, Milford Haven, or to the 
Manager, Gas-Works, Milford Haven. 








BOROUGH OF BURY. 
THE Gas Committee of the Corporation 


of Bury are prepared to receive TENDERS for 
the supply of RETORTS and FIRE-BRICKS. 

Particulars may be obtained on application to Mr. 
8S. Parsons, Gas Manager, Elton, Bury. 

Sealed tenders, endorsed “Tender for Retorts and 
Fire-Bricks,” to be delivered to me, the undersigned, 
on or before Tuesday, the 25th of November inst. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

By order, 
FREDERICK Buti, Town Clerk. 

Corporation Offices, Bury, Nov. 7, 1884. 





TO GASHOLDER MAKERS. 


THE Directors of the Sheffield United 
Gaslight Company invite TENDERS for RE- 
SHEETING a Two-lift GASHOLDER, 120 ft. diameter, 
at their Effingham Street Station, and also for EN- 
LARGING the same by adding a THIRD LIFT 
. : : 

‘or particulars apply to the Company’s Engineer, 
Mr. J. T. Key. af _— - 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Tenders, marked “ Tender for Repairing and Enlarg- 
ing Gasholder,” to be addressed to the undersigned not 
later than Tuesday, the 25th inst. 

Hansury THomas, Manager. 

Gas Offices, a Street, Sheffield, 

ov. 7, 





IMPERIAL CONTINENTAL GAS ASSOCIATION, 
| INCORPORATED BY ACT OF PARLIAMENT. 


| . , 
N OTICE is hereby given that the 
| HALF - YEARLY ORDINARY GENERAL 
| MEETING of the Proprietors of this Association was 
|held at the City Terminus Hotel, Cannon Street, 
|London, on Tuesday, the 4th inst.—Sir Junian 
}Go.psMID, Bart., in the chair—when the following 
Resolutions were unanimously passed :— 

“That the Report of the President and Directors 
upon the affairs of the Association be received, adopted, 
and entered on the minutes.” 

“That a dividend of £5 per cent. for the half year 
ended the 30th of June last be declared upon the 
£3,500,000 Stock of the Association, and that the said 
dividend be payable, free of income-tax, on and after 
the lst of December next.” 

“That the cordial thanks of the Meeting be given to 
the President and Directors for their able management 
of the affairs of the Association; to the Chairman for 
his conduct in the chair this day; to Mr. H. V. Lindon, 
Mr. L. G. Drory, the Agents, Engineers, and other 
Officers of the Association on the Continent ; and to the 
Secretary and the London Staff.” 

By order of the Board, 
R. 8. Garpiner, Secretary. 

80, Clements Lane, Lombard Street, 

London, E.C., Nov. 5, 1884. 
TO TAR DISTILLERS AND MANUFACTURING 
CHEMISTS. 


THE Gas Committee of the Corporation 
of Southport invite TENDERS for the surplus 
TAR produced at the Gas-Works during the Twelve 
months ending Nov 18, 1885. 

Specification and form of tender may be had on 
—_ to Mr. J. Booth, Gas Manager. 

enders, endorsed “‘ Tar,” to be in the hands of the 

undersigned not later than Thursday, Nov. 13, 1884. 


J. H. Exuis, Town Clerk. 
Southport, Oct. 22, 1884. 








SURPLUS TAR. 


THE Gas Committee of the Borough of 

Doncaster invite TENDERS for the surplus TAR 
produced at their Works, in the Holmes, Doncaster, for 
a period of One, Two, or Three years, to commence 
Jan. 1, 1885. 

The Tar will be delivered into tank barges in the 
River Don, alongside the Gas-Works, and in no other 
form. 

Tender forms and any other information may be 
obtained on application to Robert Bridge, the Engineer. 

Tenders, endorsed, on Committee’s form, will be 
received on or before Wednesday, the 12th day of 
November next, by the undersigned. 

W. C. Crank, Chairman. 

Gas-Works, Oct. 29, 1884, 


OMPOUND DIVISION READY 
RECKONER. Designed for quickly calculating 
any number of articles in pence, and three places of 
decimals of a penny. To do in minutes what by long 
division requires hours. For use in making out Cost 
Sheets of Collieries, Lronstone and other Mines, Iron, 
Gas, and Water Works, Quarries, and Manufactories 
generally. For Accountants, Merchants, Public and 
Private Offices, and wherever the cost of a gross number 
is required to be reduced to one in 0'000d. By WiLL1amM 
WETHERED, of Bristol. Price 25s. 
London: WALTER Kina, 11 Bolt Court, Fleet Street, E.C. 


RANSPORT OF MATERIALS FOR 
GAS-WORKS. Illustrated by the Plans of the 
York, Newcastle-on-Tyne, and Beckton Gas-Works. A 
Series of Articles communicated to the JouRNAL oF 
Gas Licutine, &c. By V. Wyatt, Constructing Engineer 
to The Gaslight and Coke Company. Accompanied b 
three lithographed Plans of the Works referred to, an 
the Board of Trade Specimen Plan of Gas-Works. 
Foolscap folio, in coloured wrapper price 2s. 6d., post 











free. 
London: Wa.LTER Kina, 11, Bolt Court, Fleet Street, E.C. 
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WEIGHTS, MEASURES, AND STATISTICS. 
Ir is a sign of the times that an International Commission 
has been sitting in Washington for the settlement of the 
prime meridian—that imaginary fact which is of such funda- 
mental importance in enabling man to determine his geo- 
graphical position upon the earth’s surface. Questions 
relating to measurement are at this time among those that 
most markedly separate and combine the nations; and it is 





only according to the general tendency that the datum of 
time and orientation should be examined with a view to dis- 
covering what agreement might be arrived at in regard to its 
position. It is natural that from this particular problem 
men’s minds should proceed to reflections upon the possibility 
of unity in other measurements. The metrical system has 
been too often discussed in relation to the English standards 
to permit of the arguments for and against the change from 
the latter to the former being repeated here, even in brief 
abstract. Everyone who has had any occasion to use the 
metric system, whether in laboratory work or in ordinary 
business as carried on by the Continental nations which 
have adopted the system, must be favourably impressed 
with its simplicity, and the saving of labour which it brings. 
Similarly, the cumbrous machinery of the British system of 
weights, measures, and money never shows in so glaring a 
light as when intimately compared with the metric system in 
the course of calculations for conversion of one into equiva- 
lents of the other. We have all been told of the loss which 
we islanders suffer from this cause, both in our own business 
and in dealings with our more logical Continental customers ; 
yet we seem to-day as far as ever from the abandonment of 
the pounds sterling and avoidupois, and the foot measure. 
It is not merely British prejudice that prevents the adoption 
of the franc, kilogramme, and métre in place of the units in 
common use in these islands, and, with more or less local 
variation, in America and the Colonies. Something of this 
there is, doubtless, in the way; but the principal reason 
against the change is the fact that the volume of trade regis- 
tered by the British standards is so great in comparison with 
that dealt with under the metric system, that the possible 
advantages to be gained by an alteration from the one to the 
other do not counterbalance the positive inconvenience, loss, 
and general disturbance incidental to the change. At least, 
so it appears to the present generation. The next, accus- 
tomed in school and college to the preferential use of the 
metric system, may think differently. 

But what we wish to point out more particularly in these 
present brief observations on the demand for unity of measure- 
ment is the curious way in which, concurrently with the pro- 
gress of unification, a contrary process is going on by which 
different methods of calculating upon the same units arise 
and become customary. It is of little use to enact uniformity 
of standards if different nations, or even different districts, 
are to create and perpetuate different conceptions of the use 
of these standards. The industry of gas lighting affords 
several striking illustrations of our meaning. It is natural 
that, under the metric system, gas production should be 
calculated in cubic métres per hectolitre of coal carbonized, 
when coal is bought by this measure; but even upon the 
Continent, in some places, the production of gas is based 
upon the hectolitre, and in others upon the tonne. Here is 
an evidence that unity of standard does not always ensure 
similarity of practice. Again, gas production in England is 
calculated upon the ton of coal carbonized ; whereas in the 
United States it is stated in cubic feet and two places of deci- 
mals per pound of coal. What can be understood to have been 
the original cause of this remarkable divergence ? The reason 
for the British custom seems natural enough. Coal is bought 
by the ton, and gas is sold by the thousand cubic feet. Hence 
it seems rational to speak of these commercial units as they 
stand in mutual relationship ; while to get down to the pound 
of coal and the fraction of a cubic foot of gas, in order to ascer- 
tain the same thing, seems a superfluous labour. At the 
same time we do not seek to disparage the superiority of the 
American system in point of accuracy. With us it is by no 
means certain what is meant by a ton of coals. It may be 
20 cwt. or 21 cwt.; and as the latter is the colliery weight, 
and leads to gratifying results of carbonization, it is very 
often used without comment or explanation. A little more 
uniformity in this matter, even in the limited area of the 
British Islands, would be very desirable. 

There appears to be uniformity in the practice, in metrical 
nations, of selling gas by the cubic métre. This is, if any- 
thing, too small a unit; although the facility with which gas 
bills are made out, with a decimal system of measurement 
and of coinage, is astonishing as compared with our own 
illogical arrangement. As to the sale of coke, this has been 
so ‘recently treated of at length, in connection with the 
anomalies of our own domestic trade, that it need not now be 
discussed again. It is worth while, however, to remark once 
more on the fundamental difference between the French and 
English methods of expressing the illuminating value of gas. 
With us a regular consumption of a certain quantity of gas is 
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supposed to be necessary; and this is examined in order to 
discover its illuminating power. In France a certain fixed 
intensity of light is demanded; and then account is taken of 
the quantity of gas required to be burnt in order to secure 
this effect. These different practices proceed from funda- 
mental ideas so diverse as to be irreconcilable by any change 
of cubic feet into metrical terms. From considerations of 
this nature it would appear that any change of law in the 
direction of securing greater uniformity in systems of 
measurement would yet leave inconsistencies as great as 
those which it would remove. What should be guarded 
against, for fear of placing greater hindrances in the course of 
public desire for fuller facilities for international trade, is the 
needless multiplication of these customary differences of com- 
putation and statistical statement, which arise no one knows 
how, but in time grow into usages stronger than law. 


ELECTRIC LIGHTING MEMORANDA. 

Our independent and out-spoken contemporary, the Llectrical 
Review, delights in exposing the pretensions of that peculiarly 
blatant, time-serving school of electricians which was forced 
into unhealthy luxuriance by the electric light speculation. 
Notwithstanding the confident assertions of the majority of 
these gentlemen, it is notorious that the unknown and uncer- 
tain in electrical matters greatly preponderates over the 
defined and settled. There is nothing more striking to an 
impartial observer than the variety in the designs and details 
of dynamos; yet the designers of every one of them contend 
that their own particular fancy is the best. The Flectrical 
Review notices that, in the course of a paper read before the 
Philadelphia Congress of Electricians, Professor Rowland 
argues that the inner portion of the wire in a Gramme 
ring is useless. While not fully admitting this assertion to 
be true, our contemporary calls for some simple experiment to 
set the matter at rest. It further appears that electricians 
generally are at fault about the theory of a certain machine 
known as the “‘ unipolar’? dynamo. The performance of this 
apparatus is undeniable; yet certain learned professors, 
English and American, look askance at it because it does not 
fit into some of their hypotheses. Again, it is said, with 
reference to the Hochhausen machine, that one eminent 
electrician alluded to it last year as being ‘‘ both mechanically 
‘‘ and electrically bad ;’’ while quite as eminent an authority 
at the same time declared it to be the most wonderful dynamo 
he had seen. Thus it is not to be wondered at that the 
Electrical Review is of opinion that “no man has a right” 
‘*to condemn a machine which to him seems at variance with 
‘‘ his pet theory, unless, indeed, such an apparatus is palpably 
‘*a fraud to the whole recognized scientific world.” Unfor- 
tunately there are some professors, as well as machines, who 
would fall under this latter classification, if rigidly made. 

The shareholders of the Edison and Swan United Electric 
Light Company have been called together for the purpose of 
hearing from their Chairman, Mr. J. S. Forbes, a statement 
of their position, now that the whilom competing concerns 
have been united. There appears to have been some little 
confusion in the councils of those who called the meeting ; for 
the proprietors were told that the desire of the Directors in 
convening this meeting was to ascertain the wishes of the 
majority in respect to the future of the Company, and at the 
same time it was declared that no decision then arrived at 
would be binding. Presumably, however, it was intended 
merely to have a consultation across the table, in order to 
show that the Directors meant to act fairly towards their con- 
stituents. It is to be regretted, therefore, that the story of 
the past year’s trading, as told by the Chairman, should have 
been so very disheartening. Briefly, the Company have lost 
£28,214 on the year’s operations, in which it does not appear 
that anything was included for depreciation in the value of the 
patents. They have locked up in these patents, and invested in 
their manufactory, £300,000, on which there does not appear 
to be the slightest chance of earning a fair profit. In these 
circumstances, it is not to be wondered at that the Directors 
have decided not to undertake any more rental lighting, but to 
endeavour to sell their installations outright. Also they will 
do no more speculative business, but only such as may be 
expected to pay. This resolution, if persisted in, will wofully 
shrink the Company’s operations. We do not believe that 
these Companies can stop in their self-chosen career of lavish 
advertisement without thereby falling hopelessly into the 
background. They are on the horns of a dilemma in this 
respect: It is ruinous to go on, but equally fatal to stop. 
We have heard so much about the extension of the Com- 
pany’s operations in the direction of ship lighting, that it 
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might have been thought they, at least, must be earniy 


money in this way. It appears, however, that all the ship 
lighting that falls into their hands is incapable of returning g 
profit upon their unwieldy capital. 

A curious example of the hold which the idea of the power 
and resources of electricity has upon the minds of the igno. 
rant was displayed at the Manchester Winter Assizes last 
week. An “elderly man” was charged with obtaining by 
false pretences £360, and attempting to similarly obtain 
£400 more from several tradesmen, upon the pretext that he 
was the inventor of a most remarkable process for producing 
electric light without a dynamo, or any source of power, 
This notable invention was said to be “ useful for the cottage, 
‘the workshop, the railway train, or the tram-car.” Its 
cost was to be exceedingly small, and the most valuable 
feature of the discovery consisted in putting some silver, 
of about the size of a crown piece, in the centre of the 
machine. By these as well as other pretensions the ‘‘ elderly 
‘‘man’’ succeeded in inducing two poor men to give him 
money for a share of the prospective profits; but another 
man to whom he applied was more prudent or else more 
experienced, and asked to see the patent specification, which, 
of course, was not forthcoming. In the end the impostor 
ran away, but was arrested, and will now have five years’ 
retirement from the distractions of the world, in which to 
perfect his machine. In reading this case, we are reminded 
of the impostor Keely, of American fame, who has succeeded 
in extracting thousands of dollars from a credulous public, in 
order to perfect a ‘‘ motor” which is to develop 1000-horse 
power from a spoonful of water and a teacupful of air. Keely 
is still at large, for which mercy he has to thank the genial 
laws of a young Republic. Had he begun operations in 
England, the unsympathetic minions of an effete Govern- 
ment would probably have laid him ere now on the same 
shelf as that to which this ‘‘ elderly man’’ of Manchester has 
been consigned. 


THE PROPOSED PURCHASE OF THE CROYDON GAS-WORKS 
BY THE CORPORATION. 

Ir will evidently not be for want of will on their part if the 
Croydon Corporation do not soon add the supply of gas to 
their functions. The motion made on Monday last week to 
appoint a Committee with very wide powers was passed unani- 
mously, and with enthusiasm. These powers included the 
application to Parliament for an Act to confirm any agree- 
ment which may be arrived at with the Croydon Gaslight 
Company for the purchase of their works and under. 
taking; and the notices for this Act have been duly pub- 
lished. The speech of the mover of the resolution (Alderman 
Barrow) was much more temperate and fair than have been 
the comments upon it by a section of the Croydon press. 
That there was not much of a case to be made against the 
Company is evident when the bad debts (amounting to less 
than 2d. per ton of coal carbonized) are chosen as a proof 
of careless management. The old arguments of cheaper 
administration of capital at lower rates of interest, and one 
control of public roads, were duly paraded ; and Alderman 
Barrow did not fail to point out that with a rental improving 
like that of the Croydon Company there was a mine of profit in 
the future additional business. It was not his part to name the 
fact that this growing business must, in the hands of the Com- 
pany, result in further reductions in the price of gas. We do 
not wonder that the initial price obtained by the Company in 
their last Act was made a cause of complaint. Probably had 
the Corporation been in existence in 1877 the initial would 
have been lower; but the Company are hardly to be blamed 
for getting all they could persuade Lord Redesdale to give 
them. As the consumers of gas appear to favour the idea of 
transfer, we presume that it is likely to be carried out. If 
the shareholders receive an offer which they regard as satis- 
factory, they will, of course, accept it ; and this the Corpora- 
tion can probably afford to make. When the transfer is 
effected, and the High Street is in process of widening and 
the price of gas is not reduced, the consumers may discover 
that their interests and those of the ratepayers are not s0 
identical as they now imagine. 


THE MANCHESTER MUNICIPAL ELECTIONS. 
Tue relations between the Gas Committee of the Manchester 
Corporation and the public have occupied more than local 
attention for some years past ; but, of late, matters have gone 
from bad to worse, not only in respect of the Committee, but 
with regard to the general body of the Corporation, in conse- 
quence of the yery serious allegations of the Public Auditor 


Ee ERAN TE Oy, 


sna et em OS 








Ne 


as t 


The 
busi 
acti 
kno 
deal 
of ¢ 
bece 
whi 
bilit 
the 
by ¢ 
hist 
—t 
ado} 
con 
safe 
bett 
be i 
the 
ima 
con 
ano 
ton 
kin 
£78 
side 
av 
mit 
coll 
was 
We 
uns 
yet 
tio} 
mit 
sta 
bea 
the 
not 
dec 
pu 
of | 
mt 
the 
of 


Th 


int 


ch 
th 
wi 
me 
wa 
wl 
fiv 
su 
fw 
le 
hi 
su 
he 


lo 


by 


ring 
ship 


Ing a 


OWer 
igno- 
last 
by 
tain 
t he 
icing 
wer, 
ARE, 
Its 
able 
ver, 
the 
erly 
him 
ther 
Lore 
ich, 
stor 
ars’ 
| to 
ded 
ded 
, in 
se 
ely 
lial 
in 
r- 
me 
1as 


KS 


1 


- oO 


- O&O + @ 


ee ee ee ee eed 


Ret 








Nov. 18, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


887 





as to the manner in which the ratepayers’ money is spent. 
The recent municipal elections turned in a measure upon this 
business, and (especially in one ward) upon the much-debated 
action of the Gas Committee in purchasing cannel of a well- 
known dealer. It will be remembered that some time since this 
dealer was supplying the Committee with a certain description 
of cannel, which was found to be unsuitable for gas making, 
because of the difficulty of getting rid of the worthless coke 
which it yielded. By whose advice, or upon whose responsi- 
bility, a tender of 100,000 tons of this coal was accepted by 
the Committee, is one of the unsolved mysteries that seems, 
by common consent, to be given up as a matter of ancient 
history. What first drew public attention to this blunder 
—to use the mildest possible language—was the method 
adopted by the Gas Committee for terminating the disastrous 
contract. Not having protected themselves by the usual 
safeguards, they could not call upon the dealer to supply a 
better material ; and when the business was finally decided to 
be intolerable, this astute personage required £7500 to cancel 
the contract. Rather than face such a demand, with all the 
imaginable consequences, the Committee actually made a 
contract with the same dealer for ten years’ supply of 
another class of cannel, covering a total purchase of 700,000 
tons. This was the consideration for which the contractor 
kindly agreed to say nothing more about his claim for the 
£7500; and a great many people in Manchester—chiefly out- 
side the Gas Committee—seem to think he managed to secure 
a very comfortable quid pro quo. One member of the Com- 
mittee, however, made himself exceedingly objectionable to his 
colleagues on the subject of this contract ; and, in return, he 
was made the object of some very unpleasant aspersions. 
We do not pretend to judge between the parties to this 
unsavoury controversy—one of the most deplorable that has 
yet marked the history of our reformed municipal corpora- 
tions. Suffice it to say, for the present, that this ex-com- 
mitteeman has been re-elected to the City Council, notwith- 
standing the fact that the whole affair has been vigorously 
beaten up again by himself, his friends, and opponents, in 
the course of the late canvass. In order that there should 
not be any doubt as to the meaning of his re-election, a 
declaration that he was of all others returned for a specific 
purpose has been published in the correspondence columns 
of the Manchester Guardian. The judgment of the ratepayers 
must therefore to this extent be regarded as having fallen on 
the principles upon which the Committee acted in the matter 
of their cannel contracts. 


MR. SOMERVILLE ON GAS PURIFICATION. 
Tue Southern District Association of Gas Managers had an 
interesting meeting on Thursday last, under the presidency 
of Mr. D. F. Goddard, of Ipswich. Mr. Goddard yields his 
chair to Mr. C. E. Botley, of Wormwood Scrubs; and thus 
the honourable office of President of this useful Association 
will again be held by a gentleman who owes his elevation to 
merit rather than to seniority. The feature of the meeiing 
was the reading of a valuable paper by Mr. John Somerville, 
who gave the result of his observations for the past twenty- 
five years on the action of oxide of iron purifiers upon the 
sulphur impurities of ordinary coal gas. We give the paper in 
full in the present issue; as well as a report of the somewhat 
lengthy discussion. It is contended by Mr. Somerville that 
highly sulphurized oxide of iron has a greater action upon the 
sulphur impurities of gas than is usually ascribed to it; and 
he has supported his position by incontrovertible facts. He 
looks forward to a considerable development of the practice 
of reducing sulphur by iron oxide; and astonished his hearers 
by boldly declaring his readiness to trust to oxide purifiers 
alone, under suitable conditions, for the removal of all the 
sulphur, or at least as much of it as is now retained in the 
usual sulphide of calcium boxes. Professor Wanklyn was 
present, and took part in the discussion in his present capacity 
as professional champion of the combined coal-liming and 
oxide of iron process. Mr. Somerville’s working seems to 
imply that, in respect of the wonderful successes at Tunbridge 
Wells, of which so much has been said, at least as great credit 
must be given to the oxide of iron that was allowed to remain 
so long in the purifier as to the anterior liming of the coal. 
Of course, all that is wanted in sulphur purification is the 
reduction of the sulphur ; and if this can be reliably done in 
a long-standing oxide purifier, so much the better. Further 
experiment is needed on this point ; and this will doubtless 
be made. Mr. Somerville’s communication, apart from the 
suggestive value of the conclusions drawn by the author, is 
an instructive example of the good results of untiring and 


thoughtful observation, even of the most ordinary processes 
of a manufacturing industry. 


THE MEETING OF THE AMERICAN GASLIGHT 
ASSOCIATION. 


Tue twelfth annual meeting of the American Gaslight Asso- 
ciation has been held at Washington, under the presidency of 
Colonel Stedman, and was very successful ; about 150 members 
being present. Ten papers were read and discussed during 
the two days’ meeting, prefaced by a very characteristic presi- 
dential address. The Washington Gaslight Company and 
their President, Mr. George A. M‘Ilhenny, were the hosts of 
the members of the Association and their friends; and among 
the entertainments provided was a reception at the White 
House by the President of the United States. The Inaugural 
Address was florid, not to say gushing, in its distinctly 
national periods. We observe that the President appears to 
fix his hopes of a future of cheap gas upon the essential 
preliminary of a great increase in the yield of gas from the 
coal carbonized. It is impossible to follow him in this, 
having due regard to the proportional weight of the products 
already accounted for from a given weight of coal, and to the 
fact that a reaction against high yields has set in on this 
side of the water. Colonel Stedman pours out his choicest 
denunciations upon the competitors who, as has frequently 
been described in these columns, seek to ruin established 
Gas Companies in the States. ‘* Conscienceless and pitiless, 
“‘ vaunting its power and unscrupulousness, combined capital 
‘‘is seeking to destroy, by methods not more moral or 
‘‘reputable than the old-time pirates employed, the in- 
‘vestments which in many cases are almost the sole 
‘‘ reliance of those for whose protection the law ought to be 
** effectually invoked.” These be brave words, truly ; but, unfor- 
tunately, the Association which applauded them has not been 
able to assist legislation by drafting a practical scheme for the 
authoritative regulation of gas supply in the States, in the 
interests of honest investors and helpless consumers. Until 
this is done, impassioned declamations against the iniquity 
of the present order of things are vain and empty words. A 
custom prevails with the Association for the appointment of a 
Special Committee for the consideration of the presidential 
address. This is probably a complimentary measure; but 
our American colleagues appear to revel in committees on all 
imaginable subjects. It may be noticed, however, that it has 
been proposed by two successive Presidents to have a Research 
and Investigation Committee ; andas thisis a decidedly practical 
suggestion, it is to be hoped that the Association will adopt 
it. Socially, the meeting appears to have been very enjoy- 
able. The President for the ensuing year is Mr. Eugene 
Vanderpool, of Newark, New Jersey; and the place of meeting 
will be Cincinnati, Ohio, where the Association will be wel- 
comed by General Hickenlooper, an esteemed Past-President. 


Ar the last ballot of the Institution of Mechanical Engineers, Mr. 
W. Woodward, Manager of the Eastcroft Gas-Works, Nottingham, and 
Mr. Charles Eastwood, Manager of the Linacre Gas- Works, Liverpool, were 
elected members. 

In the House of Commons, last Thursday, a Bill for the prevention of 
the pollution of rivers was brought in by Mr. Hastings, Earl Percy, ani 
Colonel Walrond, and read the first time. 

Amone the recent elections of provincial mayors, we notice the name of 
Alderman Bower, the Chairman of the Gas Committee of the Leeds Cor- 
poration, who has been chosen to fill the office of Chief Magistrate for the 
ensuing year. 

Mr. Joun ANNAN, Manager of the Wolverhampton Gas Company, has 
been elected Mayor of the borough for the current year. Mr. Annan took 
up his abode in Wolverhampton in 1862, on entering upon the duties of 
Sub-Manager of the Gas Company. ‘Two years later he was appointed to 
the office of Manager, which he has held ever since. _Mr. Annan is pro- 
orietor of a large business in the town; and is heavily interested in several 
al commercial concerns. 

Tue Walsall Town Council have, on the recommendation of the Gas 
Committee, agreed to the following resolution :—‘* That, as an experiment 
for twelve months, one of the unoccupied rooms at the borough offices be 
used as a show-room for gas cooking and heating stoves; that six of the 
principal manufacturers be invited to send patterns of stoves (free of cost) 
for exhibition there ; and that the Corporation supply any of such stoves 
to customers at prices to be fixed by the Gas Committee.” } 

Ar the first meeting of the Council of the Institution of Civil Engineers 
after the recess, the death of Mr. Charles Manby, F’.R.S., the Honorary 
Secretary, having been officially reported, it was resolved —“ That the 
Council of the Institution of Civil Engineers desire to place on record 
their high sense of the eminent services rendered to the Institution as a 
body, and to the members individually, by Mr. Charles Manby during 
the many years that he held the positions of Secretary and of Honorary 
Secretary of the Institution.” : 

Tue Directors of the Buenos Ayres (New) Gas Company, Limited, have 
appointed Mr. S. Simmelkjcer, C.H., their Consulting Engineer. We also 
hear that it is in contemplation to extend the Company's works by the erec- 
tion of another gasholder, &c., and for this purpose there will shortly be a 
small issue of shares, at par, to the existing proprietors. The term of the 
engagement made by Mr. E. Salisbury with the Company has expired ; 





and the Board are now advertising for his successor as General Manager 
| of their operations abroad, 
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Hater and Sanitary Affairs. 


Tue case of Hayward v. The East London Water-Works Com- 
pany, which has lately appeared in our ‘“ Legal Intelligence,” 
is an instructive one. ‘There exists a dispute between the 
plaintiff and the Company as to the annual value of the pro- 
perty for which the former, as landlord, has to pay water- 
rates. The property consists of 36 houses at Leytonstone, 
let to weekly tenants. The defendant tendered money on an 
assessment which the Company considered too low; and, as 
the plaintiff refused to comply with their demand, the pros- 
pect before him was that of having the supply cut off. The 
plea was strong that to cut off the water supply from such a 
range of houses, and to deprive so many people of a prime 
necessary of life, through no fault of their own, would be a very 
lamentable procedure. But it rested with the plaintiff to avoid 
this contingency. Ifhe hada dispute with the Company as tothe 
value of his property, the law provided him witharemedy. He 
could summon the Company before two Justices of the Peace, 
and could thus have the question of value legally settled. But 
he declined to take this course. As he would neither pay the 
sum which the Company demanded, nor yet take the requisite 
proceedings to end the dispute, the Company threatened to 
discontinue the supply to the houses in question. Having 
brought matters to this crisis, Mr. Hayward, however un- 
willing to go before the Magistrates to have the question of 
annual value properly settled, was sufficiently fond of law to 
go to the Chancery Division of the High Court of Justice with 
a request for an injunction to restrain the Company from cut- 
ting off the supply. A few weeks ago an interim injunction 
was granted, so that the case might be properly tried; the 
plaintiff paying into Court the full amount claimed. Justice 
Chitty has now given his decision, which will be found in 
another column. The Company were quite willing to con- 
tinue the supply of water, if Mr. Hayward would undertake 
to carry his dispute before the Justices. So also Justice 
Chitty was evidently prepared to grant an injunction, if the 
plaintiff would undertake thus to bring matters to an issue. 
But no such undertaking was forthcoming. Accordingly, the 
decision given by Justice Chitty last week was that, as the 
plaintiff refused to give any undertaking to go before the 
Magistrates, and also failed to show that the defendant 
Company ought to take the initiative, the injunction could not 
be granted. At this juncture, the Counsel for the Company 
stated that the supply of water should still be continued, if 
the plaintiff would now undertake to proceed before the Jus- 
tices. This considerate offer was accepted; and the plaintiff 
is now apparently going to do what he ought to have done 
at first. It is to be observed that the Company have not 
raised their demand in respect to the supply, but have simply 
required that the plaintiff should continue to pay the same 
charge as before. 

The Sheffield controversy concerning the supply of water 
to private baths is apparently coming to its close, in the 
shape of sundry County Court cases, in which the Company 
sue for arrears due in respect to the supply. There was a 
time when a number of householders in Sheffield imbibed 
the notion that water for a bath was part of the domestic 
supply, and could not be made the subject of a separate 
charge. An appeal to the law served to show that this idea 
was wrong; but in the meantime the baths were used and 
water was consumed, for which the Company ultimately 
sought to be paid. When it was found that the supply to a 
bath was to be the subject of a separate charge, some of the 
consumers had meters attached to their baths, and observed 
the rate at which the water was used. They then offered 
to pay up the arrears according to the data thus obtained. 
But the Company refused to be paid on this basis, and 
demanded payment for the previous period according to the 
scale prescribed for baths which had no meters. The County 
Court Judge now decides that the Company are justified in 
their claim. The subsequent use of a meter cannot make 
any difference to the previous liability. One more device 
has been employed as a last resource on the part of the com- 
bative consumers, and that is to plead the Statute of Limita- 
tions, whereby they can escape payment for some of the 
earlier quarters. This ‘highly respectable defence,” as it 
was ironically termed by the Company’s Counsel, has served 
to deprive the Company of a portion of the money due to 
them; but in other respects the law is on their side. 
All this petty fighting about the baths, has been fostered 
and encouraged by an Association formed for the purpose, 
with the result that the Company have been made to suffer 





loss, and nobody has been really benefited. Endless 
quibbles have been raised to embarrass the Company ; and, 
in the end, the latter have been found to have acted within 
their rights. One point in which the Company seem placed 
at a disadvantage is, that the presence of a fixed bath ina 
house has not been held as a sufficient warrant for a charge, 
This may be fair enough where it is certain that the bath is 
not connected with the cistern or the mains. But in one 
case the County Court Judge was inclined to decide against 
the Company, even where such connection existed, because 
it was not shown that the defendant had ‘‘requested” a 
supply. Nevertheless, after some consideration, his Honour 
decided in favour of the Company. 

Sir Thomas Nelson, presiding at a special meeting of the 
Lower Thames Valley Main Sewerage Board last week, said 
he ‘had reason to believe” that the report of the Royal 
Commissioners on the poliution of the Thames would be 
made public within a month from the present time. Hence 
he suggested that the inquiry fixed by the Local Government 
Board for to-morrow, as to the proposed dissolution of the 
Thames Valley Board, might be advantageously postponed for 
a month, thereby giving the parties to that inquiry the benefit 
of such light as the report of the Royal Commissioners may 
throw upon the subject. The Thames Valley Board accepted 
the suggestion of the Chairman, and improved upon it by 
resolving to ask the Local Government Board to adjourn 
the inquiry for two months. In the event of a refusal, 
the Clerk was to appear by Counsel before the Inspector, 
and request him to grant ‘‘a reasonable adjournment,” 
so that the Thames Valley Board might have time to 
prepare their case. The inquiry has sole reference to the 
question of dissolution ; and the drainage topic comes in only 
so far as it bears on this point. The constituent authorities 
of the Joint Board are influenced by the character of the 
scheme which has been lately propounded by Sir J. Bazalgette, 
in conjunction with Messrs. Law and Chatterton, for taking 
the sewage of the district down to Crossness. A Committee 
of the Thames Valley Board are considering the scheme, for 
the purpose of reporting upon it ; and the Board wish to have 
the report before them prior to the holding of the Government 
inquiry. In the meantime, while some of the parishes desire 
to remain united, the Corporation of Kingston have unani- 
mously resolved that the dissolution of the Joint Board is 
the better course. It is said that Sir J. Bazalgette’s scheme 
will necessitate extensive and costly alterations in the 
Kingston sewers, and the Corporation indulge the idea 
that they can take care of themselves if allowed to do so. 
Sir J. Bazalgette’s report states, on the other hand, that 
the sewers in his scheme have been designed at such 
levels as to allow the most distant and the lowest part 
of each contributory place to be drained by gravitation. 
Further delay in regard to this question is to be regretted ; 
but perhaps it is unavoidable. It is possible that when the 
report of the Royal Commissioners appears, this document 
will be found to recommend that the drainage converging on 
the Thames above London should be dealt with on the same 
lines as the Metropolitan sewage. Should this recommenda- 
tion be made, it will necessitate the continuance of the 
Joint Board, or the creation of some equivalent body, not- 
withstanding the report of a Select Committee to the con- 
trary. It may, however, happen that the Royal Commis- 
sioners will consider the treatment of sewage by chemical 
means in each locality to be the most satisfactory plan; and, 
if so, they will leave the Thames Valley district to deal with 
its sewage after the manner contemplated by the Select 
Committee. If local treatment will suffice, the expense of 
sewerage and pumping from above London down to Cross- 
ness will be avoided, and the Thames Valley Board may give 
place to some three or four groups of parishes. A good 
chemical process, if forthcoming, will simplify the trouble- 
some problem which has so long been a source of vexation and 
expense to Kingston, Richmond, and their neighbours. 








Tue WatTeER Suppty or Metutey.—The Leeds Town Council have just 
concluded an agreement with the Methley Local Board for the supply to 
the Board of a minimum quantity of 20,000 gallons of water per day for a 
period of 20 years, at the price of 9d. per 1000 gallons. 

THe WaTER Suppiy or HartsHam.—Last Wednesday evening a banquet 
took place at the George Hotel, Hailsham, to commemorate the inaugura- 
tion of the Hailsham Water Company, to which reference was made in the 
JouRNAL for the 28th ult. (p. 778). Dr. Billing presided ; and, in proposing 
“Success to the Hailsham Water-Works Company,” sketched out the 
benefits that would be likely to accrue to the town in consequence of a 
bountiful supply of pure water. The toast was responded to by Mr. J. B.C. 
Coles, the Secretary of the Company, who reported the progress made, 
from which it appeared that the shares were being rapidly taken up, and 
that the works would be commenced as soon as possible. 
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Gssaps, Commentaries, and Rebietos. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Te strenuous efforts to ‘‘ bear” the Gas Market were continued 
last week; but, on the whole, we should be inclined to say they 
have met with but very partial success. In one or two of the 
Metropolitan stocks, the dealers were declining to make a buying 
price at all. This rwse, however, was too strong, and defeated 
itself; for stock which would have been allowed to go at a reason- 
able reduction was therefore withdrawn altogether from offer, to 
await the inevitable reactionary upward turn. A run was made 
against Gaslight ‘‘A;” the first transaction on Tuesday being 
done as low as 2144. But the tide speedily turned the other 
way. Later in the day business was done at 2174, and prices 
steadily rose during the rest of the week; the closing quota- 
tions showing a net improvement of 2, and the tendency still 
being upward. Commercial old and new and Brentford new 
have each been put down at lower figures; but there is no 
sign of actual business having been done at them. The buying 
price of South Metropolitan “A” is also lower. Imperial 
Continental is quoted ex div.; the correction of the nominal 
quotation being fractionally in excess of the amount assignable to 
the deduction of the dividend. The accounts of the Oriental Gas 
Company for the year ended on the 30th of June last have been 
issued, and show a satisfactory increase in the revenue for this 
period, as compared with the previous year. A dividend of 6 per 
cent. will be recommended at the Company’s meeting on the 26th 
inst. ; making a total of 10 per cent. for the year, as against 9 per 
cent. for the preceding year. 

Water stocks have, on the whole, been steady; the only falling 
off being in Southwark and Vauxhall, which receded 3. The Kent 
Company’s dividend of 5 per cent. for the half year was paid on 
Tuesday, and a proportional amount is written off the nominal 
quotation. The market is quiet, but not strong. 

The markets closed at the end of the week as follows :— 
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THE MANCHESTER CORPORATION NEW GAS-WORKS. 
(Concluded from p. 846.) 

THE erection of the section of the new works now ready to be 
brought into operation was begun in 1880. Altbough, speaking 
broadly, the work has proceeded on the lines laid down in the 
proposals of the successful competitors, considerable variation from 
the original design has been made, as will appear in the course of 
the narrative. Nowhere is this more apparent than in the retort- 
house. In Messrs. Mangnall and Littlewoods’ design, as already 
stated, two retort-houses were provided for each section of the 





works, each house to contain 38 ordinary settings of seven through 
retorts; and the combined capacity of the two houses was esti- 
mated to equal 5 million cubic feet of gas per day. As actually 
constructed, nearly the same quantity of gas will, it is expected, be 
produced in one house. Consequently, although two houses have 
been built, as originally proposed, only one has, so far, been fitted 
up for active service. This satisfactory result is attained (or, to be 
more strictly correct, we should say is expected to be attained) 
through the use of the regenerative system of heating, and by 
employing a greater number of retorts in one oven. ‘The retort- 
house now built is designed to contain 28 ovens, each having nine 
through Q-retorts, 24 in. by 15 in.—a total of 504 mouthpieces ; 
but of these only 20 ovens have, so far, been built. The house is 
constructed on the stage-floor principle; whereas, in the original 
design, ordinary retort-houses were proposed. The Committee have 
shown commendable courage, and a right perception of the direc- 
tion in which advanced and economical gas manufacture is tending, 
by applying the new principle of heating throughout the house ; 
but recognizing the present tentative nature of the practical adap- 
tations of the principle, and the paucity of reliable information as 
to the comparative results of different systems, they have acted 
wisely in not relying entirely upon one system, though it is open to 
question whether they would not have done well to make trial, at 
the same time, of a simpler setting than any they have adopted. 
Of the 20 ovens now built, 5 are on Siemens’s, 5 on West’s, and 
10 on Klénne’s system. It will be a piece of valuable information 
to gas manufacturers, as well as interesting and instructive, if, after 
a sufficiently long period has elapsed, the comparative results 
furnished by these three settings, thus placed in juxtaposition and 
under like conditions, be made public. 

In the ordinary retort-house fittings, not less than in the retort- 
settings, a determination to keep abreast of the latest improve- 
ments in gas manufacture is evident. All the mouthpieces are 
fitted with patent self-sealing lids. The general arrangement of 
ascension-pipes and hydraulic mains is excellent. The hydraulic 
mains (which, as usual, are placed on the top of the bench) are of 
wrought iron, and Q-shaped, and they are constructed in sections ; 
one section, at each side of the bench, to two ovens. A consider- 
able number of the ascension-pipes are fitted up with White's 
patent automatic valves, and the remainder with an anti-dip-pipe 
arrangement. Each ascension-pipe is connected with a peculiar 
contrivance, which we have not noticed elsewhere, nor do we 
remember to have seen any description of it. Its general features, 
as far as they could be observed, are as follows:—On the upright 
pipe leading from the retort mouthpiece, and some distance before 
the bridge-pipe is reached, an abrupt double bend (in shape some- 
thing like the letter N) is formed. The lower angle of the bend is 
immersed in water contained in a cast-iron trough; while a con- 
stant current of cold water flowing through the trough keeps the 
whole cool. The object aimed at appears to be the cooling of the 
vapours in the ascension-pipe before the hydraulic main is reached ; 
but we were unable to learn any particulars as to the purposes the 
arrangement is designed to serve, or to obtain any definite infor- 
mation as to its inventor. 

The arrangements for separating the gas and tar, before the 
latter can exert any injurious effect upon the illuminating con- 
stituents of the gas, appear to be very good. ‘The gas is taken off, 
at the top of the hydraulic main, into a large receiving main, 
which runs along the centre of the top of the bench, at a higher 
level than the hydraulic main. Any tar condensing in the con- 
necting-pipes, before the receiving main is reached, consequently 
runs back into the hydraulic main. Thus there is an effectual 
separation of gas and tar before the former begins to travel 
through the long stretch of cooling main (which extends alongside 
the walls of the retort-house and underground) on its way to the 
condensers. There are two separatory valves in each section of the 
hydraulic main, for taking off the tar into a main-pipe by which it 
is conducted to the tar-tanks. 

According to the original proposals of Messrs. Mangnall and 
Littlewoods, the cooling of the gas was to be effected on a plan 
adopted with considerable success at the Rochdale Road works 
—viz., by means of a huge tank placed over the coal-store 
(which is enclosed between the two retort-houses), and surmounted 
by water-tanks. The water-tanks (for furnishing a supply of water 
to the retort-bench, and for quenching coke, &c.) are indeed there; but, 
instead of the method originally proposed for cooling the gas, two 
of Messrs. Morris and Cutler’s patent ‘ Perfect’’ condensers are 
erected. This is a wise departure from the original design; as 
with the apparatus mentioned, the temperature of the gas can be 
maintained with greater uniformity, or can be varied with moro 
certainty than could have been done by the method first proposed. 
After the condensers come two of Livesey’s washers ; followed by 
one of Kirkham, Hulett, and Chandler’s ‘ Standard’ washer- 
scrubbers of very large size. These machines are so well known 
that a detailed description is unnecessary. In the purifying-house 
—a light, open roof carried on cast-iron columns—provision is 
made for twelve purifiers ; but as yet only eight of them are erected. 
They are furnished with Cutler’s patent water-valves. In the 
bottom of each purifier, shoots are provided for rapidly discharging 
the purifying material on to the revivifying floor in the basement. 
At various parts of the purifying-house, machinery is fixed (con- 
sisting of series of revolving buckets attached to endless bands, 
which are driven by steam power) for raising lime or oxide 
from the basement, and delivering it into the purifiers; so 
it will be seen that economy of labour in charging and dis- 
charging the purifiers has been duly considered. The purifiers 
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being arranged in two rows, the machinery for the raising of their 
covers consists of two travelling cranes (one for each row of 
purifiers), provided with hydraulic pumps, worked by hand, and 
the necessary multiplying gear. The exhausters, of which there 
are four, are of the rotary type, and were supplied by Messrs. 
Gwynne and Co. They are each capable of passing 100,000 cubic 
feet of gas per hour. ‘They are arranged in pairs, each pair being 
driven by one high-pressure non-condensing engine, with 20-inch 
cylinder. These engines are fitted with arrangements for varying 
the rate of the expansion of the steam; and they are connected 
to the exhausters by ‘‘universal’’ couplings, in order to provide 
against any unequal settlement of the foundations. The exhaus- 
ters are constructed on Messrs. Gwynne and Co.’s non-fluctuating 
principle, to maintain a steady gauge without oscillation. The 
speed of the engines is controlled by float governors, which are 
actuated by the variation of the pressure in the hydraulic main. 
There is also provided a 24-inch self-acting bye-pass valve, to be 
opened by the pressure of the gas in the event of the exhausters 
being stopped; and a large self-acting compensating bye-pass, 
which comes into action if the vacuum should become excessive, 
as is possible in the summer, when the make of gas is greatly 
reduced. Of course there are the usual powerful pumps for raising 
ammoniacal liquor, &e. 

A noticeable feature in connection with what may be termed the 
subordinate apparatus of the works is found in the setting of the 
two Galloway boilers, which are provided for raising steam to 
work the various pumps and other machinery. The Committee, 
laudably endeavouring to set an example in smoke combustion, 
have applied to these boilers the gaseous system of heating; for 
which purpose two producers—or seducers (!), as the intelligent 
man who accompanied us on our round of inspection would per- 
sist in calling them—are placed outside the setting. To promote 
further economy in fuel, there is fixed one of Green’s patent 
‘ economizers,” worked by a small engine, for heating the feed 
water before it enters the boilers. 

As mentioned in the previous article, there are at present erected 
four three-lift telescopic gasholders. In fact, they have been in 
use for some time past ; but hitherto they have been supplied with 
gas from the Rochdale Road station. They are each 150 feet in 
diameter by 105 feet high; and together contain, when full, 
upwards of 7 million cubic feet of gas. To convey some appre- 
ciable idea of the enormous size of these structures, it may be 
mentioned that each of the tanks in which they are placed holds 
3 million gallons of water; while the inlet and outlet pipes are 30 
inches in diameter. Messrs. J. and J. Braddock, of Oldham, have 
erected the station meter, which is constructed to pass 100,000 
cubic feet of gas per hour. 

Extensive provision has been made for facilitating the receiving 
and storeage of coal. In addition to the coal-store before men- 
tioned, which occupies the space between the two retort-houses, 
opportunity has been taken of the construction of railway sidings 
at a high level to carry them on arches, and utilize as further 
storeage the space enclosed. Openings, communicating with the 
stores beneath, are made, at convenient distances apart, on the 
sidings; and through these the coal is unloaded directly out of 
the waggons into the stores. In addition, rails are laid alongside 
the retort-house, so that the coal may be delivered where it is 
required for immediate use. At various parts of the retort-house 
West’s coal-breaking and elevating machinery is fixed, in order to 
break the coal, and raise it from the bunkers into which it is 
delivered from the railway waggons, to the level of the stage floor. 
By these arrangements the labour of handling and storing coal is 
reduced to a minimum. At the time of our visit a very large 
quantity of cannel was already in stock ; much of it having, it was 
stated, been in store for many months. Although, as mentioned 
above, West’s coal-breaking and elevating machinery is adopted, 
and ready for immediate use, we understand that it is not yet 
decided whether to employ, as well, the corresponding retort charg- 
ing and drawing machinery. Bearing in mind, however, the 
considerable experience they have had with this machinery (both 
in its primary hand-worked form, and driven by compressed air), 
the Gas Committee ought to have no great difficulty in arriving at 
a satisfactory conclusion as to its utility. 

According to the published accounts of the Gas Department, the 
total outlay (less receipts for rent of land and clay for brick-making) 
on account of the Bradford Road station up to the 25th of March 
last was as follows :— 





Land, &e. £117,661 9 1 
Buildings 90,976 18 11 
Apparatus 233,538 4 1 

Total £442,176 12 1 


From this amount there has been written off for depreciation the 
sum of £18,590 14s. 6d.; leaving a balance of £423,585 17s. 7d. as 
the amount at which the value of the works was assessed at the 
date mentioned. 

It only remains to record our obligations to Mr. Charles Nickson, 
the Indoor Superintendent of the Gas Department, for kindly 
supplying information, and enabling us to inspect the works; and 
to express the hope that the station which has been so long in build- 
ing, and so slow to start, may now enter upon along and unbroken 
course of active employment and healthy prosperity. May we not 
also hope that, having the exceptional opportunities afforded by the 
latest developments in methods of manufacture, and the newest and 
most approved apparatus, equally exceptional and favourable results 
may be obtained, which shall justify the expectations of those 
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responsible for their adoption, and contribute something to our, at 
present too scanty, stock of knowledge on many of the problems of 
gas manufacture ? 


THE SIMON-CARVES PROCESS. 

Durine the last few years attention has been given to the manu. 
facture of oven coke, with a view to recover some of the more 
valuable of the other products of the coal treated for this purpose, 
One of the most successful of the new processes introduced with 
this praiseworthy object is undoubtedly that first put in operation 
in France, at the Bességes works of the Terrenoire Company, and 
introduced into England by Mr. Henry Simon, of Manchester, 
The process was taken up by Messrs. Pease, of Darlington, who 
in 1882 built a plant of 25 ovens; and these proved so satisfactory 
in the experienced hands of Mr. Robert Dixon, the Manager of 
Messrs. Pease’s coke-works, that the plant was doubled in the 
following year, and has been working ever since with perfect suc- 
cess. A pamphlet* has recently been compiled as a convenient 
means of presenting in a compact form all that is known respecting 
the performance of the Simon-Carvés ovens, and therefore includes 
several technical papers already published. It is also intended to 
maintain the claims of the process to be the best of its kind now 
in the market. With this contention we have nothing to do. The 
Simon-Carvés process may or may not give better coke than the 
Jameson ovens, and it may also yield a superior quality of tar to 
that obtainable from blast-furnace gases. These are points of 
interest to the proprietors, which we do not pretend to discuss. 
It is sufficient for us to explain, for the benefit of our special class 
of readers, what the Simon-Carvés process is, and how it may be 
expected to affect the market for gas-works residuals. 

The old beehive coking oven is a very primitive structure; 
fairly enough described, as to its shape, by its name. It is charged 
with slack, which burns slowly from the top by the help of a 
limited quantity of air, so that the bulk of the charge is coked 
while the top is burnt; the process being attended with the evolu- 
tion of dense smoke, consisting mainly of the unconsumed volatile 
constituents of the coal. Not more than 60 per cent. of the coal is 
converted into coke; but this latter is much more valuable than the 
coal from which it is made, and also than the coke produced in ordi- 
nary gas-retorts, being hard, heavy, and burning with intense local 
heat. This quality is due to the fact that a considerable proportion 
of the liquid hydrocarbons remain in it, notwithstanding the waste 
already mentioned. Gas coke is light and friable because all these 
matters are driven off. For along time it was believed that any 
attempt to retain the hydrocarbons wasted by the beehive ovens 
would deteriorate the coke, because coking in closed ovens ipso facto 
produced the conditions of a gas-retort; and this the coke manu- 
facturer was particularly anxious to avoid. Nothing was easier 
than the manufacture of good coke by the old wasteful way; and 
nothing was easier than to collect the wasted gases and vapours. 
But in proportion as the latter succeeded, the former failed ; so 
that it seemed impossible to harmonize the conflicting conditions, 
and carry out the two objects at the same time. 

The difficulty was, however, overcome by the Carvés oven; and 
this, as adapted to English conditions, and provided with recupera- 
tive appliances, is briefly as follows :—The ovens are in the form of 
long, high, narrow chambers of brickwork, built side by side with 
partition walls containing horizontal flues. There are flues also 
under the oven floor, with a small fireplace at one end, having 
above it a nozzle through which gas produced from the charge is 
admitted. The function of this fireplace is only to ensure ignition 
of these gases. Coal is charged into the ovens from trucks run 
upon a train-rail over the top; and the gas is drawn off by an 
exhauster, and after being condensed and washed in the usual 
way, is returned and burnt in the flues underneath and round the 
ovens. The recuperator is very simple; consisting merely of two 
or three contiguous flues for the spent gases and the air supply. 
When the carbonization is completed (which is usually in about 48 
hours), the luted oven doors are opened at each end, and the coke 
is pushed out by a steam ram, and afterwards cooled with water. 
It is claimed that the coke thus produced is as good as, or better 
than that of the beehive oven, although it has a different appear- 
ance, being black instead of silver-grey. The quality of the coke 
being the first consideration, it is not sought to deprive it of any 
hydrocarbons which it may usefully retain, but merely to save the 
gas and vapours which with the beehive oven are dissipated in the 
atmosphere. As it is, however, the yield of the new ovens in coke 
is upwards of 17 per cent. more than that of the older pattern; and 
bye-products worth (deducting labour and other expenses) 2s. 9d. 
per ton of coal are secured. 

This estimate, or rather record, of the value of the bye-products 
is based upon the price of 3d. per gallon for tar and 1d. per gallon 
for the ammoniacal liquor of 6° to 7° Twaddel. It is said, on the 
authority of Mr. Watson Smith, F.1.C., that the Simon-Carvés tar is 
richer in anthracene and naphthalene than any other; and in yield 
of benzene, toluene, xylene, and carbolic acid is equal to the best 
London gas tars. Its specific gravity is 1'200. As to ammonia, it 
is claimed that sulphate can be profitably made and sold at £11 
per ton—a figure which will abolish the competition with nitrate of 
soda. At Pease’s ovens only 25 per cent. of the nitrogen of the 
coal is recovered as ammonia; and a further economy of only 
25 per cent. in this direction would increase the value of the bye- 
products by 2s. or 2s. 3d. per ton. 











* “Pacts and Figures concerning the Manufacture of Coke and the 
Collection of Bye-Products by the Simon-Carvés Process.” By J. R. 
Breckon. 
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This is not a reassuring prospect for the present race of sulphate 
manufacturers in connection with gas-works. It is stated that 
14 million tons of coals are annually used for coking alone in the 
United Kingdom. If only 25 per cent. of the nitrogen of this 
immense bulk of coal is eventually to be thrown upon the market, 
to say nothing of the ammonia recovered from coal used in blast- 
furnaces, &c., it is difficult to see how the price is even to be main- 
tained at anything like £11 per ton. This is, of course, looking a 
long way ahead ; but it is the direction in which the trade is tend- 
ing. Coke manufacturers by the old process cannot long compete 
with rivals who have these additional sources of revenue at com- 
mand; and they must therefore be restricted more and more to 
merely local business. The indication is thus all against any per- 
manent recovery of the comparatively high prices recently ruling 
for sulphate of ammonia. 
Hotes, 
TREATMENT OF Gas Liquor AND PurIFICATION ReEstpvueEs. 

A few notices have recently appeared in Dingler’s Polytech- 
nisches Journal regarding various processes suggested for working 
up the materials of gas purification residues. To remove the 
ammonium sulphide, Kunheim and Zimmermann suggest passing 
a current of air in small bubbles into the crude liquor, in order to 
decompose the substance into its constituents, sulphuretted hydro- 
gen and ammonia, of which the former is intercepted by passage 
through oxide of iron moistened with lime water, while the latter 
is passed into that acid of which the ammonium salt is required. 
It is proposed by Herr Seidler to convert the whole of the 
ammonia contained in the liquors into carbonate by the addition 
of limestone or dolomite. Thus the ammonium sulphocyanate 
yields, with limestone, carbonate of ammonium and sulphocyanate 
of lime. In order to rid the carbonate thus produced from inevitable 
traces of the sulphide, its concentrated solution in water is precipi- 
tated as the bicarbonate of ammonium by a current of carbonic 
acid. This latter salt removed from the mother liquor is converted 
into the carbonate by sublimation; the evolved carbonic acid 
being passed into another portion of the carbonate. In order to 
obtain ferrocyanides from the purification residues, Kunheim and 
Zimmermann desulphurize the liquors. The soluble ammonium 
salts are then removed with water, while the sparingly soluble 
salts are mixed up with quicklime, and heated in vessels, kept 
agitated, to a temperature of 104°—212° Fahr. The ammonia gas 
given off is passed into sulphuric acid; and a solution of ferro- 
cyanide of lime is obtained. This may be converted into Prussian 
blue by precipitation by a salt of protoxide of iron and subsequent 
oxidation, or into ferrocyanide of potash by evaporation with a 
solution of potassium chloride in sufficient quantity to form the 
double ferrocyanide of calcium and potassium. On boiling the 
latter salt with a solution of carbonate of potash, the lime is 
removed as carbonate, and ferrocyanide of potash formed. The 
advantage of this method consists in the substitution of the chloride 
for the carbonate in the first part of the process, whereby a saving 
is effected of 50 per cent. of the latter (more expensive) material. 





Tue Duty or Bollers. 


Dr. H. A. Mott recently wrote in the Scientific American on the 
efficiency of boilers. Starting with a formula used by Mr. Emery, 
one of the Jurors at the Centennial Exhibition, according to which 
2°46 lbs. of carbon are required to produce 1-horse power, it is 
stated that at this exhibition the highest result from 30 tests with 
anthracite coal was the production of 1 boiler horse power with 
2°85 lbs. of coal ; the lowest result being 1-horse power for 4°10 lbs. 
of net combustible, or 4°44 lbs. of coal. The first result shows a 
useful effect of over 86 per cent. of the capability of the combustible 
matter, assuming the fuel value of this to be equal to pure carbon. 
From a working test at Lynn, Mass., the boilers of the pumping 
station only returned 66 per cent. of the fuel as steam ; and, in 
round numbers, only about 10 per cent. of the total energy of the 
fuel was utilized as work by the engine. Thus the great source of 
waste was shown to be not so much in the boiler as in the engine, 
since a first-class boiler will only lose about 15 per cent. of the 
total value of the coal. The margin for possible improvement in 
boilers is consequently very small compared with the deficiency of 
the steam-engine. Dr. Mott considers that the best basis for calcu- 
lating the efficiency of boilers is the weight of water evaporated 
per pound of combustible from and at 212° Fahr. 


A PortasLte Exectric Lamp. 


In a “ Note” in the Journat for April 8 last, reference was made 
to a portable electric lamp devised by M. Trouvé for use by gas- 
meter inspectors and others. M. Trouvé has since brought his 
lamp before the Académie des Sciences; and it is described and 
illustrated in a recent number of La Nature. The apparatus 
consists of an incandescent lamp mounted on a box which holds 
the bichromate battery from which the necessary energy is derived. 
For industrial purposes, mining, searching for leaks in gas-pipes, 
&e., M. Trouvé makes a box so fitted that it shows a light auto- 
matically directly a workman suspends it to his belt, and thus 
leaves both hands free for working. The light is extinguished 
when the box is unhooked and carried by the handle. For 
domestic use the box is so arranged that the light shines auto- 
matically when it is carried by the handle, but is extinguished 
directly it is set down. The lighting and extinguishing are caused 
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by the movement up and down of the battery elements in the 
exciting liquid ; and the incandescent lamp is placed either at the 
side or on the top of the box, and is protected by a double glass 
and a metal grid. The type of lamp used will furnish a luminous 
intensity of 4 or 5 candles for three hours, or 1 candle for 13 hours, 
although, of course, different sizes may be used. The arrangement 
is described as being quite as light and portable as an ordinary 
lamp or candlestick. 


Expositions witH Coau-Dust. 


_ The researches of Mr. W. Galloway on the influence of coal-dust 
in mining explosions have attracted the attention of the German 
Government ; and a series of valuable experiments on the subject 
has been carried out at a mine near Saarbriick. Unusual facilities 
for experiment exist at this place, as natural fire-damp can be 
obtained here in any quantity from a blower in the mine. A special 
adit level was constructed in an old burrow of stones; the length 
of the gallery thus formed being 167 feet, lined with close 2-inch 
planking upon elliptical curbs of T-iron. This gallery was buried 
in the stones of the burrow, except the upper quarter of one side, 
which was provided with 30 small windows of thick glass, in cast- 
iron frames, through which the whole interior could be observed. 
Means were provided whereby the gallery could be divided by sail- 
cloth screens into a series of chambers; and the gallery was closed 
at one end by a block of masonry. In this masonry a number of 
small cast-iron mortars were buried, to represent ordinary blast- 
holes; and these could be loaded with powder and fired by electri- 
city. It was observed that these guns, when charged with 8 oz. of 
powder, gave flames 10 feet in length when tamped with clay, and 
of 26-feet length with small-coal tamping. Then the floor of the 
gallery was covered for a length of 131 feet with a layer of poor 
coal-dust 14 inch thick. The result was to increase the length of 
the flames to 18 feet and 31 feet with clay and coal-dust tamping 
respectively. After this a bituminous coal-dust was laid on the 
floor, when a heavy explosion followed the firing of a shot; the 
flames rushing 23 feet beyond the mouth of the level, and thus 
reaching a total length of 190 feet without the presence of any fire- 
damp. Experiments were then conducted with the marsh gas from 
the blower already mentioned. A mixture of 5 per cent. of gas 
was made with air, in the first chamber of the gallery, and the 
flame of the shot was 36 feet long. The same mixture, fired over 
a layer of coal-dust only 65°5 feet long, gave a very heavy explosion ; 
the flame being 171 feet long, with much after-damp. The violence 
of these explosions was shown in several ways. It is therefore 
abundantly confirmed that explosions may occur in any confined 
spaces containing coal-dust, even when there is no suspicion of gas 
being present. 


A ReGeneraTiIve Gas Furnace ror Lasoratory Use. 


The accompanying illustration, from Dingler’s Polytechnisches 
Journal, shows a furnace (to some extent regenerative in its action) 
specially applicable for metallurgical work, for the ignition of pre- 
cipitates, the fusion of silicates, for experiments with glass and 
porcelain, &c. It will, it is said, melt silver in 15 minutes, fine gold 
in 20 minutes, and an alloy of 90 of gold with 10 of platinum in 
40 minutes. It is found that, notwithstanding the fact that the 
temperature of a Bunsen flame is somewhat above 2000°C., it is 
very difficult to heat a porcelain crucible to the melting point of 




















zine, since the losses of heat, by radiation and otherwise, are so 
considerable. It is therefore arranged in this furnace that cold air, 
in carefully regulated quantity, is admitted to the Bunsen burner 
A, through E ; and has its temperature raised, during its passage, 
by contact with the heated jacket D. The combustion takes place 
within the muffle C, which surrounds the crucible B. The com- 
bustion gases pass through the cover of V, thence by C into the 
chimney G. By aid of the second burner F, the draught of the 
chimney, and consequently the quantity of air drawn through E, 
can be conveniently regulated. 





THE ENGLIsH EQUIVALENT oF A Metre.—The report just issued 
by the Standards Department of the Board of Trade says that from 
an inter-comparison of the yard and métre made by Professor W. 
A. Rogers (see Proceedings of the American Academy of Arts and 
Sciences, 1882-83), the equivalent length of the métre in terms of 
the Imperial yard has been found to be 89°37027 inches. The 
equivalent length given in the Weights and Measures Act is 
39°37079 inches. It is satisfactory, says the report, to find the 
equivalent given in the Act so nearly confirmed by Professor 








Rogers’s exhaustive inquiries, 
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Communicated Articles. 


THE REVIVIFICATION OF OXIDE OF IRON IN SITU. 
By Norton H. Humpurys, F.C.S. 


Amongst the numerous endeavours that have been made from 
time to time, in the way of diminishing the cost, trouble, and 
attendant nuisance of the processes incidental to the purification of 
gas, the one to which I now direct attention has received a fair 
amount of attention. The discovery that oxide of iron will 
‘‘revivify,”’ on free exposure to the atmosphere, was a fortunate 
one for the gas engineer, as it enabled him to use his material 
many times in succession, and thus afforded a great advance on 
materials such as lime, that can only be used once. But this 
advantage is attended with qualifying circumstances, which render 
it less beneficial than would at first sight appear. A heap of lime 
as prepared ready for the purifier will contain about 60 per cent. 
of the pure lime. Tlie exact reaction between the lime and the 
sulphuretted hydrogen is not definitely known; but if it is 
assumed that each equivalent of lime is capable of combining 
with an equivalent of sulphuretted hydrogen, it will follow that 
the lime as prepared for use is capable of taking up nearly 
40 per cent. of its own weight of sulphuretted hydrogen. This is a 
low rather than a high estimate; for it is known that lime, when 
saturated with sulphuretted hydrogen, contains some bisulphide 
and even higher polysulphides. But the heap of oxide, when ready 
and moistened for use, does not contain more than about 20 per 
cent. of the real purifying material—the active hydrated peroxide 
of iron. In regard to this small percentage, it rarely happens that 
the full chemical complement of sulphur, as indicated by theory, is 
taken up; and in practice the oxide only takes out a quantity of 
sulphur, ranging from 2 to 5 per cent. of its weight, according to 
circumstances. So that, although lime is exhausted by one exposure 
to the gas, it does as much work as the oxide would do in 8, 12, 
15, or perhaps a still greater number. So revivification is not all 
profit. Against the saving in first cost of material must be set the 
cost of repeated revivifications; remembering that, on account of 
the dilute form in which the oxide is present, a comparatively large 
bulk of material is being dealt with. As just shown, in order to 
gain the same purifying effect as that afforded by 1 ton of lime, we 
must use 8, 15, or even a greater number of tons of oxide. 

The facts that the first cost of oxide may be almost entirely 
recouped, under favourable circumstances, by the value of the 
exhausted material, and also that, after proper washing or scrub- 
bing, the quantity of sulphuretted hydrogen remaining to be taken 
up in the dry purifiers is comparatively small (enabling the puri- 
fiers to run for a considerable time without changing, notwith- 
standing the low theoretical results that are obtained), have 
prevented the correct position of the sulphur-removing capacity 
of lime, as compared with that of oxide, from being fully appre- 
ciated. It must also be remembered that the advent of oxide as 
& gas-purifying material was hailed, not alone as a means of pecu- 
niary advantage, but also as avoiding the intolerable nuisance that 
appears inseparable from the handling of sulphuretted lime. So 
that many gas engineers have been glad to substitute oxide for 
lime, irrespective of the question of comparative cost. 

Although there is a comparatively large quantity of solid 
material to be dealt with, and the dealing with solid materials 
is much more costly than with liquids, which can be pumped from 
one part of the works to another at a trifling cost, for the reasons 
above stated the cost of oxide purification does not figure out to a 
very large sum per 1000 cubic feet of gas made, or per ton of coal 
carbonized. But if we disregard these forms of comparison, and 
look at the cost of taking the oxide out of the purifiers, turning and 
watering, and replacing it, as repeated several times in the course 
of a year, as a concrete sum, it is evident that the present system 
of using oxide is not the ne plus ultra of economical gas purifica- 
tion, and that there is still room for considerable improvement. 
In the case of the smaller sizes of works, it is necessary to specify 
that due care is taken to ascertain correctly the cost of the labour 
in connection with the oxide purifiers, seeing that the work is done, 
under these circumstances, by the yardmen or lamplighters, who 
also have several other duties to attend to. It is consequently 
very difficult, in the absence of systematic supervision, to define 
accurately the portion of their wages that should be charged to 
the oxide purification. When the works are on a sufficiently large 
scale to admit of a gang of men being employed entirely in con- 
nection with the purifiers, this remark does not apply. 

There are practical reasons, so well known that it is scarcely 
necessary to allude to them, which render it impracticable to use 
the oxide in an undiluted form. The economy in working that 
would follow the substitution of an 80 per cent. oxide (if such were 
available) in the place of a 20 per cent. oxide, is obvious. Where 
4 tons of 20 per cent. oxide had to be dealt with, 1 ton of 80 per 
cent. oxide would suffice ; and therefore the cost of labour would 
be reduced inversely according to the increase in purity of the 
oxide. The mechanical condition of the pure oxide is not favour- 
able to the purpose for which it is required. It cannot be made to 
cohere in a light, porous mass, like lime; and, consequently, 
although lime can be used without other admixtures, the oxide 
must be mixed with a considerable proportion of light, inert 
material, such as sawdust, in order to render it sufficiently porous to 
admit of the free passage of the gas through itsmass. Itis possible, 
however, that this consideration applies in practice to some limited 
extent, and that the purifying capacity of an oxide “ per exposure ” 





is not always sufficiently appreciated. The usual inquiry is: “ How 
much sulphur will it take up?” But nothing is said about the 
number of exposures in the purifier that are required to secure this 
quantity. Suppose we have two samples of oxide, each capable of 
being charged with 60 per cent. of sulphur, but that one acquires 
this quantity in 20 exposures, while 40 exposures are necessary for 
the other. It is evident that, to purify the same quantity of gas, 
the cost of labour is twice as much for the latter as the former—to 
say nothing of the loss of purifying capacity due to the longer time 
that the purifier is standing idle in the latter case. Therefore a 
superior quality of oxide, even at a considerably higher cost per 
ton in the first place, may turn out to be the cheaper in the end. — 

Almost immediately upon the discovery of the fact that oxide is 
capable of revivification by exposure to the air, various proposals 
with regard to the subject now under consideration were brought 
forward. Before proceeding to notice the principal features of 
these, it will be well to consider some of the difficulties to be 
encountered. The chemical reactions involved in the combination 
of oxide of iron with sulphuretted hydrogen, and in the subsequent 
revivification which results in the re-formation of the original 
oxide, whilst the sulphur that has been taken up is deposited in 
the solid form as free sulphur—as given in ‘ King’s Treatise on 
Coal Gas ’’—are so well known that they do not require repetition 
here. Ineed only remark that the sole element necessary for 
revivification is oxygen ; and that the object sought, in exposing the 
oxide to the air, is contact with oxygen. Looking, then, at the 
expense and trouble in dealing with the large mass of solid material, 
it is only a natural conclusion to arrive at, that the better plan is 
to bring the oxygen to the oxide rather than to take the oxide out 
to the oxygen. But, as all those who are accustomed to work 
with oxide are well aware, a great deal of heat is given off during 
the act of revivification ; and itis this fact—the difliculty of disposing 
of the heat—that constitutes the greatest impediment in the way 
of revivifying in situ. The heat is produced in definite quantity, 
and might be ascertained by experiment, just as the quantity of 
heat produced by the combustion of coal or ecke has been deter. 
mined. Every chemical reaction is attended either with the evolution 
or with the absorption of heat. We can take advantage of one kind 
of chemical reaction to make a bar of iron red hot, and of another 
to freeze water into ice. And the action which takes place during 
the revivification of oxide, like that which is consequent upon the 
combustion of coals, wood, or other combustible, is of the kind 
which are accompanied by evolution of heat. 

There are attendant circumstances which greatly enhance the 
difficulty of disposing of this heat. The temperature of the fouled 
material must not be allowed to rise above that of boiling water; 
for sulphur melts at about 250° Fahr., and if the oxide reached this 
temperature the free sulphur which is present would melt, and 
conglomerate together the particles of oxide, destroying the porous 
and spongy condition which is essential to the proper contact of 
the sulphuretted hydrogen with the oxide. On a slightly higher 
temperature being reached, a chemical effect takes place which 
greatly interferes with the chemical activity, or combining power, 
and consequently with the purifying capacity, of the oxide. Ata 
comparatively low temperature (something under 500° Fahr.), the 
sulphur ignites, and the result is the evolution of large quantities of 
sulphurous acid ; producing an intolerable nuisance, and entailing 
waste of sulphur. And even at a temperature lower than 212° Fahr., 
water vapour charged with ammoniacal compounds or other vola- 
tile matters of an offensive character, is evolved.** Consequently, 
the revivification by contact with the air must be allowed to pro- 
ceed gradually ; and, in practice, this is secured by laying out the 
material on a horizontal floor in layers a few inches thick. 

There is another difficulty in connection with revivification in 
situ. The oxide gives off a considerable quantity of water during 
the act of removing the sulphuretted hydrogen. The hydrogen of 
the latter combines with oxygen from the oxide to form water ; so 
that for each atom of sulphuretted hydrogen that is removed, a 
corresponding proportion of water is formed. During the act of 
revivification a quantity of water is again taken up, but only about 
one-half of that originally set free. So that if the foul oxide could 
be kept in a state of intimate mixture with the water, not only 
would no additional water be needed in the act of revivification, 
but an excess would be left. As is well known, however, this does 
not generally occur. The water drains to the lower part of the layer, 
and may accumulate to such an extent as to be noticeable in the 
bottom of the purifier. When the fouled material is thrown out, a 
further portion of this water passes off as vapour. Therefore it 
is desirable to assist the process of revivification, towards its com- 
pletion, by the addition of water. If water is not added, the neces- 
sary proportion is slowly absorbed from the air; so that the revivifi- 
cation will take place without the addition of water, but requires a 
longer period of time. : : 

We have at the outset these two difficulties, which in practice 
assume considerable proportions, to encounter. There is the dis- 
posal of the heat produced, and the maintenance of the proper pro- 
portion of water, so as, on the one hand, to avoid running together 
or setting, or, on the other, the absence of the quantity necessary 
to complete the revivification. And itis the absence of the adequate 
means for encountering and overcoming these difficulties which 
has caused the practical failure of many schemes designed for the 


*I have never yet met with a sample of oxide that was free from an 
appreciable quantity of ammonia, although some samples have been used 
after washing and scrubbing apparatus of ample capacity, and, so far as 
could be judged, were quite equal to the removal of the whole of the 
ammonia,—N, H. H. 
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purpose of avoiding and saving the cost of the labour incidental to 
the use of oxide as a purifying agent. 

It will also be observed that, during the process of charging with 
sulphur, the oxide at each revivification increases in bulk to the 
extent of the quantity of free sulphur thrown down. This fact, 
together with that of the gradual accumulation of water, will tend 
to cause the oxide to become more dense and less pervious to the 
passage of the gas. So that, even if the heat is satisfactorily disposed 
of, it is possible that the purifier may, on account of back pressure, 
have to be turned off, long before it has received the complement of 
sulphur with which it may be charged in the ordinary process. 
Indeed, this would limit the duration of the purifier. If we were 

rovided with the means of securing complete revivification in situ, 
the indication that the purifier must be changed would be the 
increase of pressure, until an undesirable degree was obtained; and 
the mechanical nature of the oxide in the first place would have 
great effect in this respect. It is possible that a high-quality a 
natural oxide, if mixed with sawdust or other absorbent in more 
than the usual proportion, in order to absorb the moisture, might 
remain in action until 40 or 50 per cent. of its bulk consisted of 
sulphur; but to bring about this result it is indispensable that the 
material should, in the first place, possess in a high degree the 
quality of lightness and porosity. 

(To be continued.) 





DIATHERMANCY: 
THE POWER WHICH se OF TRANSMITTING 
EAT. 


By Enocu Evans. 

When an author has to state a new fact, it often happens that he 
is troubled by a fault of our rhetoric. He cannot, however much 
he tries, represent the fact without detaching it from its normal 
position, and removing it from the environment by which it must 
be surrounded for its true character to be determined. An apt 
illustration occurs in Mr. W. Anderson’s lecture delivered at the 
Institution of Civil Engineers in December last,* where he says: 
‘“‘ Pure dry air and nitrogen are absolutely incapable of absorbing 
or radiating heat. They are not in the least affected by passing 
through them the most intense heat-rays.’’ A person of ordinary 
ability would be in danger of erroneously moulding his other 
opinions on the subject of thermo-dynamics, if such a sentence 
happened to be the first and only definite lesson he received. In 
such case, he might arrive at many ingenious but incorrect con- 
clusions respecting the thermal properties of air; and even fancy 
that diathermancy was a property of vast importance to the gas 
industry. The numerous, varied, and exhaustive articles on the 
problems which combustion presents, have formed a striking fea- 
ture in the later volumes of the Journau. It is inconceivable that 
any well-known property sensibly affecting those problems could 
have been overlooked by the diligent and talented men who have 
contributed so much to this valuable literature ; and a slight exten- 
sion of the field of view afforded by Mr. Anderson’s short statement 
will explain why a property so well known and so remarkable has 
been rightly ignored by every contributor—except one. 

All substances of which we have any direct knowledge are found 
to consist of molecules. The smallest portion capable of existing by 
itself is, in all cases, a molecule. The molecules of nearly all sub- 
stances consist of more than one atom. All molecules are perpetu- 
ally in motion, vibrating with inconceivable rapidity. Temperature 
is one indication of the average rate at which the molecules of a 
body are vibrating. The states known as solid, liquid, and gaseous 
also indicate the rate of vibration. If the velocity of molecules be 
insufficient to carry them beyond the influence of their immediate 
neighbours, the body they cannot escape from is a solid. If the 
velocity be sufficient to carry them beyond the influence of their 
immediate neighbours, but insufficient to carry them beyond the 
influence of other molecules of the same body, they form part of a 
liquid. If the velocity be sufficent to carry them beyond the influ- 
ence of all similar molecules, they form a gas. No molecule, even ofa 
solid body, ever touches any other molecule. The way in which they 
impart motion to each other may perhaps be best conceived by watch- 
ing the repellant action of two similar magnetic poles upon each 
other, and then imagining the intensity of repulsion instead of 
increasing inversely as the square of the distance, to increase at a 
much greater rate—say inversely as the fifth power of the distance 
of the molecules from each other. Any increase in the velocity of 
a molecule increases the length of its free path. At the same tem- 
perature and pressure, the molecules of all gases take up the same 
space by their excursions. When a molecule consists of atoms of 
two or more different elements, it is a compound molecule. A 
compound molecule is probably larger than a simple one; it is 
also probable that the atoms of a molecule move among themselves. 
The temperature of a body, or the average rate of travel of its 
molecules, can be ascertained by observing how much it will extend 
the free path of the molecules of a foreign body submitted to the 
bombardment of its molecules. For instance, if two bars of iron 
of unequal temperatures are placed together, the molecules of the 
hotter bar will impart a portion of their energy to the molecules of 
the other ; the hot bar becoming shorter and the cold one longer, 
until equilibrium of temperature is established. A body of great 
stability at high temperature often imparts to the molecules of a 
less stable body a motion so impetuous as to shake asunder its 
feebly-attached atoms, which then form other and more simple 
stable molecules ; this kind of breaking up being known as disso- 





* See Journat, Vol. XLIL., p. 1097. 





ciation. The actions here referred to take place in a fluid called 
ether. This fluid pervades space; and it also serves to transmit 
the vibratory movements, light and heat, between bodies sometimes 
at great distances from each other. 

The free path of a molecule of gas at a high temperature shortens 
with great regularity as the temperature diminishes, until it 
approaches the liquid state. In the case of many gases, the rate 
has been carefully observed; and if the same diminution pro- 
ceeded regularly, the molecules would come to rest at 491° Fahr. 
below the freezing point of water, or 459° below zero of the Fahren- 
heit thermometer. This is reckoned the absolute zero. Gases at 
ordinary temperatures are about 519° Fahr. above absolute zero. 
Gases become hotter, owing to the molecules of which they are 
composed acquiring additional activity, by taking up energy from 
the vibrating ether, or from other more active molecules. Heat 
vibrations or waves differ in their rapidity and length; and, if 
arranged in the order of such differences, would form a scale very 
similar to the scales formed by the waves of sound and light. 
Another property common to these waves is their competence to 
impart energy only to such molecules as are able to carry forward 
the same movement as their own. In consequence of this pro- 
perty, a bundle of heterogeneous heat-rays may have some of its 
constituents sifted out, by passing through a body whose power of 
absorption has a limited range. When a bundle of heat-rays has 
passed so far through such a body that all the synchronous waves 
have been intercepted, no further diminution of its energy takes 
place ; and the body becomes diathermanous to the sifted bundle. 
In this manner fractional diathermancy may be demonstrated. 
Though it is impossible to say with certainty why elementary 
gases are diathermanous, and compound ones athermanous, the 
fact that they are so is not very surprising when the established 
laws of heat and molecular movements are known. 

Several hypotheses may be deduced by the reader himself from 
the particulars just enumerated. A very striking instance of the 
effect of molecular structure upon diathermancy is shown by the 
different absorbent power of the atoms of oxygen when in their 
usual form, and when they are arranged as ozone. A small per- 
centage of ozone in oxygen enormously increases the athermancy. 
Excellent elucidations of many of the foregoing brief statements 
are given in every good manual of physics. If these fundamental 
conceptions are comprehended, only slight difficulty will be experi- 
enced in understanding the phenomena of diathermancy. 

Bodies receive in two different ways heat already generated—viz., 
by taking up energy from a contiguous hot body ; and by absorbing 
energy from the heat-waves of ether. In the case of fluids, 
the former power may be quickened by convection, if, for 
example, the cooler body is so situated that its molecules, 
when they are warmed, give place to others; but convec- 
tion may be hindered, as it is, when heat is applied to 
the surface of still water. The heat is then only conveyed in the 
same manner as in solids—viz., by conduction, or the transfer 
of energy from molecule to molecule. Every compound substance 
may in this way be heated until its constitution is broken up. The 
débris will continue to increase in temperature as long as it is 
subject to bombardment by the molecules of a body hotter than 
itself. The property of diathermancy is no protection from heating 
of this kind. Although rock salt is almost perfectly diathermanous, 
whatever source of heat is employed, it is readily heated if laid on 
a hot plate, or tossed into a blast-furnace. Gases, too, however 
diathermanous they may be, instantly rise in temperature when 
they come in contact with a body hotter than themselves. Pro- 
fessor Tyndall allowed a stream of diathermanous gas at atmo- 
spheric pressure to impinge on a copper ball heated under redness ; 
and from the warm current flowing upwards found that radiation 
and absorption went hand in hand. In all cases where the diather- 
mancy of gases was tested, they were in a state of comparative rest, 
and not for an instant in contact with the source of heat. A beam 
of radiant heat was passed through an exhausted tube about 4 feet 
in length and 23 inches in diameter, having the ends closed with 
plates of rock salt ; and its intensity afterwards measured. The tube 
was then filled with the gas under examination, and a similar beam 
passed through it and measured as before. The difference between 
the two measurements gave the quantity of heat absorbed, which 
varied with the kind of gas and the source of heat employed. In 
testing solids, thin plates of the material were used in place of the 
cylinder ; and in testing liquids thin cells were substituted. With 
this apparatus it was found that olefiant gas absorbed ten times 
more heat than carbon dioxide, if the rays came from a heated 
plate of copper; but if the source of heat was a carbonic oxide 
flame, olefiant gas only absorbed half as much as carbon dioxide. 
So susceptible are the rays from a carbonic oxide flame to the 
presence of carbon dioxide, that air has been physically analyzed 
by such means, within a difference of only 1 in 10,000 from the 
chemical analysis. The radiation from a hydrogen flame was com- 
pletely intercepted by a layer of water 0°27 inch thick. In both 
these cases the molecules which set the ether vibrating were similar 
to those which took up the vibrations. 

It has been asserted that when steam is heated above 212° Fahr. 
it becomes dry, and is no longer athermanous. It may become 
dry, in the sense that it will take up moisture from water with 
which it is brought in contact; but its athermancy continues as 
long as it exists, even as superheated steam. Dissociation of the 
atoms which form its molecules does not set in at a much lower 
temperature than 1700° or 1800° Fahr., and is not compieted at the 
melting point of platinum. Water vapour was not made the 
subject of Professor Tyndall’s experiments along with other gases 
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at ordinary temperatures, because the rock-salt plates (procured with 
care) may have been damaged; but in an article published two 
years ago in Longman’s Magazine, he announced “ the thermal 
continuity of liquids and vapours,” and affirmed that ‘‘ the dispersion 
of the water of our seas and rivers, as invisible aqueous vapour 
in our atmosphere, does not annul the action of the molecules on 
solar and terrestrial heat.” The aqueous vapour in the atmo- 
sphere or flue gases is often drier than steam at a very high 
temperature, for it would frequently require a greater change of 
pressure or temperature to produce moisture from the one than 
from the other. 


Technical Record. 


SOUTHERN DISTRICT ASSOCIATION OF GAS 
ENGINEERS AND MANAGERS. 

The Quarterly Meeting of this Association was held last 
Thursday, at the Guildhall Tavern, Gresham Street, E.C.— 
Mr. D. Forp Gopparp, Assoc. M. Inst. C.E. (the President), in 
the chair. 

The minutes of the previous meeting having been confirmed, 

The PrEsIDENT said the first business was to elect a President 
for the ensuing year. The Committee had had the matter under 
consideration ; and, as their mouthpiece, he had much pleasure in 
proposing for the office Mr. C. E. Botley, of the Great Western 
Railway. Mr. Botley was well known to all the members, and had 
always taken the greatest interest in the success of the Association ; 
so, that he (the President) felt sure the selection of the Committee 
would meet with general acceptance. 

Mr. C. Gannon (Sydenham) said he had much pleasure in 
seconding the motion. Mr. Botley was for some years a member 
of the Committee, and during this time showed the greatest 
interest in the proceedings and success of the Association; so 
that he (Mr. Gandon) did not think a better choice could be made. 

The motion having been carried unanimously, 

Mr. Bottey thanked the members for the honour conferred upon 
him; and assured them that his best efforts should be used to 
promote the welfare of the Association. 

The PresiwenT next proposed the election of Messrs. E. Baker 
(Reading) and J. Somerville (London) as members of the Com- 
mittee, in the place of Messrs. Child and Phillips, who retired. 

Mr. W.H. Broapzerry (Tottenham) seconded the motion, which 
was at once carried unanimously. 

On the motion of the PresmpENT, seconded by Mr. Borttey, 
Mr. J. L.Chapman was unanimously re-elected Honorary Secretary ; 
and Messrs. Price and Farrand, Auditors. 

Mr. J. W. Helps (Croydon) and Mr. T. May, Assoc. M. Inst. C.E. 
(Richmond) were elected members of the Association. 

Mr. J. SoMERVILLE then read the following paper :— 

SOME NEW NOTES ON THE ACTION OF OXIDE OF IRON IN 
THE PURIFIERS. 

When our Secretary asked me a few weeks ago if I would say 
something at this meeting about our new works at East Green- 
wich, I was compelled to reply to him that we really had little of 
general interest to mention asyet. The JourNAL or Gas LicHTING 
eight or ten weeks ago had an article upon them,* which was a 
very successful piece of word-painting as to the locality. But I fancy 
the writer found it rather difficult to discover anything to describe ; 
for beyond the four bare walls and the skeleton roofs of the retort- 
house and coal-stores, which stand out prominently upon the vast 
space, the principal part of the work done is hid from view in the 
foundations. When they are all completed and the several super- 
structures erected, then something may be said about the new 
works. At the same time, wishing to do something for this Associa- 
tion, I asked to be allowed to lay before you a few new ideas about 
the action of oxide of iron, which I have picked out of my notes 
from observations made during the last 25 years. Do not be afraid 
I am going to inflict them all upon you at present. I shall only 
give you a few; and these I will try to make as brief as possible. 

I have no doubt some of you are thinking I am a little bold in 
attempting to get anything new out of the old and almost thread- 
bare subject of the use of oxide of iron; but I think before I have 
finished I shall have succeeded in convincing you that there is 
something more yet to be learnt about it, and how to use it to the 
best advantage. And I propose toshow you that oxide of iron may 
be so used as to take out nearly all the sulphur compounds as 
well as the sulphuretted hydrogen without the use of lime. 

I will not refer to my earliest notes on the subject, made in 1857 
and 1858, but pass on to 1859, 1860, and 1861. When I was 
Engineer of the Maidstone Gas- Works in 1858 and 1859, we used 
lime in the purifiers, and as the works are somewhat close to the 
town, in emptying them we were occasionally a nuisance to our 
neighbours ; for you must remember we were not so far advanced 
in the chemistry of the purifier then as we are now. We did not 
then know how to carbonate a purifier, and so render it inodorous 
before removing the lime; so we were obliged to resort to the use 
of oxide of iron, and for years continued to use this material and 
nothing else. Before I left, in 1869, however, we were using lime 
in the last purifier. 

During the years when I was using oxide only, I several times 
noticed that when the material became well saturated with sulphur, 
and difficult, or took a long time to revivify, the sulphur compounds 








* See ante, p. 372. 


894 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





were always the lowest or at the minimum; and when new 
material was put into the purifiers, the bisulphide of carbon would 
go up to the maximum. I had the same experience in Dublin, 
when I was Engineer there. In 1869 and 1870 we were using 
wet lime purifiers, but had to abandon them, and use oxide of 
iron; and, for economical reasons, the iron tanks of some old gas. 
holders were adapted as purifiers. They were not of much use 
as gasholders, being small and leaky; and they were, with little 
difficulty, converted into purifiers for oxide, 45 feet in diameter, 
and 16 or 18 feet deep, with seven or eight tiers of sieves 2 feet 
apart. When filled with oxide, each tier held about 50 tons, 
and might be taken as separate purifiers one above another, 
The best record I have of their performance is: No. 1 held 
834 tons of oxide, and lasted 5 months 13 days, during which 
time there were passed through it 187 million cubic feet of gas 
before the top tier gave signs of being foul. If air had been 
drawn through this purifier, as is done in some works, it might 
have gone for twelve months{or longer without changing. The 
oxide in the three bottom tiers was so thoroughly impregnated 
with sulphur that it would not revivify, and contained about 70 
per cent. Well, here as at Maidstone I noticed that when the 
oxide in the three or four of the bottom tiers became thoroughly 
foul and saturated with sulphur, the bisulphide of carbon came down 
to the minimum (lime was only used in catch-boxes and for car- 
bonic acid after the oxide purifiers), and could be kept below 20 
grains during that time; but when fresh oxide was put into the 
purifiers the sulphur in the gas rose. In 1872 we began to use 
lime in two tiers which had to be sulphided to keep the bisulphide 
of carbon constantly below 20 grains, because I could not always 
do it with the oxide. It was uncertain, owing to the changing with 
new or old oxide. I may as well say here that the tests were made 
with the old form, or Dr. Letheby’s apparatus; the Gas Referees 
test not being in general use then. 

My next notes have reference to the works now under my charge 
at Bankside, where we carbonize about 30,000 tons of coal a year. 
Some four or five years ago the purifying arrangements were 
changed from wet lime to oxide of iron and dry lime, by the 
erection of new purifiers. The first two I use with oxide, to take 
out most of the sulphuretted hydrogen; then the carbonic acid and 
bisulphide of carbon with lime and two catch-boxes. For the last 
two years or thereabouts I have observed the same effect upon the 
sulphur compounds whenever the material contains a large per- 
centage, or about 50 per cent., of sulphur; and the greater the per- 
centage of sulphur the oxide contains, the more absorptive of the bi- 
sulphide of carbon it becomes. We are to-day and every day taking 
out about half the bisulphide of carbon with oxide of iron. 

As a rule, the gas leaves the washers and scrubbers with about 
an average of 40 to 42 grains of sulphur compounds in it. The first 
oxide purifier takes out from 10 to 12 grains, and the second one 
from 4 to 6 grains of sulphur. The sulphide of calcium boxes then 
bring it down to below the statutory requirements. And I believe 
that if I had sufficient oxide, highly charged with sulphur, to put 
into the sulphide of calcium purifiers, I could dispense with the use 
of lime, and keep the bisuiphide of carbon within the limits allowed 
by the Referees. 

Each morning I have a statement laid on my desk, showing the 
state and condition of each purifier with regard to carbonic acid, 
sulphuretted hydrogen, and bisulphide of carbon ; so that we know 
exactly how they are working. I have brought a number of them, 
showing the quantity of bisulphide of carbon taken up by the two 
oxide of iron purifiers. The first one, dated Nov. 26, 1883, shows 
the gas leaving the scrubbers with 45°8 grains of bisulphide of 
carbon per 100 cubic feet. The first purifier has taken out 10:0 
grains; the second, 15°3 grains; or a total of 25°3 grains as esti- 
mated by Harcourt’s test. And I should like to say here that 
I find this test a very useful and reliable one; and it agrees toler- 
ably well with the Referees’ test. The lime boxes bring the bisul- 
phide of carbon down to 14°9 grains in the last purifier. 

Mr. Frank Livesey and I have at times had some conversation 
about this action of the oxide, and how it could come about; but 
we have generally finished up with admitting that we could not 
quite understand it. It is only during the last few months that I 
have employed some leisure evenings in looking up a few chemical 
text-books on the subject. But out of something like half-a-dozen 
I did not get any information to help me; and I have searched 
through a number of volumes of the JourNAL or Gas LIGHTING 
and the proceedings of the Gas Managers’ Associations, but no one 
seems to have mentioned or hinted at it in any publication I have 
come across, unless I except the two following little items. 

In a letter addressed to the Assistant-Secretary of the Board 
of Trade by the Gas Referees, dated March 5, 1877, a paragraph 
occurs which has some significance: ‘‘ But we ourselves look on 
the use of lime for the reduction of the sulphur compounds as only 
a temporary expedient. Other less objectionable processes have 
been proposed which give great promise, and which probably only 
require energetic and skilful trial to come into successful use. 
And no doubt others may be discovered, if the attention of gas 
chemists and engineers is earnestly directed to the subject.” They 
do not, however, give the slightest hint as to what they allude to, 
although in the same letter they previously mention oxide of iron 
as used for removing sulphuretted hydrogen; and as it is now 
more than seven years since this letter was written, we may 
presume that, whatever it was, it was not successful. I also find 
that, in an article by Mr. Greville Williams, contributed to the 
JOURNAL in May last year, he describes an arrangement, amongst 
some others, in certain experiments he had made, by which he 
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assed heated gas over ferrous sulphide, and he found that the 
pisulphide of carbon was reduced from 57 to 13 grains; and he 
adds: “‘ Experiments in this direction evidently want extending,” 
as he found it answered best of all the materials he had tried. But 
then we all know the difficulty connected with reheating the gas. 
Then I recently came upon the latest sayings of our old friend, 
Mr. Lewis Thompson, in which he indulges in some severe cen- 
suring of recent legislation, in fixing a “limit” to the sulphur 
compounds, and says: 


If those who made the present gas regulations ever had a well-formed 
idea upon the impurities of coal gas, we might suppose that idea to be one 
which admits the existence of two antagonistic forms of sulphur, the one 
being a form which can be removed from coal gas, the other form that 
which cannot be removed; and, in point of fact, such idea is not only in 
accordance with the practical knowledge hitherto acquired on the subject, 
put is also supported by the recent scientific discoveries, which teach us 
that there are at least two allotropic forms of sulphur, in which the 
physical and chemical characters of sulphur are so altered as to constitute 
in effect two distinct substances. It would, however, be paying a most 
undeserved compliment to our legislators to assume that they know any- 
thing at all about allotropy, or even about the practical working of a gas 
manufactory ; for the regulations have evidently been formed upon a sup- 
position that coal is a thing having a fixed and uniform composition, which 
must always yield in the hands of the gas manufacturer a certain amount 
of gas having in it a definite quantity of sulphur that can be removed, and 
a definite quantity that cannot be removed. Indeed, without a supposi- 
tion of this kind, an enactment which fixes a limit for sulphur that 
cannot be removed is no less unjust to the public upon one view 
of the case, than it is unfair to the gas manufacturer on another. 
If coal is not uniform in composition, and does not uniformly give off a 
certain fixed quantity of sulphur that cannot be removed, the public may 
well say: ‘‘ Why fix a limit at all? Why not have the subject open for 
improvement?’ Not many years ago the dry lime mode of purifying gas 
was universal throughout this kingdom, and as there appears to be a great 
likelihood of its restoration to that exclusive position in consequence of the 
sulphur limit established by the Board of Trade we have an additional 
reason for investigating the chemical changes that occur during its use. 


Having described the nature of the change which takes place in 
the sulphide boxes, and how what he calls hydro-sulphuretted 
sulphuret of calcium is produced, he goes on to say: 


It is easy enough to comprehend that hydrate of lime applied in sufii- 
cient quantity will remove all the carbonic acid and all the sulphuretted 
hydrogen from any given quantity of coal gas; but when this is done the 
real difficulty of the gas manufacturer only just begins, for he has now, 
under penalty, to remove from the gas things without a name, or, at all 
events, with a name which has no meaning, and is entirely indefinite as to 
its nature. No matter for the variations in a thing which, like coal, is 
extremely variable; no matter for the difficulty of removing things that 
are indefinite in their affinities, and most certainly are not all alike in kind 
or composition; no matter, indeed, for anything whatever. The gas 
manufacturer, like the Israelites, must furnish his stipulated work “ with 
or without straw ;” and if he does not he will be “ beaten” upon a prin- 
ciple which has antiquity and nothing else to recommend it. Impelled 
by necessity to take the high road of ignorance, and make a plunge into 
darkness, we begin by assuming that after purifying gas as far as 
hydrate of lime will do it, there remains in the gas nothing but a 
small quantity of bisulphuret of carbon. It will not require much 
labour for us to prove that this assumption is as worthless as the 
greater part of the so-called facts upon which gas legislation has been 
carried out ; but we are content to argue the question upon this or any 
other assumption that will admit the force of scientific reasoning or 
truthful demonstration. That bisulphuret of carbon exists in some kind 
of coal gas is an admitted fact ; but that it exists in all kinds of coal gas is 
simply a blind assumption without any basis whatever. If one kind and 
but one kind of sulphur compound, no matter what it may be called, 
existed in gas after the gas had been purified by lime, it would be dis- 
graceful to fix any other limit than complete and total purity from 
sulphur, provided that the sulphur could be removed ; and if it could not 
be removed, there certainly ought to be no penalty inflicted under plea of 
stimulating improvement. But let us return to the bisulphuret of carbon. 


Then after referring to some experiments of M. Zeise 40 years 
ago, by which he proved that at least two distinct acidulous com- 
pounds existed which had the bisulphuret of carbon for their base, 
he goes on to say: 


There is, however, now a hope that we may henceforth understand the 
nature of the changes that occur during the combination of the sulphuret 
of carbon with metallic oxides; for it has been discovered that this 
sulphuret takes an allotropic condition, and then assumes all the qualities 
of a halogen body, like chlorine or cyanogen, and therefore unites with 
metals and metalloids, but not with metallic oxides, as will shortly be 
explained. " 


Then he describes a substance he calls “ erythrogen,’’ which 
description is too long to reproduce here; but at the end he says: 


So that a striking resemblance exists between the compounds of 
cyanogen and erythrogen ; and, bearing this in mind, we come to under- 
stand in some measure the cause of that difficulty which has so long 
impeded the complete purification of coal gas, because it would seem that 
to remove bisulphuret of carbon we must employ a metal or a metallic 
sulphuret and not the oxide of a metal. Having, therefore, developed the 
composition and chemical qualities of erythrogen, we will now describe 
the mode of procuring it, and give a general outline of the compounds 
which it forms. 


He then describes the process of manufacture (with which I will 
not take up your time) and goes on to say: 


By this mode of making erythrogen we learn thatif ever coal gas is to be 
completely freed from bisulphuret of carbon it must be by the use of a 
metal or metalloid; and therefore the light thus thrown upon the process 
leads us to the use of metals in a high state of division. The great 
change which the discovery of erythrogen has made in our views of the 
purification difficulty renders it unnecessary to examine any other method 
of purifying gas until time has been allowed to see what changes may 
follow upon our altered knowledge. If by employing any of the ordinary 
metals in a state of extreme subdivision we can thoroughly purify gas 
from which all the carbonic acid and sulphuretted hydrogen — been 
previously removed, we may safely calculate upon a return to oxide of iron 
purification, and a cheap mode of removing carbonic acid will then consti- 
tute our principal desideratum. The oxide of iron gradually loses 
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its power of purification, and therefore some improvement is yet needed in 
the renovating process ; and the gas engineer who can devise a simple form 
of apparatus by which air can be sent in any required quantity through 
the foul material so as to maintain a perfect command of the temperature 
: will render an important service to gas purification. 

These extracts, taken from his ‘‘ Chemistry of Gas Manufacture’’ 
(written, I think, in 1878) appear to me to throw considerable light 
upon my experience in working with the material; and oxide of 
iron charged with a large percentage of sulphur, and being a 
sulphuret or sulphide of iron, and in a fine state of division, no 
doubt anything in the gas that assumes this allotropic condition, 
and possesses the qualities of a halogen body like cyanogen, will 
be arrested by it, as it is by sulphide of calcium. Just against this 
opinion, in the course of my researches I came across a paragraph 
in the lecture ‘On Sulphide of Carbon,’’ delivered by Dr. Odling 
at the meeting of the British Association of Gas Managers, at the 
Society of Arts, in 1872, in which he says: 

Sulphide of carbon has also a marked solvent action on sulphur, and only 
a few years back it was conceived by some ingenious person that, inasmuch 
as sulphur was dissolved by liquid disulphide of carbon, disulphide of 
carbon vapour ought to be absorbed and retained by sulphur; and it was 
even proposed to free coal gas from sulphide of carbon by passing the gas 
over sulphur that had been melted on crumpled wire, so as to expose a 
large surface to the gas. But it does not at all follow, because a solid 
substance is soluble in some particular liquid—nitre in water, for example 
—that therefore the solid should be absorptive of the vapour of the liquid, 
as salt of tartar, for instance, is absorptive and retentive of moisture. As 
a matter of fact, sulphur is not absorptive of disulphide of carbon vapour ; 
and even if it were so, the process of passing gas over finely-divided 
sulphur is practised at all gas-works where revived oxide of iron, charged 
necessarily with a greater or less proportion of sulphur is used in the 
purifiers. 

This would, almost, seem to go against the theory; but then 
may not Dr. Odling be only thinking about the wsual method of 
using oxide, which contains but a small quantity of sulphur, and 
does not refer to what I mean, which is that the oxide must be 
charged with a large quantity of sulphur before it becomes absorp- 
tive of the bisulphide of carbon, and thus be in the condition 
indicated by Mr. Lewis Thompson. However, as a matter of fact, 
I can show gas passed through oxide of iron experimentally nearly 
freed from the sulphur compounds; and I intend to continue my 
observations, and, as opportunity offers, will endeavour to make 
my practice harmonize with the theory advanced by Mr. Thompson, 
or collect some data on which a new theory may be founded. 

The practical results of these notes should be that, by employing 
oxide of iron, highly saturated with sulphur, in a number of puri- 
fiers, or in the purifiers which are now used for sulphide of 
lime, gas previously purified from carbonic acid and sulphuretted 
hydrogen can also be thoroughly purified from bisulphide of 
carbon. The number of boxes required must, of course, depend 
upon their size, and the quantity of gas to be sent through them 
daily; so that gas-works which are not under statutory limita- 
tions as to sulphur compounds, may, by using this arrangement of 
oxide in the purifiers, send out purer gas, and those works which 
are under the sulphur clauses can purify the gas at a much less 
cost without using lime, because the carbonic acid can be largely 
and economically taken out by using a washer which causes the 
gas to come into actual contact with the water. 

My last note has reference to the economical use of oxide. Last 
year, on a sample of about 160 tons, I spent considerable labour in 
revivifying it, and taking it out and putting it in the purifiers some 
thirty times, with the object of getting as much sulphur into it as 
possible, so that it would sell well when spent. I got it up to 
contain about 60 per cent. of sulphur, and thought it would sell for 
25s. or 26s. per ton; and it cost in that way, in labour, 15s. 2d. per 
ton. But when I came to sell it, it only averaged about 14s. per 
ton ; so that I spent more labour on it than I received back value. 
This set me thinking again, and taking notes of the next sample 
(about 180 tons) I had in. It went into the purifier new, and came 
out charged with 35 per cent. of sulphur; and in revivifying it lost 
about 5 per cent. It again went into the purifier, and came out 
charged with 47 per cent. of sulphur ; losing 6 per cent. in revivi- 
fying, and going back into the purifier with 41 per cent. The third 
time it came out it had 52 per cent. of sulphur in it, and lost 5 per cent. 
in revivifying; and when put into the purifier again it had 47 
per cent. It is in the purifiers now, and is doing duty in taking up 
sulphuretted hydrogen and a portion of bisulphide of carbon. So 
that in revivifying 3 times I lost 16 per cent. If I keep on for 20 
times I shall probably lose as much as the material contains. If 
I get up to 60, very likely I may lose 60 in revivification. This 
I intend to avoid for the future, and keep the material in the 
purifiers as long as possible; as the longer it is in, the more duty it 
does in absorbing the bisulphide of carbon. 

In conclusion, I thank you, gentlemen, for the patience with 
which you have listened to these few notes. If they result in 
increasing our stock of knowledge on sulphur purification, or 
making it more effective, and decreasing expense or cheapening 
the commodity by which we live, I am rewarded; for I have a 
strong desire, in common with you all, to see good and pure gas 
sold cheaply. 

Discussion. 

The Presipent said they must all have listened with very great 
pleasure to the paper just read, which had not merely brought 
under their notice some facts that must be novel, but which were 
to all of them of considerable importance. They were told in an 
old Book that there was ‘‘nothing new under the sun.”” But there 
was certainly a great deal new which they had not yet arrived at 
in connection with oxide in the purification of gas; and there could 
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be no doubt, if there was a possibility of effecting this greater 
purification, of which Mr. Somerville had spoken, by the use of 
oxide rather than by the use of lime, whereby all the value of the 
material was lost, it would be so much gain to the gas companies. 
There seemed to be an idea thrown out that they did not yet know 
what might be done by oxide of iron in purifying gas from sulphur 
compounds ; and it struck him that there was no District Associa- 
tion in the Kingdom to which this question was more important or 
interesting than to the Southern District Association. For, although 
it was generally made a very strong point of, it was pretty well 
known that there were no gas-works where it was absolutely made 
a point to rid the gas of these sulphur compounds to such an extent 
as those in the southern district. He had himself often thought 
that the gas companies located in the district represented there 
that afternoon were sometimes put to a serious disadvantage 
by comparison with gas companies in other districts not so near 
the Metropolis. Everything depended on how cheaply and 
how thoroughly these sulphur compounds could be removed. 
Hitherto the idea had been that it was necessary to use 
a certain proportion of lime; but, according to the paper, 
there seemed a possibility looming in the distance that this work 
might be effected by means of oxide alone. He was himself struck 
with a reference made in one part of the paper to having to remove 
from the crude gas as much as from 40 to 42 grains of sulphur 
compounds. No doubt there was quite this amount to be removed 
from gas made from some qualities of coal ; but it occurred to him 
whether one ought not to raise the question as to the kind of coal, 
and whether that having a smaller quantity of sulphur compounds 
to be removed should not be used. If he dared to venture an 
opinion on such a question—it was rather a risky thing to do now- 
a-days—he would say there was plenty of coal to be had with 
considerably less sulphur than 42 grains; and it might be a con- 
sideration whether it was not much better to use such coal. At 
the present time he was using a coal which he specially reserved 
for winter, because it contained less sulphur; and from it he had 
absolutely never been able to obtain, in the crude gas, more than 
28 grains of sulphur compounds. This coal came from the Tyne 
district, and was easily obtained by any gas company who usually 
had their coal from this source of supply. There was in the paper 
an immense amount of matter which might provoke useful discus- 
sion; and he felt certain that if the text-books, as Mr. Somerville 
had remarked, did not provide them with information on these 
points (as they certainly did not), they might, by the discussion of 
such papers as that just read, be able themselves to make a text-book 
which would be invaluable. 

Mr. R. Morton said happily he had had very little experience 
in the elimination of sulphur compounds from gas, because, fortu- 
nately, the Company in London of which he was Engineer was 
not affected by the stringent clauses under which all the London 
Companies now worked. Nevertheless they were able when they 
tried to do so, to reduce the sulphur compounds as low as any of 
the other Companies. He was bound to say, however, that it was 
not. by the use of oxide of iron; and that it was possible to do it as 
Mr. Somerville had pointed out seemed to him to require a great 
deal more proof than had yet been brought forward. He would 
ask Mr. Somerville why, when he found years ago that he was able 
to do this, he did not leave the oxide of iron in his first purifier 
until he found it took out all the sulphur compounds. He told 
them that it went down gradually until he changed it; but as far 
as taking out the sulphur compounds was concerned, it was found 
that there was apparently no necessity for changing the oxide at 
all. He did not say that he left it in the purifier long enough to 
ascertain that it had gone to the extreme limit of its power in this 
direction. It was at variance with all the practice in London, and, 
as far as he (Mr. Morton) knew, elsewhere, to depend on oxide of 
iron for taking out the sulphur compounds; but those who were 
actively engaged in the work would be better able to speak on this 
point. 

Mr. F, Livesey said with regard to the power of oxide of iron to 
take out bisulphide of carbon, it must be borne in mind that it was 
only when the oxide was used in the first purifier that it got in 
the condition of which Mr. Somerville spoke. He took it that with 
catch purifiers it would not do so. It occurred to him that possibly 
the oxide took out the sulphur compounds in the same way that 
charcoal would take it out, simply as an absorbent. If charcoal 
were put in a purifier it would certainly remove a large quantity of 
sulphur compounds ; though it would be very likely to affect the 
quality of the gas. Oxide of iron purifiers had not been so exten- 
sively used in his experience as they had been at Bankside. At 
Rotherhithe there was one foul oxide purifier instead of two before 
the gas entered the lime ; but in these it could always be relied upon 
to remove 3 grains, and he had known as much as 4 or 5 grains 
removed. Inasmuch, however, as it was used for other purposes 
as well as for taking out sulphur compounds, it could not remain 
in for all time, and had occasionally to be changed. Many engi- 
neers used oxide of iron before lime; and therefore he hoped other 
gentlemen would give their experience. Certainly if, as Mr. Somer- 
ville said, 10 grains could be taken out in one purifier, that was a 
great deal of work, provided it could be relied upon. 

Mr. W. D. Cutip (Romford) said that, in managing a small gas- 
works situated in the best part of the town with which he was con- 
nected, he had, as far as he could, to try to avoid the use of lime, on 
account of the nuisance caused by its removal; and to this end he 
had tried to use oxide of iron as much as possible. Mr. Morton’s 
remarks seemed to him to give a clue to the problem, which did 
not come out in the paper—viz., that in his own experience it would 





be of no use to keep the oxide of iron in the purifier to any extent, 
Oxide of iron which had simply been used for a length of time 
would not have any effect in the removal of sulphur compounds ; 
but that which had frequently been revivified would gradually 
become in such a state that it would be very beneficial—at least, 
this had been his experience. 

Mr. C. GANpDoN said some years ago he thought he had made a 
groat discovery, and was not quite sure that he was not going to 
take out a patent. He worked in the same way as Mr. Somer- 
ville ; thinking that if bisulphide of carbon took up sulphur, sulphur 
ought to take up bisulphide of carbon. He remembered putting 
some of the celebrated Harcourt tests on to the purifiers, when 
he discovered that at the outlet of the last oxide purifier, before the 
gas entered the lime, he was below the 20 grains to which he had 
to keep down according to Act of Parliament. He consequently shut 
up the lime purifiers, and worked with the oxide only ; and this went 
on most satisfactorily for some three or four weeks. But suddenly 
up went the sulphur from 20 to something like 40 grains (he did not 
recollect the exact figure) ; and he could not get it down again, not 
even with the lime purifiers, for some time. This settled in his mind 
the question that oxide of iron had something to do with removing 
sulphur compounds. Recently he had had another striking illus- 
tration of the same thing. They had a quantity of spent oxide 
which had been in use in the purifier (the greater part of it having 
been used before the lime) ; and it contained about 47 per gent. of 
sulphur. He wanted to get some new oxide into use before the 
winter came on, and therefore all this was taken out and sent away; 
but directly they put in the new oxide, up went the sulphur in 
spite of the lime. He would not say publicly how much it went 
up, for fear it might be brought up against him; but, at all events, 
it went up inconveniently high. This certainly seemed to show 
that oxide which contained sulphur did take up some of the sulphur 
compounds; and he had had repeated confirmation of this fact. 
But it could not be depended on. He had found constantly, in 
testing—sometimes putting the test on the inlet and then on the 
outlet—10 or 20 grains less; but on another occasion he had found 
almost 10 grains more. He was afraid, therefore, that the process 
was not one which could be depended upon for reducing the 
sulphur compounds within the prescribed limits, where there 
was a liability to a fine if they were exceeded; though it might 
be useful to those who were not under the sulphur clauses. 
Mr. Somerville said that all his experiments had been made with 
the Harcourt test; and on previous occasions he (Mr. Gandon) had 
expressed his opinion that this was a very unreliable test. It was 
very good as a comparative test; that is to say, if a test were put 
on at the inlet and not at the outlet, an idea of the difference might 
be obtained. But he should like to know what they were going 
to do when, as had been the case repeatedly during last summer, 
he found himself with the Referees’ test down to 4 grains. Mr. 
Vernon Harcourt told them to add 7 or 8 to that shown by his 
test ; so that he thought this would not give very reliable informa- 
tion as to what the amount of sulphur in the gas was. In a series 
of experiments he (Mr. Gandon) had made, he found that some- 
times they agreed, and sometimes they did not. Mr. Somerville 
also referred to the value of the spent oxide, and as to whether it 
was worth while working it up to a high percentage of sulphur; 
but this would, of course, depend very considerably on the market 
price. Last year he sold some spent oxide which realized more 
than 25s. a ton; but this year he had sold some, very nearly the 
same kind, which only realized 12s. As arule, it did not pay to 
work it up to a very high percentage of sulphur, because it entailed 
so much labour. 

Mr. G. Livesey thought the point of the discussion turned, to a 
considerable extent, on the power of oxide charged with sulphur to 
absorb the bisulphide. The speakers all seemed to agree that 
while there was no doubt it would absorb a certain amount of sul- 
phur compounds, whatever these might be, still it was not reliable. 
He believed one of the first to entertain this idea was Mr. R. H. 
Patterson, who detailed it somewhere in his experiments when he 
was first appointed one of the Gas Referees. He was led to the 
same idea as had been set forth by Mr. Gandon—that as bisul- 
phide of carbon had an affinity for sulphur, it ought to work both 
ways; and he made a number of experiments in this direction. 
But the reason why it could not be relied upon was that the hold 
which sulphur had on bisulphide of carbon was so exceedingly 
feeble. The finely divided sulphur in the oxide might absorb a 
certain amount of bisulphide of carbon under particular conditions. 
But these conditions might vary very easily in the boxes; and 
a slight rise of temperature might cause the bisulphide of car- 
bon, which had already been absorbed, and, so to speak, fixed, 
to be driven off again. Probably this was the reason why, 
depending on oxide only, a sudden rise in the sulphur might some- 
times be expected to take place. His own experience was that 
oxide could not be depended upon to do more than remove a few 
grains. For a number of years the South Metropolitan Gas Com- 
pany were under the Referees. But there was no restriction as to 
sulphur; the amount was simply to be recorded in the daily tests. 
This went on for five or six years before the Referees fixed a limit. 
Speaking from memory, he thought they only once or twice exceeded 
44 grains. Generally speaking, the sulphur ranged between 30 
and 35 grains ; and oxide of iron purification was used exclusively. 
He was, therefore, of opinion that those gentlemen who had 
expressed their doubts as to the reliability of oxide of iron for re- 
moving sulphur were about right; and that, though it might reduce 
the sulphur compounds at one time, at another time it would not 
have this effect, and that under a change of conditions it might 
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actually give up sulphur. Mr. Somerville made an incidental 
remark about the large purifiers at Dublin lasting five months, and 
that if air was passed into them they would probably have lasted 
twelve. The President had remarked that there was ‘nothing 
new under the sun;”’ and he (Mr. Livesey) had been much amused 
by a statement he had read lately in which the writer spoke of 
this passing of air as something quite new. It was, in fact, nearly 
as old as oxide of iron purification. Soon after Mr. Hills intro- 
duced the system of oxide of iron purification, he patented the use 
of air; and it was extensively employed in London. Mr. Kirkham 
passed air into the purifiers, and set them on fire. Mr. Mann 
adopted a very ingenious arrangement for doing it. He had a 
small exhauster constructed which was geared with the large 
exhauster, making revolution for revolution, so that he knew 
exactly how much air was admitted. This was something like 30 
years ago; and at the South Metropolitan works the same thing 
was adopted. They found that using air to about 2 per cent. had 
no appreciable effect on the illuminating power—1}4 per cent. cer- 
tainly had not. The conclusion they arrived at was that the oxygen 
of the air was all abstracted, leaving nothing but the inert nitrogen; 
and he thought that this inert nitrogen absorbed some of the hydro- 
carbons deposited in the oxide, and was so rendered to some extent 
innocuous, and took up certain of the illuminating qualities. Their 
experience with the use of air led them to believe that they would 
be able to effect purification in closed vessels without change; and 
Mr. Hills had this idea. But purifiers in those days were very 
small; with a make of at least a million cubic feet of gas a day, their 
purifiers were only 10 feet square. In passing air in with the 
gas they simply had a cock on the inlet to the exhauster. The 
oxide became very hard and solid, swelled, and burst the 
plates. Then Mr. Hills suggested that if they could stir up 
the oxide in the box, which was closed in, they might make 
the process continuous; and the oxide would continually separate 
the sulphur. He, therefore, supplied an apparatus—a large spur- 
wheel fixed in the bottom, with a pinion and spindle leading out- 
side. On the spur-wheel there was an upright shaft, with a number 
of arms like the sails of a windmill. His idea was that when the 
oxide had been at work a little while in the box, the spindle was to 
be turned to stir it up. But one day when they wanted to try it 
they could not turn it. He and the foreman put their hands on it, 
something broke, and down came the lever on to his finger, the 
top of which he nearly lost ; so that this was a failure. Then they 
thought that if, instead of letting the gas come in at the bottom of 
the purifier, they introduced it in at the top, they could lift up the 
cover and just take a fork and loosen the surface. The idea was a 
good one, because they found that the first surface with which the 
gas came in contact became the hardest. The gas entering at the 
bottom, percolated through the vessel; and the surface with which 
it first came in contact was only half the area of the box. But by 
sending it in at the top they had the whole area at the first contact. 
All the purifiers at the Old Kent Road works were, therefore, altered 
in this way: A standard was put on the inlet, and the gas was made 
to work downwards. Still the caking of the material in the small 
vessels beat them. At last they gave it up; and although they 
continued to use air for 20 years, they found it better to take the 
oxide out. Had they at that period had boxes of the size now in 
common use he had no doubt the oxide would have lasted for 
twelve months. He had had oxide in these boxes for four 
or five months, until at last it became so hard that the 
gas would not pass through it at all. The alteration at the 
inlet had been continued ever since. It was more convenient 
and better that the gas should come in at the top and work 
downwards, so that there was a large surface to act upon it, 
and there was less danger of blowing. If they had thin layers of 
gas working upwards they might have had it blowing through some 
weak place; and there was much less danger of anything of this 
kind by working downwards. He had been much interested in the 
paper; and could only say that if by any means the sulphur com- 
pounds could be reduced by 20 grains by the use of oxide, it would 
be a very grand thing. 
_ Mr. A. Doveatt (Tunbridge Wells) thought the paper was most 
interesting, and the subject one about which they had yet a good 
deal to learn. So much had been said about the experiment at 
Tunbridge Wells, that he scarcely liked to mention anything more 
about it. But as Mr. Livesey had referred to the admission of air 
to purifiers, he thought he might explain what had taken place 
there. When the oxide process was applied in the first instance, the 
activity of the oxide of iron purifiers was much greater than was 
expected in the reduction of sulphuretted hydrogen; but this was 
explained when it was remembered that sulphuretted hydrogen was 
reduced by a little less than half of the proportion of air which 
unavoidably gained admission. Formerly their gas contained at 
the end of the purifiers about 600 grains of sulphuretted hydrogen ; 
but now the outlet test gave an average of 250 grains. Repeated 
testing had shown that about 100 grains were taken up by the air 
referred to; so that if 100 grains were deducted from 600 and the 
250, they had the comparison standing as 500 to 150. The pecu- 
liar adaptability of their gas to treatment with air in the purifier 
was so marked that they admitted a small percentage of air. 
At present the entire make of gas was being operated with one 
purifier, with only half the usual quantity of material in it. 
It was placed in two layers; the bottom being 6 inches, and the 
top 12 inches thick. The gas passed through it at the rate of 
about 50 cubic feet per square foot per hour. The oxygen from 
1 per cent. of air was found to be sufficient to consume the whole 
of the sulphuretted hydrogen; so that the oxygen of the ferric 





oxide was not in any way used up. They might, therefore, hope 
to bring out the material in the same form as that in which it was 
put in—viz., as ferric oxide. There was plenty of room left for 
expansion of the material for two or three years; and, although he 
believed that, at the end of this time, the mass would be quite as 
porous as it was now (from the experience he had lately), it would 
be interesting to know whether before then it would become imper- 
vious to the passage of gas. He was sure they were all much 
obliged to Mr. Somerville for bringing forward this paper. He 
(Mr. Dougall) had always thought that the free sulphur in the 
oxide of iron absorbed bisulphide of carbon; but that the least 
variation of temperature or other disturbing elements tended to 
throw it off again. 

Mr. W. H. Broapperry (Tottenham) said he had found it possible, 
when the oxide of iron had been charged with about 52 per cent. 
of sulphur, to reduce the sulphur compounds down to about 16 grs. ; 
and it had worked like this for from three to five days, and then 
it would run up suddenly to 27. When this happened, they 
always found there was a rise of something like 5° in the tempera- 
ture of the oxide purifier. If they shut it off for a few days, and 
let it get cool, and then worked it again, the sulphur compounds 
would come down to about 16 or 17 grains. Sometimes it would 
be a change in the temperature of the atmosphere which possibly 
caused the purifier to risein temperature. But, at any rate, so soon 
as these sulphur compounds began to increase, so surely they found 
a rise in the temperature of the purifier, and he had no doubt 
the heat was produced by the reaction. ‘The extraction of the 
compounds went on to a certain degree until the oxide appeared 
pretty well charged ; and then there was a reaction, and a giving 
off of the compounds again. Heat was generated; and the only 
way to avoid it seemed to be to shut off the purifiers, and then let 
them gradually cool down. Therefore, according to his experience, 
the process was most unreliable, and not to be trusted for scarcely 
two hours together. 

Mr. G. Livesey said a few days previously he was at Coventry, 
and saw a Barker’s mill at work on the top of a purifier, keeping 
the cover constantly wetted; and on asking Mr. Robinson (the 
Manager) what the object of it was, he said it was a sulphide box, 
and they found it very advantageous to keep it cool by continu- 
ously wetting it. This would appear to bear out Mr. Broadberry’s 
statement; and possibly, in order to keep the oxide in a continu- 
ously active state for removing the sulphur compounds, it might be 
worth while to try this plan of a Barker’s mill distributing water 
over the cover. 

The Presipent said he supposed that was a sulphide of calcium 
purifier. 

Mr. G. Livesey replied that it was. 

Mr. Bortey said he had noticed a result similar to that mentioned 
by Mr. Broadberry. In testing for sulphur he had found that some- 
times the iron did remove the sulphur compounds; but it was not 
to be depended upon, because the slightest change of temperature 
would shift it backwards and forwards from one purifier to another. 
The same thing might be noticed with regard to the sulphuretted 
hydrogen. Sometimes after a change the purifier might be found 
quite clean ; but in an hour or two it would be dirty. Then making 
arrangements and seeing that everything was right, it would be 
found clean again; showing that it moved backwards and forwards. 
With regard to the duration of oxide of iron in a purifier with the 
admission of air, this must depend upon the relation of the area of 
the purifier to the make of gas. He had lately been making some 
experiments as to how long a purifier would last; and had succeeded 
in purifying 10 million cubic feet of gas without changing. Put, 
on searching to ascertain the cause, he, of course, looked for some 
inlet of air; and found that, from some unexplained circum- 
stance, the dip-pipe in one set had been put in quite an inch 
shorter than the other. So that evidently they had been taking 
in a little air. However, he had constant tests made of the 
illuminating power without detecting any deterioration what- 
ever. To his astonishment they went on purifying until the 
material was perfectly hard. It was not exhausted; but the 
gas would not go through it. The oxide was laid in one con- 
tinuous layer about 3 ft. Gin. thick; and when it came out it was 
as hard as possible. He tried a second purifier, and with an 
increased make of gas going through more rapidly it became foul 
with 8 million cubic feet. He was still carrying on the experi- 
ments, in order to see what effect the difference in the make would 
have on the area of the purifiers. No doubt in the summer, with 
a small make of gas and a large area, a considerable quantity of 
gas could be purified with oxide of iron. 

Mr. H. Smyrue (Maidstone) said he was one who had to work 
under the sulphur clauses, and after trying oxide of iron for a 
year or two he had given it up altogether; the result being that 
where he had almost continuous labour before, he now had very 
little. He had to change about once in three months in the 
summer; keeping the sulphur to about 9 grains all the time. He 
was convinced that the less he had to do with oxide the better. He 
had a little trouble now with sulphuretted hydrogen. Not having 
valves upon which he could thoroughly rely, he found he was apt 
sometimes to get a few traces of sulphuretted hydrogen in the 
purified gas. 

Professor WANKLYN said he did not know whether the meeting 
would be disposed to hear of experiments made by a person whose 
primary business was that of a chemist, but who had during the 
last two or three years been compelled to study the action of oxide 
of iron purifiers. His view of the question was a chemical one; 
and it was perhaps somewhat different to that which most present 
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would be inclined to take. During the past twelve months he had 
constantly watched what had been done at the Tunbridge Wells 
Gas-Works; and this was what had taken place there. All the sul- 
phuretted hydrogen in the gas had been purified by air—partly 
by air let in purposely, and partly by accidental air; and there 
was no reason why, for any number of years, all the sulphuretted 
hydrogen in the gas there should not be purified by air. This 
being the case, it would strike those who had read chemical 
books that oxide of iron had the same sort of action that oxide 
of nitrogen had in the sulphuric acid chamber—namely, that it 
was a carrier and not an oxidizer. Chemical substances which 
acted as carriers and not as oxidizers had this peculiarity— 
that, speaking theoretically, an infinitely small amount of carrier 
would do an infinitely large amount of work. It was never so 
found in practice; but it came to this, that in this case a single ton 
of oxide of iron was capable of removing all the sulphuretted 
hydrogen from the gas yielded by 20 or 30 tons of coal. They 
were in a position to do this at Tunbridge Wells; and this was the 
meaning of action by carrier instead of action by oxidizers. Mr. 
G. Livesey said he had seen a statement that the admission of 
air into the purifier with the gas was new; but having had to read 
gas literature recently he (Professor Wanklyn) must say he had 
not seen any statement of the kind. They had heard from 
Mr. Livesey that the admission of air into purifiers was old; and 
he had given his own experience. He (Professor Wanklyn) some 
years ago heard the experience of Mr. Buckley, of Hull, who had 
been admitting air into purifiers ; but to succeed in purifying gas 
absolutely by the admission of air was something new, and had 
never been done before. The two things were totally different. 
The admission of air and failing was one thing, but the admission 
of air and succeeding was another; and this was what was done at 
Tunbridge Wells. 

Mr. Morton asked if Professor Wanklyn meant that the lime 
which he put into his coals went for nothing; and that it was 
simply air let into the purifier which effected the purification of the 
gas. This, he said, appeared to be the meaning of the words used ; 
but he could not believe that Professor Wanklyn meantit. Heseemed 
to throw a doubt on the question of air having been admitted into 
purifiers for the purpose of revivifying in the course of manufac- 
ture, to save the oxide being taken out. Of course, they knew 
quite well, even if it had not been published, that it was a fact, for 
he himself had used it at least 25 years ago. 

Professor WANKLYN said he thought that his meaning would have 
been intelligible to most people. He meant this, that the oxide of 
iron took up all the sulphuretted hydrogen that was in the crude 
gas as made. The introduction of the coal-liming process gave 
an entirely new crude gas, which was amenable to this treatment. 
To speak plainly, what he meant was that the crude gas was acted 
upon and purified absolutely by the admission of air. What was 
new was this: In former times a crude gas was never purified abso- 
lutely by the admission of air, but now it was; and this became 

ossible because they had a new crude gas which had never been 
own before, and this new crude gas was produced by the 
Cooper coal-liming process. 

Mr. W. D. Cuitp (Romford) said Mr. Wanklyn had referred to 
the accidental admission of air. This was a point he could hardly 
understand as arising from any possible source except that alluded 
to by Mr. Botley—drawing air through the dip-pipe. If there were 
any other opening, of however minute a character, there would be 
more likely to be a loss of gas than an admission of air; and he 
should think air drawn from such a source, either from the ascen- 
sion or the dip pipe, would be air of a character which would not 
be beneficial in the purification of gas, but would rather assist in 
the deposition of sulphur, being furnace fumes containing carbonic 
or sulphurous vapour. 

Professor WANKLYN said the accidental air was the air that found 
its way through to the dip-pipe and through any crannies there 
might be so long as the gas was under a diminished atmospheric 
pressure. At Tunbridge Wells, owing to there being systematic 
daily analyses of the crude gas and the gas after passing the first 
purifier, they had measured the accidental air, and it was found to 
be very nearly 0°5 per cent., as Mr. Buckley told them, that was 
capable of removing 100 grains of sulphuretted hydrogen from 
100 cubic feet. This was what happened at Tunbridge Wells. In 
every gas-works there must be some accidental air. If they did not 
have 4 per cent. they would have 0°3 or 0:1; but there would be 
something like this proportion everywhere, because it would not 
pay to make the apparatus so tight as would be required to prevent 
every trace of air getting in. 

The PresipEnt, in calling on Mr. Somerville to reply, said it 
would be generally agreed that, in matters of this sort, it was wise 
to be as simple and as easily understood as possible; and, to his 
mind, the introduction of such a term as “accidental air” was 
rather more likely to confuse the matter than to simplify it, because 
it was evidently no part of the process, but simply an accident. 

Mr. SomERVILLE said, in reply to Mr. Morton’s question why the 
oxide was not allowed to remain in the purifier, that the fact was 
the bottom portion became so hard that the gas would nct pass 
through it; and therefore it had to be taken out. Mr. Livesey 
mentioned, and others had observed, that this process was not to 
be relied upon—that there was an uncertainty about it. There was 
uncertainty when the temperature rose, and also when the carbonic 
acid found its way into the oxide. This upset the arrangement, and 
prevented the absorption to a considerable extent. Consequently 
the oxide had to be taken out, and revivified, and then put back 
again; and in this manner it would be cleared of the carbonic acid. 











Mr. Wanklyn had only added a little bit of mystery to the air process, 
and seemed to have succeeded in finding out what had been done, 
to his (Mr. Somerville’s) knowledge 28 years ago; and, therefore, 
he did not think there was anything new to reply to. A great 
number of persons were now using the air process, and there was 
nothing new in it at Tunbridge Wells. With regard to oxide, they 
must not shut their eyes to the fact—for it was a fact—that to-day 
they were taking these sulphur compounds out by its means; and 
about a week ago he started experimentally one purifier with a 
single gas-jet burning through it, and two Referees’ tests on it (one 
at the inlet, another on the outlet), and he found it was taking out 
more and more of the sulphur compounds each day. Only that 
morning the result they had in the purifier was 41 grains, and 
at the outlet 27°5 grains; so that it was taking out 18°5 grains. It 
was oxide charged with about 52 per cent. of sulphur. He hoped 
that as time went on other people would take some little trouble in 
this matter, and test it for themselves; and that by-and-by they 
might arrive at purifying gas principally with oxide of iron. 

The PRESIDENT, in proposing a vote of thanks to Mr. Somerville, 
said these were the kind of discussions which did more good than 
anything else to assist practical men in the manufacture of gas, 
They always liked to hear of experiments of this character made 
by those who perhaps had opportunities which others had not; and 
personally he felt greatly indebted to Mr. Somerville for having 
brought the subject before the Association as he had. Like Mr. 
Gandon, he had frequently thought that there ought to be a sort 
of reciprocity of action in this matter; but he had failed to achieve 
it, as so many others had done. Here apparently was a fact estab- 
lished, that Mr. Somerville was at this time removing 13°5 grains 
of sulphur compounds simply by the use of the oxide purifier. It 
might not be quite reliable, but perhaps the experience of a few 
more years would enable them to make it so; and if they could, 
a very great and beneficial result would have been achieved. He 
only hoped that the present discussion would bear good fruit in 
this direction. 

Mr. G. Livesey, in seconding the motion, said this was only 
another instance of the great originality of Mr. Somerville’s mind. 
They were indebted to him for many original ideas, and this was 
simply an addition to the obligations they were under to him. 

The vote of thanks having been unanimously passed, it was 
acknowledged by Mr. SomERvVILLE, and the proceedings closed. 


The members subsequently took tea together. 








AMERICAN GASLIGHT ASSOCIATION. 
TwELFTH ANNUAL MEETING IN WASHINGTON. 
[From the “ Official Report” in the American Gaslight Journal.) 

The Twelfth Annual Meeting of this Association was held in 
Washington on the 15th ult.—Mr. W. A. Stepman, Newport, R.I. 
(the President), in the chair. The proceedings were held in Willard’s 
Hall, and there was a large attendance of members. 

The Secretary (Mr. C.J. R. Humphreys, of Bergen Point) read 
the applications for new members—16 in number—and all were 
unanimously elected and introduced to the Association. 

The Committee of arrangements reported as to the programme of 
the proceedings that had been prepared by them, and stated that 
they had accepted an invitation by the Washington Gas Company 
for certain entertainments in connection with the meeting. 


The PresiventT then read the following 
INAUGURAL ADDRESS. 

In looking over the field of practical work, no startling discovery 
illuminates any particular point ; but-in every direction there seems 
to have been hearty effort and continuous and intelligent progress. 
The business of electric lighting has about outlived its value as a 
speculation; and it appears now to be settling down to the more 
prosaic work of earning, or trying to earn, dividends. It has been 
shorn of the blandishments by which the guileless investor was 
taken in; and it is no longer invested with the terrifying features 
which robbed the gas shareholder of his slumbers. Of late the 
attention of inventors has turned towards the development of elec- 
tricity as a motor. Confidence in the permanence of gas for illu- 
mination is restored; and we no longer have to regard the 
possibility that our chief product may be relegated to the simple 
purposes of heating and cooking. However much these latter 
applications are desirable in connection with our present business, 
it was not cheering to feel that we might be crowded down and out 
from the more esthetic application. 

Every step we take in the direction of cheapening the cost of gas 
is a step farther from danger of rivalry. A retrospect of ten years 
will give encouragement. Take your manufacturing books, and 
see, first, how many cubic feet you have gained from the carboni- 
zation of a ton of coal; next, how much the fuel account has 
been reduced; then see how, by judicious arrangement and 
management, the life of retorts and settings has been prolonged, 
and the production of gas from each retort has been increased, not 
only for the per diem account, but in the aggregate of total pro- 
duction; consider how manual labour has been reduced by the 
devices in substitution for bone and muscle; finally, take the cost 
of gas in the holder, as compared with the cost ten years ago, 
making due allowance for difference in prices of materials; and I 
am sure you will have cause to look forward hopefully, because we 
are not yet at the end of the avenue of progress. What has been 


done will be far surpassed by what is already in the germ, ready 
for the practical intelligence which shall quicken it into perfect 
development. 

Attention all over the gas-making world has been engaged 
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during the past year in perfecting the application of regenerative 
firing to furnace work. Our English friends have apparently 
made up their minds on this subject, and are hastening its intro- 
duction into their retort-houses. In this country the subject is 
receiving much attention; and many styles of construction have 
been employed. This rational and scientific method of heating 
our retorts makes an exceedingly fruitful subject for discussion ; 
and doubtless it will receive a due share of your attention. 

No one has yet secured an additional foot of gas per pound of 
coal over the standard of last year, as far as I have heard. It is 
in order now to advance in the matter of yield per pound, as no 
decided gain has taken place within the last few years. It is 
within recent memories that 4°25 feet was the orthodox result; 
and suspicion attached to statements of considerable increase over 
these figures. We overcame the difficulties in the upward path to 
5 feet ; but about here we seem to have paused, for beyond is the 
domain of stopped stand-pipes, pitchy mains, naphthalene, gas so 
attenuated as to require much strengthening, and altogether so 
much trouble and uncertainty as to render a slight gain of doubt- 
ful value. No step we could take would do more to cheapen the 
production of gas than to materially increase the yield. Who 
steps forward to lead us around all these obstacles, and point the 
safe road beyord? We are promised a specific for stopped stand- 
pipes. We have already at our own service a hydraulic main 
which can be thoroughly cleaned without stopping the make. 
We want not only more refractory retorts and fire materials, but 
a guarantee against naphthalene, to warrant us in attempting the 
achievement of another foot. There is a good deal more possible 
gas in the coal than we get out of it; and we do not despair of 
approaching nearer to thorough work than we stand to-day. 

Regenerative firing is making a revolution in the building of 
retort-houses. Almost all the new constructions have the furnace 
floor at the ground level. This arrangement gives plenty of venti- 
lation, and ample space for working the furnaces; and the collateral 
advantages in taking care of the coke and reducing its handling 
are evident. The sole apparent drawback is the cost of elevating 
the coal to the charging-floor ; but this cost is so small as not to 
weigh against the manifest advantages. With the firing of the 
furnace done simultaneously with the drawing of the charge, and 
the rest of the coke dropped below, the work of stokers is reduced, 
and the helpers on the charging-floor are almost dispensed with. 
Below, the coke is quenched and loaded into waggons at once when 
the sales are brisk ; or, if the coke is to be crushed and prepared 
for market, suitable devices for handling it are provided. A large 
number of furnaces are taken care of by one man; so that the 
make of gas per man, including all about the retort-house, should 
be very large. With a good sale of residuals, the cost of gas in the 
holder will be a figure that will confirm the confident statement 
that coal gas is the light of the future. 

When we have entirely outgrown the traditions which enthralled 
us previous to our society formations, we shall give each other the 
benefit of our figures in a way to make comparisons of results some- 
thing more definite than close guesses: The gas sold per ton during a 
year; the bushels of coke sold; the gallons of tar and ammoniacal 
liquor ; and what were the receipts from each. Or, leaving out the 
money value, it is evident we could hardly compare results to such 
advantage in any other way. Sometimes we obtain, for a period 
of favouring conditions, extraordinary results; and we naturally 
speak of them rather than about the accompanying drawbacks. We 
do this, perhaps, more from the unconscious desire not to burden 
our auditor with a tale of trouble than to impress him with our 
success. But we ought really to tell the whole story, however it 
may pain him to hear it; because it may save him from disaster, 
and he may know the remedy we need to obviate our drawbacks. 
The bottom lines of a year’s work, wherein disadvantages and 
advantages have offset each other, and wherein our hopes and 
expectations are balanced against the materialism of federal money, 
are instructive to contemplate. We are told that materials cost so 
much and labour so much ; and hence the cost of gas in the holder 
issomuch. It is not worth while to gainsay the statement; but we 
know how many items are to be added in, and how, despite our 
endeavours, these will intrude to swell the cost of production and 
delivery. Any process which would evade them would be a great 
success. But mere statement of cost of materials and labour, 
however seductive to the investing public, or even to the average 
director, fails to convince the gas engineer. Bring the manu- 
facturing accounts of the different processes side by side, compare 
item with item, and let the verdict rest on the whole truth. We 
are called conservative and incredulous. But the whole story, 
practically proved, will bring conviction where partial statement, 
with much reservation, will fail. 

We ought to be able at this meeting to ascertain the exact truth 
about the different processes. We have representatives here who 
could give us the minutest figures of daily work. The yield per ton 
of gas, coke, tar, &c., under good working conditions, is perfectly 
well known. The receipts from residuals, or rather the quantities 
of residuals left for sale, are not so well agreed upon. But we 
need to have clear and explicit statements of the best obtainable 
results from several different processes, so that we can take home 
to our desks, to figure on, the statistics impartially given by those 
whose position enables them to state from experience the advan- 
tages and disadvantages of some of the ‘‘ improvements in the 
manufacture of gas” of which we hear so much, and about which 
we can learn so little. Make the facts which each has acquired the 
common property of all. 

Someone says that the clock, the scales, and the 2-foot rule are 





the emblems of civilization. They are certainly potent factors in 
the advancement of science and the enlightenment of the world. 
In our own business I am sure we are all impressed with the 
importance, in a general way, of accurate gauging of our work and 
progress, and of speaking from exact knowledge in our discussions. 
A careful record of daily operations in detail involves much care 
and watchfulness to avoid errors which would make our seeming 
results but delusions. And yet, aside from the general value of 
accurately ascertained facts, and their importance in practical 
investigations, a careful record and close study of them often opens 
the way to great discovery. But we may well be modest in 
generalizing from our seeming facts. It is hardly worth while, if 
our conclusions seem to indicate that previously accepted laws are 
not in accord with our results, to hasten to refute the theories 
which an age has accepted as truth, or proclaim that we have made 
a discovery which transcends physical law. 

Of late there has arisen an English philosopher whose rather 
mixed reasoning convicts him of a not too careful study of the 
philosophy he attempts to expound, and who makes the dogmatic 
assertion that “ air cannot be heated at atmospheric pressure.” He 
is very much in earnest; and goes to the trouble of illustrating, 
in his article recently published, the experiments by which he has 
convinced himself. With amusing egotism he asserts the new 
doctrine, and challenges contradiction. It was not very surprising 
that one single experimenter, with a superficial knowledge of the 
ayer laws relating to his subject, should have gone astray, as 

e evidently did, from too hasty conclusions ; but it was surprising, 
and rather exasperating, to find that he had many supporters of 
his theory, and that even the JournaL or Gas Licutine should 
state that no one had disproved these startling assertions. Indeed, 
the JournaL seemed to give a guasi support to the doctrine. Now, 
it is perfectly well known that dry and pure air allows rays of heat 
to pass through it without any access of temperature. It is just as 
well known thatair at ordinary pressure is heated with great facility 
by bringing it in contact with highly-heated solid substances. 
After the subject had been discussed in several consecutive numbers 
of the Journat, and the author of the new theory had rather con- 
temptuously rejected the refutations of the few physicists who 
condescended to notice the discovery, a crucial test is made ina 
manner which admits of no dispute, and the pyrometer registers 
975°. It would seem that avery simple experiment would convince 
one of the ability of air to take up heat, even in passing at great 
speed over hot surfaces. Remove a sight-hole plug from a flue 
where the hot, spent gases are passing, and observe how the 
ingoing air almost instantly blackens the white-hot tiles. An 
admirable service rendered by our meetings is in the opportunity 
afforded to consult together about just such apparent discrepancies 
between established theories and our sometimes inexplicable expe- 
rience. The confirmation of correct conclusions, and the dissipation 
of erroneous assumption, is offered here to him who modestly 
seeks after truth rather than notoriety. 

When, in former times, the lust of gold led men to roam the 
seas in search of plunder, and privateers came into port laden with 
the spoils of piracy, the allurements of sudden acquisition of wealth 
so stimulated desire, that the ocean swarmed with legalized robbers, 
and success quieted scruple. But after a time no ship was safe ; 
no enterprise could be secured against the hazard of plundering 
freebooters of the sea. Capital, which had provided the outfits 
for the marauders enlisted in its service of spoliation, stood aghast 
at the logical outcome of its teachings and example. The pirates 
increased till they almost outnumbered the ships of peaceful trade; 
and the enlisted robbers even ignored the tradition of ‘ honour 
among thieves,’’ and confiscated the property of their employers. 
Then the latter bewailed the dishonesty of the world, and an inter- 
national agreement put down piracy upon the high seas. Now the 
freebooters operate upon the land. Legislation is apathetic, while 
the craft and cunning of greed imposes upon communities, and 
robs the rich and poor indifferently of honest accumulation or 
scanty savings. Conscienceless and pitiless, vaunting its power and 
unscrupulousness, combined capital is just now seeking to destroy, 
by methods not more moral or reputable than the old-time pirates 
employed, the investments which in many cases are almost the sole 
reliance of those for whose protection the law ought to be effectu- 
ally invoked. 

How long these raids on property will be tolerated, and how much 
longer communities will be blind to their own interests, and legis- 
lators will fail to discriminate between the honest claims of their 
own constituents and the specious pretences of adventurers, no one 
can now foresee. But just as freebooting on the seas became 
intolerable, so will this land piracy be eventually suppressed, as the 
mutual destruction wrought by contending capital will be seen— 
not the blessing which it is claimed to be, under the beguiling name 
of competition, but the unmixed evil which comes from the destruc- 
tion of property, or from rendering it wholly or partially unproduc- 
tive. The constant and widespread agitation on the subject of gas 
supply, and the consequent enlightenment of the public in regard to 
the character of the business, as well as the frequent exposure and 
defeat of blackmailing and fraudulent schemes of many of the so- 
called “ gas-improvement companies,” all tend towards the inevit- 
able result, which, whether it come sooner or later, must eventually 
come—and that is the regulation of gas supply, and the guarantee of 
protection to investments honestly made in the business. 

My predecessor in this chair last year concisely stated the advan- 
tages to be derived from Governmental regulation. I wish to urge 
upon this meeting a reconsideration of this subject as he presented 
it, and to take action to hasten the adoption of the measures 
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recommended by him. The news of a decided move in the right 
direction comes from the city of Boston, where Alderman Green- 
ough has proposed (and the proposition has been adopted) that the 
Legislature be asked to establish a Gas Commission. This comes 
from the right quarter ; and the honour of the first just conception 
of the mutual obligations between communities and the gas com- 
panies who serve them, and of an intelligent and equitable adjust- 
ment of these obligations, will probably belong to a Massachusetts 
Legislature. 

There is another subject which was called to your attention by 
President Hickenlooper at Pittsburgh, and upon which a preliminary 
report was made last year by the Special Committee thereon. I 
quote his presentment of it: ‘* Concentrated action should be made 
to take the place of the very numerous and costly experiments 
independently made and many times repeated.” How many of us 
have been over ground which already had been fruitlessly and dis- 
appointingly explored. We certainly have the means, or can com- 
mand them, to acquire and maintain a Committee of Experts, to 
whom should be referred the solution of questions which would bafile 
independent and isolated investigations, and which such Committee 
could determine authoritatively. The confusion in the system of 
weights and measures in use in English-speaking countries is such, 
that we do not understand each other when we speak together. 
The fixing, by the Committee, of an absolute standard of uni- 
formity, for our use, would go far to clear up ambiguity of state- 
ment; and the reference to them, for experiment and report, of 
mooted topics would shorten up many prolix contentions which 
unprofitably consume the time of our conventions. Not the least 
valuable service which this Committee could render (and which 
their experience would enable them to make very complete) would 
be the formulation of a system of manufacturing accounts, which 
should be the standard for statement and comparison of results. 
Also rules for the assignment of the cost of labour, so as to have 
uniformity of method in its division between the different depart- 
ments. While there may remain, among the less intimate acquaint- 
ances of this larger Association, a natural reserve about making 
full revelations of all one’s business, uniformity of accounts would 
be a blessing to the Local Associations, the members of which 
compare notes with great freedom and minuteness of detail. 

How profound would be the relief, when new processes are 
forced upon our attention, to ask of their promoters a certificate 
from our referees that all the assertions set forth by seductive 
circulars or beguiling parole were verily reliable and trustworthy. 
It might be difficult to select the Committee we need from among 
our members, since these are generally too occupied with their own 
business to give the prolonged and continuous attention requisite 
to make technical investigations. We can recall the memory of a 
Committee appointed many years ago to report on the processes 
of oil-gas manufacture, which were then receiving the unqualified 
commendation of those engineers who had them in use. ‘The 
Committee did not arrive at any conclusion, aithough the processes 
did. And hence we see that such service as a proper Inves- 
tigating Committee would give cannot be commanded gratui- 
tously. Indeed, its cost and incidental expenses might surpass 
our ability as an Association to pay. But the knowledge gained 
and the decisions reached would be of great value to the Com- 
panies we represent, and few of them would refuse the small 
assessment, which, rated on the business done, would be insig- 
nificant. I sincerely trust that in the near future we may have a 
Board of Expert Referees, who shall decide for all of us, at once, 
the vexatious questions of the relative economies of different mate- 
rials or different methods. No discussions and comparisons among 
ourselves of our own work and results could so rapidly advance our 
knowledge and clear up contending hopes and doubts. 

And now, gentlemen, I rely on the individual efforts of each, 
and the cordial co-operation of all, to create and sustain an 
animated interest at every session. We are promised papers whose 
titles indicate their importance; and our discussions will be, I 
hope, thorough and to the point. In addition to the topics of the 
essayists, there are many subjects which arise in the minds of 
members whereon light is desired. A very interesting feature of 
our last New England meeting was the opening of the question- 
box, followed by the answers and comments resulting from the 
queries which were taken from it. If any member would like any 
particular subject discussed, or has a question to ask, if he prefers 
to bring it before the meeting in writing it will receive attention at 
the proper time. 





At the conclusion of the address, the Executive Committee, 
through their Chairman (Mr. M. S. Greenough), reported, recom- 
mending, among other things, that the salary of the Secretary and 
Treasurer for the ensuing year should be fixed at 500 dols., and his 
expenses in attending the meetings of the Association. They also 
gave the list of the papers which had been prepared for reading at 
the meeting. The report of the Finance Committee having been 
adopted, the Secretary and Treasurer presented his report on the 
receipts and expenses of the past year. The total receipts amounted 
to 1784 dols.; and there was a balance brought forward from the 
previous year of 1448 dols. The expenses of the past year were 
970 dols.; leaving a balance to be carried forward of 2263 dols.; in 
addition to which there was due from members (including their 
annual dues for the current year) 1770 dols. The roll of member- 
ship for the year showed that the members elected up to Oct. 1, 
1883, were 241, and there were admitted at the last annual meet- 
ing 43 members; making a total of 284 members. There were 


271 members still on the roll; there having been 2 deaths and 








resignations during the twelve months. There are 6 honorary 11 
members of the Association. 

The reading of papers was then commenced ; and in the course 
of the meeting ten papers, from eight different authors, were con. 
tributed. They bore the following titles :—‘‘ Valves v. Centre Seals 
for Working Purifiers,’’ by Mr. 8. G. Stiness; ‘‘ The Relation of 
Capital to the Output,” by Mr. T. D. Gilbert ; ‘* Periodical Testing 
of Consumers’ Meters,’ by Mr. C. H. Nettleton ; ‘‘ Natural Gas,” 
by Mr. C. E. Hequembourg ; ‘‘ Gas-Stoves a Means of Revenue,” 
by Mr. R. B. Taber; ‘Iron Sponge for Purifying,” by Mr. H. F, 
Coggshall; ‘‘A Positive Cure for Choked Stand-Pipes,” by Mr, 
8. G. Stiness ; ‘‘ Registry of Meters,” by Mr. E. M‘Millin; ‘ Coating 
Gas-Mains with Coal Gas Tar,” by Mr. G. A. Hyde; and “ Notes 
on the Chemistry of Gas Making,’’ by Mr. E. M‘Millin. 

The election of officers for the ensuing year resulted in Mr, 
Eugene Vanderpool, of Newark, N.J., being elected President; 
and Messrs. A. C. Wood, T. Butterworth, and M. S. Greenough, 
Vice-Presidents. Mr.C. J. R. Humphreys was reappointed Secre. 
tary and Treasurer. The next place of meeting is to be Cin. 
cinnati. 


We shall, in due course, reproduce the various papers and the 
discussions thereon, as published in the Official Report ; but, mean- 
while, give the following account from our American contemporary 
of the social engagements of the meeting :— 


‘* Washington is always a place full of interest to the visitor, as 
it contains within its precincts the evidences of our country’s free- 
dom and strength; but when the temporary sojourner therein 
rejoices in the guidance of such hosts as George A. M‘Ilhenny and 
the Washington Gaslight Company, why then indeed is the path- 
way strewn with roses. Of course, as all good citizens should do, 
an invitation to visit the President at the White House was most 
eagerly accepted ; and after lunch on the afternoon of the second 
day the members, accompanied by the delegation of the weaker 
sex who had made the trip to Washington, were personally intro- 
duced to President Arthur, who, it is needless to add, was as urbane 
and courteous as ever. A delightful hour was passed in inspecting 
the different apartments in the executive mansion, and then back to 
the hotel to business. On Thursday evening, Oct. 16, the banquet 
was held in the large dining-room of Willard’s famous hostelry. 
On Friday morning, after a short business session, the members 
repaired to the west side of the Treasury Building, where a photo- 
graphic picture en groupe was taken. The next move was to get 
aboard the carriages in readiness for the visit of inspection to the 
Washington Gaslight Company’s works. It need not be said that 
everyone was highly delighted with the visit, or that a careful 
scrutiny of everything was made. The Washington plant thoroughly 
deserves its reputation for completeness andcompactness. Coaches 
then conveyed the party to the wharf at which was moored the 
steamer Mary Washington in readiness to carry them to that spot 
so sacred to the hearts of the American people—Mount Vernon. 
The company re-embarked for the Capital at about 3.30 p.m.; a 
notable and affecting incident of the return trip being the calling 
to order of an impromptu meeting on the steamer’s upper deck. 
The excursionists arranged themselves in as compact order as 
possible, and the spokesman called upon the party to sing, in 
honour of our old-time, trusted and staunch friend, George A. 
M’Ilhenny, the strains of ‘ Auld Lang Syne.’ To say the response 
was heartfelt and willing, but feebly expresses the thrilling manner 
of its rendition; its earnestness and effect being shown to best 
advantage by the sudden dimming of many a veteran’s vision. 
Pleasant conversation and recounting of reminiscences brought the 
voyage to a termination, and shortly after sunset saw the visitors 
back at the hotel. In every respect did the Twelfth Annual Meet- 
ing carry out the objects for which the Association was founded; 
and both pleasant and profitable are the remembrances of its 
sessions to those who were in attendance at them.” 





THE ANALYSIS OF NITROGENOUS SUBSTANCES. 

A recent number of the Chemical News contained a communi- 
cation by Mr. G. Stillingfleet Johnson, “On a Modification of 
Dumas’s Method for the Quantitative Estimation of Nitrogen.” 
Dumas’s method, it may be remembered, consists in subjecting 
the substance for analysis to heat in a combustion tube; the 
operation being effected in an atmosphere of carbonic acid. 
Brietly stated, the process is as follows:—A long combustion-tube 
is closed at one end. Into this dry acid sodium carbonate is put; 
followed by a little pure copper oxide. The substance to be 
analyzed, mixed with further copper oxide, is next introduced; and 
the remainder of the tube is filled with copper oxide and pure metallic 
copper. A perforated cork, through which passes a glass delivery- 
tube, is adapted to the open end of the combustion-tube, and the 
latter is then placed in a suitable furnace. On applying heat to 
near the closed end of the tube, where the sodium carbonate is 
situated, carbonic acid is disengaged, which, in issuing from the 
tube, drives out the air contained in the apparatus. After all the 
air has been expelled, the heat is extended to that portion of 
the tube containing the substance under examination; and the 
issuing gases are collected over mercury, in a graduated glass jar, 
previously filled two-thirds with mercury, and one-third with a 
strong solution of potash. The carbonic acid contained in the 
gases issuing from the tube is absorbed by the potash, and the 
remainder (consisting of nitrogen evolved from the substance under- 
going analysis) is collected in the graduated jar and measured. 

The modification proposed by Mr. Johnson embraces the follow- 
ing main deviations from the above method :—The tube is open at 
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both ends—one being drawn out and bent in the manner shown in 
the accompanying diagram, while the other is closed by a perforated 
cork, through which passes a glass tube. Instead of employing 
sodium carbonate in the combustion-tube, a supply of carbonic acid 
is got from an extraneous source. The substance to be analyzed 
is contained in a porcelain boat, which slides into the tube; the 
boat containing as well a quantity of pure potassium chlorate, 
which may be separated from the substance by a plug of asbestos. 
Finally, the substance to be analyzed, after being subjected to 
destructive distillation in an atmosphere of carbonic acid, is con- 
sumed by means of oxygen gas evolved from the potassium chlorate. 
The general appearance of the tube, as arranged for analysis, is 





SSS 





roughly shown in the illustration. Carbonic acid enters at one 
end, as indicated by the arrow; and the disengaged gases flow off 
through the curved portion of the tube. After passing carbonic acid 
through the cold combustion-tube for about 10 minutes, the part of 
the tube nearest the drawn-out and bent portion is raised to a low 
red heat, and the stream of carbonic acid continued for about 
other 15 minutes, until the air is effectually expelled from the tube. 
The heat is then extended to embrace the front part of the porcelain 
boat, where the substance to be analyzed is situated ; and when 
the evolution of nitrogen has ceased (as shown by the quantity of 
gas collected in the graduated jar remaining stationary), the heat is 
further extended to that portion of the boat containing the potas- 
sium chlorate. Oxygen gas is now given off, and the remainder of 
the substance in the front part of the boat is therewith consumed ; 
a further quantity of nitrogen being liberated as the substance 
burns away. 

It is stated, as one of the advantages of the improved method, 
that much valuable insight into the constitution of nitrogenous 
compounds may be gained by observing the ratio between the 
volume of nitrogen gas expelled during what may be called the 
first stage of the analysis (or the stage of destructive distillation in 
an atmosphere of carbonic acid) and that which escapes during the 
second stage—i.c., the stage of combustion of nitrogenous charcoal 
in oxygen gas. 








Correspondence. 


(We are not responsible for the opinions expressed by Correspondents.) 


THE APPEARANCE) OF AMMONIA AT THE STATION-METER 
OUTLE 


Srir,—Referring to the letter of ‘‘ Civis Romanus,”’ in your issue of the 
4th inst., it is pretty generally known that traces of ammonia are not 
unfrequently found at the outlet of the station meter, although the gas 
before entering was commercially pure. The reason for this is probably 
that the gas, though practically pure, and capable of standing all ordinary 
tests, may yet contain an inappreciable quantity of ammonia, which 
accumulates —_ by a change of temperature, it is developed in sufficient 
quantity to admit of its detection. oe 

22, Great George Street, Westminster, W. H. Bexxerr. 

Nov. 15, 1884. 


Str,—Answering the question of your correspondent ‘“ W. J.,” I wish 
to explain that my question referred exclusively to the station-meter ; or, 
in other words, that a clean test is taken at its inlet, while traces of 


ammonia are found at the outlet. Crvis Romanus 


THE SHEFFIELD GAS COMPANY’S CHEMICAL WORKS. 

Sm,—In continuation of my communication, published in your issue 
of the 11th inst., on the above subject, perhaps, as a prologue, it would 
be better to quote the extract from the speech of the Chairman of the 
Company, at their last half-yearly meeting, which I have stigmatized 
as being incorrect, as the matter will scarcely have remained in the 
minds of your readers. That portion of the speech which interested me 
was as follows :— 

“Dr. Voelcker speaks in every way favourably of the works we have 
erected there ; om he offers one suggestion, and that is that the mode 
of destroying the sulphuretted hydrogen should be changed. But how? 
In what respect? Why, changed to the same plan we adopted up to 
June, 1883. Up to that time our Engineer had adopteds certain principle 
to effect this. He had been successful, we believe; but the Sub-Inspector 
of the district, Mr. Davis, insisted upon the principle being changed. To 
avoid getting into difficulties with the Inspector (although we were satis- 
fied it was not a wise or a prudent thing to do), we adopted his advice 
and instructions, and followed them. The result was we had an explosion. 
Our condensers were broken, and the pipes damaged by it. On one occa- 
sion, you know, it was said that a man was injured by the sulphurous 
fumes which passed from these pipes immediately afterwards. Dr. 
Voelcker advised us to give up that principle, and to adopt the one we 
had previously in use. We were very glad to follow his advice, and we 
thought we should have no difficulty in doing so, because there was a new 
Inspector for the district; Mr. Davis having resigned his position, and 
taken one in a limited company in the neighbourhood. The death of Dr. 
Angus Smith was another matter. We thought in making the change, in 
fact, that we should have no opposition. The new Chief Inspector for 
the Liverpool District, and the Sub-Inspector for the Sunderland District, 
have both visited the works since this change was effected. The latter 
has been three times since he came with the Chief Inspector, and both 
of them in all respects are satisfied with what they found. We believe, 
indeed, that our working will now be quite as satisfactory in every respect 
as it was up to June, 1883.” 


From this, it would appear that until June, 1883, a plan had been 











adopted which was eminently successful; and that upon my insisting on 
this plan being changed, disastrous consequences followed. It would 
also appear that the process employed up to June, 1883 (let us fix a 
definite date anterior to this, and say in May, 1883), had been again put 
into operation previous to October, 1884; and furthermore, by inference, 
that since my official connection with the Company there was no 
difficulty in putting Dr. Voelcker’s plan into operation, as the Chairman 
stated ‘‘ there was a new Inspector for the district.” 

I shall now be able to show— 

1. That the plan adopted by the Company at the commencement of 
the work was fairly satisfactory to me, and that the plant so 
constructed obtained my sanction. 

2. That the process was changed some time previous to May, 1883, 
without my knowledge and without my sanction. 

3. That the process employed in September, 1884, was not the 
same as that used in May, 1883, although the Chairman stated 
it was. 

. There could not have been any difficulty in reintroducing the 
absorption process by means of oxide of iron on my account, as 
this process was being practised by the Company at these 
works before I resigned my official position. I had the pleasure 
of seeing it at work there. 

That the process employed in May, 1883, received my official 
condemnation; that Mr, Key discontinued its use; and has 
never revived it since. 

. The explosion was due to a neglect of the most ordinary precau- 
tions (with which perhaps Mr. Key was not to be expected to 
have been acquainted, seeing that he is not a chemical manu- 
facturer by profession); and was not due, as the Chairman 
stated, to any suggestion I had ever made. 

The long and short of the story is that the Sheffield Gas Company 
began their chemical works with good intentions, and with the process 
of absorbing the foul gases in oxide of iron. Mr. Key, however, wanted 
the room for some other purpose, and pulled down the oxide of iron 
purifiers and attempted to convert the sulphuretted hydrogen into oil of 
vitriol. (It was a matter of the most utter indifference to me which 
process he used, so long as he conformed to the requirements of the 
Act.) After many months of experimenting on his own account, for 
which the Company have had to ‘“ pay the piper,” they have returned to 
that process which I sanctioned when the works were first erected. Of 
course it was a neat little joke to wish to charge the poor Inspector with 
all the shortcomings of the Engineer’s experiments; and it isa joke I 
heartily appreciate ; but as I wish to curtail this communication to the 
smallest possible limits, I will give a short history of my official con- 
nection with the chemical works of the Sheffield Gas Company. 

On the 3rd of March, 1882, my colleague in this district (Mr. R. F. 
Carpenter, the Sub-Inspector) visited the Effingham Street and Neepsend 
works of the Sheffield Gas Company, where sulphate of ammonia was 
then made. Mr. Carpenter found the sulphuretted hydrogen was being 
burned in a coke fire, and the products passed unabsorbed into the 
chimney. He informed the officials of the Company that the plan I 
preferred was to absorb the foul gases in oxide of iron; whereupon he 
was informed that probably before his next visit the new works at 
Grimesthorpe would be in operation, and the absorption method would 
be used. My colleague also informed the Engineer that he would have 
to give notice to the Local Government Board of his intention to manu- 
facture; and if I approved of the plant he would be allowed to proceed. 
On the 7th of August my colleague again called at the Gas Company's 
offices, and saw the Engineer, who informed him that the Company had 
commenced making sulphate at their new works. The Engineer was 
reminded as to the pains and penalties of starting before he had obtained 
his certificate, and was advised to apply at once. The application came ; 
and in due course the works were inspected. I found very elaborate 
arrangements kad been made, not only for the manufacture of sulphate 
of ammonia, but for that of oil of vitriol also. 

I was satisfied generally with the plant, though I was doubtful whether 
the cooling power of the condenser was sufficient for the work. I made 
this representation to the Engineer, and explained to him that absorption 
in oxide of iron was not satisfactory unless all the steam was condensed 
from the foul gases. The Engineer’s reply was: ‘‘ I have an old battery 
condenser at one of the stations, and if I find the present one is not 
sufficient I will bring it down here.’’ With this I passed the sulphate 
plant. Respecting the oil of vitriol apparatus I was more dissatisfied. 
I found the Engineer had arranged for a set of brick hand-worked 
furnaces in a position opposite, and parallel to the churchyard or vicarage 
wall. I informed him, when together with Mr. Roberts, the Manager, 
that if these furnaces were not worked better than any I had hitherto 
seen of the same pattern, the trees opposite were doomed. I strongly 
advised them to see some close furnace; and I believe the order for the 
brick furnaces was countermanded at once. If Mr. Key now thinks his 
plan would have been the better of the two, let him erect brick furnaces, 
and let the neighbours say in two years’ time how the trees look which 
skirt the estate. 

When this work was complete I was satisfied; and my sentiments 
regarding it may be gleaned from the Nineteenth Alkali Act Report. In 
my portion of it, written in January and February, 1883 (see p. 73, 
No. 57p), I stated : ‘‘ Advantage has been taken of all the latest improve- 
ments in the manufacture, and no pains or expense has been spared to 
prevent the escape of noxious vapours.”’ It is therefore evident that I 
considered the method then in use—viz., the absorption in oxide of iron 
—satisfactory. 

Early in 1883, after writing this portion of the report, I visited the 
works again, when the Engineer informed me that he had been thinking 
of burning the sulphuretted hydrogen, as the oxide purifiers became 
clogged. This was due to excessive moisture; and I reminded him of 
our previous conversation on the subject, already mentioned. He further 
said: ‘* The fact is I want the room; and that is the real reason I want 
to change.” When I discovered his mind was fully bent upon making 
oil of vitriol from his foul gases, I told him my impression was that, 
although the process was in use at four or five works in my district, I 
considered absorption in oxide of iron as the better; that the burning 
process was simple, if well conducted ; and that a patent existed for the 
purpose, which he would do well to consider. I informed him also that, 
by the terms of the Act, I had no power to say he should use any given 
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process. All I could do was to see that all operations he performed 
a conducted so that no noxious gases were permitted to escape into 
the air. 

Fearing that something would be done without my knowledge (as 
often happens when people begin to experiment), I asked my colleague, 
Mr. Carpenter, to call when in the neighbourhood, as I was very much 
engaged in the South of England, and could not go myself. In May, 
1883, he reported to me: ‘‘ They are using exhaust to blow the gases to 
boiler fires underneath the bars.’’ How long this had continued I do not 
know, as the Engineer had not given me any official intimation that he 
had changed his process; and as this was an infraction I was not pre- 
pared to allow, I went over to visit the works. The Engineer then told 
me that all his arrangements for making the sulphuretted hydrogen into 
oil of vitriol were about complete, and that when he started again the 
foul gases would be passed through the M‘Dougall oxide furnaces which 
they had erected. 

Early in June, 1883, the members of The Gas Institute met at Sheffield, 
and amongst the excursions was a visit to the Grimesthorpe chemical 
works. Some of the members who visited this work saw the sulphuretted 
hydrogen being burnt under the boiler fires; and, being makers of 
sulphate of ammonia themselves, were astonished thereat, as we were 
prohibiting this method of dealing with the foul gases in their works. 
When my colleague visited these works at places not far from Sheffield, 
he was met with the question: ‘‘ How is it that you prohibit us from 
burning the sulphuretted hydrogen under our boilers, when Mr. Davis 
allows the Sheffield Gas Company to do it, as we were told by the officials 
of the Company that the method had the Inspector’s approval?” I 
thereupon wrote to the Engineer that the plan must be discontinued 
forthwith ; that he must disconnect the pipes completely, and lay bare 
both ends of the same, so that I could satisfy myself that the connection 
was broken ; and also that he must publish a statement in the pages of 
the Journan or Gas Lieurine, to the effect that the process had not 
received my sanction, except as a very temporary arrangement while he 
was making other connections. This disclaimer from the pen of Mr. 
J. T. Key appeared in the pages of the Journat in due course. 

In the middle of August, 1883, I requested the Sub-Inspector to call 
when in the district, as I had not heard of any of the Engineer’s plans, 
or of what he proposed to do; and on Aug. 27 my colleague informed 
me that Mr. Key was about to erect a large gas-retort heated externally 
by means of a coke fire, in order to burn the sulphuretted hydrogen, and 
he intended to pass the gases after combustion into his hot vitriol tower. 
It is necessary for me to say here that I had not the remotest connection 
with this idea of Mr. Key’s. It was an idea of his own—a plan I had 
never heard of before, and so could not pass any opinion on it. It was 
before the use of this gas-retort business, however, that Mr. Key wrote 
to the Journat these words: ‘ The present method is to convert the sul- 
phuretted hydrogen into vitriol, which is successfully done ;”” and why 
he should have given up his ‘‘ successful” method for that of the gas- 
retort, of which neither he nor anyone else could predict the results, 
can only be accounted for by his predilection for experimenting. 

According to the Engineer’s views, I have, in my official capacity, been 
guilty of giving the Company bad advice, and of hindering his develop- 
ment of the works. To my mind there is only one thing with which I 
can reproach myself in connection with these works ; and I do reproach 
myself, as perhaps with a little more energy I might have aided the 
Company more than I havedone. It is in this wise: In the fall of 1882, 
the Engineer, having his vitriol plant nearly ready, said to me, on one of 
my visits, that he did not know how he was going to manage the works 
now he had them built, as he knew nothing about vitriol making; and 
asked me, if, in my travels, I should come across a good man who 
thoroughly understood the business, to let him know. I admit I was 
rather lethargic in this business. I did recommend him a man, but only 
in a half-hearted sort of way; and this was partly owing to my hearing 
that Mr. Key had sent a distant relative of his to a well-known vitriol 
works for a fortnight’s instruction in the manufacture. When this 
reached my ears, I did not attempt to displace so valuable a man; 
and the subject accordingly dropped. In August he came over to 
Manchester and implored me to send him a “ good man to look 
after the vitriol manufacture,” as everything had gone “all wrong;”’ 
and I think he will agree with me that I substantially helped him out of 
his dilemma by persuading an assistant of mine, Mr. W. Jesse Lovett (a 
man second to none in experience of the methods used to successfully 
make vitriol from the spent oxide of gas-works) to go to look after the 
works. This was done at some sacrifice to myself, as Mr. Lovett had 
charge of an important series of investigations for me at the time. It 
has been duzing his time that the works have been so much improved— 
in fact, the works had been gradually drifting into such a state of chaos, 
that I quite agreed with Mr. Key when he stated to me, in the Queen’s 
Hotel, Manchester, that they were “all wrong;” and there is no doubt 
that during the past twelve months the works have been brought up to 
that state of efficiency which Mr. Key intended when they were first laid 
out. Aweek or so before Mr. Lovett arrived at the works a report reached 
me that the Company had had an explosion at their chemical works, and 
that a man had been killed. I wrote inquiring if this were true; and Mr. Key 
replied that a slight explosion had occurred, and that a man had been 
‘‘ gassed ” at the kilns. This caused me to go over, and I was shown where 
the end of the condenser had been blown out ; and there is no doubt in 
my own mind that the foul gases blow over to the works of Messrs. 
Vickers as stated, though I cannot think they did as much damage as 
their workmen would desire us to believe. In fact, I may say that for 
some time during which the Engineer was busy with his extraordinary 
experiments I feel sure that sulphuretted hydrogen must have escaped, 
for there were evidences, in the shape of blackened paint on the signal- 
box by the railway siding close to the works; but I am confident that 
for many months—in fact, since Mr. Lovett’s appearance on the scene— 
the works have been most carefully conducted, and free from escape of 
noxious vapours. 

I have characterized the Engineer’s experiment as being extraordinary, 
having had the opportunity of seeing the results of them (or at least 
some of the results); and I can safely say that, although I have seen 
many vitriol works and many mishaps with vitriol chambers, I have 
never seen any get into such a mess as I have seen at the chemical works 
of the Sheffield United Gas Company. The chambers filled up with 
light-coloured mud ; the amount of nitre used was excessive, and this evil 





showed itself in its characteristic manner; while the hot vitriol tower 
was nearly choked up with solid sulphur, the result of endeavouring to 
make oil of vitriol from sulphuretted hydrogen. These results, coupled 
with the fact that the Company have gone back to the old system of 
purification which existed for some time after I passed the works for 
a certificate, show that Mr. Key was a little premature when, in the pages 
of the Journat, he described his plan of making oil of vitriol from 
sulphuretted hydrogen as ‘“‘successful.’’ He is to be accounted solely 
responsible for the change of method, as, by his own showing, he first 
employed oxide of iron, and then he altered the system, not because the 
Inspector desired it, but ‘‘ requiring the space.” 

I may pass over the period from October, 1883, to July, 1884. Before 
I resigned my official appointment I had the pleasure of seeing the oxide 
of iron system re-introduced, and I expressed my hearty approval. In 
May, 1883, the Engineer was burning the sulphuretted hydrogen under- 
neath his boilers; at the end of September, 1884, he was absorbing it in 
oxide of iron. What, then, becomes of the Chairman’s statement: 
‘“‘ Why, changed to the same plan we adopted in the year 1883 ?” 

It may be as well to add that I have never offered the slightest objec. 
tion to the introduction of the system of oxide of iron purification at 
these or any other works. In fact, if anyone will trouble to read my 
report in the Twentieth Annual Report of the Chief Inspector under the 
Alkali Act, he will see that so much have we encouraged the use of this 
process, that whereas in 1882 only nine works employed it, in 1883 no 
less than 27 works were committed to the process; and, further, on 
page 83 of the same report I have given the details of the results of 
many of our observations, in order to guide those who might be wishful 
to use the process. 

This is my statement, which I am fully Poy to substantiate on 
oath, and to produce the evidence in support of it. ,. Oe 

Thornelifie: near Sheffield, Nov. 11, 1884. Gzonex E. Davis. 





FELDMANN’S APPARATUS FOR THE DISTILLATION OF 
AMMONIACAL LIQUOR. 
Sim,—lIn the ‘ Correspondence ’”’ column of the Journau for Feb. 5 
last, p. 236, the following statement occurs :— 


“M. Chevalet, of Troyes, writes to inform us that the German patent 
taken out by Dr. Feldmann for ‘ Apparatus for the Distillation of Ammonia,’ 
which was described in the Journat for Oct. 9 last year (p. 610), has been 
pronounced null and void by the German Imperial Commission of Patents 
at Berlin; M. Chevalet having successfully established his claim to the 
origination of the apparatus, as in his letter to the Journat of Nov. 6 last 
he intimated his intention of doing.” 

In order to prevent misunderstanding, allow me to inform you that, at 
the instigation of Messrs. Vorster and Griineberg, of Kalk, and Mr. Louis 
August Chevalet, of Troyes, on the 24th of January, 1884, the German 
Imperial Patent Office declared part of my patent void. Against this 
decision I appealed to the Supreme Court of Justice at Leipzic ; and on 
the 27th of September last this Court reversed the former decision of the 
Patent Office, and reinstated the validity of my patent in its principal 


parts. ; 
Bremen, Nov. 1, 1884. A. FeLpMann. 


Hegister of Patents. 


Gas WARMING AND VENTILATING Stoves.—Bond, F. T., of Gloucester. 
No. 407; Jan. 2, 1884. 

This invention consists in the construction of a stove for heating and 
ventilating purposes in which the products of combustion from a gas- 
burner, oil-lamp, or other source of heat, are made to pass through a series 
of vertical metallic tubes produced by the apposition to one another of 
concentrically corrugated cylinders of sheet metal, or of a corrugated and 
a plane cylinder. 





Fig. 7 
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Fig. 1 is a vertical section through the middle of the stove. A is the 
outer corrugated cylinder; B a drum inside the cylinder; C a tube con- 
necting the upper aperture of the drum with the corresponding aperture 
in the cap G, the other aperture of which serves as a vent for the pro- 
ducts of combustion. F is a loose circular cover with holes in its margin, 
for the purpose of protecting the interior of the drum from dust. D is the 
lower aperture of the drum, which is connected by a tube, through the 
aperture E, with the outer air. K is the burner. 

Fig. 2 is a horizontal section through the centre of the stove, and shows 
the way in which the corrugations of the outer cylinder are converted into 
tubes of semicircular section when the drum is constructed of plane metal. 
The same effect would be produced by placing the plane cylinder outside, 
and constructing the drum of corrugated metal. ; 

Fig. 3 is a similar section, but showing how increased metallic surface is 
obtained by constructing the drum of corrugated metal like the cylinder, 
and adapting the one to the other, so as to produce tubes of cylindrical 
section. 


Gas Water Heater.—Fletcher, T., of Warrington. No. 809 ; Jan. 5, 1884. 
This invention relates to the construction of apparatus for heating 
water ‘by bringing it into actual contact with the heated products of the 
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combustion of coal gas, as shown in the accompanying illustrations. Fig. 1 
is a sectional elevation of the apparatus; and fig. 2 a sectional plan of the 
same. 


Fig 1 
































The outer casing is formed of a single thickness of metal (or other suit- 
able material) ; or it may be constructed with two shells, in which case 
the space between the two may be packed. When the use of a dash-plate 
is advisable—as, for — in some cases where a single jet is employed 
—it may be placed immediately below the top of the casing, as shown by 
dotted lines fig. 1. The water-jets C are placed approximately central, or 
concentric with the casing ; and they are connected to the water supply by 
a pipe L, within which is a strainer or filter for the purpose of removing 
matter suspended in, or mechanically mixed with the water. Below the 
jets is a shallow tray E; and below the tray there is formed in the bottom 
of the casing an annular water — N, surrounding an opening G for the 

assage into the apparatus of the products of combustion from the gas- 
4 J. This opening should be of smaller diameter than the tray, so 
that no water may fall through the opening and upon the burner when the 
apparatus is at work. The annular space N is provided with an outlet H 
for the delivery of the heated water collected therein. The products of 
combustion are led away from the apparatus by means of a bent flue or 
tube B; or, when the dash-plate is employed, a straight vertical flue is 
used, having its opening immediately above the dash-plate. The tray E is 
suspended by metal strips from the outer casing; and the casing itself 
may be supported so as to leave room for the burner below the bottom of 
the vessel. 

The action of the apparatus is as follows :—The gas supply having been 
connected to the nozzle of the burner and the water supply to the nozzle 
of the jet tube, the gas is lighted, and the water turned on. The jets of 
water striking each other, the dash-plate, or the sides of the casing, are 
diffused throughout the interior of the casing as spray, which (after falling 
slowly) is collected partly in the annular space N, and partly in the tray 
E, from which it overflows into the annular space, and thence through the 
discharge nozzle H. The heated gases from the burner, passing through 
the spray, part with their heat. This is taken up by the spray, which is 
further heated on its passage as water through the tray E and the annular 
space N. ‘The only portions of the apparatus exposed to the possible 
action of the flame or heated gases, being covered on the inner surface 
with water, are always maintained at a lower temperature than that of 
boiling water; and they are thus protected from corrosive local action or 
injury from the heat. 


ATTACHMENT FoR GaAs-BuRNERS.—Pietz, C., of New York. No. 1175; 
Aug. 12, 1884. 

This invention relates to a gas-burner provided with an attachment by 
means of which the flow of gas will be cut off, if the flame is blown out; 
and concerning which the patentee says: ‘‘ It has frequently happened that 
gas has been blown out by inexperienced persons, who have been suffocated 
by the subsequent continued flow of gas. To avoid such accidents is the 
object of my invention, which consists principally in the combination of a 
gas-burner with a surrounding fan blower, which is revolved if the flame 
is blown out, and thereby shuts off the supply of gas.” 


Fig. 
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Fig. 1 is a perspective view of the burner, showing it when the gas is 
partially turned off ; and fig. 2, a longitudinal central section, with the gas 
turned on. 

A gas-burner of the customary construction is shown; and around the 
upper portion of it is placed a fan blower A seated upon a sleeve B, that 
surrounds the upper part of the burner. The upper edge of the sleeve is 
scalloped as shown, to decrease the contact surface. The fan blower has 
upright or inclined blades ; and is revolved by the air current, if the gas is 
blown out. Through the side of the burner extends a rod D, to the inner 
end of which is attached a valve, while the outer end carries a key or arm 

This key is weighted at its upper edge by a weight F; and is of such 
length that when in an upright position (as shown in fig. 2), it extends 
with its top between two of the blades of the fan blower. The rod D 
passes through a sleeve G, and is connected to a valve-rod H that carries 





the ball-valve I. The connection between the rods D and H is made by 
means of a staple and eye as shown ; so that when the rod D is partially 
revolved, the valve-rod H, and with it the ball-valve I, will move up or 
down vertically. J is a valve-seat formed within the burner, and provided 
with a slit, which is closed when the ball-valve is raised. 

The operation of the device is as follows :—In its normal condition, the 
weighted key E projects between, and is held in an upright position by 
the blades of the fan blower, and the valve is open, permitting the free 
passage of gas (see fig. 2). As soon as the gas is blown out, the fan blower 
A is revolved; and the blades striking the | E, will throw it down (see 
fig. 1). As soon as the top of the key is free of the fan blower, its weight 
F will cause the key, and with it the rod D, to revolve, until the valve I is 
raised up to its seat J. The valve will now be closed, and the further 
admission of gas cut off. 


se taped ae, 8. L., of Philadelphia, U.S.A. No. 6662; April 22, 
1884 


This invention consists in the combination with the exploding cylinder 
of compression gas-engines a trunk or long piston, having channels through 
which air is forced into the exploding cylinder, and working through 
a packing located considerably below the portion of the cylinder wherein 
the gas is exploded and the power developed. The cylinder and trunk or 
piston are in a vertical position ; and a larger piston formed on the lower 
end thereof, acting as a guide for the lower end of the trunk, and also with 
suitable valves and the cylinder in which it reciprocates, operates as an air- 
pump for purging the working cylinder from the charge from the preceding 
pressure stroke. This function is effected by a peculiar adjustment of 
valves, whereby leakage and expense of closely Atted working parts hereto- 
fore found necessary is avoided ; also in measuring definitely the propor- 
tions of gas and air introduced into the cylinder at each compressing charge 
by means of pumps. The time for the closing of certain valves of each is 
automatically varied and controlled by aspeed regulator, so as to introduce 
explosive charges sufficient to compensate for any variations in velocity of 
the engine arising from variations in resistance of work, and by such 
automatic adjustment to maintain nearly uniform speed, with an economy 
of fuel or gas. 

The whole arrangement dispenses with the necessity for the usual cooling 
water-jacket and water supply, and secures more thorough combustion by 
reason of a higher temperature of the cylinder and greater elastic force and 
consequent power as a result of the higher temperature of the gases and air 
during the working stroke. Further economy is also realized by protecting 
from radiation the portion of the cylinder in which the explosion or com- 
bustion is performed, whereby the sensible heat developed in the compres- 
sion of the charge contributes to the elastic force of the charge, instead of 
being absorbed by contact with a cooling or radiating cylinder as heretofore 
practised. 


























Fig. 1 is a sectional elevation of the engine; and fig. 2 a side elevation. 
The general arrangement of the parts of the engine will be gathered from 
these illustrations. 


APPLICATIONS FOR LETTERS PATENT. 

14,714.—Rosrmsoy, 8., Fleet Street, London, “ Improvements in engines 
actuated by steam, air, or gas.” Nov. 7. 

14,765.—M'GruLivnay, J., Chancery Lane, London, “ Improvements in 
gas-engines.” Nov. 8. 

14,774.—Reep, A. H., “A new or improved apparatus for the manu- 
facture of a lighting gas from hydrocarburets.” A communication from 
Mdlle. Adéle Michaux, Paris. Nov. 8. 

14,810.—Weston, J. H., Fleet Street, London, “Improved arrangement 
of apparatus connected with increasing the brilliancy of coal gas by the 
admixture of vapour from a liquid carbon.” Nov. 10. 

14,830.—West Ley, I., Birmingham, “ An improved ventilating heating 
gas-stove.” Nov. 11. 

14,861.—Stvuart, W. G., Chancery Lane, London, “ Improvements in 
meters for water or other liquids.” Nov. 11. 

14,893.—Carnx, T., Malvern Link, “Improvements in gas-pressure 
regulators or governors.” Nov. 12. 

14,902.—Bowre, J., TuRNER, W., and Hii, M., Southampton Buildings, 
London, “ A new or improved liquid-meter.” Nov, 12. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
859.—BrapsBeEar, T., Birmingham, “Improvements in apparatus for 
preventing vibration or irregularity in the flow of gas in mains or pipes 
supplying gas-engines.” Jan. 7. 
2123.—Piumpton, G., Warrington, “ A new or improved combination 
tool for use by gas-fitters and others.” Jan. 25. 
2611.—Hunt, C., Birmingham, “ Improvements in sun-burners.” Feb. 2. 








Tue Directors of the Monte Video Gas Company, Limited, have declared 
a dividend of 12s. per share in respect of the half year ended June 30 last. 
Warrants will be issued on the Ist prox. 
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SUPREME COURT OF JUDICATURE.—COURT OF APPEAL. 
Fray, Nov. 14. 
(Before Lords Justices BowEN and Fry.) 
FLOYD V. ST. MICHAEL’S GAS COMPANY, LIMITED. 
This was an appeal by the plaintiff from the refusal of Vice-Chancellor 
Bacon to appoint a receiver of the effects of the Company (see ante, p. 291). 
Upon the appeal being called on, 

Mr. Warry said he had to ask that the appeal might stand out of the 
yor for a month, in order that Counsel might be properly instructed. 

he case had unexpectedly come into the paper, and there had also been a 
change of solicitors. 

Lord Justice Fry asked when the change took place. 

Mr. Warry said he was unable to answer the question. 

Lord Justice Bowen pointed out that the view of the Court was 
inflexible as to the impropriety of allowing cases to be put into the list and 
then applying for an adjournment. 

Mr. Warry submitted that the respondents would not be prejudiced in 
any way by the adjournment. 

Lord Justice Fry said the appellant must proceed with the case. 

Mr. Warry said he was not instructed upon the appeal, but merely to 
make this application. 

Mr, Buck ey, for the respondents, asked that the appeal might be dis- 
missed with costs, as Counsel was not present to support it. 

Their Lordships made the order as asked. 





HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Tvuespay, Nov. 11. 
(Before Justice Cutty.) 
HAYWARD U, THE EAST LONDON WATER-WORKS COMPANY. 

Judgment was delivered in this case to-day. It will be remembered that 
it was a motion on behalf of the plaintiff to restrain the defendant Company 
from cutting off the water supply to certain houses at Leytonstone. The 
case was argued during the Vacation, and was before the Court on the 7th 
inst. (see ante, p. 853); when his Lordship deferred his decision. 

Justice Cuitty before commencing to deliver Judgment, asked Mr. 
Godefroi (who appeared for the plaintiff) whether he would undertake to 
institute proceedings to have the matter settled by the Justices. 

Mr. GopErFRo! said he preferred to take his Lordship’s decision upon the 
matter. 

Justice Currty: The plaintiff is a lessee for a long term of years of 36 
houses, of. which six are vacant, and the remainder occupied by weekly 
tenants. Under the Special Acts relating to the defendant Company and 
the General Act of 1847 the Company are bound, upon payment or a tender 
in advance of the rates, to supply water to the houses. A bond fide 
dispute has arisen, and it still subsists, between the plaintiff and the 
defendant Company, as to the basis on which the water-rate ought 
to be calculated. It is admitted on both sides that the effect of the 
statutes bearing on the question is that the only tribunal by which 
this dispute can be settled is that mentioned in the 68th section of 
the General Act, which provides that the question shall be determined by 
two Justices. The Court of Common Pleas, in the case of The New River 
Company v. Mather,* decided that this statutory tribunal has exclusive 
jurisdiction on the question of value; and that where a bond fide dispute 
exists at the commencement of the action, the value must be first ascer- 
tained by the Justices. The plaintiff, before the writ was issued, tendered 
the full amount payable, according to his contention, of the rate up to 
Christmas; the tender thus being for the rate in advance. The Company 
refused to accept the amount, and threatened to exercise the power con- 
ferred upon them by the 74th section, and stop the water supply, unless the 
full amount demanded by them for the rate in advance up to Christmas 
was paid. The sumclaimed by the Company in respect of each house is 
less than £20; and the plaintiff has offered to pay the full amount up to 
Christmas. Neither the plaintiff nor the defendants have taken any pro- 
ceedings before the Justices to have the dispute as to value determined. 
The plaintiff, moreover, by his Counsel at the bar, has declined to give 
any undertaking to institute such proceedings; contending that it is the 
duty of the defendants to do so before putting in force their power to cut 
off the water. The plaintiff's Counsel ines not even stated any ground for 
this contention beyond citing some passages from the judgment of the 
Court of Common Pleas in Mather’s case. But all that the Court decided 
in that case was that before the Company could sue they must have 
the dispute as to value determined. It did not decide that it was the 
duty of the Company to obtain the settlement of the dispute in all 
cases. Under these circumstances, the question is whether the plaintiff is 
entitled to an injunction to restrain the defendant Company cutting off 
the water. Of course, the only injunction that could be granted would be 
an injunction up to Christmas. It was argued for the defendants that 
the plaintiff's right to the supply of water was a statutory right, and that 
the only remedies open to the plaintiff were those given by the statutes 
which conferred the right, and that the statutes conferred a special 
remedy by penalty, payable to the person aggrieved when the water waa 
cut off. As at present advised, if it were necessary to decide the question, 
I should decline to adopt the plaintiff's argument. I see no reason why 
the Court should refuse to protect a right by injunction, merely because 
it is a voluntary right. In Cooper v. Whittingham (L. R. 15, Ch. Div.), 
the late Master of the Rolls (Sir G. Jessel) held that the ancillary remedy 
by injunction ought to be granted, although the statute had created a new 
offence, and imposed a penalty. In his judgment, his Lordship referred to 
the Judicature Act, 1873, section 25, sub-section 8, enabling the Court to 
grant an injunction in all cases in which it should appear to be just 
or convenient ; and stated his opinion to be, that this enactment 
might be said to be a supplement to all Acts of Parliament. The 
late Master of the Rolls gave a wider interpretation to the enactment 
than has since been adopted by the Court of Appeal; but the decision in 
Cooper v. Whittingham has not been overruled by the Court of Appeal, 
nor has that Court laid down any principle inconsistent with that upon 
which the case was decided. Before the passing of the statutes conferring 
on the Court of Chancery jurisdiction to determine questions of legal 
right, it was the constant practice of that Court to intervene by injunction 
in proper cases for the protection of the plaintiff, in Equity, pending the 
trial of the legal right, and until that right could be determined at law. 
But the intervention was temporary, and the Court required that proceed- 
ings should be taken to obtain the decision at law. It seems to me that 
the principle involved in that practice would apply to the present case. It 
was argued for the defendant Company that the damage to the plaintiff by 
cutting off the water would not be irreparable ; but I am satisfied that this 
argument by itself should not prevail. The supply of water to the inhabi- 
tants of London depends almost entirely on Water Companies. In the 
present case there are no less than 150 families dwelling in the plaintiff's 


* See JouRNAL, Vol, XXV., p. 647. 
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houses ; and I should have no hesitation in saying that the cutting off of the 
supply of water for domestic purposes prior to the date of the Judicature 
Act, 1873, would have been damage of so grievous a nature as to be 
within the principle of the decisions of the Court of Chancery as to 
irreparable damage, and that at all events it would fall within seo. 
tion 25, sub-section 8 of that Act. The unreported decision of the late 
Master of the Rolls in Love v. The Lambeth Water Company was dis. 
tinguishable from the present case, because there an attempt was made, 
by means of a mandatory injunction, to obtain the specific performance 
ob the statutory contract for a supply of water, and necessarily such an 
application failed. Upon that ground the case is distinguishable from the 
one before me. It is also distinguishable in this, that in the present cage 
a limited injunction only is asked for; and, further, the case was decided 
before the passing of the Judicature Act. I think in the present case no 
injunction should be granted. It would be neither just nor convenient to 
grant an injunction except pending the proceedings for the settlement of 
the dispute as to value or upon an undertaking by the plaintiff to com. 
mence proceedings within a short period. The question whether the 
defendant Company are entitled to cut off the water depends entirely 
upon the question whether the sum tendered is sufficient or not. If the 
defendant Company are right in their contention as to value, they are 
entitled to have the sum claimed by them paid in advance. The plaintiff 
having refused to give any undertaking to take proceedings before the 
Justices, and having failed to show any reason why the defendant Com. 
pany ought to be compelled to take the initiative, I shall refuse to grant 
an injunction. 

Mr. GopEFRor observed that as the result of his Lordship’s judgment 
the defendant Company would be in a position to cut off the supply of 
water at once. 

Justice Cuirry said they were entitled to do so, as the plaintiff would 
not give any reason why he should not take proceedings before the 
Justices. 

Mr. GopErrot! said the difficulty of doing so was this—that the plaintiff 
might wish to take the matter before another Court. 

Mr. R. S. Wricut (for the Company) said that if the plaintiff would take 
proceedings to have the matter settled, the Company, even after his Lord- 
ship’s decision, would not cut off the water. 

r. GopEFROI said that, without prejudice to any appeal, the plaintiff 
would undertake to proceed before the Justices. 

Justice Cutty said, this being so, perhaps the Company would agree 
(although they were not bound to do so) not to cut off the supply of water 
for a short time. 1 

Mr. Wricut said the water supply should not be cut off for a fortnight. 
He did not know whether his friend would agree to treat the motion as the 
hearing of the cause. 

Mr. GoprEFRor said he preferred not to do so, as his client might wish to 
appeal. Of course the money which had been paid into Court would be 
paid out to the plaintiff. 

Justice Cuitty: Certainly. 

The injunction was accordingly refused, with costs. 


Wepnespay, Nov. 12. 
(Before Justice Pearson.) 
THE WITHAM LOCAL BOARD v. OLIVER. 

This was an action for the specific performance of a curious agreement 
entered into in July, 1869, between the Local Board for the town of 
Witham and Mr. Oliver, a neighbouring landowner. The agreement was 
in four clauses. In the first place, Mr. Oliver agreed to grant to the 
Board a small piece of land for the purpose of a road, in order to open out 
his property for building, and also to grant another piece of land for the 
purpose of a water tower. In the second place, the Board agreed to make 
the road and build the tower. The third term of the agreement was the 
cause of the dispute. By this term Mr. Oliver agreed, at the expense of 
the Board, to grant a lease to them of a parcel of land of about 30 perches, 
for a term of ten years, at the annual rent of 1s., renewable from time to 
time, at the option of the Board, for the purpose of an outfall for the 
drainage of the parish of Witham, and also to “allow the use of the land 
of the said William Macganlay Oliver below the level of the said outfall 
for drainage purposes.” By the fourth term the Board agreed that 
Mr. Oliver should have the benefit of the sewage matter during the period 
of such lease for the use of himself or his tenants, paying nothing 
therefor. The Board constructed a sewage tank on the 30 perches 
of land which they had agreed to lease, with an outlet (without any 
other works) on to Mr. Oliver’s land. At that place Mr. Oliver had a 
piece of land of 46 acres in extent with a slope away from the tank. 
This, it was allowed by both parties, was the Teed referred to in the 
agreement. The real question in dispute was whether, on the proper con- 
struction of the agreement, the Board were obliged to construct further 
drainage works to‘enable the sewage to be distributed over Mr. Oliver's 
land, or whether Mr. Oliver was bound to take the sewage in a mass, and 
dispose of it as best hecould. At the trial, judgment was given for specific 
performance ; the determination of the question at issue was then post- 
poned till the settlement of the lease in Chambers, and was now brought 
into Court on an adjourned summons. 

Mr. Warmineton, Q.C., and Mr. Fe.ttowes appeared for the Local 
Board; Mr. H. R. Girrarp, Q.C., and Mr. Byrne, for Mr. Oliver. 2 

Justice Pearson came to the conclusion that the effect of the few words in 
dispute—“ allow the use of the land for drainage purposes,” which had 
caused all the difficulty, was not to give the Local Board a right to pour 
their sewage on the land indiscriminately in such a way as would prevent, 
and (according to the evidence, had prevented) the proper use and enjoy- 
ment of the land for agricultural or other purposes; but that the Board 
should have liberty, by the construction of proper means for distributing 
the sewage over the land in a manner to benefit it and not injure it for 
agricultural purposes, to make such use of it for disposing of their sewage 
as should be most convenient to them. In order to prevent future difii- 
culties and disputes as to the rights of the parties, he thought that the 
lease should contain a recital that he had declared this was the true con- 
struction of the agreement, and that Mr. Oliver should covenant to allow 
the Board to use the 46 acres for drainage purposes, in accordance with 
the declaration. 





COURT OF SESSION—SECOND DIVISION. 
Saturpay, Nov. 15. 
(Before the Lorp Justice CuerK, and Lords YouneG, CratcHiLy, and 
RUTHERFURD-CLARK.) 

NORTH BERWICK GAS COMPANY UV. ROBERTSON AND CO. 
IMPORTANT DECISION AFFECTING CONTRACTS FOR RESIDUAL PRODUCTS. 
To-day their Lordships disposed of an appeal from Messrs. Robertson 

and Co., of Dunbar, in an action by the North Berwick Gas Company, 
wherein an interesting decision affecting contracts for the residual products 
of gas manufacture was given. By letter, dated Aug. 9, 1878, addressed 
to Mr. Webster, then the Manager of the North Berwick Gas-Works, 
Messrs. Robertson and Co. offered 12s. 6d. per ton for all the tar and 
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ammoniacal liquor roduced at the gas-works for one year from the 
expiration of their last contract, or for such longer period as might be 
mutually agreed upon. On Aug. 12, Mr. M‘Culloch, the Secretary of the 
Company, wrote in reply that the offer for one year from the date of 
the expiration of the last contract had been laid before the Directors ; and 
the writer was directed to accept the offer, on condition that Messrs. 
Robertson and Co. supplied all casks and paid all carriage, and that all 
accounts should be paid quarterly. The parties continued to deal on these 
terms till March 24, 1883, when the Company’s Manager wrote to Messrs. 
Robertson and Co., stating that the Company had contracted with a 
Glasgow firm for the sale of their tar and ammoniacal liquor as from 
April 1, 1883, and that Messrs. Robertson and Co. would only be supplied 
to the end of the following week. The Company brought an action in the 
Sheriff Court against Messrs. Robertson and Co. for £68 18s. 6d., being the 
value of the gas tar and ammoniacal liquor supplied to them from Aug. 8, 
1882, to April 3, 1883. In defence it was maintained (1) that there was a 
current contract for the year from July 31, 1882, to July 31, 1883, and the 
defenders had a claim of damages against the pursuers for failure to 
implement the contract on which they pleaded compensation; and (2) 
that, in any view, the notice given by the pursuers that they would cease 
to supply the defenders with gas tar and ammoniacal liquor was “ insuffi- 
cient ” according to the practice of the trade andcommon law. The Sheriff 
Substitute, on the hearing, gave decree as concluded for against Messrs. 
Robertson and Co., and pointed out that the contract between the parties 
was, in his opinion, constituted by the letters above referred to, and clearly 
was only for the year ending July 31, 1879. The pursuers continued to 
send their tar and ammoniacal liquor to the defenders on the same terms 
as was contracted for; but he did not think it could be maintained that by 
so doing the pursuers entered into any new contract after the contract for 
the year to July 31, 1879, had expired. The pursuers were free to refuse 
to furnish the gas tar and ammoniacal liquor to the defenders; and the 
defenders were equally free to refuse to take them. The defenders sub- 
mitted that they were entitled to longer notice that the pursuers were to 
cease supplying gas tar and ammoniacal liquor. The Sheriff Substitute 
thought this an important matter, and it had caused him some difficulty. 
There was no doubt that manufacturers with large works and heavy pay- 
ments to make to workmen were much inconvenienced if suddenly deprived 
of the materials used in theirmanufacture; butif they entered into contracts 
for supplies, their remedy was to see that these contracts were regularly 
renewed and made binding. The defenders had averred that the notice was 
too short, according to the usage of the trade; but they did not aver that 
according to such usage any particular length of notice was given, or make 
any averment relevant to be admitted to proof. He was of opinion that, 
after the expiration of the contract, either party was at liberty at any time 
to cease dealing on the terms contracted for. Messrs. Robertson and Co. 
appealed to the Sheriff Principal; but he also held that after 1879 the 
parties were dealing without a contract, and that it was the business of 
the defenders to secure themselves by contract against the stoppage of a 
precarious supply. 

The appeal to the Court of Session was refused ; Lord CraicHILu dis- 
senting, as he thought they should allow an amendment of the case, with 
the view of importing into it an averment, mooted for the first time in the 
Superior Court, that there had been a verbal renewal of the contract after 

9 


The Lorp Justice CLERK said there was nothing shown by the appel- 
lants beyond the written contract; and they had not insisted upon the 
averment that the continuance from year to year was according to the 
custom of the trade. As to the effect of the shortness of notice, if there was 
enough to substantiate a counter claim of damages, this could be done by 
a subsequent action but it would not justify them now refusing payment 
of the money due to the Gas Company. 

Expenses were given to the respondents. 





SHEFFIELD COUNTY COURT.—Tuurspay, Nov. 13. 
(Before Mr. T. Exxison, Judge.) 
THE BATH-RATE DISPUTE. 

To-day his Honour gave judgment in four actions heard on the previous 
Thursday (see ante, P: 854), in which the Sheffield Water Company sought 
to recover arrears of bath-rate. The defendants were Mr. J. Brailsford, 
Mr. H. Cornelius Flory, Mr. Joseph Hall, and Mr. F. W. Bramwell. 

His Honour said he reserved his decision because these cases presented 
some difference in circumstances from the others which he decided on the 
——- occasion—whether sufiicient to alter his judgment was the point 

e wished to consider. With respect to two of the cases—that against 
Mr. Brailsford, and that against Mr. Bramwell—they stood upon precisely 
the same footing. At a period subsequent to that for which the Com- 
pany were suing them for their water-rate, they put up meters, through 
which the water flowed to their baths during a given time; and their 
contention was that the meters having indicated that a certain quantity 
of water | pare to the baths during a given time, and that the circum- 
stances of their families were the same as before, this was a reasonable 
conclusion as to the quantity of water supplied by the Company during 
the time for which they were now suing. To his mind, this was no evi- 
dence whatever ; in point of fact, it was inadmissible as evidence. It was 
a step of a very fallible process of logic, because it had to be fortified by 
a great number of “ifs.” No doubt if the same quantity of water passed 
through the meter, at the time it was used, that passed to the bath 
without the meter, the amount charged ought to the same. But 
this was the question that he had to decide; and he had to decide it 
to 1000 gallons. How could he possibly do this? The slightest error 
of forgetfulness might cause a great waste of water; and it was there- 
fore impossible to accept the meter as any solution. The subsequent 
use of a meter made no difference whatever; and, therefore, in these 
two cases his judgment would be for the Water Company for the 
full amount claimed. As to the other two cases—those against Mr. 
Hall and Mr. Flory—the circumstances were different; but he was not 
sure he had all the elements before him necessary to enable him to 
come toa decision. According to Mr. Hall’s evidence, he never used the 
Company’s water in his bath, but paid a quarter’s rent under protest, 
after which he cut off the connection between the supply and his bath, 
and informed the Company of what he had done. He had not the dates 
when this was done, nor had he evidence to show how the information 
was given. 

_ Mr. Barker (who appeared for the Company) said the case was adjourned 
in order that the defendant might produce a receipt. 

His Honour: Showing that he paid the money under protest. 

Mr. Hall was then called, and produced the receipt; but it did not show 
that he had paid the rate under protest. Being asked when he cut off the 
connection between his bath and the water supply, he said it was before 
the conclusion of the first quarter, for which be paid; but he could not 
give the date, nor that of the time when he told the Company that he had 
severed the connection. 

His Honour said that under these circumstances he must give judgment 
for the Company. There now only remained the action against Mr. Flo ; 





and this was a case which was the most favourable to the defendant. It 
appeared that he never made any payment at all for his bath; in fact 
there was a difficulty, when the case came before him in the previous 
week, in proving that there was a bath at all. Mr. Chambers ultimately 
admitted that there was one; but he contended, and as he (his Honour) 
thought rightly, that there being a bath in the house was not sufficient 
to entitle the Company to charge a bath-rate. There must be something 
more than that. The words of the 3lst section of the Act were: “Ifa 

erson shall require water for a bath;” and he should want evidence that 

{r. Flory did require a supply of water for his bath. If he did not require 
a supply of water, he could not see how Mr. Flory was liable. He did not 
see anything in the Act that entitled the Company to charge a bath-rate 
oy because a man had a bath in his house. There must be a request 
to the Company to supply water. 

Mr. BaRKeER said when the case was being argued he was not aware that 
this view was passing through his Honour’s mind. He concluded that 
when it was admitted that there was a bath in the house, it would be aiso 
admitted that a supply of water to it would be required. He believed, how- 
ever, he had a letter from the defendant giving notice that he required 
a supply of water to his bath. 

; Mr. CuamBeks (who appeared for the defendant) asked the date of the 
etter. 

Mr. Barker referred to the date, and found that it was subsequent to 
the period for which the claim was made. He then contended that the 
fact of there being a fixed bath in the house, the connection of which was 
with the mains of the Company, was equivalent to a direct request to be 
supplied with water. 

Mr. CuamsBeERs said the connection was not with the Company's mains, 
but with the cistern which was supplied from the mains. 

His Honour said he was inclined to think that the mere fixing of a bath 
and connecting it with the Company’s supply was not sufficient, but that 
there must be more than this to constitute a request to be supplied with 
water for the bath. 

This point having been argued on both sides, the case was adjourned, in 
order that Mr. Barker might have an opportunity of proving that the 
defendant requested that his bath should & supplied with water. Subse- 
quently, however, his Honour again mentioned the case, and said he 
should give a verdict for the Company for the amount claimed. 

Costs were allowed in each of the four cases. 


Four other cases came before his Honour on the above-named day, and 
three were decided in favour of the Company ; the decision in the fourth 
being deferred for a week. 





WORSHIP STREET POLICE COURT.—Saturpay, Noy, 15. 
(Before Mr. Bususy.) 
ANOTHER “ ANNUAL VALUE” DISPUTE, 

To-day the East London Water-Works Company appeared by their 
Secretary (Mr. I. A. Crookenden) to answer a summons taken out by Mr. 
Noel, in respect of the supply of water to seven houses in Hackney. 

Mr. AnpREwEs, of the Water Consumers’ Defence League, appeared for 
the complainant ; and Mr. Kiser, solicitor, for the Company. 

The dispute between the complainant and the Company was the old one 
of ‘net annual value.” In the present case the complainant had, up to 
the delivery of the judgment in the Dobbs case, been paying on the gross 
annual value of £28 per house. After that judgment, the Company 
accepted payment at £23 per house ; but the complainant had subsequently 
looked into his receipts and disbursements in respect of the houses, and 
found that the premises were valued under £20 each. He, however, ten- 
dered on the parochial assessment of £22, and this the Company refused 
to accept. 

Mr. ANDREWES put in a tabulated statement of the receipts from the 
houses, against which were to be set off parish rates, inhabited house duty, 
water, insurance, &c.; the complainant, in fact, paying every outgoing as 
well as repairs—the houses being what is known as “ weekly property.” 
The tabulated statement reduced the soos to £19 15s. per annum for 
each house; but the complainant was said to be willing to pay on £22, 
though he took one new objection—i.e., that the Company were not entitled 
to charge on houses that were empty for a term. 

After the case had proceeded, an adjournment became necessary; and 
the further hearing was fixed for Saturday next. 





HAMMERSMITH POLICE COURT.—WeEpneEspay, Nov. 12. 
(Before Mr. PaGet.) 

THE GASLIGHT AND COKE COMPANY UV. THE VESTRY OF KENSINGTON. 

To-day the Vestry of Kensington were summoned by The Gaslight and 
Coke Company, who sought to recover the cost of lowering a gas-main in 
Courtfield Gardens, South Kensington. 

Mr. DaNcKWERTS es in support of the summons, and said his 
Worship was required to settle the cost of certain works ordered by the 
Vestry and carried out by the Gas Company. The proceedings were taken 
under the Towns Improvement Clauses Act; and he relied upon a letter 
received from Mr. Weaver, Surveyor to the Vestry, to recover the money. 
The letter stated that Mr. Weaver found the gas-main at the west end of 
Courtfield Gardens 1 ft. 3in. only below the surface of the road, and it was 
desirable that it should be lowered to a uniform depth of not less than 
2 feet; also that, as the work in the road was at a standstill, he would be 
glad if the Company would lower the main at their earliest convenience. 
Mr. Danckwerts read a second letter from Mr. Weaver, stating that the 
work was being executed under his superintendence, but not to his satis- 
faction, and recommending the use of concrete. 

Mr. M‘Kenzie, who appeared for the Vestry, submitted that it was not a 
case which came within the jurisdiction of the Magistrate; and that the 
Surveyor’s letter was not a notice calling upon the Company to execute 
the work. 

Mr. Pacet thought he had jurisdiction, and assessed the amount at 
£28 12s. 6d. (the cost of the work), and the costs at £3 5s. 





Lecture on Coat Propucts.—On Monday evening, the 10th inst., 
Mr. J. H. Hill delivered a lecture to the York Church of England Union, 
at theChurch Institute, York, on “ Coal Products.” Mr. J. Burdett, one of 
the foremen at the York Gas-Works, ee the chair, and there was 
a numerous attendance. The lecture was of a very interesting character, 
and was illustrated by experiments, and by samples of about 80 different 
products, all resulting from the distillation of coal. The immense import- 
ance of these both from a chemical, an artistic, and a commercial point of 
view was strikingly shown and enlarged upon by means of diagrams and 
statistics. The obvious connection of this inexhaustible store of valuable 
substances contained in coal and the waste and nuisance caused by house- 
hold fires, was alluded to by the lecturer, as showing the possibility that 
posterity may, and doubtless will, find it more economical to use gaseous 
than solid fuel almost exclusively for the production of heat. A cordial 
vote of thanks was accorded to Mr. Hill for his lecture. 
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Rliscellancous Aetos. 


THE BRITISH es i THE ADVANCEMENT OF 
SCIENC 

At a Meeting of the General Committee of the British Association held 
at the Royal Institution last Tuesday, Sir Lyon Playfair was elected 
President for the meeting at Aberdeen next year; and the following 
(among other) appointments were made :—General Treasurer, Professor 
A. W. Williamson, Ph.D., F.R.S.; General Secretaries, Captain Douglas 
Galton, C.B., F.R.S., and A. G, Vernon Harcourt, F.R.S.; Secretary, 
Professor Bonney, D.Sc., F.R.S. 

Invitations for the year 1886 were received from Birmingham, Bourne- 
mouth, and Manchester ; and after a discussion—in which the representa- 
tives of Manchester expressed their willingness to withdraw in favour of 
Birmingham for the year 1886, but their earnest hope that the Association 
would not fail to visit them in 1887—it was agreed nem. con. to accept the 
invitation from the town of Birmingham for the year 1886. 

The report af the Council relating to the rules concerning the represen- 
tation of local scientific societies at the meetings of the Association, and 
the establishment of a Permanent Committee as a means of union between 
them and the Association, were sanctioned. 





THE WEIGHTS AND MEASURES ACT. 

Mr. H. J. Chaney, of the Standard Department, has favoured us with a 
copy of the report presented to Parliament by the Board of Trade on their 
proceedings and business during last year under the Weights and Measures 
Act, 1878. 

The report states that the Act continues to work satisfactorily; in fact, 
during the past twelve months the representations made to the Board have 
been in favour of greater accuracy in the verification and stamping of 
weights and measures, rather than for increased stringency in the detection 
of fraud. Several Chambers of Commerce have recently requested that a 
new standard of the weight of 112 lbs. might be legalized; but the Board 
have not felt justified in recommending the legalization of sucha standard, 
unless a general demand for it existed, which is not the case. A similar 
difficulty has arisen as regards a new standard of the weight of 20 lbs. or 
one-fifth of the “ cental,” which was also asked for by other Chambers of 
Commerce. In reply to inquiries as to the use of gauges other than the 
new standard wire-gauge, it has been stated by the Board that, in their 
view of the matter, a contract can only be maintained when made according 
to denominations of standards duly legalized under the Act. The Board 
have, however, no power to put an authoritative construction on the Act. 
With reference to gauges used for flat metals—for sheet and hoop iron—it 
has been represented that a standard flat-metal gauge would be desirable. 
The Board have, however, no power under the Act to make a standard 
applicable to sheet and hoopiron only. All that the Board could do (if, 
after consideration, they should think it advisable) would be to cause to be 
made a standard flat-metal gauge applicable to any metal, whether iron, 
brass, tin, &c. The new standard wire-gauge has been adopted by the 
War, Admiralty, and India Departments, as well as by the local authorities 
of certain districts practically interested. 

Appended to the report is the memorandum issued by the Board last 
August, as to the use of a standard test-meter for testing large meters 
outside the inspector’s office. This arrangement of meter was described 
in the Journax for Aug. 26, p. 377. There is also attached to the report a 
return, showing the number of gas-meters tested during the past year by 
the different inspectors under the Sale of Gas Act. This shows that out 
of 250,146 meters tested, 15,439 were rejected. London naturally takes 
the lead as to the number of tests made. There were 125,370 (or rather 
more than half the total number); and of these 10,534 meters were 
rejected (or more than two-thirds of the total number not passed by the 
inspectors). Edinburgh is second in the list, with 32,892 meters, of which 
241 were rejected; then Glasgow, with 15,525, and 365 rejections; Old- 
ham, with 14,718, and 137 rejections; Birmingham, with 10,429, and 203 
rejections ; Manchester, with 9312, and 940 rejections; and Salford, with 
6219, and 700 rejections. Concerning these figures, the following note is 
appended :—“ The above numbers do not include meters for foreign 
countries, There are 30 meter manufacturers in this country, some of 
whom do a considerable export trade—particularly to Australia, India, 
South America, and Canada; but such gas-meters are not required to be 
tested by the inspectors. Many of the meters rejected by the inspector 
belong to the class known as ‘disputed accounts.’ It was found in one 
large district, for instance, that, during the year 1883, out of 5511 such 
meters sent to be inspected, either by the consumer or by the gas 
company, 2305 registered in excess, or against the consumer, and 3206 
registered in deficiency, or against the gas company.” 





THE MANCHESTER GAS COMMITTEE IN THE PILLORY. 

Attention was recently called, in our editorial columns,* to a series of 
remarkable articles appearing in a Manchester weekly paper, under the 
title of “‘ Leaves from the Diary of a Citizens’ Auditor,” in which the con- 
duct of the civic magnates is severely criticized, and many of their erst- 
while hidden proceedings brought to light and held up to public obloquy. 
In his ninth article, the writer refers to the Gas Committee in the follow- 
ing terms :— 

“ The Gas Committee, under the chairmanship of Alderman Lamb, have 
lately been passing through troubled waters. It was my intention to have 
said something about the ten years’ coal contract and the £3000 claim 
which has been paid by the Gas Committee. Although the small items 
which have been already mentioned amount in the aggregate to a very 
large sum, yet they ‘pale their ineffectual fires’ before such gigantic trans- 
actions as the above. However, as Mr. J. W. Southern has again been 
returned to the City Council, the matter may safely be left in his hands, 
if we may judge the future by the past. Now, also, that a Ratepayers’ 
Association has been formed, it is to be hoped the matter will receive 
attention; and it might become a subject for discussion whether this 
transaction should be contested in a Court of Law. 

‘In the accounts of the Gas Committee there is an item of £95 7s. 3d. 
for the purchase of wines and £20 8s. 6d. for cigars. The said cigars were 
purchased from a member of the Council; therefore the transaction is 
illegal. It is not so much the amount, as the question of the illegality of 
the transaction, which I wish to place before the ratepayers. I know there 
must be a certain amount of latitude allowed; but the extent of the 
latitude would be known to the ratepayers if, after public discussion in the 
Council, a fixed sum were granted, out of which all such accounts as the 
preceding would be paid. 

“ Considering that there are nearly 1700 employés in the Gas Department, 
it does seem a waste of the public money that, in addition tothe auditorial 
fee of £125, there should be a charge of £330 for ‘ reports Feb. 3 to Oct. 31.’ 
The Gas Committee presented one of their servants with an illuminated 
address and frame, at a cost of £5. This again is illegal, and ought to 


* See ante, p. 706, 








have been paid for by the gentlemen who made the pee. ‘Omnibus 
and four from Town Hall to Cheadle, Scholes Hill, Gatley, Northenden, 
Lloyds Hotel, and back to Royal Hotel, £4 4s. 0d.’ The Gas Committee 
make a charge for luncheon on ‘ inspecting street lamps at night,’ and a 
‘ brougham and pair calling in various parts of the city.’ There is alsog 
charge, £6 11s., for dinner on visiting that ill-fated spot, the Bradford 
Road Gas-Works. By the recent explosion there the ratepayers will lose 
over £1000, and the place will not be able to be again used until February 
or March. One more example of how the ratepayers’ money is muddled 
away: ‘To donation, in accordance with the resolution of the Gas Com. 
mittee, to the Hospital for Consumption, St. John Street, £10 10s.’ This 
payment is illegal. Neither the Committee nor the Corporation have the 
power to vote away in such a manner the money entrusted to them by the 
ratepayers. To show how unfair such a system works, it is needless to ask 
what answer this Committee would give (say) if any of the other twenty. 
five hospitals were to ask for a donation. ‘28 March, 1883. The Gas 
Committee to James Shaw, Dr. To hotel and travelling expenses on visit 
to Electrical Exhibition at Crystal Palace, 13, 14, 15 March, Hotel 
expenses, £37 3s. 10d.; railway fares, ’bus fares, &c., £35 11s. 8d.’ What 
the expenditure of this £72 15s. 6d. has resulted in has yet to be seen, 
In passing, it may be mentioned that this is a very moderate amount for 
a deputation of the Gas Committee, if one may judge by the charge that 
was inade for one to Paris in 1877-8, which cost £290 7s. 3d.” 


THE PROPOSED PURCHASE OF THE CROYDON GAS-WORKS 
BY THE CORPORATION. 

At the Meeting of the Croydon Town Council yesterday week—Alder. 
man Cooper (who was that day elected Mayor) in the chair—the question 
of the proposed purchase of the gas-works was under consideration. It 
will be remembered that Alderman Barrow had for some time a motion on 
the agenda with regard to the matter, which it was originally proposed to 
discuss in camerd. This course was, however, objected to; and the motion 
stood over till the meeting of the Council on the above-named day, when it 
was decided to postpone other items of business in order to deal with it. 

Alderman Barrow, in bringing forward his motion, said: The question 
which I propose for the consideration of the Corporation is pregnant with 
very serious results; and I believe will tend very largely to the prosperity 
of the borough of Croydon. My first remark will be that this subject being 
deferred from the last meeting (when it was proposed to be taken in 
camerd), I am obliged to extend my remarks beyond those necessary on 
that occasion, seeing that they are now intended for the public ear. 
Because, before this question can be decided one way or the other, the 
public must themselves be the arbitrators; and it is for them ultimately 
to say whether we shall or shall not buy up the gas undertaking. But 
I will curtail my remarks as much asI can. In the first place, the local 
governing body ought to be entirely responsible for the roads, for which 
their money is laid out; and I will add to this that the roads should 
not be subject to the caprice of any irresponsible body whatever. Gas has 
become a necessity of our age, both for social and for commercial pur- 
poses ; and it is an article of universal consumption. This being the case, 
I take it that we ought to endeavour to supply gas of the highest possible 
quality and at the lowest possible price. I (think it is a wise and safe 
measure of legislation that, when we know an article to be in universal 
demand and a prime necessity, and that this article cannot be supplied 
subject to an open, fair, and legitimate competition, the local authorities 
ought to step in and control the disbursement of that article, in the 
interests not only, in this case, of the gas consumers, but the gas con- 
sumers are really identical and co-extensive with the ratepayers them- 
selves. The gas consumer in Croydon is simply another word for the 
ratepayer. This being the case, if we can prove to your satisfaction that 
this article ought to be supplied of the highest quality, and at the lowest 
possible price, and that these conditions are not now complied with, the 
local authority—the Corporation—should enter upon the control of this 
article, and not leave it the subject of a monopoly. Now let us see whether 
these conditions are realized? Gas companies necessarily have a mono- 
poly; and we cannot alter this condition of things unless we ourselves, as 
the legislative body of Croydon, take over the gas-works. This cannot 
be corrected; because, if we admit two or three or more competitive 
companies into the market, it will only result in the roads being broken 
up, traffic impeded, and all kinds of inconveniences created; and the 
ultimate result would still be an aggravated monopoly. These various 
companies would combine and institute a tariff, and we should not get 
any relief whatever. Now let us proceed to see how we are being 
served by the Croydon Gas Company. They give us a light of about 
15-candle power. Well, I do not regard this as being equivalent at all 
to the highest quality, when we know that many corporations through- 
out England are supplying gas of much superior lighting power. Well, 
they charge 3s. 6d. per 1000 cubic feet for the gas. 1 do not regard this as 
the lowest possible price. The price is unnecessarily high ; and for reasons 
which I shall state directly in the course of my proof. In 1877 the Croy- 
don Gas Company went to Parliament for new powers, and obtained them. 
Their price for gas was then 4s. per 1000 cubic feet. By some means or 
other, which does not seem apparent to us novices, they obtained parlia- 
mentary rights to increase their rates to 4s. 7d. per 1000 cubic feet. 
Voice: Initial price.] Yes; the initial price was raised to 4s. 7d., for 
what reason we cannot divine; and what the local governing body were 
about in these circumstances I cannot conceive. That application for 
these rights should not have been opposed in the interests of the rate- 
payers, the gas consumers of Croydon, is what I do not comprehend. 
But I was more struck with this fact by the knowledge that at a 
banquet which took place last week Dr. Carpenter, as a member of 
the old Local Board, stated that he advocated the purchase of the 
gas-works many years ago. Well now, if he was a strong advocate for 
the acquisition of the gas-works, I was wondering what he was about 
when the Croydon Gas Company stole a march on the town by get- 
ting the price raised from 4s. to 4s. 7d. per 1000 cubic feet. I ask what 
this involves? It involves 13 percent. over all the capital employed by the 
Gas Company; and it means £3300 per annum. By their Act, then, they 
obtained the best of us by £3300 per annum. Now, I take it that this is 
a very strong argument why the Croydon Gas-Works should have been 
bought by the Local Board years ago. The position is, in consequence, 
very much worse to-day; but is this any reason why we should not take 
the earliest steps towards the acquisition of these rights? The capital of 
the Company in 1874 was £98,000; and their selling price 4s. 3d. per 1000 
cubic feet. The dividend then being paid amounted to £8986; and they 
had a balance of accumulated profit of about £8000. If these figures are at 
all interesting, gentlemen, I shall have a few more to give youlater. I would 
perhaps suggest, at this stage, that you may note them down, because the 
whole strength of my argument will beonthem. In 1883 their capital was 
£202,000 ; and the price was (and, as you know, still is) 3s. 6d. per 1000 
cubic feet. Their dividend was then £18,200; and the balance on profit 
and loss was £18,273. In these nine years the quantity of gas sold was 
increased by 70 per cent. ; but the capital and the dividend were increased 
by 106 per cent. From 1878 to 1883 the Company spent on the capital 
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account £73,000; while the increase in the quantity of coal carbonized was 
only 6000 tons. Thus they increased their capital at the rate of £12 per 
ton of coal carbonized. Now, to show you the bearing of these figures, I 
will give a contrast or comparison. At this moment the Croydon Gas 
Company’s capital is £8 1s. 4d. per ton of coal carbonized. That of all 
the other Suburban Gas Companies—I give this because you might per- 
haps consider Croydon as a peculiar place ; therefore I state it as one of a 
number of similar Companies nestling round London—averaged £7 3s. 8d. 
per ton. The large Provincial Companies average £5 13s. 4d. per ton ; and 
the Corporations who have taken over the gas supply average £6 12s. 
You will say at once that the latter are higher figures than those of the 
large Companies. But I must remind you that the capital there increases 
—the inflated capital, which the Corporations have had to pay for the 
acquisition of the respective works. Therefore the comparison stands 
extremely favourable—that is, as £6 12s. is to £5 13s. 4d.; showing that 
in a few years their capital will be levelled down to much below what the 
ordinary companies would stand at. The working expenses will be 


. interesting. ‘The Croydon Gas Company’s working expenses are 13s. 6d. 


per ton; and, as I stated, they charge 3s. 6d. per 1000 cubic feet 
for their gas. The Suburban Companies’ working expenses amount to 
13s. 11d. per ton; and their price averages 3s. 54d. In the Provincial 
Companies (which I give you by way of comparison, so that you 
can fully appreciate the figures that bear on the Croydon Company) 
the working ~ are 10s. 44d. per ton; and the price of gas is 2s. 64d. 
per 1000 cubic feet. In the Corporations (which you will understand are 
those which have bought the gas-works) the working expenses are 9s. per 
ton; and the selling price is 2s. 53d. per 1000 cubic feet, which you will see 
by-and-by includes a large provisional profit which they appropriate to 
various purposes. Now, there is a small matter beyond this (but it gene- 
rally indicates to my mind with what laxity, with what absence of care a 
business may be conducted), and it is the question of bad debts. It is not 
great in itself; but it is strongly indicative of the point to which I am 
leading up. The Croydon Gas Company’s bad debts amount to 2d. per ton 
of coal carbonized ; and the Corporations’ bad debts are 0'9d. That was 
the average last year. [A Voice: That was an exceptional year, I take it? } 
Well, I take both for the last year—I am not taking one year for one, and 
another year for another. We see, then, that the bad debts made by the 
Corporations are not half of what they are in the case of the Croydon Gas 
Company; andI do not speak disparagingly of the Company, because it is 
simply a type of others similarly placed. Now, let us see some of the 
effects of the figures I have given. The Croydon Gas Company require 
163d. per 1000 cubic feet to pay their dividend. That is, they require 
for every 1000 cubic feet of gas sold, 163d. to pay their dividend. 
Now, please note. The average charges of the Corporations for annui- 
ties and interest (which you will see are almost synonymous terms 
with capital) are 584d. The sinking fund for the redemption of 
the capital sunk in the purchase of the gas-works is 2°24d.; making 
altogether 8°08d., or practically 8d., as against 163d. Well, now, they 
make out of this a profit of 3°95d., or as nearly as possible 4d., which 
they appropriate in aid of rates for their respective boroughs; and they 
devote 1°92d., or practically 2d., to an insurance and depreciation fund, 
which is not known to exist in the Croydon Gas Company. The others 
have a sinking fund, and it accumulates—it is sunk absolutely every 
year. But yours is accumulated, and there it stands; and I believe the 
amount is something like £7000 which stands to the credit of the insur- 
ance fund. Now, the deductions from my propositions and my figures are 
simply these: First of all, that the roads should be entirely under the 
control of the local authority. I think there will be none to demur to 
this. Secondly, gas is a necessity of our social and commercial life, and 
isin general demand. Thirdly, the ratepayers, being one and the same 
with the gas consumers, are entitled to all the advantages and all the 
relief, as ratepayers, that the Croydon Corporation can secure to them. 
Fourthly, that the manufacture will be much more economically con- 
ducted under the Corporation (which I think I have proved to demonstra- 
tion) than under a private Company. Fifthly, that a cheapening of the 
gas and an improvement of its quality, would result in a much larger 
consumption, and thus still decrease the cost. Sixthly, that there are 
about 100 Corporations or Local Boards in possession of their own gas- 
works, and the results are eminently satisfactory. It would not be 
difficult for me to give you some figures showing the large presents made 
by the Corporations to their ratepayers, as the result of the profit upon 
the manufacture and sale of theirgas. Itisalmost monotonous. Wherever 
gas undertakings are held and conducted by the Corporations, to see the 
thousands—running up to something like £80,000 a year (the sum gained 
by Manchester)—that are conferred upon the ratepayers as the result of 
their working the gas business themselves. I do not like to say how much 
profit we are likely to secure if we take over the gas-works; but I am 
perfectly certain that the profit will be told by thousands. We shall work 
the undertaking at very much less cost; we shall have no directors to 
pay; and in various other ways we shall save. I have an accumulation 
of figures to prove every point; but I do not think them necessary, 
because this is not the question before us on this occasion. I simply want 
to make out a primd facie case so that you may grant me a Committee to 
open up negotiations with the Croydon Gas Company and the Crystal 

istrict Gas Company, and ascertain for themselves, upon a more 
enlarged area and with fuller information, whether they can come before 
you and recommend that you should buy up these works. If you assent 
to such a proposition, it will have to be laid before a public meeting of 
ratepayers, and ratified by them. Therefore I have no further need to 
extend my remarks. I am very much obliged for the kind indulgence 
you have shown me in allowing me to speak at such jength; and my 
resolution will run as follows :—“ Resolved, that a Committee be appointed 
to consider whether it is expedient for the town to undertake the supply 
of its own gas, and to ascertain the terms upon which the existing gas- 
works can be acquired; and that the Local and General Regulations 
Committee be requested to instruct the Town Clerk to insert preliminary 
advertisements in the newspapers to enable the Council, if they think fit, 
to apply during the ensuing season, for parliamentary sanction for such 
object.” I may say you will perhaps wonder at the Mayor interrupting 
the ordinary agenda to allow me to bring this matter before you; but 
besides conferring a personal favour, it may not be known that there are 
only five days more in which to lodge notices before Parliament this year. 
If the opportunity is lost, it will not be till next year that we shall be able 
to acquire these rights ; and I think it would be a great waste of time to 
lose twelve months over this matter. I hope, therefore, that the inter- 
ruption of the agenda will be justified on this account. 

Mr. STEELE seconded the resolution. Speaking amid considerable in- 
terruption, arising from the evident anxiety of the Council to pass to the 
next business, he said that though he had intended to bring this ques- 
tion before the Council some months ago, and had spoken to the Town 
Clerk upon the subject, he was very glad that the matter had been 
delayed, and that Alderman Barrow had taken it up. He was sure that 
all would feel that he had done his work well. However, the lines on 
which he (Mr. Steele) had to advocate this measure ran in rather a 
different direction from those that were advocated by Alderman Barrow; 





but he did not think it would be necessary to trouble the Council with 
his reasons and arguments on the subject. He believed the members were 
already pretty well informed as to the nature of the case, both by the 
public press and by remarks that had been made. He had not succeeded 
in finding a single member of the Council who would oppose the motion ; 
and he thought that if they went before Parliament it would strengthen 
their hands very materially if they could state that it was by the 
unanimous vote of the Council that they did so. At the same time the 
public had a right to ask that a certain amount of information should be 
pee before they proceeded in a matter of such great moment. It 
nad been suggested that the matter should be brought on in camerd. He 
had always opposed this, because it was a public matter, and there should 
be nothing hole-and-corner, or any feeling of secrecy about it. The public 
ought to know the whole affair before anything was done in it. Speaking 
of the position of the Gas Company, he said he might state that the issued 
capital of the Company was £189,000. They had, in addition to this, a 
borrowed capital of £10,000, and an accumulated bonus of £13,000 odd; 
making a total capital, at the present time, of about £212,000. In addition 
to this they had a reserve fund, an insurance fund, and an unexpended 
capital fund, to the extent of something more than £38,000. By the compul- 
sory 7 per cent. dividend clause they were authorized, under their present 
Act, to pay dividends to the extent of £29,000 per annum; but in point of 
fact they had never in any one year paid more than £19,000. Their aver- 
age profit was something like £18,000, and the average profits of the last 
10 years were upwards of £15,000. Therefore all these figures showed a 
steady growth in progress of the works; and this was borne out by what 
was generally accepted as the result of the past 12 years’ working. 

The Mayor (interrupting) said he thought such matters as these ought 
to be reserved for the proposed Committee. 

Mr. STEELE said he would leave it to them; but he should be very sorry 
if the matter were dropped through lack of proper ventilation. 

Mr. Goopwin proposed, as an amendment, an addendum to the motion, 
to include Norwood in the proposed scheme. 

Alderman Haceis: Alderman Barrow has altered very materially the 
resolution of which he gave notice. He has added to it a paragraph at 
the end which I think is most important, and he has not drawn any very 
particular attention to this addition; it being that, before the proposed 
Committee meets to consider this question, we should advertise in the 
papers that it is our intention to purchase the gas-works. Now, I think 
the Council are scarcely prepared at the present moment—although I my- 
self look at this matter most favourably, and am most desirous to come 
to some agreement—to put this into the newspapers. Perhaps it does not 
actuaily legally commit us to do so; but I think it is beneath the dignity 
of the Council to put advertisements into the newspapers to say we intend 
to do a thing, and then to withdraw from it, under the plea that the case 
has not been considered. I admit the evil of postponing for a year, and I 
favour very much indeed the intention which Alderman Barrow has before 
him; butI do think we ought to have considered this matter two or three 
months ago if we meant to take advantage of an application to Parlia- 
ment this year; and I consider that we should not commit ourselves by 
saying to the world that we intend to do a thing, or that we are unable to 
do it. We cannot tell, till we have entered into negotiations, whether we 
can or cannot; and I think, therefore, that it is far better to wait for a 
year than to do this without deliberation. We have not considered this 
matter, and we ought to do so most fully, in all its details, before we 
commit ourselves to such action. 

Alderman CoLpweE.ts did not think it was quite fair to say that they 
knew nothing of this subject till Alderman Barrow told them. The matter 
had been before the people of the town for many years. They had fora 
long time talked about having a Bill. He thought himself that Alderman 
Barrow had shown good reason why he should have his Committee. He 
appeared to have based his facts upon figures which showed that it is abso- 
lutely necessary, in the interests of the ratepayers, they should acquire the 
gas-works. And he thought it would be most objectionable, both in the 
interests of the Corporation and the Boards, on the one hand, and in those 
of the Directors and officials of the Gas Company on the other, that they 
should hold this matter over for twelve months, without coming to any 
decision, when a resolution could be carried at once. 

Mr. BurRTWELL (amidst some laughter) suggested that they should wait 
and see what was the outcome of the question of electric lighting. 

The Town CuierK then read the resolution, embodying the suggested 
amendment, which included Norwood. 

The resolution was put to the meeting and carried unanimously, amidst 
loud cheering. 

Alderman Barrow then named the proposed Committee, which was 
thereupon appointed; the Alderman remarking that the outcome of the 
discussion would give the Committee a wonderful leverage in their nego- 
tiations with the Company. 


PROPOSED PURCHASE OF THE DOVER GAS-WORKS BY THE 
CORPORATION. 

The Annual Meeting of the Dover Town Council was held on Monday 
last week, when after the election of Mr. Viney Brown as Mayor, a recom- 
mendation was brought up from the Finance Committee that the Council 
should inquire, from the Dover Gaslight Company, the price at which they 
would sell to the Corporation their interest in the works. 

Sir R. Dickerson said: Ido not know whether it is in the mind of the 
Council to raise a discussion at this point, as a considerable amount of 
time and attention was given to it last Saturday, at the meeting of the 
Finance Committee. What we propose to do is to ask for information ; 
and I should suggest that a Committee of the whole Council be appointed 
to decide the course of action, because there is no desire whatever to rush 
through the matter without the question having proper consideration, and 
being decided on its merits with due deliberation. I think it would be 
very much to the advantage of the inhabitants of this town if the property 
of the Gas Company were taken over by the Corporation; and 1 am 
fortified in this opinion by information which has since reached me with 
respect to the town of Leicester. Leicester is a town much larger than 
Dover ; and the gas-works there have been worked by the Corporation for 
some years past. They receive a large revenue in diminution of the rates, 
in consequence of their having these works. I do not like to state the exact 
amount of surplus they receive, because I am afraid you will think if we had 
the Dover works you would have no rates left to pay. Although the cost of 
gas is 2s. 10d. per 1000 feet, the Council receive a profit of from £5000 or 
£6000 a year. I think I may fairly say that if our Council come to terms 
with the Gas Company (and I hope the negotiations will be taken up ina 
fair spirit, so as to do no injury to the shareholders of the Company), I am 
sure that considerable benefit will result, and that we shall receive at least 
£1000 a year in the reduction of our rates. The resolution (which the Town 
Clerk read) is as follows :—‘ That, in view of the contemplated application 
of the Gas Company for further parliamentary powers, the Company be 
asked if their undertaking can be acquired by the Corporation ; and, if so, 
on what terms.” I think that as the Company are now going to ask for 
increased power to raise further capital, to acquire additional property, it 
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would be well now to show that we are desirous of taking over the works, 
as a great deal of money, which might be spent in parliamentary proceed- 
ings, and in other matters, might possibly be spared. I suggest that this 
matter be referred to a Committee of the whole Council, who would give 
this question proper consideration. 

Mr. Peake: I wish to draw attention to a clause of an Act of Parliament 
which the Town Clerk has just handed to me, and which prohibits share- 
holders in the Company from taking part in discussions on this question 
or voting. 

A MempBer: Where is that ? 

The Town Cuierk: In the Municipal Act. 
holders, but they may not vote. 

Mr. E. W. Fry said he should have pleasura in seconding the resolution, 
because it did not bind them to anything. He thought, when he heard of 
the notice, that it was a pity to have two corporations in the same town ; 
and if this resolution were carried they should be ina position to thoroughly 
go into the question. In considering the matter, they should expect to 
find everything at its maximum. If anything, the value of the works was 
going a little back ; the residuals were not so marketable as formerly. He 
thought it would be a good thing for Dover if they could get the works at 
a fair price. 

Alderman Marsa: Does this question come before us from the Gas 
Company ? 

The Town CLERK: No. 

Mr. Carper thought they should be careful about asking questions of the 
Company. Before they approached the Company at all, he thought they 
should discuss the question fully aye or no whether it was desirable for 
the Corporation to purchase the property. He thought it would be most 
convenient to refer the matter to the Managing Committee, where there 
could be a full discussion. There need be no hurry for a few weeks. 

Mr. Brapey said he thought the question was hardly ripe for discus- 
sion yet. He was not at the meeting of the Finance Committee, so that he 
had not had the benefit of the discussion which took place there. It 
appeared to be a very serious question for the ratepayers; and he ques- 
tioned whether this was hardly an opportune time for considering the 
matter at a period when the value of everything in connection with the 
works was rather inflated than otherwise. He had no intention of under- 
rating the value of the works, but it was not so sure that they would retain 
this present value for a long period. It was a serious question of outlay. 
He would ask the Town Clerk what were the powers of the Company. 

The Town CLERK said that the Company had power to borrow up to 
£80,000. The limit of their dividend was 74 per cent. ; and the profit over 
and above this sum had to go in the reduction of the price of gas. In 
addition to paying this dividend, the Company had paid off all their back 
dividends, and their reserve fund was up to the full limit. Therefore the 
profits had been far above 74 per cent. 

Mr. BrapLey: Have they put aside as much as they can. 

The Town CLERK: Yes. 

Alderman Rees said he thought this was a very large question; and 
that it would require a great deal of consideration before any definite con- 
clusion could be reached. It should be thrashed out by a full discussion 
in a full Committee, when they should have the advantage of a criticism 
of the Press and the public. He thought, at any rate, that they should not 
take any definite step until they had decided first of all whether it was 
desirable for the Corporation to purchase the works. 

The Mayor said that there seemed to be a general wish that this matter 
should be relegated to a Committee; and it appeared to be the reasonable 
and proper course. 

Sir R. Dickeson: That is my wish. I desire that the matter should be 
thoroughly discussed before we pledge ourselves to anything. My own 
view was that the Finance Committee should take it up. 

Alderman Marsuatu : I think that the Committee which deals with this 
subject should be open to the representatives of the Press. 

The Mayor: I would rather the matter were dealt with publicly. 

Sir R. Dicxeson: I am quite content to alter my resolution to that 
effect. 

It was decided that the next meeting of the Managing Committee should 
be made special to consider the matter. 


THE SOUTH METROPOLITAN GAS COMPANY AND THEIR 
NEW WORKS AT EAST GREENWICH. 
Lanp PuRcHASE ARBITRATION. 
—— from p. 772.) 

The arbitration proceedings in the case of Roper’s Charity v. The South 
Metropolitan Gas Company—before Mr. R. Vic—ERs—were concluded on 
the 28th ult., at the Surveyors’ Institute, Great George Street. It may be 
remembered that the enquiry was to determine the value of certain lands 
which the Company are empowered to take for the purposes of their new 
East Greenwich works, and of which the Trustees of Roper’s Charity are 
the freeholders. The claimants’ case was concluded at the first hearing 
already reported; and the Company’s case was now proceeded with. 

Mr. Puinprick, Q.C., and Mr. T. Cuuss, as before, appeared for the 
Trustees; Mr. GranTHAm, Q.C., M.P., and Mr. Mansexu Jones, for the 
Company. 

Mr. E. Tewson, land agent and surveyor, stated that some of the land 
in question had a river frontage ; but there was a long, bad approach to it 
from the land side, and it was more than a mile from the nearest railway 
station. There were no facilities for getting goods away. There were 
8a. Or. 18p. of land as per the notice to treat. He took the Ordnance high- 
level mark. The Conservancy allowed a certain line of embankment, and 
there might be a portion beyond the high-water line which could be re- 
claimed; but the cost of reclamation would be more than the value of the 
front land. He thought a fair price for the front land was £1500 an acre ; 
and for the back land £500, though this was more than its present value. 
His valuation therefore was— 


Front land, 4a. Or. 15p.,at £1500 an acre . . 


Councillors may be share- 





£6140 12 6 





Back land, 8a.8r. 7p.,at#500anacre . . . + - 1896 17 6 
£8037 10 0 

10 per cent. forced sale . . . « 6 « © «© « 803 15 0 
Total. £8841 5 0 


Cross-examined: He had not dealt with any part of the promontory 
where these new works would be placed; but he had some to deal with 
higher up and some lower down the river at Woolwich, Erith, Poplar, and 
the Isle of Dogs. For one plot of docks he asked 30s. a foot for 390 feet. 
He did not know what the Company were giving for other land which they 
were taking on this promontory, as he was not acting for them. The 
intrinsic value of the land was about £1000 an acre. 

Mr. G. B. Williams, land agent and surveyor, said he did not think any 
one would take the land “ at per foot.” His valuation was the same as Mr. 
Tewson’s. It was impossible to give an accurate impression of the values ; 
but these were full figures. 

Cross-examined: He had 20 years ago let land “ at per acre.” He was not 
aware that the next land had been let at £2 2s. per acre; but the frontage 





was better than this, and it was more accessible. The back land was ing 
transition state between garden and building land. 

Mr. W. J. Beadel, land agent and surveyor, said he quite agreed with 
Mr. Tewson and Mr. Williams that intrinsically the land was not worth 
more than £1000 an acre. His experience was that the cost of embanking 
did away with the value of the land reclaimed. As to the small piece of 
land by the shore, it was comparatively worthless; but the same value 
should be put upon it. 

Cross-examined: He had advised other people to take £1200 an acre, 
Some back land sold six years ago at £500 an acre. Taking into con. 
sideration his local and general knowledge, he thought the land would not 
produce anything like £1200 an acre. He had actual experience of selling, 
and trying to sell at prices less than he had now given. Although he 
thought the value of the land was less than £1000 an acre, he considered 
the Charity ought to be treated liberally ; and so would put £1500 an acre 
on the front and £500 an acre on the back. 

Mr. Frank Livesey, C.E., Engineer to the Company, having explained 
their proposals for the new works, 

Mr. H. Ough, surveyor, stated that he had prepared the plan produced 
of this property from the 15 feet Ordnance Survey; and he found the 
contents to be as follows :— 





A. R. P, 

Contents of piece marked A to an imaginary line . 8 8 4 
Piece from that line tothe ditch . .... + 0 1i1 
Overthe ditch . . . ++ -e«-e«-e-e 83 7 
Ferry road. a ae a 0 0381 
Total 8 013 


That was following the tracing line of the present high-water mark, and 
excluding 19 poles not included in the notice to treat, which brought it up 
to 8a. Or. 32p. 

Mr. GRANTHAM, commenting on the evidence, remarked that his witnesses 
had all had experience in dealing with property in this neighbourhood, 
although not within a few years. They were witnesses whose fair judg. 
ment could be relied upon. It was not land that was eligible for building 
ny or it would have been let long ago. He contrasted the consistent 
evidence of his witnesses with that of the other side, whose valuations 
varied to the extent of £6000. There had been a fatality of disaster 
attaching anybody who had touched this property. It was, in fact, out of 
the market, and was not likely to be available for building for a great 
number of years. Looking at Mr. Tewson’s and Mr. Beadel’s evidence, he 
asked the Arbitrator not to give more than £8841 5s. 

Mr. Puiierick replied on the whole case, and 

The ArsirRaTor reserved his award; but has since given it. 
awarded a sum of £12,364. 

[The Company, we believe, offered something like £11,000; but tlie 
Trustees wanted between £16,000 and £17,000. In fact, one of the 
witnesses for the claimants assessed the value at nearly £24,000.) 


He has 





NELSON LOCAL BOARD GAS SUPPLY. 

At the last Monthly Meeting of the Nelson Local Board, the presenta- 
tion of the minutes of the Gas Committee afforded the Chairman of the 
Committee (Mr. Landless) an opportunity of giving a few interesting par- 
ticulars in regard to the progress of the undertaking during the past ten 
years. He said the Committee were just finishing the enlargement of the 
first holder that was put in (which they considered had been worn out), 
and formerly held something like 50,000 cubic feet. This had been tele- 
scoped, and is made to hold 130,000 cubic feet ; and their present storeage 
room was altogether something like 310,000 cubic feet. In 1874 the 
quantity of gas made was about 18 million cubic feet; in 1884 it would 
reach about 60 millions. In 1874 the capital stood, if he remembered 
rightly, at about £18,000; at the present time it stood at something like 
£31,800. In 1874 the number of public lamps was 164; the number now 
was about 300; and they were contemplating putting up 11 or 12 more. 
The number of cooking and heating stoves now supplied with gas was 
about 296; and, so far as they knew, were doing very satisfactorily. If 
gas was used for cooking purposes in every household, it could be 
sold at a much cheaper rate; for upwards of 2 million cubic feet had 
been used in gas-stoves during the past summer months. Some years 
since the leakage was 17 per cent. of the make, and was caused through 
having to put extra pressure on the mains, in order to supply the 
growing demands of the district. Now the leakage was soknaad to 
something like 4°5 per cent.; and the Committee considered this rather 
a low percentage. This reduction in leakage had been brought about 
by laying larger trunk mains throughout the district, and at a much 
lower level in the ground, free from frost and surface vibration. The 
number of gas consumers in 1874 was 1530, compared with 3250 now on 
the books. The price of gas per 1000 cubic feet in 1874 was 4s. 9d. against 
2s.6d.now. Two-thirds of the gas supplied was consumed by the cottages 
and shops, and one-third by the mills. ‘The gasholder capacity in 1874 
was only 140,000 cubic feet; and the largest consumption in one day in 
that year was 147,000 cubic feet. The present storeage room was, with 
the recent addition, as he had said, 310,000 feet ; and the largest consump- 
tion in one day last winter was 398,000 feet. To work with reasonable 
storeage room it was generally held that it should be equal to the highest 
day consumption. If the demand for gas increased as it had done during 
the past twelve months, they would be compelled to have more storeage 
room in two or three years. The new purifiers and scrubbers were work- 
ing very well, for since March last only one of the six purifiers had been 
required to be changed. From a gas manufacturing point of view, it 
seemed to be incredible to pass 53 million cubic feet of gas through one 
purifier without its requiring to be changed, and at the same time taking 
the usual amount of — out of the gas. This was done at a cost of 
4d. per 1000 cubic feet of gas made, and there were not, he thought, a great 
many works in the United Kingdom which were taking out of the gas 
374 gallons of ammoniacal liquor per ton of coal carbonized. This was 
the average last year; and since this part of the plant was put down it 
had seemed to them to work better every year. In 1874 they had 
55 retorts, of which 41 were in use in that winter, carbonizing 13 tons of 
coal in 24 hours. This year they had 84 retorts, the whole of which would 
be at work in the present month; and it would require all possible atten- 
tion to carbonize 39 tons of coal in 24 hours, which would be required. 
This part of the plant would have to be enlarged next summer. Taking 
into consideration the sound condition of the mains the good state of 
repair in which the works now were, the price of gas, and the profits 
made, he thought the gas undertaking of the Board would compare very 
favourably with other public gas-works of equal size. At the conclusion 
of Mr. Landless’s remarks, one of the members expressed his gratification 
at hearing the favourable account presented to the Board by the Chairman 
of the Gas Committee. The flourishing condition of the works was, he 
said, creditable to the Committee and to their Manager (Mr. W. Foster). 





Tue town of Gisborne, New Zealand, has been lighted with gas made at 
works erected by Mr. Atkinson, of Auckland, as Consulting Engineer, and 
Mr. Hawley, the Local Manager, 
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BOMBAY GAS COMPANY, LIMITED. 

The Half-Yearly General Meeting of this Company was held at the 
London Offices, Drapers’ Gardens, E.C., last Thursday—Mr. D. T. Evans 
in the chair. ae , : 

The Secretary (Mr. J. H. Perrins) read the notice convening the 
meeting, and the following report and accounts were presented :— 

Your Directors have pleasure in submitting a statement of accounts, duly audited, 
for the half year ending the 30th of June last. 

The condition of the Company is satisfactory. There isa slight increase in the 
gas and meter rental as compared with the corresponding half of last year, while 
the cost of production has been diminished. The returns from the residual products 
and fittings show a considerable improvement. 

The loss on exchange, on remittances amounting to £34,716 13s. 4d., during the 
half year, has been £6926 10s., at a fractionally higher rate than 1s. 8d. per rupee. 
Of this sum £4526 10s. has been charged to profit and loss, and the balance (£2400) 
written off exchange equalization account; thus leaving £8200 at the credit of the 
latter. 

The amount to the credit of profit and loss is £10,629 5s. 4d., which, with the 
balance brought forward (£169 15s. 11d.) makes a total of £10,799 1s. 3d. After 
placing £2200 to the reserve fund, the balance for appropriation will be £8599 1s. 3d. 
Out of this your Directors have declared an interim dividend of 34 per cent., free of 
income-tax, for the half year; leaving a balance of £199 1s. 8d. to be carried forward. 


Dr. General Balance, June 80, 1884. Cr. 
Capital authorized— Construction account . .£201,040 12 
(50,000 shares, at £5 each Goods in transitu .. . 271 19 
£250,000.) Retortaccount . .. . 527 16 


40,000 shares, £5 paid .£200,000 0 O Stocks, viz.— 

10,000 shares, £4 paid 40,000 0 0 Chandeliers,brackets,éc. 38,871 7 
—_—- Brass andiron goods . 4,790 18 
Mains,services,andtools 1,614 10 





£240,000 0 0 


CFF DOQQ KWo 


Bills payable. . 4,974 9 0 ns « » oe w 8,200 38 
Sundry creditors. . . . 1,300 2 8 Os be ew ce so we Ee 8 
Reserve fund (for depre- Residual products . . 36 9 

ciation of plant, &c.). . 7,032 13 8/|Sundrydebtors. . . . 5,024 11 
Insurancefund. . . 2,158 210)|Fixeddeposits ... . 6,000 0 


Exchange equalization Cash at bankers, on deposit, 


account. « « » « »« 8,200 0 0 and in hand, viz.— 
Balance to general revenue In Bombay £8,044 6 5 
account. . ° 8,599 1 3 In London 542 4 9 





— 858611 2 
24,188 6 8 


Bank bills in hand 


£267,264 9 5 £267,264 9 5 
Profit and Loss Account, for the Half Year ending June 30, 1884. 





Coalcarbonized. . . . £6,942 3 5,Gasand meterrental . . £21,102 410 
Wages . «8 © @ 1,226 10 8 | Coke, tar, fittings, &c. . . 6,004 3 8 
Purifying . ae 12 19 10 | Interest account. . . . 239 6 1 
Maintenance of retorts . 107 6 8 
Trade and general charges 834 1 2 
Salaries and _ collector’s 
commission. . . . « 1,495 0 5 
Rents, rates, and taxes. 454 4 8 
Directors, Auditors, and | 
Local Committee . ° 701 5 0 
Law charges. . . . « 5 0 4) 
Bad debts. . »« « « « 2410 7 
Exchange aecount . ° 4,526 10 0 
Written off stocks, &c.. . 436 16 11 
Balance . . .« « « « 10,629 5 4 


£27,395 14 7! £27,395 14 7 
General Revenue Account, June 80, 1884. 
Amount carried to reserve Balance, Dec. 81,1883 . . £9,769 15 11 
fund (for depreciation of | Less dividend paid June 1, 
plant,&c.) . . . . . £3,200 0 0 mb et ee ee 8 - 9,600 0 0 
Balance carried down. . 8,599 1 38 ——— 
£169 15 11 





| Balance for half year end- 
| ing June 80,1884. . . 10,629 5 4 


| eeceeE San 
£10,799 1 8 





£10,799 1 38 





| Balance forappropriation. £8,599 1 38 


The Cuarrman said the report and accounts were so full and explicit, that 
there was no need for him to do more than supplement them by matters 
which might be of interest to the shareholders, under the circumstances 
of the Company. Referring to the accounts, it would be seen from the 
revenue account that the gas and meter rentai showed a slight increase on 
the sale of gas. The result would have been much more favourable, but 
the depression of trade which had prevailed everywhere had operated 
strongly at Bombay. Itappeared chiefly to have affected large consumers, 
such as specified by their Manager, Mr. Louis Penny—hotels, theatres, 
clubs, &c.; and he might add that the Bombay Hotel, which had been 
one of their best customers, had failed. Nevertheless they had increased the 
number of the consumers; but it took a long time to make up such losses 
as they had sustained. Writing on the 18th of April, their Manager said : 
“The large amount of material, piping, and chandeliers, &c., sold, and the 
receipts from gas-fittings, prove that we have materially increased the 
number of the consumers; but the falling off of some of the large con- 
sumers accounts for the decreased consumption. I send you the result of 
an investigation. Taking 50 of the principal consumers, 28 have consumed 
more, and 22 less; but among the latter the Byculla Hotel closed, the 
Government Telegraph Offices ceased consuming gas, two native theatres 
—the Royal and the Victoria—and the Bombay Club, will alone account 
for 157,000 cubic feet. [This was per month.] I am as busy as possible 
fitting up new houses and shops; but it takes a good many new consumers 
to make up for the loss of the Telegraph Offices alone, which averaged 35,000 
cubic feet per month!” Continuing, the Chairman said he might remark 
that coke, tar, and fittings showed very satisfactory returns. On the other 
side—the cost of working—the price per ton of coal was last half year 
£1 9s. 83d., as compared with £1 12s. 6d. in the corresponding period of last 
year. He thought the shareholders would consider this very satisfactory. 
They watched this matter with the greatest solicitude. It was not so much 
the cost of the coal as the freight which affected them. They watched care- 
fully opportunities when freights were low to send out coal; and they 
brought over coals from Australia. They found Australian coal was not so 
liable to fire spontaneously as English. ‘It yielded a better percentage of 
§48; but not quite so good coke as English coal. They had chartered, at a 
very low rate, a supply for the current half year ; and they now had on the 
works and afloat six months’ supply, which was quite as much as prudence 
would permit them to order. Tocome to the very material subject of the 
exchange, the loss in the half year had been great because the remittances 
had been heavy. They had reason to congratulate themselves that the 
money they had brought over had been at a fractionally higher rate than 
ls. 8d. per rupee. The present rate was 1s. 7d. They would not require 
to bring home any money in the current half year, and it would be accumu- 
lating at Bombay, where it bore a very fair rate of interest. With respect 
to the reserve fund, as the accounts showed, there had been added to the 
fund in the past half year £2200, and they had written off the balance of 
the preliminary expenses £3200. Portions of this item had been written 
off from time to time ; but the Directors had thought the present a favour- 
able opportunity for extinguishing it altogether. They would!all remember 
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that the health of their Manager at Bombay failed for a short time—a cir- 
cumstance in connection with which they were very apprehensive lest his 
health should give way permanently; in which case they would be in a 
position of extreme difficulty. They had therefore advertised, as he inti- 
mated at the last meeting, for a gentleman to go out as Assistant Manager. 
They received a great many applications, and these they reduced to six. 
They personally examined all the candidates, and their choice unani- 
mously fell on Mr. O'Connor, who was in the employ of the South Metro- 
politan Gas Company at the time. He was in every way qualified to fill 
the post they had confided to him. He was thoroughly familiar with the 
making and distribution of gas, and of everything counected with the 
engineering department. Mr. O’Connor had already reached Bombay ; and 
the first great duty he had to undertake was to reduce the loss by leakage as 
far as possible. He hoped this appointment would meet with the share- 
holders’ approval. With respect to the works, as intimated in his speech 
last May, important alterations and improvements were required, and they 
had been made, and were now in progress. They had provided and con- 
tracted for a patent washer (one of Kirkham's), a new scrubber, two engines, 
and exhausters. All this would cost £1500, exclusive of the buildings for 
them. They anticipated the very best results from their investment. 
The Directors were under deep obligations to Mr. Alfred Penny, who had 
assisted them with the most valuable advice in planning and supervising 
the arrangements connected with this work, which had occupied a great 
amount of his valuable time. He had been most zealous on their 
behalf; and without receiving any consideration for the able ser- 
vices he had rendered them. As to the future operations of the 
Company, he regarded them as hopeful and promising. He men- 
tioned on the last occasion that the marine lines were to be lighted 
with 26 ordinary lamps. This intention had been changed from the 
ordinary to 15 of Bray’s 30-candle power lamps. They were lighted on the 
lst of October, and revenue would therefore come from them into the 
current half year. The High Court of Justice was lighted last July; and 
Elphinstone College Laboratory, a new Synagogue, and a Mechanics’ 
Institute had also been lighted. The Manager further had received orders 
to light the new goods station of the Bombay and Baroda Railway, and this 
work was 1n progress. From these important works they expected a large 
consumption. In his last letter the Manager also said that his fitters were 
fully employed in illumination work, and the fitting up of private houses. 
A great international exhibition was to be opened in Bombay in May, 
1886. The Calcutta Exhibition was, he understood, very profitable to the 
Gas Company there; and he believed the exhibition at Bombay would be 
similarly advantageous to this Company. With regard to the electric 
light, with the exception of Treachers and Co.—a large trading firm—he 
did not think any other private firm in Bombay was supplied with it. The 
Eastern Electric Light Company, though in liquidation, continued to 
keep their contract lamps alight. He mentioned on the last occasion 
the collapse of the endeavour which was made to institute a new electric 
light company in Bombay. The promoters were promised that what 
money was not subscribed in Bombay would be subscribed on this side; 
but this was not done, and the subscriptions had to be returned. He 
thought the shareholders would agree with him that the present sur- 
roundings of the Company were good, and that their prospects were 
encouraging and assuring. He concluded by moving the adoption of the 
report and statement of accounts. 

Mr. W.B. M. Lystey seconded the motion. 

Dr. Puck.e expressed great satisfaction with the position of the Com- 
pany, and at the Directors having reduced the stock of coal from the large 
quantity held a couple of years ago. He was pleased they had adopted a 
different principle in connection with this matter; and he believed a great 
deal of the future prosperity of the Company would depend on this. He 
thought the report and the statement of the Chairman held out great 
hopes that before long the shareholders would receive a higher rate of 
dividend than the 74 per cent. which they had had for the last 11 years. 
He trusted, in fact, that at their next meeting the dividend would be at the 
rate of 8 per cent.; and he thought the Directors would be stimulated in 
this direction by the fact that the neighbouring Company supplying Cal- 
cutta was going to paya higher dividend. The exchange was the great 
difficulty the Board had to contend with; and he was very pleased to hear 
from the Chairman that the Directors did not anticipate having to bring 
home any large amount this half year. 

Mr. ALFRED PEnny said there was one point to which he desired to refer, 
but he did not know how it would be dealt with. The subscibed capital of the 
Company was £240,000. The money they had spent, standing at the debit 
of construction account, was in round figures £200,000. They had nearly 
£10,000 which they had accumulated by the reserve fund, and consequently 
they had £50,000 which was used as working capital. He was very pleased 
to see that their stock of coal now figured for £8000, or only half the 
amount at which it stood a year ago. He wished to ask the Directors to 
consider whether something could not be done by which the money that 
was not required for working capital could be dealt with in any shape, so 
as to relieve the dividend from being paid on unemployed capital. At the 
end of the half year their liabilities were only £6000 to come off this amount. 
In addition they had ample stocks. There was, therefore, £26,000 doing 
nothing. He did not wish to suggest any plan for dealing with the matter, 
but merely to bring it before the Directors, and ask whether they thought 
it possible to deal with it. It was satisfactory to know that the under- 
taking was in a sound and healthy condition, and that while depression 
was seen all round, they were in a concern that was not only profitable, 
but appeared likely to become more so. 

Mr. BLUNDELL presumed that some of the customers whom the Com- 
pany had lost would come back again ; and that the loss to which the 
Chairman had referred might be regarded as only temporary. 

Mr. C. Ganpon assured the shareholders that the question of their 
surplus capital had occupied the serious consideration of the Directors. 
He thought that Mr. Penny had probably over-estimated the amount. 
Though it appeared a large sum, they had liabilities to discharge—esti- 
mated at upwards of £15,000 before the end of the present year. The 
amount at their disposal was therefore not so large as might appear. 
At the same time there was no doubt that there was an amount the return 
of which to the shareholders would be to the advantage of the Company. 
It was, however, a question as to how this could best be done; and he did 
not think the Board were in a position at present to point this out. He 
must express his satisfaction at the result of the present half year’s work- 
ing, and he was very glad they were able to show such a small stock of coal. 
At the same time he would like to record it as his opinion that in having 
this small stock they were sailing very close to the wind. He fully 
admitted the desirability of not having an excessive quantity, on 
account of deterioration. Still, it was necessary that the Board should 
look ahead, and keep sufficient. They were very fortunate a month or two 
ago in securing the carriage of a cargo on very favourable terms; but had 
they deferred sending this cargo until now they would have had to pay 9s. 
a ton more. He therefore thought that some discretion and latitude 
should be accorded to the Board as to deciding when it was best to order 
coal. He confessed he was very nervous when he saw their stock of coal 
in Bombay getting too low. They had now, he believed, seven months’ 
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supply, including the quantity afloat. If by any mischance this cargo were 
lost, they would only have three or four months’ supply ; and this, in his 
opinion, would be too small. 

Mr. Penny observed that when he stated there was a large sum of unem- 
ployed capital, he referred to the figures in the balance-sheet. He never 
supposed for a moment they would deal with the whole £32,000, but only 
with that portion which they might consider not necessary for carrying on 
the business of the Company. As to Mr. Gandon’s observations about the 
supply of coal, there might be a time when they would have a little more 
or a little less than sufficient. But it was to be remembered that they 
could get a cargo of coals loaded and sent out ina month; and with the 

resent great volume of steam traffic, and the little difficulty in getting 

reight, he thought they would have cheap freights to India for a long 
time to come. 

The Cuarrman said the question of whether they could return any por- 
tion of the capital had been under the consideration of the Directors; and 
the matter was still swb judice. 

Mr. Lys.ey observed that for a long time the Directors had been con- 
sidering the question of what to do with £10,000 or £15,000, and they had 
gone so far as to apply to the Stock Exchange on the matter. Whether 
they could buy their own shares or not he did not know; but he had con- 
tended it would be a good thing if they could, as they could not distribute 
this capital among the shareholders. If they could, by appointing trustees, 
invest this money in their shares, it would give them a great deal more 
than they they now received as interest. It wouldalso improve their posi- 
tion, because they would buy the shares when they were low. Very often 
the shares of a company, even though it were very prosperous, fell 1 per 
cent. on (say) 500 or 1000 shares being thrown on the market through the 
death of a shareholder. At such a time as this they would invest in their 
own shares. This was only an idea of his; but some of his colleagues 
doubted its feasibility, thinking there was some risk about it. He, how- 
ever. did not entertain such an opinion. 

Mr. Buunpe.t said he did not see any objection to the idea of Mr. 
Lysley, if it could be legally carried out. He would be happy to move a 
resolution to the effect that the suggestion which had been made be brought 
officially before the Board, and that they report on the subject to the next 
meeting. 

The Cuarrman stated that such a resolution could not be proposed with- 
out notice being given. 

Dr. Puck.e trusted the Directors would do all they could to obtain some 
interest on the unemployed capital, pending a decision on the subject 
which had been mooted. 

The Cuarrman said care was taken to obtain interest on all their money. 

Mr. Ganpon remarked that the money at the bank on current account, 
over and above unclaimed dividend, was only £4. 

The CHarrman then put the resolution, and it was carried unanimously. 

On the motion of Dr. Puckiz, seconded by Major-General Ricpy, a vote 
of thanks was passed to the Chairman and Directors, and the proceedings 
terminated. 





BAHIA GAS COMPANY, LIMITED. 

The Ordinary Half-Yearly General Meeting of this Company was held 
at the London Offices, Idol Lane, E.C., on Thursday last—Mr, E. Horner 
in the chair. 

The Secretary (Mr. A. J. Head) read the notice convening the meeting, 
and the report of the Directors was taken as read. It stated that the 
half year’s working to June 30 last had resulted in a profit of £6891 15s. 1d., 
making, with the balance brought forward, £7882 6s. 6d. The Directors 
recommended the payment of the usual dividend on the preference shares, 
and a dividend at the rate of 10 per cent. per annum (free of income-tax) 
on the ordinary shares. This would absorb £7229 3s. 4d., and leave 
£653 3s. 2d. to be carried forward. 

The CHarrMaN, in moving the adoption of the report, stated that there 
had been savings in the expenditure on manufacturing, &c., of nearly 
£700. But in the other items there had been increases; and the debit 
side of the revenue account was virtually the same as in the previous half 

ear. On the other side, the item of public lamps was a little more than 

fore, and the item of private consumers showed an increase of £150; 
but under the head of public establishments there was a decrease of £233. 
The total diminution in the receipts amounted to £1235; but, taking off 
the increases, this amount was reduced to £970. In the accounts for the 
corresponding period of 1883, however, there was a bad debt of £678 
recovered ; and deducting this amount from the £970, there was a difference 
of only £300. The accounts, therefore, were very similar, comparing them 
with the corresponding period of 1883. These small differences had just 
been sufficient to prevent the Company from making, within a trifle, the 
amount required for dividend; but as there was a considerable sum 
carried over on the last occasion, the Directors had seen their way to 
recommend the same dividend, taking a little more than £100 from the 
balance carried forward on the last account. There was no doubt that 
the present statement of accounts, taken altogether, was not quite so good 
as the Directors could have wished, as they would have liked, if they 
could, to have gone on reducing the preliminary expenses and adding 
something to the reserve fund. Under the circumstances, however, and 
looking at the very bad state of affairs in Brazil, the account he thought 
was not so very bad; and they must trust that there would be some 
improvement. Possibly some of the proprietors had noticed that there 
was a very large sum owing for public lighting—£16,503, which he 
believed was a considerable increase upon the former account; but since 
the 30th of June (the date to which the accounts extended) some amounts had 
been paid off. He believed that since then about £3800 or £4000 had been 
received, and an arrangement had been made for the payment of some 
other portions of the debt. They had still the same difficulty with the 
authorities in this matter. It appeared that all the Provincial Govern- 
ments of Brazil were in a very low condition; and he believed that in 
some of the States it was even more difficult to obtain payments from the 
Provincial Governments than it was from that of Bahia. There was 
another Company which, having regard to its magnitude, was very much 
worse off than their Company. There was no doubt that the Brazilian 
Government would have to take this matter in hand, or Brazil would 
lose the good character it had had for the past few years of being one of 
the most honest Governments in the world. 

The Deputy-CHarrman (Mr. H. Brothers) seconded the motion, and it 
was carried unanimously. 

On the motion of the Cuarrman, seconded by Mr. A. CLarke, the divi- 
dends recommended were declared. 

Mr. BLUNDELL suggested that in future reports the Directors should 
say, as was done by certain other companies, when the dividend would be 

aid. 
’ The Carman said the Board would take a note of the suggestion ; but 
he might say that the whole of the dividends would be posted that night. 

The motion was carried unanimously ; and resolutions were afterwards 
passed re-electing the retiring Directors (Messrs. Clarke and Finlay) and 
Auditor (Mr. Magnus Ohren). 

The CuarrMan next moved a vote of thanks to the Manager, observing 





that this gentleman deserved the highest credit for his perseverance in 
looking after the interests of the Company. The manufacture still went 
on well. The Manager made more than 10,000 cubic feet of gas per ton of 
coal carbonized, and was paid for between 9200 and 9300 cubic feet—a state 
of things which he (the Chairman) did not think would be disgraceful jn 
an English company. 

Mr. H. Frnuay seconded the motion, and warmly commended the services 
of the officers generally. 

The motion was carried unanimously, and suitably acknowledged by 
the SecRETARY. ; 

The CuarMay, in answer to a question as to what duties were paid by the 
Company, stated that they had to make a sort of estimate at the beginning 
of every year as to what their requirements might be, and then an order 
was given by the authorities. At the present time they were paying some 
duty on their coal, because the officials had not received the order in time 
to admit it. They would, however, have this money returned. 

A vote of thanks was then passed to the Chairman and Directors, 

The CHarrmay, in reply, stated that he had received a letter from a dis- 
satisfied shareholder. After answering some of the points on which this 
gentleman had expressed dissatisfaction, he (the Chairman) had told him 
what he now told the meeting—viz., that he thought the proprietors had 
not much cause tocomplain—at any rate since he joined the Board. At that 
time the preliminary expenses stood at about £17,000, and they had now 
been reduced to £10,000. There was no reserve fund when he joined the 
Board; whereas they now had a reserve of £6500. Pipes had been laid 
down at a cost of £10,000; and the debentures which had been raised to 
do this work had all been paid off. At the former period the dividend was 
nil or 1 per cent., and the shares were worth £9 or £10; while now the 
dividend had been increased to 10 per cent., the shares were worth £24, 
and the accounts had also improved. He only trusted that they might 
make the same progress in the future as they had done in the past. 

The meeting then separated. 





GEORGETOWN (BRITISH GUIANA) GAS COMPANY, LIMITED, 

The Ordinary Half-Yearly General Meeting of this Company was held 
on Tuesday last, at the London Offices, 30, Gracechurch Street, E.C.— 
Mr. ALFRED W1L.iaMs in the chair. 

The Secretary (Mr. Alfred Lass, F.C.A.) read the notice convening the 
meeting, and the report of the Directors was taken as read. It stated that 
the profit for the half year to June last amounted to £1711 15s. 4d., which, 
added to the balance brought from the last account, made £3285 16s, 3d. 
After paying the dividends to Dec. 31, 1883, the interest on debentures to 
June 80, 1884, and transferring £300 to the reserve fund, there remained 
an available balance of £1585 10s. 2d., out of which the Directors recom- 
mended the declaration of a dividend for the half year on the preference 
share capital at the rate of 8 per cent. per annum, and on the ordinary 
share capital at the rate of 7 per cent. per annum, leaving £418 2s. 2d. to be 
carried forward. 

The Cuarrman said it became his duty to say a few words with reference 
to the accounts for the past half year before he moved that they be received 
and adopted. As regarded the capital account, the shareholders would 
find that it was being gradually reduced on one side in the way of writing 
off the plant, and increased on the other side by taking care of their reserve 
fund and other matters with the view to accumulate a little money. He 
thought it would be satisfactory to the shareholders to know that the 
Directors had come to the determination to pay off early in the new year 
some debentures which would fall due in January. With regard to the 
revenue account, it was much the same as in the previous half year, with 
the exception of that which they must all regret—a little falling off in the 
rental. The reduction, however, was only slight. Moreover, the cost of 
producing this rental had decreased in a much greater ratio than they had 
lost in the rental; showing that their Manager had been well up to his 
work. During the past half year they had made gas at Georgetown at a 
less cost than at any time in the existence of the Company. They were 
doing the best they could. He might say that Mr. Younger (the Engineer 
and Manager of the Company) had applied forjleave of absence; and he 
believed he would be in this country on that or the following day, when 
the Directors would have an opportunity of seeing him, and going through 
the whole working with him, and possibly they might arrive at some 
better results in the future. He thought that everything in connection 
with the Company was satisfactory, and they were not going back in any 
shape or way. If they continued as they were, they would do well; but 
the Directors trusted with him that there would be some improvement. 
He concluded by moving the adoption of the report and accounts. 

Mr. A. CLARKE seconded the motion, which was carried unanimously. 

On the motion of the CHarrman, seconded by Mr. R. K1na, the dividends 
recommended in the report were afterwards declared. 

Replying to a vote of thanks to the Chairman and Directors, 

The Cuarrman observed that some of the shareholders might know that 
the undertaking was originally his “ child.” He had been connected with 
it from the beginning, and he hoped to see it arrive at even a better 
position. He afterwards proposed a vote of thanks to the local officers and 
the officers at home; testifying to the admirable manner in which they 
discharged their duties. 

The Deputy-Cnamman (Mr. C. Gandon) seconded the motion, and 
endorsed the remarks of the Chairman. 

The resolution was carried unanimously. 

The Secretary, in returning thanks, observed that all the officers 
endeavoured to do the best they could to promote the welfare of the 
Company. They believed that it was sound financially, and that there 
was a prosperous future for it. 

The proceedings then terminated. 





WILLIAM SUGG AND CO., LIMITED. 

The Annual General Meeting of this Company is fixed to be held on 
Wednesday, the 26th inst.; and the report of the Directors to be presented 
on the occasion has just been issued. From it we learn that the business 
of the Company continues to make satisfactory progress; the sales during 
the year ended the 30th of June last having exceeded those of the previous 
year by upwards of £6500. The severe competition consequent upon the 
existing state of trade prevented the realization of a proportionate profit ; 
but the Directors nevertheless propose to pay a dividend of 4 per cent., 
making, with the interim dividend paid in April last, a total dividend of 
7 per cent. for the year. Considerable increase is reported in the sale of the 
Company’s high-power lamps and burners. With respect to the litigation 
in which the Company are now engaged, the report states as follows :— 
“The Directors were in hopes that they would have been in a position to 
include in their report a full and favourable statement of the result of the 
action, Sugg v. Bray ; but as a fortnight has now passed since the com- 
mencement of the Michaelmas Sittings without judgment having been 
given, they cannot any longer delay the issue of the report, and can only 
hope that Mr. Justice North will enable them to state the result of the 
action to the shareholders at the adjourned general meeting, and at 
the same time to afford much fuller information as to the details of the 
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roceedings than can with propriety be given while the case is practically 
pendente lite. There is little at present to add to the statement which was 
printed and forwarded to the shareholders with the report of February, 
1883. Endeavours were made on several occasions since the date of that 
report to settle the matters in dispute with Mr. Bray, amicably, but without 
success; and the action came before Mr. Justice North, who gave it a most 
careful and patient hearing in July last. The Company were ably repre- 
sented by Mr. Aston, Q.C., Mr. R. E. Webster, Q.C., Mr. Chadwyck 
Healey, and Mr. Whinney as Counsel, and by Sir Frederick Bramwell 
Dr. Hopkinson, Dr. Tidy, Mr. C. Woodall, Mr. George Livesey, Mr. 
Heisch, and other eminent scientific witnesses. The hearing lasted 
the unusual length of fifteen days; and from the manner in which 
the Company’s case was placed before the Court, and the charges 
and allegations made by the defendant, Mr. Bray, as to infringe- 
ment of his patents and copying his lamps and apparatus, were dealt 
with by the Company’s Counsel and witnesses, the ashen cannot but 
hope for ultimate success, even if it may be necessary to go to a higher 
tribunal. While regretting the failure of all attempts at an amicable 
understanding with Mr. Bray, and the consequent necessity of the pro- 
ceedings, with the attendant expenses, the Directors have every reason to 
believe that whatever Mr. Justice North’s judgment may be, the ultimate 
effect of the action upon the interests of the Company cannot be otherwise 
than beneficial. The alteration made in the Patent Law by the Act which 
came into operation in January last, will, it is believed, have the effect of 
preventing a manufacturer or trader from issuing threatening notices 
concerning the manufactures or goods of another, and thus damaging his 
business without himself taking proceedings for infringement of patent. 
Proceedings for an injunction of the character of Sugg v. Bray will thus 
in the future be unnecessary, or at least of rare occurrence.” 





ABERDEEN CORPORATION GAS SUPPLY. 

In the Journa for the 4th inst. (p. 815) the estimate of the expenditure 
of the Aberdeen Corporation in connection with their gas undertaking, for 
the year ending Sept. 30 next, was given. Upon this estimate the Gas 
Committee founded a report, which was submitted to a recent meeting of 
the Town Council. They recommended that for the twelve months from 
May 15, 1884, to May 15, 1885, the Council should fix the price of gas and 
the charge for meters as follows :—The price of gas to be 3s. 10d. per 1000 
cubic feet, subject to the following discounts :—65,000 and under 100,000 
cubic feet, 1d. per 1000; 100,000 and under 1,000,000, 2d. per 1000; 1,000,000 
and under 5,000,000, 3d. per 1000; 5,000,000 and upwards, 6d. per 1000. 
Meter-rents to range from 1s. to 80s. per annum, according to the size of 
the meter. 

Bailie MacponaLD, in moving the adoption of the report, said the state- 
ment he had to make was in nowise rose-coloured, but was the hard logic 
of figures and facts. The accounts of the Gas Department this year were 
the clearest, and, he thought, the best, that had ever been submitted. 
During the financial year from Oct. 1, 1883, to Sept. 30, 1884, 430 new 
meters were added to the number in use at the commencement of the year; 
making the total number throughout the city, at the date at which the 
accounts were made up, 26,750. During the same period 6981 yards of 
pipes were laid along streets where formerly there was little or no gas 
supply; and 9522 yards were relaid where the pipes were found to be 
inefficient by reason of age or size. During the past year there was an 
excess of gas manufactured over the previous year of upwards of 10% 
million cubic feet; the quantity made having been 286,770,000 feet. In 
consequence of the additional value of the works, the taxes had been a 
very considerable item in the accounts for the year which had just closed 
—£2010 4s. 2d., against £1485 13s. 5d. for the previous year. The great 
difference shown arose from the largeness of the amount necessary to be 
set aside for the period from the 15th of May to the 30th of September. 
The taxes, though large, showed an increase for these 44 months only; and 
therefore they would be even heavier for the current, than they were for 
the past year. The Committee had provided against this in the estimate 
for the present year by setting aside £2500 for taxes. Of this sum income- 
tax alone would take £251. The revenue of the Gas Department in the 

ast year—£57,504 13s. 2d.—was within a trifle of the revenue of the har- 

our ; and the department was one of the largest industries in charge of 
the Corporation. The gas revenue had been weighted during the year with 
a large amount which might well have been placed to capital account. It 
had also been debited with £3000 employed in the reduction of the annuity 
account, instead of £650, the amount by which the Committee were bound to 
reduce this account yearly; but it had been thought prudent to considerably 
increase the statutory amount in case of contingencies in lighting or other- 
wise. The usual £300 against fire and accidents had also been provided ; 
together with interest at 4 per cent. on the amount of the fund, making 
the total now £4719 12s. 2d. In regard to the reduction of the annuities, 
the Committee had redeemed in all 2498 of the 26,000 annuities for which 
the Council became responsible. These 2498 annuities had cost £15,772 
15s. 1ld.; but the purchase of them saved a sum of £624 10s. annually. 
The value of the gas undertaking on the 30th of September last, as set 
forth in the accounts, was £134,696 17s. 7d. This amount represented 
£413 of capital for every million cubic feet of gas made. At the transfer 
of the gas undertaking in 1871 the capital employed reached as high a 
figure as £799 for every million cubic feet of gas made—nearly double. 
This, he thought, showed that the undertaking had been prospering very 
satisfactorily indeed. The book value had been yearly reduced since the 
gas-works came under the Council’s control (the total amount of the reduc- 
tion being £37,635 15s.); and as the real value of the undertaking had been 
since then more than kept up, he would add these sums together—making 
£172,332 2s.7d. and something more—and say that the Town Council held 
in the gas undertaking an asset worth about £200,000 instead of £134,696 
17s. 7d. as stated in the books. He would also draw attention to another 
fact—that the reduction of 2d. per 1000 cubic feet had for the past year 
saved the Gas Commissioners upwards of £2000; notwithstanding which 
there stood at the credit of the revenue account £8369 13s. He had great 

leasure in observing that the bad debts—£385 9s. 8d.—were about £150 
ess than in the previous year. It was earnestly hoped that this item in 
the accounts would yearly become less, and would ultimately disappear 
altogether, as the Committee were giving considerable attention to this 
matter. He (the Bailie) then read the following figures, showing the quan- 
tities of gas manufactured, the price at which it had been sold, the gross 
revenue, and the profit made during the past five years :— 


Gas Made. Price per Gross 
Year. Cubic Feet. 1000 C. Ft. Revenue. Profit. 
1878-79 .. 286,855,000 .. 4s. 8d. £48,305 15 2 £8021 12 1% 
1879-80 .. 242,585,000 .. 4 2 88,673 13 1 7250 6 8 
1880-81 .. 259,191,000 .. 4 1 eo 51,247 910 . 8255 3 8% 
1881-82 .. 260,748,000 .. 4 0 + 61,4461111 ., 8869 10 6 
1882-83 .. 275,995,000 4 : oe 55,018 15 11 .. 7417 8 5 


1883-84 |) 286,770,000 :: 81 57,504 13 2 
In conclusion, he said the Lord Provost and the Gas Committee had 
visited the works recently; and they were found to be in a satisfactory 
state. The new works were also progressing favourably. It was, he 
remarked, scarcely necessary for him to say how much of the prosperity 





of the gas undertaking was due to the attention and painstaking per- 
severance of the Manager (Mr. A. Smith), and the other officials connected 
with the department. 

Mr. Gray said he could not understand, while from year to year they 
were having a reduction in price, how the gas was actually costing them 
about 25 per cent. more. His gas account last year was about 25 per cent. 
higher than in the previous year. 

Bailie Macponap said the cause was bad burners, which consumed the 
gas, did not give light, and contaminated the atmosphere. 

The Lorp Provost said Bailie Macdonald deserved great credit for the 
way in which he conducted the gas business. He (the Lord Provost) had 
& grievance, a little worse than that of Mr. Gray. He was charged for 
800 cubic feet of gas last year, and had never been in his house all the 
time. He could not imagine how this was, seeing that his meter was 
turned off before the 15th of May, and he was not in his house till after 
that date. He was not complaining about it. Possibly there were curiosi- 
ties connected with gas pipes and meters which “no fellow could under- 
stand.” It was better just to leave the matter alone. 

The report was adopted. 


MANCHESTER CORPORATION GAS AND WATER SUPPLY. 

The First apo | of the Manchester City Council for the present 
municipal year was held yesterday week, when the newly elected Mayor 
(Alderman Harwood) was invested with the chain of office, and was con- 
ducted to the chair. 

In returning thanks for his election, the Mayor (who is Chairman of the 
Works Sub-Committee of the Gas Committee) made the following remarks 
in reference to the gas and water undertakings of the Corporation: New 
and abundant supplies of gas were really indispensable to the progress 
and development of the town. The old Water Company was bought out, 
for little more than half a million of money, in the year 1851; and a new 
field of supply undertaken in Derbyshire, 20 miles away. Reservoirs were 
constructed covering an area of 854 acres; 643 miles of main-pipes have 
been laid; and 900,000 people supplied with 20 gallons of water per head 
per day. I need not remind you what the Council have undertaken—in 
the Thirlmere scheme—to meet our future wants. Suffice it to say that in 
the opinion of people most competent to judge, this is one of the grandest 
schemes in the United Kingdom. The gas-works have cost—taking the 
price paid a few years ago by Birmingham as a basis—about £2,500,000. 
It has often been remarked to me, “ You have a monopoly, and therefore 
we cannot tell whether your works are well managed or not;” and some 
a who ought to know go farther and boldly assert that they are not 
well managed. The ordinary way of testing a question of this kind 
is by comparison. I will take a neighbouring town—larger than Man- 
chester—where the gas-works belong to a private Company; and I 
think you will be astonished at the results of the comparison. I have 
just stated the cost of the works to be about £2,500,000. A portion of 
this debt is paid off every year out of the profits; so that it stands in the 
books at present at less than £1,000,000. The area of the gas-works is 
593 acres. The area of the district of supply is 42 square miles; the total 
length of pipes laid, 8824 miles; the number of workmen employed in the 
department, 1957 ; the number of officials employed, 200; the total number 
of servants employed, 2157. The maximum producing power of the works 

er 24 hours is 15 million feet. The storing capacity is 144 million cubic 

eet. The amount of coal and cannel carbonized annually is 273,000 tons. 

The production of gas annually is 2710 millions; of coke, 174,000 tons; of 
ammoniacal liquor, 63 million gallons; and of tar, 19,500 tons. The 
number of gas-meters in use is 74,000. The total annual turnover is 
£850,000. The gross profits—after paying for the lighting of the streets— 
amount to £113,000. This is disposed of as follows—viz., sinking fund, 
£26,000 ; improvement, £52,000; depreciation of works, which goes to 
augment the amount of the sinking fund, £32,000; and the balance of £3000 
is transferred to the reserve fund—total, £113,000. In arriving at a true 
comparison between our gas undertaking and that of the neighbouring 
town to which I have referred, it is necessary to remember the following 
facts. The entire cost of lighting our streets is borne by the Gas Com- 
mittee—whilst the neighbouring Corporation spend for this purpose no 
less than £30,000 per annum. In addition to this the price of gas there is 
1d. per 1000 cubic feet more than in Manchester; and this 1d., reckoned 
—_ the annual consumption of gas, amounts to £11,030. Let us see 
what these items come to in the aggregate. To the amount of gas profits, 
£113,000, we must add £30,000 for public lighting, and £11,030 for the 
difference in the price of gas. The result is the total of £154,030. The 
demand upon the time of the Committee in carrying on this large business 
is very heavy; and the Committee and the Works Sub-Committee hold 
about 200 meetings in the year. 

At a subsequent stage of the proceedings the list of names proposed for 
appointment on the Gas Committee was submitted. 

Mr. Winpsor moved the appointment of Mr. Southern in the place of 
Mr. Bazley, who wished to retire. Mr. Southern he looked upon as an old 
member of the Council, and one whom all of them deeply respected. Mr. 
Southern gave to the Gas Committee an immense amount of time and 
labour ; and although in the past he had differed from some of the members 
of the Committee, he had no doubt that he would upon the Committee 
give to the Council services of very great advantage to the public. He 
(Mr. Windsor) thought the Council would be disappointing the just 
expectation of the public if they did not put Mr. Southern upon the Gas 
Committee. 

Mr. Leecu seconded the proposition, 

Alderman Lams said he had to move, according to Mr. Bazley's request, 
that Mr. Alexander M‘Dougall should be the next person moved on in case 
of anyone going off. He (Alderman Lamb) hoped the Council would not 
force upon the Gas Committee any gentleman against the unanimous vote 
of that Committee. He did not desire to raise a discussion, but he might 
say that when the Committee were called together to be re-formed, and 
the vacancies were filled up, there was no member of the Committee who 
attended who moved the name of Mr. Southern. He hoped the Council 
would not force upon the Gas Committee any gentleman who had not 
worked harmoniously with them previously, who had not done some 
distinct service, and in regard to whom they could not point to some- 
thing he had done that nobody else could do. He thought he could 
quite certainly say that no one could accuse Mr. Southern of having done 
a single thing on the Committee that other members could not do. He 
might say further, that if Mr. Southern were put on he did not see what 
would be gained. The Committee had been working nt egy | and 
quietly for the past year; but prior to that the Gas Committee was like a 
bear garden. He did not desire to say a word as to why Mr. Southern 
should not be on the Committee, because the discussion would be very 
unpleasant; but he hoped that Mr. M‘Dougall would be elected according 
to Mr. Bazley’s request 

Mr. Bazuey explained that he had been compelled to leave the Council 
Chamber to keep a business appointment; but he told the Chairman of the 
Gas Committee that if he were placed upon the Markets Committee it was 
+7 ~gummaaae to withdraw from the Gas Committee. This he desired now 
to do. 
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Upon a vote being taken, 22 hands were held up for Mr. Southern, and 
24 for Mr. M‘Dougall, and the latter gentleman was therefore elected. 

Mr. RusHwortH moved the appointment of Mr. Southern in the place of 
Mr. Marshall. 

Mr. MarsHat said he desired to remain on the Committee. 

Mr. SouTHERN said he asked the members of the Council to appoint him 
a member of the Gas Committee. He did so because he had been able to 
do a considerable service on the Committee in the past, and because he 
had familiarized himself to a great degree both with the process of gas 
making and with the work of the Committee. He did not hesitate to say 
to the members of the Council that in his judgment he could be of more 
service to the ratepayers on the Gas Committee than on any other. 

Mr. Stewart said he was sure it would be admitted that there was no 
member of the Council who was a better judge of who should be on the 
Gas Committee than himself. He had been for a great number of years 
upon it, and had taken a warm interest in its work. He was on it the 
whole time Mr. Southern was a member, and he knew the eminent services 
he had rendered of a practical kind. He brought an absolute business 
talent to bear upon the question of the production of gas at Rochdale 
Road, which rendered him eminently fitted to take the subject in hand. 
It would be an absolute loss to the ratepayers of the city to keep people 
off the Gas Committee who were familiar with its work. 

Mr. Cray said his experience of the work of the Gas Committee for the 
past two years was that while Mr. Southern was a member of it there was 
very little work done, and that the whole of the year was taken up with 
jars and wrangles. They never had a meeting at which there was not 
some charge brought forward against either the Chairman, the Deputy- 
Chairman, or the Chief Superintendent or Manager—charges which, when 
investigated, proved to be perfectly groundless. 

Mr. Hoy advocated the election of Mr. Southern to the Gas Committee. 

Mr. NicHo.ts thought it would be very unwise to construct a Committee 
of elements that were not likely to agree. 

Mr. Leecu said that too much harmony was dangerous. He believed 
Mr. Southern would be of service to the public on the Gas Committee. 

Mr. FavLkner thought that Mr. Southern could scarcely desire to go on 
a Committee where his presence was so undesirable. 

On a division, there voted for Mr. Marshall 26, and for Mr. Southern 20. 
The latter gentleman was therefore rejected. 





RETFORD CORPORATION GAS AND WATER SUPPLY. 

The Gas Committee of the Retford Town Council have issued their 
report for the past half year. They say that the profits on the under- 
taking have been seriously diminished by the reduction in the price of gas 
which the Council had directed to be made; accompanied, as this has 
been, by a great fall in the price of coke during the year. The net profit 
on the year will not admit of the full sum of £500 being carried to the 
reserve fund, as ordered by the minutes of the Council; and there will be 
nothing to hand over to the corporate fund. An addition has been made 
to the capital account of the undertaking (by an extension of mains, lamps, 
and meters), to the amount of £216 10s. 6d. The Committee explain that 
a serious loss to the undertaking is occasioned by the alterations ordered 
by the Council in the hours of lighting the public lamps; the amount to 
be received for lighting being reduced from £600 per annum to £480, 
whilst the expenditure remains the same. 

The Water Committee report a steady increase during the past year; 
the net profit being £645 5s. 6d., against £570 17s. 9d. for the previous 
twelve months. 

PROPOSED PURCHASE OF THE NEWPORT (MON.) WATER- 
WORKS BY THE CORPORATION. 

At last Tuesday’s Meeting of the Newport (Mon.) Town Council—the 
Deputy-Mayor (Alderman Beynon) presiding, 

Mr. Goss moved that the Parliamentary and Improvement Committee 
be instructed to consider and report to the Council as to the advisability of 
purchasing the works of the Newport Water Company. He said he had 
no desire to reflect, in any sense, on the way in which the Company 
managed their affairs; but he pointed out that under their Act of Parlia- 
ment charges were made for baths, closets, and other purposes, which 
were purely domestic, and should not be enforced. 

Alderman Homrray seconded the proposition; and said if the Corpora- 
tion could acquire the water-works it would be a great benefit both to the 
town and to the ratepayers. The Corporation possessed power to acquire 
the works without going to Parliament. 

Other members having spoken, the DepuTy-Mayonr said he was in favour 
of acquiring both the water and gas works; but did not think the acquisi- 
tion of the latter was at present desirable, because of the introduction of 
the electric light. 

The motion was then carried. 

THE WATER CHARGES AT STOCKTON AMD MIDDLESBROUGH. 

A Meeting of the Stockton and Middlesbrough Water Board was held on 
Tuesday last; and, as this was the first meeting of the municipal year, the 
election of Chairman was first proceeded with. The choice of the members 
fell on Mr. T. HuGu Bex, who has held the office of Chairman since the 
formation of the Board. The question of giving a rebate in the charges 
for water supplied for domestic use was next considered. 

Alderman Nexson moved that the charges to domestic consumers be 
reduced 10 percent. He said he made this proposition in consequence of a 
recommendation from the General Manager (Mr. D. D. Wilson) which he 
was glad to know had the support of the Chairman. Some years ago the 
Board increased the price required from domestic consumers; and now 
that for the first time they had a profit, it was only fair to make an abate- 
ment. A reserve fund had been spoken of ; but he disagreed with any such 
suggestion. There was £4000 in hand, although the times were depressed ; 
and there was every reason to believe that, with returning prosperity, the 
water-works would prove very profitable. 

Alderman BuLmeR, in seconding the motion, observed that the domestic 
consumers had found the money to put the Board into funds. He would 
like to see a reduction of 15 or 20 per cent. conceded to this class of cus- 
tomers; and then when a rate was levied to meet a deficiency, the 3d. 
consumers would have to pay their legitimate share. The small manufac- 
turer also deserved some consideration at the hands of the Board. He 
could not see why he should pay 1s. per 1000 gallons, and have to compete 
in the open market with men who had water for 3d. per 1000 gallons. 

Mr. A. WaLKER considered it only an act of justice to reduce the charges 
to domestic consumers. 

It was then agreed to give a rebate of 10 per cent. to all domestic con- 
sumers who paid their accounts within a month of term day. 








SALES or SHarEs.—On Friday, the 7th inst., two £25 shares in the 
Hastings and St. Leonards Gas Company were sold by auction at £44 10s. 
each, and a £20 share for £26 165s. On the previous day 60 shares (£5) 
in the Sherborne Gas Company were sold at prices ranging from £8 10s. 
to £9 2s, 6d. per share. 
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METROPOLIS WATER SUPPLY. 

The Registrar-General publishes the following returns—furnished to him 
by the London Water Companies—of the average daily quantity of water 
supplied to the Metropolis during last month. From them it will be seen 
that 155,833,568 gallons, or 708,023 cubic métres of water (equal to about as 
many tuns by measure, tons by weight), were supplied daily ; or 229 gallons 
(104 decalitres), rather less than a ton by weight, to each house, ang 
29°3 gallons (13°3 decalitres) to each person, against 28°2 gallons during 
October, 1883. 





Number of Houses, &c., | Average Daily Supply 














| supplied. | in Gallons. 
Companies. a 
| October, October, 1} October, October, 
1883. | 1884, i} 1883. | 1884, 
} 
' | | 
Thames. | | 
Cie. «+ 82,480 | 83,184 || 9,784,200 9,965,880 
West Middlesex . . | 63,055 65,306 | 12,269,054 18,978,995 
Southwark & Vauxhall 100,531 | 102,956 || 21,543,654 | 23,408,235 
Grand Junction . | 47,828 | 49,740 || 18,888,072 | 14,598,498 
Lambeth. . . . 75,913 | 78,872 || 15,472,000 | 16,434,600 
Lea and other Sources. | . 
New River. . . . | 189,781 142,676 || 28,798,000 | 29,492,000 
East London . .. | 141,698 | 145,754 || 84,177,074 | 37,565,701 
Kemt. « « « « | 59,423 | 62,285 | 9,637,623 | 10,479,729 
Totalsupply . . . | — 660,659 | 680,728 || 145,569,677 | 155,838,5¢8 
Thames. ... . | 819,757 | 830,008 | 72,956,980 78,386,188 
Lea and other sources 340,902 | 850,715 72,612,697 77,447,480 
! 


The return for October, 1884, as compared with that for the correspond. 
ing month of 1883, shows an increase of 20,064 houses, and of 10,263,891 
gallons of water supplied daily. 





THE DISPOSAL OF THE SEWAGE OF WOLVERHAMPTON. 

The Annual Report of the Sewage Committee of the Wolverhampton 
Town Council, has recently been issued, in view of the close of the muni- 
cipal year. On the subject of the disposal of the sewage it says: “ This 
important question has for some years past been gradually forcing itself on 
the attention of your Committee; and during the past year it has given 
rise to much anxious consideration. It will be in the recollection of the 
Council that the Borough Engineer (Mr. G. Eastlake Thoms, M. Inst. C.E.) 
prepared a scheme some years since which provided for the effectual 
sewerage of the Merridale and Newbridge districts; as also for the sewerage 
of Tettenhall, Bradmore, Compton, and Penn-fields, and for the diversion 
of a portion or the whole of the sewage now sent to the Barnhurst, as the 
case might require. As the scheme was so extensive, and involved so 
many interests, it was thought desirable to engage the services of a Con- 
sulting Engineer. Mr. E. Pritchard, M.Inst.C.E., of Westminster and 
Birmingham, was selected ; and the Borough Engineer’s reports and plans 
were submitted to him for his advice on the entire question. Mr. Pritchard’s 
reports, both on the main question and on the subsidiary scheme for the 
Rough Hills district, have for some time been under the consideration of 
your Committee. Although it is practically agreed that Mr. Pritchard's 
recommendations cannot be adopted, no definite decision has yet been 
arrived at. In the meantime a Special Committee, appointed by the 
Council in June last, has visited the sewage works of various towns, with 
the object of obtaining information as to the best methods of disposing of 
the sewage of a manufacturing town. Much information has been 
obtained ; but the Committee have not yet completed their inquiries. It 
has been thought by some members of your Committee that it would be 
wise to consult Sir Joseph Bazalgette, C.B., the President of the Institution 
of Civil Engineers ; and it has been ascertained that Sir Joseph’s fee would 
be 500 guineas. Other members of the Committee consider that the 
Council should take the opinion of Mr. Henry J. Marten, M. Inst. C.E., who 
has had a wide experience in this branch of engineering ; and the matter 
is still under consideration.” The report also mentions that Mr. A. Staveley 
Hill, Q.C., M.P., has offered to sell his Dunstall estate to the Corporation 
for sewerage purposes. In regard to the sewage farm, the Committee 
remark that, though the year has been exceptionally good for farming 
generally, yet, ‘‘ under present conditions,” they find it impossible to return 
a favourable report. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsureu, Saturday. 

A few weeks ago I had an opportunity of seeing perhaps the noblest and 
best-appointed steamship in the world lighted throughout with electricity ; 
and the exhibitive experiment charmed and delighted everybody on board. 
The Umbria, the latest addition to the famous fleet of the Cunard line, 
was just about to leave the Clyde on her maiden voyage, vid Liverpool, to 
New York, when the exhibition of her “ points” was made by the owners; 
and it may fairly be admitted that, of all the luxuries, the newest and 
most delightful for voyagers was the electric lighting. It was confessedly 
a “luxury ;” and if companies having to do with the new illuminant had 
so treated their ‘“ wares,” they would not, like the Edison, be mourning 
a drop of £28,000 on the year’s transactions. The Umbria has nearly 900 
incandescent lamps, the dynamos being worked by four small engines, 
each of 25-horse power; and during the four or five hours I remained on 
board, the lights were remarkably clear and steady—an improvement on 
the old oil lamps for which travellers will readily pay, and one of the few 
fields which electric lighters may profitably cultivate. Facts like these are 
ever and anon being leaatvedianl ter experience. The latest was brought 
under my notice this week in an action in the Court of Session ; being the 
rather amusing sequel to a previous case in which Mr. Stockman, a London 
electrical engineer, had had to fight hard to get payment for an installation 
of the electric light in a Highland mansion. One need not be surprised if a 
“ bonnet laird” had some qualms about the paying for his whims. Itreminds 
one of the droll fancies of the French Canadians. The historian of Mr. Irving's 
“Second Tour ” remarks that “ there are few signs of progress in Quebec, 
except the electric light. You stumble along a wooden side-walk at the 
risk of your neck, and at the next turning you are dazzled by the latest 
device in scientific illumination. The contrast is so strong, that Quebec 
seems to have one foot in the last century and the other in this.”” The 
laudable ambition to light up one of the dark places in the Highlands was, 
perhaps, still more remarkable; and an “electric lighter” was brought 
all the way from London to illumine Inistrynich House in Argyleshire. 
For awhile all seemed to have gone well, probably as long as the novelty 
lasted ; and he and his son sported in the forest, and fished in the loch, 
and dwelt with the chief while the installation waxed apace. But it did 
not please; and, as I have said, after all these fair junketings, the Saxon 
had to sue the Gael for payment of his account; and he got it. Now 
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comes the sequel. The electric lighter was sued for £58 odd for the board 
and lodging of himself and his son, £28 for time and work done by an 
ordinary tradesman in connection with the installation, and £100 as the 
sum that would need to be expended in restoring the electric lighting 
apparatus said to have been damaged by the electrician in trying to get at 
the ground of complaint. W ell, the Judge has decided on the first charge 
that Mr. Stockman and his son were at Inistrynich not as boarders, but 
guests—a fortunate condition, from which others may wish to be saved, 
looking to the expensive litigations. In regard to the other items, a small 
amount is decerned against the electrician for solder (which he should have 
supplied), and £15, being the estimated cost, as reported by an expert, of 
repairing the damage to the apparatus. After all, for outlandish mansion- 
houses it may be as well to stick to the old illuminant, even although a 
small gas-works is necessary for the purpose. 

The example set by the Edinburgh and Edinburgh and Leith Gas Com- 

anies a good many years ago each to keep within their own legitimate 
founds, has only now been taken by those supplying the adjoining burghs 
of Portobello and Musselburgh. The latter Company have run into the 
territory of the former, bringing the supply a distance of three miles from 
their works. All this is to be ended, as the Musselburgh Company have 
resolved to sell, and the Portobello Company have agreed to purchase, all 
the pipes and plant of the former to a point about midway between these 
two seaside burghs. As it is in contemplation to extend the municipal 
poundaries of Portobello, there will be a good field for future operations; 
but meanwhile, by the arrangement, Portobello takes over 3000 yards of 
5-inch pipes, about a similar length of 3-inch, and 275 meters. A small 
quaholder at Portobello, 28 feet in diameter, is also acquired. The imme- 
diate addition to the annual revenue of the Portobello Company will be 
about £700, and the manufacture increased from 20 million to about 24 
million cubic feet, for which recent additions and improvements at the 
works (which are under Mr. C. Waterston) are quite equal. The Mussel- 
burgh Company will have their production presently reduced to about 17 
million cubic feet. There can be no question as to the propriety of the 
arrangement, only it may facilitate the acquisition of the Portobello Com- 
pany’s undertaking by the town, for which there has been some motion 
of late. 

It is not necessary to be among those who “ go down to the sea in ships” 
to wish that piers and quays should be well lighted at night. There is no 
doubt that actions of damages may rest against Harbour Trusts for negli- 
gence in this respect. The Dundee Harbour Trustees are awakening to 
the occasion ; and at a meeting this week the shoremaster stated that the 
Plans and Works Committee had had a remit made to them recently in 
connection with the lighting of the quays of the harbour. The subject was 
before the Committee at their last meeting ; but the report was of so exten- 
sive a nature, and involved so large an outlay, that they really had not had 
time to consider it on its merits. The improved lighting is now only a 
question of time. 

Montrose is one of the places in the North where a Jew finds it impossible 
to live, so hard do the people drive their bargains. The Gas Company are 
experiencing this at the hands of the Police Commissioners. An account 
amounting to £79 14s., attested by the Convener, for gas supplied to the 
public lamps during the past year was presented at a meeting of the 
Commissioners the other day; and the Convener was at once called 
upon to state the relative proportion of the amount to last year’s account. 
It was stated to be 2s. 1d. less—a saving to the very saving town, even in 
these days of better lighting. However, this did not satisfy the questioner, 
Mr. Mitchell, who said he understood some time ago that there had been 
a considerable reduction arranged between the Company and the town. 
Such being the case, he would like to know how it came about that the 
lighting bill was the same as it was last year. On the objector’s motion, 
the account was remitted back to the Committee, who will no doubt have 
to reduce the charge for lighting the town. 

At a recent meeting of the Arbroath Gas Corporation, the Chairman 
(Provost Thornton) reported that the dispute with Mr. Briggs in regard to 
the water used in the production of their ammoniacal liquor (on account 
of which, it will be remembered, he claimed a large allowance) had been 
settled by the Arbiter awarding him £15. They had now introduced the 
Nolt Loan water at the gas-works ; so that there was no chance of any 
— again recurring, and the matter might thus be regarded as finally 
settled. 

The Aberdeen Gas Commissioners are being much exercised over the 
threatened retirement of Treasurer Hay. He has been of considerable 
service to the Board and may yet be induced to reconsider his resolution 
to resign. 

As previously mentioned as in course of arrangement, the Letham Gas- 
light Company, Limited, has been registered with a capital of £500, 
divided into 500 shares. The object of the Company is to supply the 
inhabitants of Letham (five miles south-east of Forfar) and surrounding 
districts with gas. 

In the shipping department of the Fife coal trade business has again 
fallen flat, and very few vessels are at present loading coals at the district 
ports. At from 6s. 6d. to 7s. 6d. per ton. f.o.b. at Burntisland, prices show 
no change ; but it seems to be the impression among shippers that these 
figures are too high compared with other competing districts. Land sales 
continue fairly active; and an advance of 6d. per ton has been made on 
household coal this week, and in some cases half as much on the finer 
sorts of steam coal. Small coal rates are unaltered. The best house- 
hold is now selling at from 8s. to 9s. per ton at the pits. Ata meeting of 
the Fife and Clackmannan coalmasters on Thursday it was agreed to 
reduce the shipping prices by 3d. a ton. The trade was reported to be 
duller at this season of the year than it has been since 1876. 





(FROM OUR GLASGOW CORRESPONDENT.) 
Guasoow, Saturday. 

Provost Binnie, the Chief Magistrate of Gourock, has recently been 
addressing his constituents on the adoption of the Burghs Gas Supply 
(Scotland) Act in that town. He said that in the early part of the year the 
matter had been brought under the notice of the Burgh Commissioners, on 
the motion of Bailie Haldane. At first he (the Provost) thought that such 
& proposal should be kept in abeyance; but now, in view of a railway con- 
nection that was about to be formed with Greenock, and the large increase 
of population which this was likely to bring, and the additional supply 
of gas which would be required, he thought it would be wise to take 
the preliminary steps for the adoption of the Gas Supply Act. Notices 
had been sent to the ratepayers in connection with the matter, and 
the Commissioners would soon meet to confirm the proposal; after 
which they would call a public meeting of the ratepayers to obtain 
their consent to it. He thought they as ratepayers would perhaps turn the 
gas-works of Gourock to good account. General speaking, municipalities 
could, he stated, supply gas cheaper than a private company. Other 
speakers dealt with the same subject. Mr. Chalmers said he approved 
of the step that was proposed to be taken; believing that the supply of 
gas, like that of water, was a great public necessity, and that it could be 
best regulated by the authorities of the burgh. A fair return for the 
capital invested was the rule in gas undertakings, and might be regarded 








as almost a certainty in Gourock. After providing for the maintenance of 
the works, they might calculate upon the gas-works—if they could acquire 
them—affording an additional source of income to the burgh. He further 
remarked that, according to the highest authorities in the country, the 
electric light seemed so expensive, and in too many instances so unreli- 
able, that it was still the “light of the future.” He subsequently paid 
a well-deserved compliment to the promoters of the local gas under- 
taking, for their courage and enterprise in starting the works so early 
in the town; and also to the present conductors of the concern. Bailie 
Gossman, in speaking on the matter, said that although he was not in a 
position to read the details of a report which was in the possession of the 
Commissioners, still he might mention in a general way that he thought 
they were in possession of such facts in regard to the gas-works as promised 
that it would be a great advantage to the ratepayers to become possessed 
of them, and at the present time; not that the works might be more 
economically or carefully conducted than they were under the existing 
management, but merely because the Commissioners could borrow money 
cheaper than the present proprietors, who were allowing themselves 74 per 
cent. He sielel by saying that there was no breach of confidence in 
stating that while the Commissioners could get money at something like 
44 per cent., the Gas Company, if not paying their shareholders, had been 
getting from the consumers something like 11 per cent. It may now be 
taken for granted that one of the events of the immediate future will be 
the addition of Gourock to the number of burghs which have adopted the 
Anstruther Gas Act. 

On Tuesday of the present week the Kilsyth Gas Company handed over 
their works to the Burgh Commissioners ; the price paid for the works, 
buildings, &c., being £1400. A little difficulty was experienced in getting 
the loan of the money from the bank ; the Commissioners not having any 
power to borrow money on account of the Gas Supply Act, seeing that 
they had not yet actually adopted the measure. Messrs. Brown, Frew, 
and White offered to become security; and to this the bank was quite 
agreeable. But on the matter being brought before the Commissioners 
this proposal was departed from, as the Commissioners being the parties 
who were going to operate on the account, it was thought that they them- 
selves, as individuals, should give the necessary security. They did so; 
and, in the event of the Act not being adopted, they personally will be 
responsible for the amount of the loan. 

When the monthly minutes of the Corporation Gas Committee were up 
for consideration before the Town Council of Kilmarnock last Wednesday, 
Provost Sturrock asked if any one could tell them how the alterations 
were proceeding at the gas-works. He supposed they were nearly com- 
pleted, and he believed that the expense was likely to be very much greater 
than was anticipated. Appealing to Mr. Calderwood, one of the members 
of the Committee, he asked if it was not so. This gentleman replied that 
he could not say. The Provost said he was afraid they would require to 
look after the Committee for spending so much money. Bailie Brown, the 
Convener, appears to have been absent from the meeting; and it seems rather 
strange that the Provost should be in ignorance on the matter, and that he 
should make such a threat—even in a jocular sense—seeing that he is ex 
officio a member of the Committee. I may mention, in passing, that the 
alterations referred to involve the adoption of the Siemens regenerative 
system to a number of the retorts, at an estimated expense, I think, of about 
£1000. 

When, at a meeting of the Hawick Town Council held a few days ago’ 
it was proposed to send Bailie Morrison, the Convener of the Lighting Com- 
mittee, to represent the Council on the directorate of the Hawick Gas 
Company, Bailie Milligan, who was the Council representative last year, 
said he had no objection to the appointment, if the gas were likely to be 
improved thereby. He went on to say that the gas supplied during the 
preceding fortnight had been “‘abominable;” and the reason was that the 
coal used was not fit to make gas, costing only something like 13s. per ton. 
He thought the Directors should be called upon to give better gas, for which 
he did not believe anybody would grudge paying a littlemore. The light 
of late was not of 10-candle power. This was certainly a strong statement 
to make, but its truth was not substantiated, which would have been a very 
difficult thing to do. Still, some support was given to it by Mr. Richard- 
son, who said that on the previous night the lights were scarcely visible 
on the streets. A correspondent of one of the local papers, signing him- 
self ‘‘Consumer,” takes Bailie Milligan sharply to task for making such 
charges. He would like to know if the Bailie has ever made such a charge 
at any of the meetings of the Directors of the Gas Company. He 
further says that he is not one of the smallest gas consumers in the town, 
and yet, with rare exceptions, he had not had any cause to complain. His 
opinion is that when the gas pipes and fittings are large enough, and the 
burners properly seen to, better illuminating gas will not be found in 
Scotland; and he concludes by saying that he is glad to learn that the 
Manager offers every facility to test the gas, while he is sure that if the 
Bailie had taken the trouble of making atest he would not have condemned 
the gas so strongly. 

It is not yet stated that anything definite has arisen out of the negotia- 
tions for introducing the electric light into Linlithgow iu lieu of gas for 
street-lighting purposes; but at a meeting of the Town Council held on 
Monday it was resolved to allow the correspondence with the Gas Com- 

any regarding the number of the street lamps to drop. It may therefore 
be concluded that the Town Council have discovered that it would scarcely 
be possible to make better terms than the present for lighting the public 
thoroughfares. 

Gas matters and public lighting are also exciting attention amongst 
other communities, as are likewise various water-supply schemes; but the 
chief item of news in connection with the latter this week is what seems 
to bea very serious breach between the Glasgow Water Commissioners and 
their Engineer (Mr. J. M. Gale). The matters involved cannot be recoun- 
ted in detail in a brief “ Note;” and all that Ifwould now attempt to 
say in reference to the question is this: That Mr. Gale was unwilling 
to be restricted as to doing professional work outside of his own 
duties to the Glasgow Water Cummissioners; that he lately addressed 
a letter on the subject to the Lord Provost, which has given much 
offence to various members of the Water Trust; that on the recommenda- 
tion of a Special Committee appointed to consider the matters raised in 
the letter, it was proposed to heal up the differences by voting Mr. Gale an 
honorarium of £1000 for past extra services, and an increase of £400 per 
annum to his salary. At a meeting of the Town Council held on Thursday 
the proposal was rejected by 22 votes against 18. It is not known what 
Mr. Gale may resolve on doing in the face of such a decision, supported (as 
it was) by rather strong statements made both by the “Ayes” and the 
“Noes.” Some members of the Council look very lightly on the alleged 
seriousness of the difficulty, due to the fact that the Commissioners are 
about to go to Parliament with an extension of the Loch Katrine water- 
works, involving an estimated cost of something like a million sterling. 
Without venturing an opinion on the subject, I would just say that one of 
the local papers concludes an editorial by the following :—“ Mr. Gale should 
withdraw his letter, apologize, and leave the Commissioners to deal with 
the question as to the just remuneration of his increased duties.” 

The pig iron warrant market continues to be in an extremely unsettled 
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condition ; and a large and excited business has been done during the week. 
On Monday, 43s. cash was accepted; and much fluctuation has since taken 
place. Very general distrust exists in consequence of failures amongst the 
brokers. The stock of warrants seems to be concentrated in few hands, 
with the result that dealers are timid of entering into fresh engagements. 
Up to 43s. 9d. was paid yesterday, but the close was 43s. 64d. cash. 

Quietness is the ruling feature of the local coal trade, and prices show no 
change. Owing to scarcity of railway waggons, some collieries are making 
only a small output. 


CURRENT SALES OF GAS PRODUCTS. 
Liverpoot, Nov. 15. 

Sulphate of Ammonia.—The business done during the week has been on 
asmall scale, principally owing to the determined stand made by the buyers 
against a further advance. Sales are reported at £13 1l5s., and even 
£13 12s, 6d.; though no reliable information could be obtained regarding 
the business done at the latter price. The market remains bare for prompt 
parcels; while the enquiry has been more active. Buyers’ ideas, however, 
remain low meanwhile. 








Mancuester, Nov. 15. 
The market value of sulphate of ammonia still remains about £13 17s. 6d. 
f.o.b. Hull; and has, on the whole, remained steadier during the past fort- 
night than in the month of October. It is difficult to see that there will be 
any legitimate cause for serious fluctuation in the immediate future. 





GarnssorouGcH Loca Boarp Water Suppiy.—At the last meeting of 
the Gainsborough Local Board a long discussion took place on the advisa- 
bility of boring for a new source of water. A Committee which had been 
appointed to consider the question recommended that borings should 
be at once commenced ; and the Clerk was directed to apply to the Local 
Government Board for sanction to borrow £2250 for the purpose. The 
recommendation was agreed to. 

Tue Propos—ED PURCHASE OF THE CALVERLEY WATER-WORKS BY THE 
Locat AutHorities.—At the monthly meeting of the Calverley Local 
Board on Tuesday last, the question of the acquisition by the Pudsey, 
Farsley, and Calverley Local Boards of the works of the Calverley Dis- 
trict Water-Works Company was introduced. It was decided to authorize 
the Clerk to summon a special meeting of the Board, should any occasion | 
for such a course arise ener to the next ordinary meeting, for the further 
consideration of the subject. 

Market WeicHTon Water Suppty.—A Company has been established 
to supply the town and parish of Market Weighton with spring water. 
The capital is £4000, in 800 shares of £5 each. The supply will be obtained | 
from a well sunk into the chalk; and it is expected that an abundant 
yield of pure water may always be relied upon. Having regard to the 
insufficiency of the existing supply, and to the moderate rates proposed to 
be charged, it is believed that the inhabitants generally will avail them- 
selves of the advantages offered by the Company. 

Burney Corporation Water Suppiy.—The preliminary work in con- 
nection with the construction of the Cant Clough reservoir of the Burnley 
Corporation Water-Works has been begun, and is being pushed vigorously 
forward. The repairing of the Heckinhurst reservoir is also proceeding. 
The puddle trench is being filled in, and the brickwork in connection with | 
the outlet culvert constructed. The idea that the recent rains have put 
the town in a safe position in regard to its water supply is erroneous, as 
No. 1 reservoir is still 22 feet below high-water level ; and should frosty 
weather set in and continue, there will be every necessity for the continued 
exercise of caution on the part of consumers, 

EXTENSION OF THe BastnasToke Gas-Works.—The Basingstoke Gas 
Company have just completed an important addition to their works. A 
new purifying- house, with an ample store for revivifying oxide, has been 
erected. The building is of best London stocks, with red-brick facings, 
and covers an area of considerably more than 3000 feet. Two new 

urifiers, 16 ft. by 16 ft., with two 12-inch centre-valves, have been supplied 
Messrs. H. Cockey and Sons, of Frome, who have also erected a new lift 
for raising the covers, which travels on a stage the entire length of the 
building, and serves for the five purifiers. The whole of the work has 
been executed from drawings prepared by the Company’s Manager (Mr. 
W. Higgs), under whose superintendence the extension has been carried 
out and completed. 

Exuisitions or Gas Appiiances.—Last Tuesday, an exhibition of gas 
appliances was held in St. George’s Hall, Ramsgate, under the auspices of 
the Corporation. The arrangements were under the superintendence of | 
the Gas Engineer (Mr. W. A. Valon), and were very efliciently carried out. 
The exhibition was opened by the Mayor (Mr. J. Kennett), who read a 
short statement, prepared by Mr. Valon, setting forth the advantages of 

















| beyond the necessary work in stopping supplies and ‘relays.’ 


gas for cooking and heating purposes. At its conclusion Miss Cameron 
gave a lecture on high-class cookery, and in the evening one on economical] 
cookery ; and her remarks and practical illustrations were on each occasion 
followed with much appreciation. The lectures were repeated daily during 
the period of the exhibition, which closed on Saturday.——A similar exhj. 
bition was held at Poole last week, under the auspices of the Poole Gag 
Company. 

DeatuH ¥RoM SuFFocaTION aT THE LuTon Gas-Works.—Last Friday an 
inquiry was held at the Luton Gas-Works, by the Deputy-Coroner for 
Bedfordshire, into the death of a workman named Alfred Adams, who died 
on the previous evening from the effects of inhaling a large quantity of 
carbonic acid gas. The deceased, with two other workmen, named Coote 
and Arnold, was engaged cleaning out a tank containing the oxide used for 
absorbing the gases given off inthe manufacture of sulphate of ammonia, 
when they were suddenly overpowered and fell. Assistance was promptly 
at hand; but while they were being taken out of the tank, one of the 
rescuers, William Frost, became affected, and also succumbed. Adams 
never regained consciousness, and died 14 hours after the occurrence, 
Coote and Arnold were restored in a couple of hours; but Frost remiined 
in an unconscious state for seven hours, and is still in a critical condition, 
The method of removing the purifying material was criticized by the jury, 
who returned a verdict of “ Accidental death” in accordance with the 
evidence; but added a rider advising that in future some means should be 
devised to prevent the occurrence of a similar accident. 

Tue SOUTHWARK AND VAUXHALL WATER CoMPANY AND THEIR CusToMeRs, 
—At the meeting of the Wandsworth Local Board last Wednesday, the 
Sanitary Committee reported that they had considered the reference to 
them as to the notices which were sent to the Board by the Southwark and 
Vauxhall Water Company, stating that the supply of water to certain houses 
in Battersea had been cut off in consequence of the non-payment of rates, 
The notices in question were no doubt sent to the Board with the view 
of causing proceedings to be taken to compel the owners or occupiers of 
the premises to lay on a supply of water thereto, and the Board, on the 
17th of October last, addressed a communication to the Local Government 
Board, expressing their disapproval of the action taken by the Company 
in the matter, and stating that they were of opinion that the powers con- 
ferred upon the Board by the Legislature should not be used as a means 
of ‘enforcing the Company's charges. Since the subject had come before 
the Board, no similar notices had been received from the Company; and 
the Committee recommended that no further action be taken in the matter 
at present. The report was adopted. Subsequently, in answer to Mr 
Morton, the Battersea Surveyor (Mr. Pilditch) said the Company had in 
several instances opened trenches in the footway, in order to cut off the 
water, without giving three days’ notice to the Board, as required by the 
Act. As it appeared that the Company were liable to a penalty for doing 
this, the matter was referred to a Committee. 


Tae East Lonpon WaTER CoMPANY AND THE REINSTATEMENT OF Roaps 
In Mite Enp.—At the meeting of the Vestry of Mile End Old Town last 
Wednesday, the Highways Committee reported that they had considered 
a letter from the Secretary of the East London Water-Works Company 
(Mr. I. A. Crookenden), in reply to a communication from the Vestry 
requiring them to properly reinstate the roads of the hamlet after opening 
the same, as follows:—“ Dear Sir,—I have referred your letter of the 4th 
to our Engineer. He informs me that we are not opening any roads 
J Both the 
roads and paths so opened are properly reinstated, and we cannot, there- 


| fore, admit that the defects of which you complain are traceable to this 


Company.” The Surveyor reported thereon as follows :—“I beg to call 
your attention to the continued neglect of the East London Water-Works 
Company to make good the roads opened by them. On the 25th ult. I 
wrote to Mr. Brian, the Engineer of the Company, on the subject of open 
ings in the roads for the purpose of paving round boxes belonging to the 
Company. Up to this afternoon no repairs have been done to the roads 
mentioned in that communication. With reference to the openings made 
round cock-boxes and plug-boxes in macadamized roadways not previously 
paved round, I beg to say that the Company are executing works all over 
the district without giving notice of the opening of roads. Boxes have 
been paved round in Jamaica Street, Clark Street, Jubilee Street, and 
Bancroft Road recently ; and in each case the road has not been repaired.” 
The Committee thereupon resolved to reeommend—* That the Clerk write 
to the East London Water-Works Company informing them of the specific 
places mentioned by the Surveyor in his report, and giving them notice 
that in the future, in the event of their not giving proper notice of their 
intention to open roads, or not properly reinstating them after such open- 


| ings, the Vestry will take proceedings against the Company for such 


neglect.” This was adopted. 





THE QUALITY OF THE LONDON GAS SUPPLY 


Durinc THE Four WEEKS ENDED Nov. 11. 
[From returns to the Metropolitan Board of Works by Mr. W. J. Disp1, F.1.C., F.C.S.] 








| ILLUMINATING PowER. 
(In Standard Sperm Candles.) 


CompanrEs—DIsTRICTs, | | 

















| SvuLpuvr. | 
\ (Grains in 100 Cubic Feet of Gas.) 


MMONIA. 
(Grains in 100 Cubic Feet of Gas.) 


| | | 











| ee Means. | Means. | Means. 
| Maxi- |Mini-| ts Maxi- Mini-|— ——$____—_______—|| Maxi-| Mini- | — 
mum. |mUM-! Oct. | Oct. | Nov. | Nov. || ™42- |MUM-| Oot, | Oct, Nov. | Nov. || @U-| MUM.) Oo | Oct, | Nov. | Nov. 
| 21 | 28 4/11 21 | 28 4 11 | 21 | 28 4/u 
ESE eee SRE be Ee! EE Reet! ie! Meare MOR (nae | ES RRS Bh ceaill MA: Brae 
The Gaslight and Coke Company— | | | | I | 
TROSMNG BE we 0 ce oe tw | ATG 16'5 | 17:0; 17°1 171) 171); 188 | 84) 12°0|/ 11°7; 10:1; 97 0-4 00 | 02 03 | 02) 02 
Camden Town. « «+ + «+ 18°4 | 15°8| 16°2) 16°7| 16-2) 17°1)| 138°7 | 4:3| 10°83) 10°, 11-1} 9:7 04; 00/00 | 02) O01) 00 
een «6 -+,< 17°1 | 16°4| 16°5| 16°8} 16°8| 16°38 | 16°3 | 9°2| 10°5| 10°0) 10-1) 13°4 03; 00100 | 01) 00} 00 
OO a a ee 17°6 16°1 | 16°7 | 16°9 16°5 | 16°7 80 | 4°9 | 59) 6:0 5°7| 65 05} 00/01 | 03); 02) 02 
Chelsea* (Fulham) . pe emt epaggt ee oe ene | ns een Freee eet ee ee ee ee ane ee 
Kingsland Road . 17°2 | 16°6| 17:0) 16°8| 16°9| 16°8 9°0 | 69; 80) 79) 83) 72); O04] 00/01 | O11); O1) O1 
Charing Cross . 5 Acai ut - 171 | 15°6 | 16°7| 16°4| 16°2!.16°4,} 13°1 | 87) 99) 11°2) 111} 1071 08 | 02:06 | 05) 04 05 
Westminster (cannel gas). . . 21°6 | 20°7| 21°1| 21°38) 21-3) 21-2)! 13°8 | 78 | 95| 99) 97) 10°7]} 04] 02/103 | 03) 03) 03 
South Metropolitan Gas Company— | | | | | | | 
eer ae » | 175 | 15°8| 162) 166 16°5| 16°7|| 13:9 8°2| 11°6] 1071, 10°6| 118 || O-4 070 | 02 | O1! 00} 02 
Tooley Street . . . . « « « « «| 16°7 | 16:0 16-4) 16°4| 16-4) 16:3) 137 | 83! 116] 106) 105| 102); 04| 00) 02 | 01 01 | 00 
Clapham re oe ee ee ee 17°2 | 16°5 16°9| 16°8| 16°7| 16°8 | 122 | 82] 105] 9:0| 102] 11°2)| 1:2 0-0 | 04 | 05 O83) 00 
ER gb) gai chic. 250 4 anh BOA 16°6 | 17°2) 17°0 17°0| 17-2), 128} 67) 92) 89) 7-7} 80O]| 1:0 03/06 | 08) 06 | 05 
Commercial Gas Company— | } } | | j | } 
Old Ford. o. jen 46 angie } 17°0 | 161 | 16°3) 16:4} 16°38} 16°7 79 | 50] 7:3) 69] 66) 71)| 03 01; O1 | O2)| O11) O02 
St. George’s-in-the-East | 17°3 | 16°L) 16°9) 16°9 hts 16°8,| 13:9 | 71) 10-1) sh - 9:4 04) 00/01 | 03) 02)/ 08 
} | | } } | | | 
* This station is closed for repairs. 
SULPHURETTED HyproGEn.—None on any occasion. PRESSURE.—In excess on all occasions. 
Note.—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. Sulphur 


not to exceed 17 grains in 100 cubic feet of gas; ammonia not to exceed 4 
and midnight to be equal to a column of 1 inch of water; between midnight and sunset, 6-10ths of an inch, 


grains in 100 cubic feet of gas, Pressure between sunset 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at all ---.---~ 
the Great International Exhi- 
pitions have been awarded 
to GWYNNE & CO. for 
Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 


per hour, which are giving un- 


qualified satisfaction in work, 
and can be referred to. 


























In use in all the Largest 
and most Modern Gas-Works ° 
in the World, and far surpass- 


ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 


durability, work performed, and economy of fuel. 
Many of the so-called “‘ Improvements” and “N 


Exhausters recently introduced by other makers are 
arrangements long since discarded by GWYNNE & CO. 


as inferior in design, durability, and efficiency. 















ESSEX ST WORKS 
LONDON W.C. 


GWYNNE & CG? 
PATENTEES §- 











hand 


ew” 






Orders for Engines 
and Exhausters now in 


2,000,000 cubic feet 
per hour. 


Can be made on their 
Patent principle, to pass 
Gas without the slightest 


oscillation or variation in 














pressure. No other Maker 
can do this. 
GWYNNE & CoO. are 


the largest Makers in the 
World of 


EXHAUSTERS ANC ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c.,&c. 





to pass about Gwynne & Cos New Catalogue 
and Testimonials on Gas-erhausting 
and other Machinery on application 


at the above address, 


GWYNNE & COS PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE, 





OXIDE OF IRON. ? 

HE Gas Purification and Chemical 
Company, Limited, advise their friends that their 

only representatives for the Sale of Oxide are Mr, Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their | 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. | 


Address 161 to 163, Palmerston Buildings, Old Broad, | - 7 


Street, Lonpon, E.C, 
Joun Wu. O'NEILL, 
Managing Director. | 


NDREW STEPHENSON begs to call | 
attention to the above announcement, and requests | 
that all communications intended for him be addressed | 
to the Head Office. 
WANTED, a situation as good Jobbing | 
SMITH, or competent GASFITTER, &c. } 
Apply to A. Harrer, White Hart Lane, Swaffham, 
NorFOLE. 





PVANTED, by the Advertiser, a situation 
as a TAR DISTILLER and SULPHATE OF 
AMMONIA MAKER. Has had 20 years’ practice. Will 
give the cost of plant for making Sulphate of Ammonia 
or Tar Distilling. Can find a market forall. Will be 
at liberty at Christmas. 

Address No. 1200, care of Mr. King, 11, Bolt Court, | 
Fieer STREET, E.C. 


ITUATION wanted by a competent | 
Man as GASFITTER, MAIN and SERVICE | 
LAYER. Understands Inspecting and Repairing 
Meters, and Lacquering. Excellent testimonials. 1 
Address G. Everitt, 41, Cornwall Road, Brixton Rise, 
Lonpon. 


TO GAS COMPANIES. 
HE Advertiser, having had over twelve | 


years’ practical experience in the Manufacture | 
of Sulphate of Ammonia and Distillation of Tar, is pre- 
pared to Erect Plant for the same, and afterwards to | 
Superintend, and will guarantee the Manufacture. 
Address No. 1099, care of Mr. King, 11, Bolt Court, | 
Fieet STREET, E.C. 


RASS Finisher and Gasfitter wants a 
situation. 
Seven years’ reference from last situation. 


| 
| 


OF IMMEDIATE IMPORTANCE TO GAS 
ENGINEERS, 


(OMPANIES and Corporations who have 
been disappointed in getting their Retorts Set 
should communicate with Crowther Bros., practical 
retort setters, who execute all work entrusted to them 
on receipt of order; satisfaction guaranteed; terms 
moderate. 

Address: CrowTHER Bros., Contractors, 18, Elphecke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 


RAUGHTSMAN (first-rate) wanted at 
the Reading Gas-Works. One used to the Con- 
struction of Modern Gas-Works. Must be thoroughly 
good at Quantities, Estimates, Strains, Levelling, &c. 
Apply, at once, stating age, qualifications, and salary 
required, with any other particulars, to Mr. Epwarp 
Baker, the Company’s Engineer, Gas- Works, READING. | 
_ *,* Applications will be considered as confidential, | 
if required, 





Well up in Bronzing and Lacquering. 


Address W. Hart, 42, Gardeners’ Cottages, WINDSOR. 


BUENOS AYRES (NEW) GAS COMPANY, 
LIMITED. 


WANTED, for the above Company, a 

GENERAL MANAGER, well acquainted with 
the Make and Distribution of Gas, to take the Super- 
vision of the Indoor and Outdoor Departments. Salary 
to commence with £1000 per annum, and passage out 
and home. 

Applications, with copies of testimonials (which, if 
desired, will be treated as confidential), to be addressed 
to the Secretary not later than the 25th inst. 

By order, 
E. W. Layton, Secretary. 

1, East India Avenue, Leadenhall Street, 

Nov. 14, 1884. 


GAs MANAGER. 
WVANTED, a Manager for a Gas-Works, 


where the consumption of coal is about 1000 tons 

a year. Salary £120, with a good house and a percent- 
age upon increased profit. 

Apply, by letter, to No. 1202, care of Mr. King, 11, Bolt 

Court, FLEEer Street, E.C. 


CLERK AND ACCOUNTANT. 


WANTED, by a Civil Engineer, a Clerk | 


with knowledge of Shorthand, and capable of 
Keeping and Analyzing Accounts. Salary £150. 
Apply, by letter, to No. 1201, care of Mr. King, 11, Bolt 
Court, FLeet STrReet, E.C. 


PPOREMAN wanted for large Gas-Works. 
Wages £2 2s. per week. Must be a good Car- 
bonizer and a Mechanic. 

State experience, age, and references, to No. 1208, care 


of Mr. King, 11, Bolt Court, FLeetr Street, E.C. 








OSWESTRY GAS-WORKS. 


0 BE SOLD, in consequence of exten- | 


sions, one of ANDERSON’S PATENT EX- 
HAUSTERS, in good condition, to pass 8000 cubic feet 
per hour. 
Further particulars on application to J. H. Parsons, 
Manager, Gas-Works, Oswestry. 





TELESCOPIC GASHOLDER AND STATION 
METER. 


Fok SALE—a Second-hand Gasholder, 


70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATiON METER, in Circular Case, to pass 


| 12,000 cubic feet per hour, with Clock and Tell-Tale, | 


8-inch Bye-pass Valve and Connections. 
Apply, for further particulars, to GeEorcz Bower, Sr. 
NEoTs. 





STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 
|For SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 
Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 
.C. 





TO TAR DISTILLERS AND 
CHEMISTS. 


HE Directors of the Whitstable Gas and 
| Coke Company, Limited, invite TENDERS for 
the surplus TAR and entire make of AMMONIACAL 
LIQUOR produced at their Works, for a period of One 
year from the Ist of January, 1885. 

The Company will load into contractor’s tanks on the 
premises. 

Tenders are to be sent in on or before the 29th of 
November. 


MANUFACTURING 


Tuomas G, BROWNING, Manager. 
Gas Office, Whitstable, Kent. 


PATENTS, DESIGNS, AND TRADE MARKS ACT, 
1883, 


IN THE MATTER OF Letters Patent granted to 
WILLIAM ANDERSON, of 8, Whitehall Place, in the 
City of Westminster, for the invention of “Im- 
provements in the Purification of Water.” Dated 


the 23rd day of November, 1883. No. 5496. 


NOTICE is hereby given that the said 


Witu1amM ANDERSON has applied, under Sections 
18 to 21 of the Patents, &c., Act, 1883, and Rules 48 to 56 
of the Rules made thereunder, for leave to amend the 
Specification filed in pursuance of the said Letters 
Patent. 

A copy of the said specification, as proposed to be 
amended, can be inspected at the Patent Office, and full 
details of the proposed amendment are contained in the 
official journal of the Patent Office, published on the 
7th of November (page 1030). 

Any persons intending to oppose such application 
must leave particulars in writing of their objections 
to the proposed Amendment, at the Patent Office, 
25, Southampton Buildings, Chancery Lane, London, 
W.C., within one calendar month from the date hereof. 

Dated this 7th day of November, 1884. 

H. Reaper Lack, 
Comptroller-General, 
CarpMacrL & Co., 24, Southampton Buildings, 
Agents for the Applicant. 


EMPIRE OF BRAZIL. 


FPENDERS for Lighting by Gas the City 


of Rio de Janeiro will be received at the Brazilian 
Legation, and at the Consulate General in London on 
or before the 28th of February, 1885. 

For particulars and specifications apply to the Bra- 
ZILIAN CONSULATES GENERAL in LonDon and LiIveRPooL, 
| SPENT OXIDE. 

HE Taunton Gaslight and Coke Com- 
pany have FOR DISPOSAL about 80 tons of 
SPENT OXIDE. 
Samples and particulars may be obtained from 
ALFRED EDWARDs, 
Secretary and Manager. 

Nov. 14, 1884. 

SULPHATE OF AMMONIA. 


THE Taunton Gaslight and Coke Com- 


pany are prepared to receive Names and Addresses 
of Persons who are desirous of making OFFERS for 
the purchase of such SULPHATE of AMMONIA as 
| the Company may from time to time have for disposal. 
| Bankers’ references required. 
| ALFRED EDWARDs, 
| Secretary and Manager. 
Nov. 14, 1884. 





| 


TO GASHOLDER MAKERS. 


THE Directors of the Sheffield United 
Gaslight Company invite TENDERS for RE- 
| SHEETING a Two-lift GASHOLDER, 120 ft. diameter, 
|at their Effingham Street Station, and also for EN- 
LARGING the same by adding a THIRD LIFT 
thereto. 
| For particulars apply to the Company's Engineer, 
| Mr. J. T. Key. 
The Directors do not bind themselves to accept the 
lowest or any tender. 
| Tenders, marked “ Tender for Repairing and Enlarg- 
| ing Gasholder,” to be addressed to the undersigned not 
| later than Tuesday, the 25th inst. 
Hansury THomas, Manager, 
Gas Offices, Commercial Street, Sheffield, 
Nov. 7, 1884 





| 
| 
| 


AS-BURNERS: Old and New. A 
Historical and Descriptive ‘Treatise on the Pro- 

gress of Invention in Gas Lighting; embracing an 

account of the Theory of Luminous Combustion. By 

|“ Owen MerRRiMAN.” Reprinted from the JournaL or 

Gas LicutinG. Price 1s. 6d., post free. 

| London; Water KrnG, 11, Bolt Court, Fleet Street, E.C, 
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ULPHUR COMPOUNDS IN GAS. A 


full Report of the Evidence given before the Select 
Committee of the House of Commons on the Bills of 
The Gaslight and Coke Company and the Crystal 
Palace District Gas Company in the Session of 1877. 
Cloth 8vo, gilt lettered. Price 5s.; by post, 5s. 3d. 
London: WatTER KrnG, 11, Bolt Court, Fleet Street, E.C. 


BSERVATIONS ON GLASS AS AN 
OBSTRUCTOR AND REFLECTOR OF ARTI- 
FICIAL LIGHT. By F. W. Hartuey, Assoc. M. Inst. 
C.E., Hon. Memb. of The Gas Institute. Being a series 
of Three Articles reprinted from the JourNAL or Gas 
LicuatineG, &c., Jan. 11, 18, 25,1881. In pamphlet form, 
price 6d., post free. 
London: WatTER K1NG, 11, Bolt Court, Fleet Street, E.C. 





OMPOUND DIVISION READY 
RECKONER. Designed for quickly calculating 
any number of articles in pence, and three places of 
decimals of a penny. To do in minutes what by long 
division requires hours. For use in making out Cost 
Sheets of Collieries, Ironstone and other Mines, Iron, 
Gas, and Water Works, Quarries, and Manufactories 
generally. _For Accountants, Merchants, Public and 
Private Offices, and wherever the cost of a gross number 
is required to be reduced to one in 0°000d.. By WiLL1am 
WETHERED, of Bristol. Price 25s. 
London: Water KinG, 11 Bolt Court, Fleet Street, E.C. 





A NEW ARRANGEMENT 


HOT FRICTIONAL CONDENSATION 


FOR 


INCREASING THE ILLUMINATING POWER 


OF COAL GAS. 
By JOHN SOMERVILLE. 





WALTER KING, 11, Bott Court, FLEET Street, E.C, 





C. J. RUSSELL HUMPHREYS, 
GAS ENGINEER. 
Reporting on Apparatus and Processes a 
Specialty. 
BERGEN POINT, NWJ., U.S.A. 


PRICE'S PATENT COKE & COAL BARROW 


=n effecting a great saving 
of time, labour, and ex- 
pense. 

For particulars, price, 
&c., apply to Mr. E. 
Price, Inventor and 
Patentee, Gas-Works, 
Hampton Wick, Mip- 
DLESEX. 





Prices are Reduced. 








TO INVENTORS AND PATENTEES. 
ME: W. H. BENNETT having had 


considerable experience in matters connected 
with Gas, Water, and Sanitary Improvement, begs to say 
that he continues to assist Inventors in the perfection of 
their designs, and to obtain for them PROVISIONAL 
PROTECTION, whereby their Invention may be se- 
cured for Twelve months; or LETTERS PATENT, 
which are granted for Fourteen Years. 

Patents completed, or proceeded with at any stage, 
thereby rendering it unnecessary for persons resident 
in the country to visit London. 

Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upon 
application to the Advertiser, 22, Great George Street, 
WESTMINSTER, 


Abram Coal Company, 
BECKERSHAW, WIGAN, 


SoLE PROPRIETORS OF THE 


CELEBRATED 


ABRAM CANNEL, 


OTHERWISE KNOWN AS 


“NEW BOGHEAD.” 








. 13°310 cubic feet. 
. 84°53 candles. 
1575 Ibs. sperm. 
21 gallons. 


Vield of Gas perton... 
Illuminating power of Gas. 
Illuminating value per ton. 
Tar perton. ..-+ + + ses 
Ammoniacal Liquor, per ton of 

3°50 degrees . . . 


eae fe 7°20 gallons. 
Coke per ton (of fine quality) . 


1102 lbs. 





Mr. G. R. Hislop, F.C.S., &c., Engineer to the Paisley 
Gas-Works, pronounces their Cannel to be 5°64 per cent. 
superior to the finest quality of Lesmahagow, 


The arrangement so long existing between this Firm 
and their London Correspondents having terminated, 
they are free to quote in any position, either inland or 
for shipment ; and having an establishmentin Liverpool, 
are prepared to undertake the chartering or loading of 
vessels at LiverrooL, GARSTON, RUNCORN, BIRKENHEAD, 
FLEETWOOD, or other Ports. 


Address as above, or to the 


Liverpool Offices, 23, THE ALBANY, OLD HALLST. 





NOW READY, PRICE 7s, 6d., 
A TREATISE 


ON THE 


PURIFICATION OF COAL CAS,| 


AND THE 
ADVANTAGES 

oF 

COOPER’S COAL-LIMING PROCESS. 
BY 

R. P. SPICE, M.Inst.C.E. 
With Illustrations. 
DEDICATED To THE Lonpon GAs REFEREES, 





Contents: Chapter I., Modern History. Chapter IL, | 


Cooper’s Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. 
Concluding Remarks. Appendices. 





Published by 
E. & F. N. SPON, Lonpon anp New York. 


Copies may be had of 
WALTER KING, 
At the Office of the Journat or Gas Licutina, Xe., 
11, Bott Court, FLEET Street, Lonpon, E.C. 


C OMPARATIVEAVERAGEACCOUNT- 


BOOK, for the Entry of Gas Companies’ Accounts 
for series of years. Arranged by Joun Fiexp, Accoun- 
tant to the late Imperial Gas Company. Price, for Half- 
yearly and Yearly Comparison, 10s.; for Yearly Com- 
parison only, 7s. 6d. 

London : WALTER K1nNG, 11, Bolt Court, Fleet Street, E.C. 


[Nov. 18, 1884, 





Chapter V., | 


— 


NEW ISSUE (1883-84), JUST READY, 


With a Map of the Companies’ Districts, and Verbatin 
Reports of the Three Judgments in the Dobbs Case, 


LASS'S 
ANALYSIS oF tHe ACCOUNTS 


OF THE 


Metropolitan + Water + Companies 
FOR THE 
YEAR 1883-84: 
IN CONTINUATION OF THE THREE PREVIOUS ISSUES, 


PRICE 15s., in Limp Cloth. 


COMPILED AND ARRANGED BY 
ALFRED LASS, 
Fellow of the Institute of Chartered Accountants. 
SPECIAL NOTICE.—The Current Issue contains an 
excellent Coloured Map of the Various Companies’ 
Districts; and Verbatim Reports of the Judgments 

in the Dobbs Case. 


LONDON: 


| WALTER KING, 11, Boutr Court, FLEET STREET, E.C, 


YVALLACE'’S ANALYSES OF SCOTCH 
COALS, CANNEL, SPLINT,SHALE, &c., used 

in the Manufacture of Gas. By WILLIAM Wattacz, 

Ph.D., F.R.S.E., F.C.8., &c., Public Analyst and Gas 

Examiner for the City of Glasgow. Price ls. on stout 

paper, in stiff paper cover. 

London: WALTER KiNG, 11, Bolt Court, Fleet Street, E.c, 





THOMAS & WILLIAM WEEKES, 


LIME BURNERS AND PORTLAND CEMENT MANUFACTURERS. 


FLARE-BURNT LIME, 


OF THE VERY BEST QUALITY, 


For 


GAS PURIFICATION, 


As supplied for many years to the principal Gas Companies in London and elsewhere, delivered 
alongside by Barge Loads, or into Trucks at the Works. 
Works: HALLING, near ROCHESTER, KENT 
London Office: CORNWALL BUILDINGS, 35, QUEEN VICTORIA STREET, E.C. 





MOBBERLEY & PERRY, 


FIRE-CLAY AND 


BRICK WORKS, 


STOURBRIDGE. 








Manufacturers of FIRE-CLAY GAS-RETORTS, Lumps, Tiles, Best Fire-Bricks, and every requisite for 
Gas-Works. Large Stock of all Sizes of Retorts on hand. 
London Depot and Stores: PHCENIX WHARF, 70, 71, 72, & 73, BANKSIDE, SOUTHWARK. 
AGENTS AND MAKERS OF GREEN’S (OF MITCHAM) PATENT COKE BARROWS. 





JOHN ABBOT & GO., LIMITED. 


ESTABLISHED 100 YEARS. 


The LARGEST SULPHATE PLANT MANUFACTURERS in the TRADE. 
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The present Low Prices render it absolutely necessary for Gas Engineers to use the commonest 
Pyslees Aaid, and obtain the whitest and best quality of Sulphate, so as to obtain a better price 


and more ready market. 


For this purpose they strongly recommend the new improvements 
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Tue Surewsspury Gas-Works’ ENGINEER 
(Mr. Betton, C.E.), uNpER DATE JAN. 14, 1884, wRITES :— 


I consider the Apparatus far 


A number of Plants on the Open System recently remodelled with greatly 
improved results. 
GAS AND WATER PIPES, HYDRAULIC CRANES, CAPSTANS, BOILERS, ROOFS, TANKS, &. 
Messrs. ABBOT & CO. (Works at Gateshead-on-Tyne) employ 2000 men, including several 
experienced Plumbers, to erect New, and remodel Old Sulphate Plants. 
Applications to be made to the 
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THE ELECTRIC LIGHTING COMPANIES AND THE BOARD 
OF TRADE. 


Tue most important movement that has taken place in the 
electric lighting interest since the passing of the Act of 1882 
was signalized on Thursday last, by a deputation to the 
Board of Trade from the various Electric Lighting Companies 
that are not yet in liquidation. This was the procedure 
mentioned to-day in our “ Electric Lighting Memoranda ” 

as desired by Major Flood-Page in the interest of the Edison- 
Swan combination. They wanted an interview with the 
President of the Board of Trade, in order that disappointed 
speculators might show beyond dispute that the present back- 
ward state of house-to-house electric lighting in this country 
—in other words, the non-existence of any real competition 
with gas supply—is wholly due to the objectionable Electric 
Lighting Act, for which Mr. Chamberlain is primarily respon- 





sible. They wanted to harrow Mr. Chamberlain's soul with their 
complaints; and affected to believe that, if they could get face 
to face with him, he would be dumbfounded by their argu- 
ments and melted by their appeals, and would straightway give 
directions for the drafting of a Bill to repeal the legisla- 
tion that cost him so much painsin 1882. The interview has 
come off. Mr. Chamberlain has listened patiently (as is his 
wont) to Lord Thurlow, Sir Frederick J. Bramwell, and Mr. 
J. 8. Forbes ; and has sent the deputation away rather more 
comfortless than they came. No other result was to have 
been expected. The case of the electrician was desperate 
from the first ; and the arguments used by the deputation, 
when they did not avoid the points at issue, failed lamentably 
to improve the position. So weak was the appeal, that Mr. 
Chamberlain was enabled to hold his most crushing rejoinders 
in reserve. He had no occasion to open his most powerful 
line of defence; because a very little ordinary reasoning 
sufficed to show the emptiness of the case presented to him. 
Thus it was that he declined to notice the insinuation that 
the Electric Lighting Act was alone responsible for the small 
progress that has been made in electric lighting. We have 
repeatedly exposed the hollowness of this contention ; and it 
was too flimsy for the President of the Board of Trade even 
to notice on Thursday. In offering to meet the views of the 
deputation on minor matters, he disarmed opposition for the 
time; and, by the same means, showed his perfect comprehen- 
sion of the aspirations of his visitors. They asked for amend- 
ment, but they wanted repeal, in order that they might, 
through the absence of legal restrictions, gain a position 
which they have failed to conquer by merit. 

It was a last struggle between the present race of specu- 
lative Companies and the powers that have so far held them 
in check. Henceforth the former must abandon all hope of 
being rescued from the fate prepared for them in consequence 
of their own rashness. They have played for a large stake, 
and have lost. Mr. Forbes told Mr. Chamberlain that his 
Company have spent £380,000, upon which there is not only 
no actual return, but ‘ not the remotest possible prospect of 
‘‘areturn.’”’ It is sad, and nobody believes that the suffering 
race of directors and shareholders are altogether to blame in the 
matter. Their hopes were raised at the apparent commence- 
ment of a vast industry, over which they hoped to have control; 
and it is not their fault that the insignificant, but necessary 
details which go to the making up of a paying business were 
not discoverable upon a close inspection. But when the 
Chairman of a speculative Company asks our commiseration 
for the disappointed shareholders whose venture has not 
satisfied their expectations, we should not forget the expense 
and anxiety which these expectations have entailed upon the 
whole country. If all the money paid on the part of Local 
Authorities all over the Kingdom for protection against 
speculative electricians were set down, it would make a con- 
siderable total. All this was the consequence of the great 
hurry of the present race of electric lighting speculators to 
seize the best areas for their prospective operations. They 
began before they were ready, as Mr. Chamberlain pointedly 

told them. They proclaimed, years ago, that every one of 
their systems was beyond the stage of experiment ; and now 
they suffer for being taken at their word. 

It is in respect of the concessions in matters of detail, now 
offered by Mr. Chamberlain, that the most immediate interest 
should be felt, if there were any reality in the claims of the 
Companies. They complain bitterly of having to give up all 
their property in an undertaking in twenty-one years; and 
the President of the Board of Trade has offered to consider 
suggestions calculated to remove any injustice in this system 
of limited concessions, short of involving the alternative of 
what he calls an unlimited monopoly. It is probable that any 
definite period, short or long, would fail to satisfy the desires 
of the electricians. What they want is a guarantee that will 
heighten the value of their property, andafford a hope of getting 
back their lost capital. Take, for example, the Edison-Swan 
Company, with this sunk £380,000. Suppose they start an 
installation under the Act, which requires a further capital 
outlay of, say, £120,000. They might assert, with con- 
siderable point, that the £380,000 has gone in learning how 
to apply the £120,000 in the most economical and efficient 
way; and that to purchase the latter without offering any 
compensation for the former would be unfair to them. While 
admitting this argument to a certain extent, why should a 
Local Authority be burdened with payments for the cost of 
developing one system, while in the adjoining district there 
might be a later and better one with no such anterior liability ? 
This illustration shows the difficulty of applying a hard-and- 











934 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Nov. 25, 1884, 





fast rule to the varying circumstances of a nascent system. 
In this respect Mr. Chamberlain has erred. He was so con- 
cerned with preventing a repetition, in another form, of 
what he calls the gas monopoly, that he came perilously near 
strangling a developing industry. The industry has not 
developed in the promised fashion, here or elsewhere ; but it 
might be held, if the facts were more conspicuously with 
them, that the reasoning of the electric lighting speculators 
would justify the public in condemning the Act of 1882. 

So far as we can see, the most objectionable feature of the 
so-called gas monopoly, in Mr. Chamberlain’s eyes, is that 
Gas Companies are not compelled to sell their property to 
Local Authorities at less than its value. He takes it for 
granted that undertakings of this kind should belong to 
Local Authorities ; and thus begs the whole question. It is 
probable that if his ideas on this point had been less rigidly 
fixed, the Act by which he sought to regulate electric light- 
ing would have been even better than it is, because it would 
not have contained the obligation which is now seized upon 
as excusing the disappointments of the whole business. Mr. 
Chamberlain is willing to make the purchase clauses less 
stringent now; but there would have been less opening for 
eavil if they had been easier at first. What he aimed at was 
the establishment, without the possibility of question, of the 
reversionary interest of Local Authorities in the new under- 
takings which were to be planted in their midst. It would 
have been better if more latitude had been allowed for the 
promoters of the new system of lighting to have first satis- 
fied themselves, and the public, that the undertakings would 
really be worth buying. It is easy for Mr. Chamberlain to 
gird at gas monopolies now; but—although his experience 
with the Act under notice may have widened his ideas— 
it is not proved that Gas Companies, consumers, or even 
Local Authorities would have been gainers if he had been in 
office in 1847 or 1871. 

THE COUNCIL OF THE GAS INSTITUTE AND 
REGENERATIVE FIRING. 

Ir is officially declared, in the announcement given in another 
column, that the Council of The Gas Institute do not consider 
‘it desirable at this time to appoint a Special Research Com- 
mittee for the investigation of the question of regenerative 
heating as applied to gas-retorts. We deplore this conclusion ; 
and regard it asa blunder. But at the same time, we admit 
that there may be considerations which have neither occurred 
to us, nor been set forth in our “‘ Correspondence "’ columns, 
which would justify the majority of the Council in discoun- 
tenancing the eminently practical inquiry which has received 
so much support out-of-doors. There is, however, no reason 
to believe that the decision of the Council will settle the now 
famous controversy off-hand. The refusal on the part of 
this body to conduct an inquiry binds none but itself; and 
therefore if any painstaker chooses to conduct an investiga- 
tion, or to collect observations and statistics, on his own 
responsibility, for presentation to the Institute next June, 
he will be sure of thanks and reward according to the 
merits of his work. It will be matter for regret if the 
discussion that has been followed with so much attention 
as it has been carried on in our columns week by week 
for several months past, should die away without coming 
once more before the Institute in general meeting. It is 
a topic of the closest interest to every gas manager in 
the Kingdom, we might even say in the world. Even 
so far as it has gone, the interchange of apparently 
irreconcileable views has stimulated study and inquiry 
on the part of many who, having habitually taken many 
things for granted, did not know how ignorant they were 
of the principles involved in the controversy. This is a 
result so good in itself as almost to be accepted as a suffi- 
cient justification for the discussion; but there is more to 
come. We sincerely believe that the chief exponents of the 
two sides of this question are nearer to an agreement than 
they think—much nearer now, in fact, than they were six 
months ago. For their sakes, as well as in the interests of 
the great majority whose part in the controversy has been that 
of onlookers, it is desirable that the thin remaining partition 
should be pierced. The Council of the Institute have declined 
this office ; but it may easily be done by other hands. 

SIR F. ABEL'S ADDRESS TO THE SOCIETY OF ARTS. 
Tue opening meeting of the Society of Arts for the present 
session was held on Wednesday last, under the presidency of 
Sir F. Abel, the new Chairman of the Council. There was 
a full attendance to hear the Chairman’s Inaugural Address, 
which was, on the whole, a success; and this is saying a good 





deal. The position of the eminent individual who has to 
open the winter meetings of this Society with a genera] 
address is even less enviable than that of other orators of g 
similar order. He comes last of a procession of Presidents of al] 
sorts and conditions of societies, who, during the summer and 
autumn of every year, are charged with the thankless task of 
informing the public with regard to scientific matters. It jg 
sufficiently difficult to make an interesting abstract of contem. 
porary progress in all the artsand sciences, even when there hag 
been a whole year’s work to start with; and the audience wait 
impatiently to hear what has been done during the preceding 
months of laboratory experiences. After all the Presidents 
have had their say, however, it is vastly more difficult for the 
Chairman of the Council of the Society of Arts to find any. 
thing to tell a public already satiated with autumn talk— 
scientific and otherwise. Sir F. Abel began his address with 
a few observations about electric lighting, which he believed 
had made ‘steady progress” during the past year. This 
is quite the proper thing to say anywhere; for, of course, 
all new notions must be credited with making progress 
in this enlightened age, and it is a concession to patent 
truths that qualifies the movement in the case of elec. 
tric lighting, as “steady.” Sir F. Abel could not say any. 
thing more upon the subject, for his allusions to electric 
launches and tramway cars were the stalest of platitudes, 
and utterly devoid of any suggestion. Something had to 
be said on this occasion concerning the connection of the 
Society with the Health Exhibition just closed, and the 
Inventions Exhibition which will open next year. It has 
been suggested that the public display of inventions may do 
more harm than good to inventors; and Sir F. Abel had to 
combat this idea, which he did without difficulty. No man 
would be so foolish as to show anything at the forthcoming 
Exhibition which could thereby be stolen from him ; while it 
is to be hoped that the prospects of duly protected inventors 
will be materially advanced by the concentration of public 
attention upon their efforts and objects. 


ELECTRIC LIGHTING MEMORANDA. 

Tue City Editor of the Pall Mall Gazette, in noticing the 
disastrous results of the past year’s working of the Edison 
and Swan Electric Light Company, mentioned in our last 
week’s issue, comments briefly on the declaration of the 
Directors that they mean to struggle on as best they can, 
eschewing all speculative business, whether “ street, house-to- 
‘‘house, or any other lighting.”’ He fully coincides in our 
expressed opinion respecting the difficulty of carrying on the 
concern without this effective, if costly form of advertisement ; 
and says ‘‘it remains to be seen whether it will pay such an 
‘‘ Electric Company as the Edison and Swan to efface itself 
‘to such an extent.” Doubtless it will not pay; but the 
difficulty with the Board is that the course they have already 
pursued, so far from paying, has brought the Company 
a loss of something like £30,000 a year, stated upon the 
most favourable calculation. A Board with such an enter- 
prising Chairman as Mr. J. S. Forbes are not likely to be 
blind to the fatal consequences of abandoning advertisement ; 
but how could they face their constituents with the statement 
that the policy of the disastrous past was to be persisted in 
while the Company remains afloat ? There was nothing for 
it but retrenchment ; and if this leads to the paralysis and 
eventual death of the concern, it may at least be said that 
such a course renders the inevitable dissolution comparatively 
peaceful. 

While writing on the fortunes of the Edison and Swan 
Company, we may find further confirmation of the most 
despondent view of their future in the desperate appeal of the 
Secretary, Major S. Flood-Page, to the President of the 
Board of Trade on the subject of the Provisional Orders 
granted to the Company under the Electric Lighting Act. 
Major Flood-Page says that the time which has elapsed since 
the Orders granted to the Swan and Edison Companies were 
transferred to the United Company has enabled the Directors 
to exhaustively study the question of central station lighting, 
under the conditions laid down by these Orders; and they 
have reluctantly concluded that any such undertaking would 
be impossible. The Directors ask for an interview to enable 
them to lay their views before the President of the 
Board of Trade; but their principal grievance is the 
compulsory provision for sale to the Local Authority after 
21 years’ working. This obligation they have decided to be 
prohibitory in their case. Their argument is perfectly rational. 
They point out that a large amount of capital must be spent 
upon the installation of a central station; and the share- 
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holders would naturally expect a fair return upon their 
investment. Also a large sinking fund would have to be set 
aside in order to recover the capital which would not be paid 
for in the event of purchase. Unfortunately, the profits to be 
expected at the commencement of any new business of this 
nature would not bear any such load of dividend and sinking 
fund. It is impossible, therefore, to justify the sinking of a 
large sum of money—say from £50,000 to £200,000—under 
such circumstances. The obligation to supply on demand 
throughout a certain district, under heavy penalty, is also 
complained of. The plain practical meaning of all this 
is that the Provisional Orders acquired by the Com- 
pany will be allowed to drop, unless in the improbable 
event of a repeal of the law in their special behalf. Unfor- 
tunately for the position taken up by the Company, they 
cannot prove all they advance against the Electric Lighting Act 
by the convincing argument of reference to other countries 
where their system has succeeded better than in Great Britain. 
They had no intention, when Major Flood-Page left the 
Crystal Palace Company to join the new venture, to confine 
their operations to this country. Indeed, the first duty 
undertaken by this enterprising gentleman was a pilgrimage 
throughout India and the Antipodes, for the purpose of inte- 
resting the public of those regions in the new method of 
lighting. Why are there not flourishing establishments of 
his founding in Calcutta, Bombay, Sydney, and the other 
wealthy capitals visited by him? When this question can be 
satisfactorily answered, and the special legislation affecting 
these islands thereby shown to be solely to blame for the 
exceeding “‘ steadiness’ of the progress of electric lighting, 
the President of the Board of Trade may be convinced that 
his action in 1882 was entirely wrong, and should now be 
reversed. 

It is a decidedly ingenious idea that has been propounded 
by the Scientific American—a publication that fully merits 
the latter, if not the former half of its titlh—with reference 
to the 10-candle power incandescent lamp, which is described 
as representing ‘‘the real and not the ideal gas-jet in 
“intensity.” It was originally intended that the Edison and 
Swan 16-candle lamps should be taken to represent the 
average gas-burner consuming 5 cubic feet per hour. The 
close observation peculiarly belonging to electricians has 
shown them, however, that the average gas-burner, by reason 
of deterioration in use, practically only gives the light of 
about 10 candles. This being the case, it might have 
been supposed, by anybody but electricians, that a consumer 
supplied with a righteous 16-candle incandescent lamp would 
himself have detected its superiority in power to the mis- 
leading gas-burner, and would have made two of the former 
take the place of three of the latter. Itis confessed, however, 
that the misguided consumer has not been able to see this 
difference, but has continued in the belief that the so-called 
16-candle lamp is no better than the gas-burner which he is 
now told is only of 10-candle power. In this emergency, the 
electricians have come to the rescue of their unappreciated 
16-candle lamps by sending out 10-candle lamps instead, in 
order (as they say) to escape from working under “ ideal” 


conditions. The logic of this proceeding is somewhat 
obscure. If the consumer persisted in thinking that what 


was called and charged for as a 16-candle lamp was only 
equal to a common gas-burner—a conclusion not free from a 
suspicion of flattery to the former—how is he to be converted 
from his error by boldly undervaluing the latter, and supply- 
ing a feebler lamp to correspond? The whole argument is 
wrong somewhere, as the electricians will probably discover 
in due time. 


AN IMPORTANT EXPERIMENT. 


Coat gas at 6d. per thousand cubic feet strikes one at first 
hearing as something that may be realizable in the distant 
future, but is not to brighten the lives of the present genera- 
tion. Yet the commodity is actually on sale, and is adver- 
tised in the Manchester press. Further inquiry discloses the 
important qualification that the gas is offered for heating and 
motive power only; and that intending purchasers must go 
to Normanton for it. Still, the fact is a sign of the times 
too important to escape observation and comment. It 
appears that the Whitwood Chemical Company have for 
some months past been distilling Silkstone coal at the rate 
of about 200 tons per day. Gas, however, becomes the 
residual ; and coke, tar, ammonia, &c., are the staple pro- 
ducts. The gas is consequently entirely free from ammonia, 
and a good deal of the sulphur is also taken out; but the 
illuminating power is considerably impaired by the processes 





in use, and is consequently suitable only for heating boilers, 
&e., or generating motive power. The works are erected 
upon a common; and the proprietors, having a quantity of 
this residual gas to spare after heating their own boilers and 
retorts, offer it, at the price named, to any neighbouring 
manufacturers who may find it worth while to make arrange- 
ments for taking it. Many things have to be considered 
before it can be decided whether a fuel of this character, 
and in such circumstances, is altogether desirable. It 
will be exceedingly interesting to follow the fortunes of the 
Company who have undertaken this new departure in 
chemical and gas manufacture. Geography has a great deal 
to do with the success of new varieties of fuel; indeed, 
locality makes all the difference as between coal and wood, 
or wood and peat. And the same influence will operate in 
deciding whether the Normanton experiment is to stand 
alone, and ‘‘ waste its ’’—residual gas—‘‘ upon the desert 
“air,” or to form the centre of a hive of industry depending 
upon gaseous fuel. The picture of a cluster of factories, 
which, instead of consuming raw coal, take the smokeless gas 
from an affiliated factory, which makes a profitable use of the 
products of coal that would be wasted in the process of direct 
combustion, is an attractive one. If it could be realized, 
much of the dirt and squalor of a manufacturing quarter 
would be removed; and the features of the Black Country 
would be changed. The realization of this ideal must be 
considered as having advanced by a long step when the initia- 
tory efforts are taken, not in the shape of platform addresses 
by dilettante professors of the Smoke Abatement cultus, but by 
hard-headed chemists, engineers, and capitalists, whose first 
thought is to make a paying thing of it. The financial suc- 
cess of the Normanton experiment would do more to abolish 
the smoke nuisance in our manufacturing towns than all the 
Mansion House speeches ever made. 


Water and Sanitary Affairs. 


In his opening address for the present session 1884-85 of 
the Society of Arts, Sir Frederick Abel made some interesting 
remarks on the water supply question. Sir Frederick holds 
the balance somewhat evenly between the two contending 
parties on this subject; but inclines, on the whole, to the 
idea that the river supply is too good to be abandoned. He 
is also careful to show that if there is danger in connection 
with river water, we are not sure of actual safety anywhere 
else. Deep wells are not impregnable to the microbes. 
Pollution may reach them through faults and fissures in the 
strata; and we have lately seen that one well will affect 
another, or even many others, at a distance of a mile or 
more. Absolute confidence is not to be placed in the asser- 
tion that the filtration of water through compact chalk and 
sand will constitute a perfect purifying agency. The strata 
are not necessarily “‘compact;” and, even if they were, Sir 
Frederick doubts whether they would arrest such extremely 
minute organisms as bacilli and other forms of bacteria. 
His expectation is that these micro-organisms can be ex- 
tinguished by chemical action. Hence he ventures to suggest 
that our hope for a radical improvement in the Water Supply 
of the Metropolis “lies rather in the application of some 
“simple, expeditious, cheap, and effective mode of chemical 
‘treatment to supplies from sources now in use, previous 
“ to their filtration, than in a complete change of our source 
‘“‘of supply.” Whether chemical treatment prior to filtra- 
tion would have made any appreciable change for the better 
in the character of the London Water Supply during recent 
years, may be open to doubt. The supply, judging by 
results, has been wholesome. Whether chemistry may be 
wanted in future years, is another point. Sir F. Abel made 
one remark which may startle some people, though it is 
founded on facts already ascertained. He stated that even 
brief contact with infected air would pollute a previously 
pure water far more dangerously than its admixture with a 
proportion of ‘‘ so-called healthy sewage.’ It will be ob- 
served that the comparison is here made between that which 
is “infected” and that which is “healthy.” The fact is 
worth something; but at the same time all sewage should 
be excluded from the sources of a drinking supply. Such 
impurities as unavoidably mingle with the supply should be 
effectually dealt with by storeage and filtration before the 
water is sent on to the consumer. This is now being done 
with regard to the Metropolitan Water Supply; and, to all 
appearances, the water is perfectly safe and wholesome. If it 
is to be further refined by chemical treatment, it must be for 
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the purpose of excluding a risk which possibly does not 
exist, and of which there is no assured evidence. 

The Southwark and Vauxhall Water Company have given 
notice of a Bill to be introduced into Parliament in the next 
session ; and, among the clauses, provision will be made for 
the compulsory purchase of certain lands at Battersea ‘‘ now 
‘‘used as a dust-sifting yard,’ and for the “sale, lease, or 
‘‘ other disposition of those lands.”’ It is to be hoped that the 
Company will succeed in their application, and will get rid of 
this nuisance adjacent to their filter-beds. The subject was 
made prominent in the daily papers some time ago; and the 
Wandsworth Board of Works have addressed the Company 
concerning it. It is therefore well that the Directors have 
included this matter in their forthcoming Bill; for hitherto 
they have seemed to treat the public complaints about the 
proximity of the dust-yard to their filter-beds with a little too 
much unconcern. If they acquire the site of the dust-yard, 
they propose to make provision that it shall not be used in 
future for any purpose prejudicial to the interests of the con- 
sumers of water within the Company’s limits of supply. 
Other clauses in the Bill include the construction of a rect- 
angular service reservoir at Forest Hill. This reservoir is 
to measure 460 feet from north to south, and 820 feet from 
east to west. Power is also sought to lay down certain lines 
of pipes in connection with the new reservoir, and to raise 
additional capital. The Kent Company have given notice 
of a Bill to extend their limits of supply, so as to include 
sundry outlying townships and places, among which are 
Knockholt and Cudham. The Bill is also to authorize the 
construction of a circular reservoir at Knockholt; and an 
aqueduct, conduit, or line of pipes, connecting the reservoir 
with their pumping station at Farnborough. Additional 
capital is to be raised. Both the Southwark and the Kent 
Companies are proposing works required for the convenience 
and benefit of the public; but we shall probably hear some 
arguments and assertions intended to show that any fresh 
powers sought by the Companies should be denied to them. 
Whether the Metropolitan Water Companies undertake new 
works or continue upon their old lines, they are certain to be 
unfavourably criticized. Yet the facts are in their favour, if 
people will only look at the facts. 

The reality of the danger besetting those towns which are 
dependent on the flow of gathering-grounds for their water 
supply, is shown by an article in last week’s Nature, giving 
statistics of the rainfall for a series of years. Twelve towns 
in England and Wales, three in Scotland, and two in Ireland, 
are comprehended in the returns. It is shown that in all 
parts of the Kingdom, with the exception of Londonderry, the 
rainfall of the past ten months has been less than the 
average of the corresponding period during the fifteen 
years ending 1880. In London, and the Home Counties 
generally, the deficiency has been very great. At Oxford, 
and also in London, the aggregate fall for the period 
has been only about two-thirds of the average. Carrying on 
the review to the 18th of the present month, it is observed 
that the rainfall has only amounted to one-third of the 
average proper to the whole of November. In October, the 
fall of rain was abnormally small; the total for the month 
at many of the English stations being only one-third the 
average, while at Dublin it did not amount to so much as 
one-fourth. The conclusion is inevitable, that unless the 
weather during the few remaining weeks of 1884 undergoes 
a very sudden and decided change, the total fall of rain for 
the year will be unnaturally deficient, In respect to London we 
are presented with some valuable statistics, evidently collected 
with much care, extending over a period of seventy-one years. 
It is shown that, as regards the past ten months, the present 
year in the Metropolis has been drier than any one of 
the whole series. Still, in 1847 the rainfall was nearly 
as deficient. Looking to the country at large, we might 
ask whether there are any indications that the rainfall 
is declining ; that is to say, whether the climate is becoming 
drier? We need go no farther than the Weald of.Sussex to 
see what follows an extensive clearance of woodland. Rivers 
have there shrunk to brooks, and brooks to rivulets; and 
where vessels of some size once carried manufactured iron 
from the foundries to the sea, a barge can now scarcely 
be navigated. Abroad the cutting down of forests has dimi- 
nished the annual rainfall, though it has not mitigated the 
violence of occasional rain storms. The more effectual drain- 
age of agricultural districts has in this country had an effect 
in creating floods, by the rapid passage of the waters; and 
this may very possibly diminish the evaporation which favours 
the formation of rain. This process, however, although 





likely to tell hurtfully upon some towns, would hardly 
affect those which take their water supply from com. 
paratively wild and mountainous districts. Whether oy 
not a permanent change, more or less, is gradually 
creeping on, it is certain that the present season is an em. 
barrassing one to many localities. Among these we fing 
places of such importance as Manchester, Bradford, and 
Rotherham. At Manchester there is only a fifty days’ supply 
available; and the prospect of frost is viewed with anxiety, 
In London the question of a deficient rainfall does not ocea. 
sion any feeling of alarm, though the meteorological condi. 
tions peculiar to the present time must diminish the flow over 
Teddington Weir. 

On Wednesday last, Mr. J. Thornhill Harrison opened the 
Local Government Board inquiry at Kingston, respecting the 
applications made by several of the constituent authorities of 
the Lower Thames Valley Main Sewerage Board, requesting 
to be separated from that body. The Inspector read a letter 
which had been received at Whitehall from the Sewerage 
Board, asking that the inquiry should be adjourned for two 
months. He then explained that he had been instructed to 
ascertain from the representatives of the different constituent 
authorities their views upon the question of adjournment for 
two months as proposed ; and then to adjourn for a fortnight 
in order that the Local Government Board might consider 
the various statements, and decide whether or not a further 
adjournment was necessary. Mr. Norman Bazalgette, who 
represented the Joint Board, urged that the forthcoming 
report of the Royal Commission on the Main Drainage 
Outfalls would probably contain a recommendation with regard 
to the Thames Valley sewerage, such as would render the 
continuance of the Joint Board necessary. In the midst of 
Mr. Bazalgette’s address, Sir T. Nelson laid before the 
Inspector a letter from the Royal Commissioners, stating that 
they had agreed to their report, but that “it would take a 
“little time to get it into proper order for presentation.” 
‘‘T know, as a matter of fact,” said Sir Thomas, ‘ that the 
“report is in the printers’ hands.” It was objected by 
Mr. Cresswell, on behalf of the Urban Sanitary Authority 
of Heston and Isleworth, that the presentation of that report 
would be only one step in a long process; and that the 
existence of the Joint Board during that interval would be 
only hurtful. While the learned Counsel was speaking, a tele- 
gram addressed to Sir T. Nelson arrived from the Guildhall, 
being the digest of a letter from the Clerk of the Royal Commis- 
sion, stating, ‘‘ Report getting into shape for signature and pre- 
‘« sentation ; will take alittle time, butnot long.” This, however, 
failed to pacify the opposition, especially in respect to Heston 
and Isleworth, and Kingston. Certain remarks which may 
possibly possess some significance, were made by the Inspector 
—namely, that if the Royal Commissioners recommended the 
whole of the sewage of the district to be carried below London, 
‘* half a dozen small bodies ’’ would not be competent to carry 
out such a scheme. After a long and lively discussion, the 
Inspector adjourned the inquiry until to-morrow week, Dec. 3. 
The possibility that the report of the Royal Commissioners 
will affect the position of the Joint Board is evident. 








Tue Hindley Local Board have appointed Mr. W. Dickinson, late of the 
Hindley and West Houghton Water-Works, as Manager of their gas and 
water works, in place of Mr. H. Hawkins, who has gone to Heywood. 

Tue contract for the new holder at the Coventry Corporation Gas- Works 
(tenders for which were recently advertised for in the JourNat) has been 
secured by Messrs. Thomas Piggott and Co., of Birmingham. The amount 
of their tender was £2395. 

REFERRING to the electric lighting of the extensive printing establish- 
ment of Messrs. Unwin Bros., near Ludgate Hill Station—and concerning 
which so much fuss was made some two years ago—an esteemed corre- 
spondent writes: “ Messrs. Unwin have discontinued the electric light 
about six weeks; and the apparatus was removed a month since. Itdidnot 
give satisfaction. Gas is now used all over the place.” 

Tue plaintiff in the case of Milnes v. The Corporation of Huddersfield 
(which is an action against the Corporation by a solicitor of the town, for 
damages for lead poisoning), has presented a petition of appeal to the 
House of Lords. This is against the decision of the Court of Appeal, who 
decided against him on points of law, et the decision of Justice 
Mathew, before whom the points reserved at the assizes (where a jury gave 
a verdict for the plaintiff) were argued. : 

ArTer a long and severe illness (the last portion of which was passed in 
the Coton Hill Lunatic Asylum, Stafford), Mr. John M‘Millan, for a con- 
siderable period Engineer and Manager of the Stoke-on-Trent Gas-Works, 
died last Tuesday, at the age of 52. The sad circumstances attending the 
later years of Mr. M‘Millan’s life have several times been referred to in our 
pages, in connection with the efforts made to procure the election of some 
portion of his family into the Freemasons’ Schools. : 

TxE Wimbledon Local Board have adopted the report of their Electric 
Lighting Committee, recommending that an estimate be obtained from 
Messrs. Preece and Edmonds, electricians, for lighting two miles of road 
with 20-candle globe lamps. Contemporaneously with this, Mr. Ashby 
has given notice of his intention to move that the Board consider the 
question of abolishing the oil-lamps, and of adopting gas or electricity, oF 
both, for the lighting of the street lamps in every part of the parish. 
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Gssans, Commentaries, and Rebietvs. 


HYDRAULIC POWER FOR LONDON. 

Some time since we took notice of a scheme for supplying Birming- 
ham with motive power by the agency of compressed air. This 
proposal has attracted a great deal of attention; but we are not 
in possession of any new and authoritative information respecting 
the progress that has been made towards the practical realization 
of the undoubtedly fascinating idea. In the meantime, a system 
of power distribution of a more familiar character has been in 
course of development in the City of London, and is at present in 
actual competition with the gas-engine in all the network of busy 
streets lining the Thames on both banks. Very little notice has 
been taken of the proceedings of the General Hydraulic Power 
Company, Limited. But the Company have very wisely obtained 
their Act and got their establishment in a fair way of working 
with as little clamour as possible; and they have thus escaped very 
many rivalries and obstructions. There is a highly instructive 
contrast between the manner in which the Hydraulic Company 
have commenced their campaign, and that pursued by the electric 
lighting companies. The reasons for the existence of both orders 
of undertakings are in one sense the same. Both hydraulic engi- 
neers and electricians set themselves to arrange for the extension 
to the general public of systems which had to a certain extent 
been tested upon a smaller scale. The latter began in the man- 
ner favoured by Mr. Snodgrass, on the notable occasion when 
Mr. Pickwick was arrested by the orders of Mr. Nupkins. It will 
be remembered that Mr. Snodgrass ostentatiously threw off his 
coat and announced his intention of beginning to take part 
in the fray; whereupon he was instantly secured and pre- 
vented from doing mischief. So it was with the electricians 
upon the historic occasion when they raised the pretensions that 
drew upon them the careful attention of the President of the Board 
of Trade. On the other hand, the Hydraulic Company meant 
business from the first; and so, having placed themselves under 
the able guidance of Messrs. Ellington and Corbet Woodall, MM. 
Inst. C.E., they succeeded, almost before anybody knew what they 
were about, in obtaining statutory rights over a great part of the 
mercantile portion of the Metropolis. But lest it should be said 
that their Act of Parliament has placed them in a position of 
undue advantage, it should be recorded that, in the estimation 
of some influential citizens of London, the Company’s statutory 
area is not large enough, and they have been asked to extend their 
mains to Wood Street, for the convenience of those merchants 
whose business is hampered by the narrowness of the streets and 
the fabulous value of the ground upon which their warehouses stand. 
The Hydraulic Company have therefore been welcomed in the heart 
of the City of London, for reasons which will shortly be explained. 
We do not wish to ascribe to Mr. Woodall too great a share in the 
promotion of the early prosperity of the Company, or to discrimi- 
nate between him and his colleague in regard to the services they 
have rendered to the undertaking; but it is evident that when a 
new business, involving extensive works of distribution by means 
of pipes laid beneath the road surface, is to be developed, the 
experience of a gas engineer is indicated as a most desirable aid. 
It must be conceded, in any case, that the Company have begun 
well; and that their prospects are exceedingly promising. 

It is unnecessary to devote any space here to the explanation of 
hydraulic power, and the machinery by which it is generally con- 
trolled and utilized. All that is necessary is a brief description of 
the special plant required for the production and distribution of this 
power under the conditions affecting the General Hydraulic Power 
Company. ‘The chief station of the Company is at Falcon Wharf, 
Bankside ; and nothing visible from the outside would lead passers- 
by to conjecture the nature of the novel trade of which this small 
site is the centre. It is sometimes urged against hydraulic power 
that it is costly, on account of the price that has to be paid for the 
water. At these works this charge is a minimum, because the 
water required is pumped through a 10-inch intake-pipe lowered 
into the river below ordinary low-water mark. The water is first 
roughly strained through good-sized stones, which keep out some 
of the larger of the unmentionable Thames impurities, and is then 
raised by a No. 9 Pulsometer pump and two Brotherhood centrifugal 
po to a tank on top of the engine-house. This tank is 44 ft. 3 in. 

y 49 ft. Gin. by 4 feet deep, divided into three compartments, into 
the first of which the water is pumped, and afterwards allowed to 
settle for a time in order to throw down the heaviest of the mud. 
The partially clear water is then filtered through a pair of double 
“Thames” filters, constructed by the Pulsometer Company, each 
of which will pass 5000 gallons per hour. The principle of these 
filters is to pass the water upwards through a layer of sponge, 
which renders it clean enough for the purpose required. The 
filters are cleansed by squeezing the sponge, and reversing the 
current of water for a short time. From the filters the water flows 
into tanks, whence it is drawn for use; being passed, for additional 
precaution, through a charcoal filter-bed. The Company have 
power, under their Act, to take from the Thames 1 million gallons 
of water daily, which would enable them to supply 800-horse power 
continuously for 10 hours ; but, as the actual consumption is inter- 
mittent, the total capacity is estimated at from 2000 to 3000 horse 
power. The Company at present supply from 5 to6 million gallons 
per quarter, so that there is as yet an ample margin; but the 
demand is rapidly increasing. 

The hydraulic pumps and pumping-engines were made by the 
Hydraulic Engineering Company, of Chester; two sets being 





already at work, and another in course of erection. The engines 
are of the inverted compound condensing type, with one 19-inch 
high-pressure, and two 25-inch low-pressure cylinders, 2-feet stroke. 
The engines are worked automatically from the accumulators, so 
that as water is drawn off they immediately correct the deficiency. 
The pumps are 5 inches in diameter, driven directly from the 
steam pistons. The aggregate horse power at present in use is 
from 800 to 820. The boilers (three in number) are of the Lanca- 
shire type, 28 feet long by 7 feet in diameter, stoked mechanically 
with breeze from the neighbouring gas-works. The combustion of 
this fuel is, of course, smokeless; and at the same times it gives a 
very satisfactory duty at the price. 

The distributing mains are of special hydraulic cast-iron pipe, 
6 inches in diameter, in 9-feet lengths. The joints are made with 
india-rubber rings on faced grips, and the pipes are bolted together 
with two 1}-inch bolts in oval flanges. The pipes are tested to 
2500 lbs. per square inch; and so far the joints have stood remark- 
ably well under an average working pressure of 700 lbs. The work 
of main-laying is still going on; and connections are being made 
as fast as the ground can be opened up. The charge for water is 
by meter, with a minimum rate per machine; the price ranging 
from 8s. to 3s. per 1000 gallons and under, according to the quan- 
tity consumed. It is stated that in many cases the cost of hoisting 
by the Company’s supply is as low as 4d. per 50 foot-tons. The 
power is much appreciated for City warehouses where a great deal 
of hoisting has to be done ; and although it can be adapted for other 
purposes, it may be expected to be chiefly used for cranes, lifts, 
presses, &c., for which it will be exceedingly convenient in the 
crowded City districts devoted to the Manchester and fancy trades. 
In some of the Wood Street warehouses all the handling of goods 
is done by power supplied from the Company’s mains. 

Not the least inducement for the general introduction of the 
Company’s service into the City is the assistance thereby afforded 
to the fire-extinguishing appliances already in use. The pressure 
in the Water Company’s mains is altogether insufficient to throw 
powerful jets at any moment, even when there is no deficiency in 
quantity. The hydrants in the streets and in buildings are, there- 
fore, of little value at the critical time before the fire-engines can 
reach the scene of an incipient conflagration. Here the high- 
pressure water is an invaluable accessory. Introduced in the 
manner of an injector into a hydrant, it gives the effect of a con- 
stant head of 100 feet. Experiment has shown that 32°4 gallons 
per minute of the high-pressure water, injected into a hydrant 
charged with the Water Company’s supply, under a pressure 
of 20 lbs. per square inch, will throw through a 1l-inch nozzle a 
jet of 150 gallons per minute to a height of from 75 to 84 feet. 
Of course, if the pressure in the ordinary water-mains exceeds this 
figure, proportionately less high-pressure water will be required to 
perform the same duty. From this statement it will be seen that 
the Company’s service is capable of rendering inestimable benefit 
in the event of fires breaking out in warehouses fitted with injector 
hydrants. Such assistance is not limited to the actual scene of a 
fire; for it is notorious that the Metropolitan Fire Brigade, as at 
present constituted, would be disastrously insufficient in the event 
of two fires of the first magnitude happening simultaneously. Such 
an eventuality has never occurred, although it has been narrowly 
escaped on more than one occasion. Hence there is a reluctance 
to increase the Brigade establishment, and thus to entail a largely 
augmented annual charge upon the rates, to prepare for an 
emergency which, though real, has never yet stirred the public 
mind. If the larger area covered by the Act of the Hydraulic 
Power Company could be efficiently protected in the manner indi- 
cated (which would not cost any appreciable sum in the shape of 
first outlay for injectors, and would afterwards be paid for in direct 
measure of work done), without any additional annual charge for 
men or engines, a corresponding number of the latter would be set 
free for service elsewhere. In this sense the full development ot 
the Company’s powers would be matter for general congratulation. 
And now that the Insurance Companies have declined to take 
more than a portion of the risk of large warehouses, and then only 
at high rates and under onerous conditions, the owners do not lack 
the strongest inducement to avail themselves of the protection 
afforded by the Company’s supply. 

There is a second pumping station already prepared, but not 
yet required for service. The present station is two miles from 
the most distant point of consumption ; but hitherto there has not 
been any appreciable loss of power or unsteadiness of working 
from this cause. We remarked at the commencement of this 
article that the Hydraulic Power Company are in actual competi- 
tion with the gas-engine; but it should be understood that this 
remark was not made in an envious spirit. There is plenty of 
room, in the area included in the Company’s operations, for gas- 
engines and water-power machinery to work side by side for many 
years tocome. For the handling of goods hydraulic power is pre- 
eminently fitted; being always available by the turn of a handle, 
and requiring absolutely no attention on the spot. There are large 
districts of the City of London wherein hoisting and traversing 
goods are the sole purposes for which power is required ; and here 
the Hydraulic Company will find their market, and also serve the 
general good by abolishing the danger of steam machinery, and 
introducing their own special fire service. Elsewhere there are 
districts where hydraulic power may be freely used, but where for 
general manufacturing purposes it will not be able to compete 
with the gas-engine. Both methods of providing a supply of 
motive power are probably destined to a range of usefulness of 
which we at present see but the commencement. 
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GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Tue phases of the market during the past week have been 
slightly chequered—a rise here, and a fall there. But, in result, 
the preponderance of variations is decidedly upward. In the Metro- 
politan Companies, the tendency to rise in Gaslight “‘A” (the 
promising signs of which were adverted to in our last issue), was 
quickly manifested ; and higher quotations ruled in the earlier half 
of the week. Business was done at about the same prices all 
through the week, though the nominal quotation at the close shows 
only a fractional advance upon that of the previous week. South 
Metropolitan “A” stock was firm and quiet ; but “‘ B”’ improved 5. 
Commercial was unmoved, with apparently nothing doing in it. 
Among provincials, Brentford New and Brighton improved 2 and 1 
respectively. The chief foreign Companies did very well; especially 
Imperial Continental, which gained 2. Business in it was done 
throughout the week at good prices ; and at the best of all at the close. 
Continental Union also continues to make steady and regular pro- 
gress ; a further improvement of } being the upshot of the week. 
Taken altogether, gas stocks look well; and there is little prospect of 
either gas ‘‘ bears ” or electric “ bulls’’ being able to shake them seri- 
ously. The latter will not have gathered much heart of grace from 
anything that was elicited from the President of the Board of Trade 
by the deputation which waited on him last Thursday. No doubtif 
the powers of purchase possessed by public authorities under the 
Electric Lighting Act were repealed, a capital bait might be pro- 
vided for company-promoters’ traps to entice the money of the 
public into another electric bubble. But to pretend that these 
powers have stopped legitimate electric enterprise is incorrect. In 
the first place, many millions of money were actually subscribed to 
electric companies, with the result that the money is all gone some- 
where, and nothing has been done. Secondly, in foreign countries, 
where the enterprise is not fettered by this obnoxious Act, electric 
lighting nevertheless is as yet a failure. Even in New York, where 
gas costs three times as much as in London, and in Paris, where it 
costs twice as much, electricity is not a success. 

Water stocks were decidedly better last week, and show a pretty 
general improvement; Grand Junction especially. New River and 
East London also advanced. Southwark and Vauxhall recovered 
its loss of the previous week. The only adverse movement was in 
West Middlesex ; but an early recovery appears not improbable. 

The markets closed at the end of the week as follows :— 
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110,000) ,, bs 72 _Do. ew. . «+ « «| 100 /152—157|\42 [418 8 
220,000} 20 | 26Sept.| 10 |Brighton & Hove, Original .| 20 87 41/5 8 0 
820,000) 20 % 113 |British. . . . « « « »| 2] 41—48/-11|5 4 7 
278,750, 10 |13Nov.| 10 |Buenos Ayres (New) Limited; 10 11}-12}*/+2 |8 8 8 
147,740, 20 |28Aug.| 7 |Cagliari, Limited . . . .| 20 |214--224) 1 16 4 5 
550,000) Stck.| 15 Oct. | 134 |Commercial, Old Stock . .| 100 |245—250) .. [5 6 0 
125,845) ,, be 10 Do. New do. ._ ./| 100 /187—192| ,, |5 6 9 
000} ,, |27 June! 4 Do. 44 p.c. Deb. do.| 100 |117—122) .. [8 18 9 
557,320) 20 |12June) 10 |Continental Union, Limited.) 20 |374—393/+4 |5 3 10 
242,680} 20 m 10 Do. New '694&'72) 14 | 27-28 +415 0 0 
200,000) 20 aa 7 Do. 7p.c. Pref. | 20 | 31-32] ..|4 7 6 
75,000) Stck.| 26 Sept.) 10 (Crystal Palace District . .| 100 |185—190| ., [5 5 3 
125,000) ,, * 7 Do. p. c. 100 |185—140} .. |5 0 0 
50,000) ,, i 6 Do. 6 p. c. Pref.| 100 |127—182) .. |4 10 10 
234,060) 10 |30July| 11 |European Limited .. .| 10 21 224, .. 417 9 
00] 10 |, | 11 Do. New: :| “vaist—ie’l 153 4 
177,030} 10 ed 1 Do. do. . .| 5 |10h—11] .. |5 0 0 
5,442,550|Stck. 14Aug.| 12 |Gaslight& Coke, A,Ordinary | 100 216—220|+4 |5 9 1 
100,000; ,, » 4 Do. B,4p.c.max.| 100 | 84—87 | .. |4 11 11 
665,000) ,, a 10 Do. C,D,&E,10p.c.Pf.| 100 |235—240) .. 14 8 4 
80,000) ,, pas 5 Do, F, 5 p. c. Pri 100 |118—118} .. |4 4 8 
60,000| ,, a ve Do. G,74p.c. do. | 100 |168—168} .. |4 9 8 
1,800,000) ,, - 7 Do, H,7 p.c. max.| 100 |150—155|+4 |410 3 
466,538) ,, a 10 Do, J, 10 p. c. Prf.| 100 |282— (44 4 
1,061,335, ,, |12June) 4 Do 4p.c. Deb.Stk.} 100 |109—111/ .. |8 12 0 
295,912) ,, ‘s 44 Do. 44 p.c. do. 100 |118—122) .. |8 18 9 
475,020) 4, pad 6 Do. 6p.c.. + +| 100 /160—164) .. [813 2 
8,500,000} ,, |13Nov.| 10 |Imperial Continental. . ./ 100 |202-206*/+2 /417 1 
000; 5 |27June) 4 |Malta & Mediterranean, Ltd. 34-33 |... |5 6 8 
500,100 | 10ct.| 5 |Met.of Melbourne,5 p.c. Deb.) 100 |102—104| .. 1416 1 
541,920, 20 |12June} 6 |Montevideo, Limited. . 20 | 17—18 |-4 6 18 4 
150,000; -5 |29Ma 9 |Oriental,Limited . .. .| 6 9 ~ 15 00 
,000; & | 15 Oct Ottoman, Limited. ... 5 | 43— - (618 4 
750,000, 20 |26Sept.| 10 |Rio de Janeiro, Limited, .| 20 i . 81810 
80,000) 10 | 150Oct.| 10 {San Paulo,Limited . . .| 10/| 18—14/../7 210 
500,000) Stck.| 28 Aug. iit South Metropolitan, A Stock] 100 255—265) .. 15 9 6 
1,850,000) ,, = 11 Do. B do. | 100 |215—220\4+5 5 6 9 
805,200) ,, |27June| 5 Do. 5p.c. Deb. Stk. 100 |127—130| ., |8 16 11 
60,000, 5 |26Sept.| 10 |Tottenham & Edm’ntn, Orig.; 5 | 10—11/ .. |4 1010 
WATER COMPANIES. 
684,725|Stck.|27 June} 73 |Chelsea, Ordinary. . . «| 100 |180—185| .. 818 4 
1,695,260) ,, o 74 |East London, Ordinary . .| 100 |180—185/+1 4 11 
700, 12June| 84 |Grand Junction .. . .| 50 /108—108}+8 (818 8 
699,250 Stck.|13 Nov.|10 |Kent . . . . ». « « .| 100 |240-250*) .. |4 0 0 
951,800, 100 |27June} 74 |Lambeth,10p.c.max. . /178—188) .. |4 111 
406,200) 1 - 74 Do. 74 p.c.max 100 |168—173} .. |4 6 8 
150,000 Stck.|26 Sept.) 4 0. 4p.c. Deb. Stk. .| 100 [111—114| .. [810 1 
500,000; 100 | 14 Aug.| 124 |New River, New Shares. , (83 56/812 4 
1,000,000 Stck. - | 4 | Do. 4p.c. Deb. Stk. | 100 |118—116) .. 8 8 11 
742,300 Stck. 12June) 8 (S’thwk&V’xhall,10p.c.max| 100 |180—185/+8 4 6 5 
-| 100 |240—-245,4+8 4 1 7 








1,154,541, ,, » |20 ‘pectiiteimascanati oe 
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In the article, on the “ Manchester Corporation New Gas-Works,” which 
appeared in the JouRNAL last week, it was stated that half of the ascension 
pipes are fitted with White’s automatic valves; the other half being fitted 
with an anti-dip arrangement. We have since been informed that the 
anti-dip arrangement referred to is known as the “ Woodward Patent 
Removeable Dip-Pipe,” and is in use also at Carlisle, where it is giving 
great satisfaction to the Engineer, 





Hotes. 


SELF-PURIFICATION OF SEWAGE-CONTAMINATED Rivers. 

Some investigations have been carried out by Herr Hulwa on 
the water of the River Oder before it entered and after it had 
passed through the city of Breslau, receiving in its transit the 
sewage of the city; and the results thus obtained may be com. 
mended to the consideration of those scientific alarmists who 
declaim so forcibly against the contamination of rivers by sewage 
&c. Immediately after leaving the city the self-purification by the 
combined action of the oxygen of the air, and of vegetable and 
animal life in the stream itself, were very marked ; the impurities 
diminishing so rapidly that at a distance of less than nine miles 
from the city the water was as pure, both to chemical and micro. 
scopical tests, as when it entered it. The author considers it 
mistake to forbid the outflow of sewage into rivers, provided the 
outfall is below the city, and the rapidity and volume of the stream 
are sufficient to carry the sewage to such a distance as will allow 
the operation of the natural causes of purification. 


TESTING THE VISCOSITY OF OILs. 


The usual method of testing lubricating oils in bulk, as is well 
known, is to determine their rate of flow through a small orifice 
compared with the rate of flow of pure rape-seed oil; but many 
circumstances conspire to render any such tests nugatory. The 
conditions under which the tests are made are seldom twice alike; 
the variable factors being the dimensions of the containing vessel, 
the nozzle (if one is used), and the orifice, and of what material 
the two former are made. Then again the temperature and specific 
gravity of the oil, and the heat under which the test is made, all 
vary the result. With the view of obtaining results referred to a 
definite standard, and therefore comparable, Mr. W. P. Mason, of 
Troy, U.S.A., writing to the Chemical News, makes the following 
suggestions for a viscosimeter:—A glass cylinder, 22 inches long 
and 1} inches in diameter, is fitted to a brass bottom } inch in 
thickness. Through the centre of the brass plate a hole is bored, 
gr inch in diameter ; and from the lower and outside surface the 
metal is bevelled away from the hole $ inch or more. There is 
thus practically an orifice in a thin plate; and 18 inches above the 
plane of the orifice the cylinder is marked with a heavy line (the 
standard head), and between the 16 and 21 inch points graduation 
marks are etched 4 inch apart. In using this instrument all 
readings are compared with distilled water at 15°5° C. (60° Fahr.), 
as being something far more definite than rape-seed oil. The water 
head is taken at 18 inches; and the quantity of flow limited to 
100c.c. The desired head is maintained by supplying the liquid 
from a separatory funnel or other vessel provided with a stopcock. 
In order to take the viscosity of an oil: See that the temperature be 
normal. Take the specific gravity ; and therefrom calculate what 
the head should be to equal 18 inches of water (it will, of course, be 
inversely as the specific gravity). Fill to, and maintain the calcu- 
lated head. Determine the time required to fill the 100 c.c. vessel; 
and divide this time by that required to fill the same vessel with 
water under the standard conditions. Mr. Mason says he has used 
such an instrument in his laboratory, with excellent results. 


A Water CooLer FoR CONDENSING STEAM-ENGINES. 


Much interest has been evinced in an invention now being intro- 
duced for the cooling, with great rapidity, of the water used in con- 
densing steam-engines, and which has thus become heated. The 
cooler consists of a revolving basket of wire gauze (something like 
an exaggerated squirrel’s cage) surrounding an inner stationary 
vessel pierced with numerous small holes, through which the 
heated water discharged by the air-pump of the engine finds its 
way into the revolving basket, to be thrown out in the form of 
fine spray to a distance of 20 feet on either side. The drops are 
received in the tank or dam ; and in its rapid passage through the 
air, the water is sufficiently cooled to be again ready for injection 
into the condenser. The basket is about 8 feet in diameter ; and it 
makes 300 revolutions per minute. The apparatus requires 3 to 4 
indicated horse power to drive it ; and will cool 300 gallons of water 
a minute. It is claimed that the driving power required is more 
than recovered in the increased power given to the engine through 
the greater perfection of the vacuum which is obtained in the con- 
denser. The use of the apparatus also, of course, allows of great 
economy where water is taken from the town supply, or any other 
costly source. The patentees—Messrs. Boase and Miller—give 
some particulars of a recent trial made with the apparatus. The 
temperature of the water going in from the hot well was 158° Fahr., 
and it was discharged ready for use again at 106°. The minimum 
result was obtained with an inlet temperature of 138°, which was 
brought down to 98°—a reduction of 40°. The results obtained 
at a Bradford mill (using town’s water) in two succeeding weeks 
were: Without the appliance, 204,000 gallons of water used; with 
the cooler in operation, 168,000 gallons—a saving of 36,000 gallons 
per week. 

Tue Fiow oF WarTER IN PIPEs. 

In a recent number of the Revue Industrielle, M. Delahaye 
directs attention to the unreliability of the formule at present 
employed in calculating the rate of flow of water in pipes, owing to 
their having been based on figures which had reference to pipes of 
smaller diameter and less perfect make than those now in general 
use. His remarks on this subject occur in the course of a notice of 
some experiments recently carried out by Mr. F. P. Stearns on a 
cast-iron water-pipe forming part of the canalization of Sudbury. 
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The pipe was laid in a valley, the sides of which had a slope of 
17 in 100; and before being put into the ground it was coated 
inside and out with Dr. Angus Smith’s solution, which, after a 

eriod of two years, did not show any sign of deterioration. The 
following simplified formula was employed :— 

V=cVRI 
V being the rate of flow per second, ¢ a coefficient, R the fourth of 
the mean diameter of the pipe, and I the inclination per yard run. 
The diameter of the pipe was 48 inches; its total length, 582 
yards; and the temperature of the water passing through it, about 
38° Fahr. It was found, as the average of three experiments, that 
¢ = 14211 and RI = 0°001221. The formula of Prony, which is 
usually employed— 
+ D 1 =0-0000178 V +0:000848 V? 


would, in the present case, give results lower by from 35 to 40 per 
cent. than those found. Darcy’s formula for new cast-iron pipe 
would show a difference of at least 26 per cent. The conclusion to 
be drawn from this investigation, therefore, is that, however useful 
these old formule may have been when employed in connection with 
pipes of the dimensions and quality which were found to satisfy the 
needs of our ancestors, they are inapplicable to pipes of the larger 
calibre and superior finish which modern requirements demand, 
and advanced metallurgic science is able to produce. This is a 
matter which has already occupied the attention of the American 
Society of Civil Engineers; and M. Delahaye thinks it might well 
be taken up by all engineers who, by force of circumstances, are led 
to employ, more frequently than hitherto, pipes of large diameter. 


Gas FRoM PINEWOOD. 


M. Combe d’Alma, a member of the Agricultural Society of La 
Gironde, has succeeded in producing illuminating gas by the distil- 
lation of the sea-pine (Pinus maritima). M. d’Alma was engaged 
at St. Nérac (Lot-et-Garonne) in the production of a special kind 
of macadam; and part of the process consisted in baking clay. 
This was effected by the aid of the pinewood found in the district, 
which formed excellent fuel. It occurred to M. d’Alma, however, 
that it would be more advantageous to employ, not the wood itself, 
but the gas which might be produced by its distillation. He there- 
fore at once obtained permission to conduct a number of experiments 
at the gas-works in the town, and eventually succeeded in pro- 
ducing a gas with which he supplied the public and a considerable 
proportion of the private lights for two nights in succession. On 
the first night the effect was not altogether satisfactory, owing to 
the material used being sodden and of bad quality; but on the 
second occasion the lighting was entirely successful. The event 
caused some excitement among the municipal authorities, who 
appointed a Commission to vouch for the success of the experiment. 
This they did, and have since expressed a desire that the matter 
may be taken up by the Municipalities of those places in the south- 
west of France where this particular species of pinewood is to be 
found, with the view to its profitable utilization for gas-making 
purposes. M. d’Alma has satisfactorily proved that the distillation 
of pinewood in closed vessels is thoroughly practicable; and he 
believes that the resulting gas could be produced at a much lower 
cost than that of ordinary coal gas, while the sale of the residual 
products (charcoal, tar, and an acid liquid) would defray the whole 
expenses of manufacture. 








Communicated Articles. 


THE POSSIBLE USE OF SULPHUR-LADEN OXIDE OF 
IRON FOR THE PURIFICATION OF COAL GAS 
FROM SULPHUR COMPOUNDS. 

By H. Leicester GRrevi11g, F.I.C., F.C.8., Erc. 

Mr. Somerville’s most interesting paper on ‘‘Some New Notes 
on the Action of Oxide of Iron in the Purifiers,’”’ read at the recent 
meeting of the Southern District Association of Gas Engineers and 
Managers,* is most suggestive of a possible new departure in gas 
purification which deserves, and will, I believe, command, the 
most critical attention. The subject is of special interest to me, 
having devoted a considerable amount of attention to “‘ sulphur ” 
purification, and having, as late as the commencement of the pre- 
sent year, opposed Mr. Patterson’s views as to the practical possi- 
bility of using sulphur-laden oxide as a means of removing carbon 
disulphide from gas. It is only just to Mr. Patterson to state that 
for many years—in fact, since his connection with the original 
Gas Referees—he has been a believer in the possibility of sulphur- 
laden oxide being an efficient agent in sulphur purification. My 
own views, theoretical and practical, have always been opposed to 
the probability of the sulphur in partially spent oxide being utilized 
for the removal of carbon disulphide from gas, although I have 
always admitted that sulphur under certain conditions would 
exercise an absorptive action on the sulphur compounds. Facts are 
stubborn things, and those quoted by Mr. Somerville in his paper 
itis not in my power to refute; and when I state that I should 
require more evidence on the subject before becoming a ‘convert 
to his views, I hope he will accept the further statement that I do 
not wish to throw any slight on his recently recorded experiences, 
or to express disbelief in his figures. His experiences are simply at 
present opposed to my own ; but it is possible that difference in the 
conditions of purification may afford some solution of this. If the 


* See ante, p. 894. 











following remarks have any effect in helping to elucidate the 
subject, my object in writing will be fully achieved. 

Initially, in regarding the “‘ sulphur compounds” in coal gas as 
mainly consisting of carbon disulphide, I do not consider there can 
be much error. That carbon disulphide is present in ordinary gas, 
everyone now admits; and that it is the main sulphur compound 
(other than sulphuretted hydrogen), I firmly believe. In the first 
place, the action of platinized pumice in the Harcourt lamp, in 
converting the whole of the sulphur compounds (with the excep- 
tion of from 5 to 8 grains per 100 cubic feet) into sulphuretted 
hydrogen, is an indirect proof of the convertible portion of the 
sulphur being in the form of carbon disulphide. A more direct 
proof is that from the sulphided lime which has absorbed su)phur 
compounds from gas I have obtained carbon disulphide in bulk, 
in a remarkable state of purity, taking into consideration the con- 
ditions under which the lime is actually used. Admitting that 
carbon disulphide is the compound which has to be eliminated 
from the gas, we have to consider what occurs in the case of the 
two agents—sulphuretted lime on the one hand, and solid sulphur 
on the other. In the first case, there is little doubt that the action 
is one of combination between calcium sulphide and carbon disul- 
phide to form calcium sulphocarbonate. In fact, there is a true 
chemical action in which the carbon disulphide, once absorbed, is 
definitely fixed, unless displaced by the action of more powerful 
affinities, or of a sufficient heat to cause decomposition. In the 
case of free sulphur, on the other hand, it cannot be assumed 
that any definite chemical action can take place; and any absorp- 
tion of carbon disulphide must be a phenomenon analogous to the 
absorption of water by a dry neutral material from a moist atmo- 
sphere. The action cannot even be compared to the absorption of 
water by calcium chloride or sulphuric acid ; for in these cases we 
know that definite hydrates are capable of formation. At least, 
speaking more accurately, we knew that sulphuric acid (H, SO,) 
forms definite hydrates on the addition of water; and we also 
know that anhydrous calcium chloride will absorb both water and 
alcohol, forming therewith definite crystallizable compounds. Pos- 
sibly the best analogy we can find for the absorption of carbon 
disulphide by sulphur is that of the absorption of the more volatile 
hydrocarbons of coal gas by the heavier ones. Take, for instance, 
the well-known fact that a current of ordinary gas passed through 
coal tar will lose much of its lighting power through the absorp- 
tion of the lighter hydrocarbons (benzol, &c.) by the heavier ones, 
Now, this action, under specified conditions of composition of gas, 

ressure, and temperature, would no doubt continue until a certain 

alance had been established between the light hydrocarbons in the 
gas and those in the tar; and at this point no further specific action 
would take place. Alter the conditions, however, and a corre- 
sponding alteration in effect would take place. At a diminished 
— or increased temperature, hydrocarbons would be given up 

y the tar to the gas; while at an increased pressure or diminished 
temperature the converse would ensue. Briefly speaking, whatever 
combination takes place between the heavier and the lighter hydro- 
carbons is a purely physical one, in contradistinction to the stronger 
affinity termed chemical. In the same manner, I cannot see, in 
the absence of either probability or evidence, that the absorption 
of carbon disulphide by sulphur can be regarded in any other light 
than a simple a combination, to be broken up or modified 
by alteration of such physical conditions as temperature, pressure, 
and ratio of the carbon disulphide absorbed by sulphur to the 
carbon disulphide in the gas. Should this view be correct, it would 
be unwise in the extreme to trust to such a loose combination in 
keeping sulphur compounds below a certain limit, especially where 
the transgression of a slight excess means penalty and disgrace. 
At the same time, if, under certain conditions, sulphur-laden oxide 
can be depended upon, to only a limited degree, to absorb sulphur 
compounds, a sulphide vessel could complete the work, and would 
rise in duty to any temporary emergency. We find, from practical 
experience, that a properly sulphided vessel will always behave in 
this way; and if with an inlet gas of (say) 20 grains of sulphur 
there is an outlet gas of 10 grains, the sulphur at the inlet may rise 
for a time to 50 grains with little or no increase of sulphur at the 
outlet. 

Having discussed the more theoretical aspect of the question, I 
should like to offer a few remarks on the practical details of 
Mr. Somerville’s paper and the discussion thereon. In the first 
place, the experiment noted by Mr. Somerville with oxide purifiers 
45 feet in diameter by 16 or 18 feet deep, was one in which the 
conditions of large area were specially favourable to any specific 
action on the gas. I notice that lime is mentioned in the experi- 
ments as used “only in catch-boxes;”’ but I presume that the 
reduction of sulphur compounds was found actually at the outlet 
of the oxide vessels, and not at the outlet of the catch-boxes. 
Next, there are Mr. Somerville’s experiences at Bankside, where 
lime is also used; but, as he explicitly states that “‘ we are to-day 
and every day taking out about half the bisulphide of carbon with 
oxide of iron,” the fact that it can be done in this way must be 
taken as a fait accompli. 

In the interesting discussion following the reading of Mr. Somer- 
ville’s paper, I find that Messrs. Frank and George Livesey, 
Mr. Gandon, Mr. Child, Mr. Broadberry, and Mr. Botley had all 
noticed a specific action of sulphur-laden oxide upon the sulphur 
compounds. Tne general result of the various experiences was, 
however, that sometimes sulphur was absorbed and sometimes 
given off; and several gentlemen inferred that the action of the 
oxide could not be depended upon. This is exactly what I should 
have considered would have been the result of general experience. 











940 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Nov. 25, 1884, 





But this much is certain—viz., that, if any good is to be done, the 
experiments should be made on purifiers of large area in proportion 
to the make of gas; and I regard Mr. George Livesey’s suggestion 
of passing in the gas in a downward in preference to an upward 
direction as a valuable one. Mr. Livesey has so ably explained his 
reasons for advocating a somewhat radical change in procedure, 
that further comment from me would be superfluous; and I can 
only say that I thoroughly endorse his opinions in the matter. In 
testing results, too much care cannot be exercised; and all possible 
action of lime should be excluded from the question by confining 
the tests strictly to the inlet and outlet of vessels charged exclusively 
with oxide, as lime will frequently begin to act on sulphur compounds 
almost coincidently in time with its absorbing even a small quantity 
of sulphuretted hydrogen. This caution may seem unnecessary ; 
but it is by no means clear that such precautions are always taken. 
In Mr. Gandon’s speech, for instance, he states that when he 
replaced an oxide containing 47 per cent. of sulphur by new oxide, 
the “sulphur” went up “‘in spite of the lime.” Now, it is obvious 
that new oxide could not add sulphur compounds to the gas; and 
the inference is that the new oxide, being far more energetic on 
sulphuretted hydrogen than the old, prevented (or rather delayed) 
the sulphiding of the lime in advance. The entering carbonic acid 
might thus have displaced more “ sulphur” from the partly-used 
lime than could be absorbed (in the absence of the requisite quan- 
tity of sulphuretted hydrogen) by the lime in advance. 

While adding my quota in favour of the great utility of the 
Harcourt tests, I must say that it was some considerable time 
before I obtained such a mastery over all the conditions necessary 
for accuracy as to render the tests thoroughly reliable. This 
applies more especially to the test for sulphur compounds. I did 
not find the printed instructions issued with the test all that was 
essential ; but I have now supplemented them in such a way that 
the results can be absolutely relied upon. Finally, I shall be glad 
to hear that Mr. Somerville is progressing still further in his new 
departure in gas purification; and I wish him all success in his 
efforts. At the same time, further evidence, of a corroborative 
character, will have to be offered from various sources, and critical 
inquiry made, before his views obtain universal acceptance. 





THE REVIVIFICATION OF OXIDE OF IRON IN SITU. 
By Norton H. Humpurys, F.C.S. 
(Continued from p. 893.) 

In a patent granted to Mr. F. C. Hills, in 1852 (82 years ago), 
is to be found the first mention of revivification of oxide of iron 
in situ. In accordance with the practice of that period, the speci- 
fication includes 12 different heads, some of which refer to the 
manufacture of gas. The 7th claim, stated shortly, runs thus: 
‘** Renovating hydrated oxides of iron, or any other oxides of iron 
that are capable of being renovated by atmospheric air (after they 
have become inert by taking sulphur from the gas), by admitting 
or forcing atmospheric air into the purifiers at the same time, and 
in conjunction with the gas to be purified.” The 8th claim is: 
‘** Loosening the said material in the purifiers (when it becomes 
too solid or impervious to the gas), by means of a moveable false 
bottom in the purifier, on which the material rests.” 

With the introduction of air into the purifier, conjointly with the 
gas, we are brought into contact with another defect that has not 
been hitherto noticed. In practice, the air must be introduced in 
slight excess as compared with the sulphur; but, assuming that 
only the proper equivalent of oxygen is used, we have four times 
this quantity of nitrogen, which is not needed, and passes on 
unaltered with the purified gas. This nitrogen certainly increases 
the volume of the gas, but is also attended with a more than 
corresponding depreciation in quality. That this depreciation in 
quality is not inconsiderable is manifested by the experiments of 
Dr. Perey Frankland, on the influence of incombustible diluents 
on the illuminating power of ethylene.* They show that its effect 
in this respect is considerably greater, so far as small proportions 
are concerned, than that of ordinary atmospheric air. It may be 
assumed that “‘ what is sauce for the goose is sauce for the gander ” 
in the case of all kinds of illuminating hydrocarbon gases. 
According to the table given in Mr. Newbigging’s ‘“‘ Handbook” 
(p. 257) the effect of mixing 1 per cent. of air with gas is a depre- 
ciation in illuminating power to the extent of 6 per cent.; and we 
may take that of the pure nitrogen as something greater. 

Possibly this objection occurred to the mind of Richard Laming, 
for some few months after the date of Mr. Hills’s patent, he 
obtained one, if anything, rather more discursive than its predecessor, 
as it includes manufacture of gas, combustion of gas, treatment of 
residuals, destructive distillation of organic substances, and the 
coking of coal; and, in passing, I may remark that it embraces 
some two or three ideas that have been prominently brought for- 
ward in modern times. The 5th head includes “ mixing with coal 
gas as much oxygen as it contains sulphuretted hydrogen, and pass- 
ing the mixture through the dry purifiers supplied with oxide of iron 
suitably placed. The oxide of iron thereby remains unchanged, 
and the use of it may be continuous until the deposited sulphur 
renders the material impervious to the gas.” The next head pro- 
vides a cheap supply of oxygen—‘in obtaining oxygen gas by 
heating artificial peroxide of manganese to a high temperature in 
a retort. The artificial oxide so heated, if again more moderately 
heated and exposed to the air will reabsorb oxygen, and may be 
used repeatedly.” The 7th head has also some connection with 
the present subject. It comprises “ placing the purifying material 


* See Journat, Vol. XLII., p. 975 and Vol. XLIII. p, 742. 








containing oxide of iron in two or more horizontal layers, each a few 
inches thick, and occupying the whole area of the purifying vessel, 
The gas is caused to enter at the bottom, and to pass up through 
each successive layer, and to escape at some point above the upper 
layer. As the lower layers become exhausted and impede the gas, 
a hole or opening is made which allows the gas to flow freely under 
the second or succeeding layers as the case may be.’ It is obvious 
that the use of pure oxygen, instead of air, does away with the dis. 
advantage of leaving any depreciating element to pass forward 
with the gas; since if the oxygen is used in the correct proportion, 
it will all be retained in the oxide, and the yas at the outlet of the 
purifier will be quite free from any foreign element. é 

Here may be noticed, in passing, a patent granted to G. Michiels, 
soon after the date of the foregoing, which included purifying gas 
by “‘ the injection of oxygen into the current of gas coming from 
the retorts.” It was claimed that the process might be used for 
the continuous regeneration of lime purifiers, in a manner some- 
what similar to that which is now under consideration as applied 
to oxide. The proportion of oxygen was to be about double the 
quantity necessary for forming, in combination with the sulphur in 
the gas, hyposulphurous acid. The gas charged with this pro- 
portion of oxygen would, on reaching the lime purifiers, transform 
into hyposulphite of lime the sulphide of lime which is there 
formed, and this hyposulphite would be subsequently converted 
into hyposulphite of ammonia by the ammonia in the foul gas; 
setting the lime at liberty in the free form, so that it would again 
be available for purifying purposes. 

So far I have been dealing with continuous revivification ; but itis 
also possible to have intermittent revivification. Instead of mixing 
the air or other oxidizing agent with the gas, the purifier may be 
used in the ordinary manner until foul, and then shut off, and the 
air passed through it. Such might be secured, for example, by 
providing a separate air inlet and air outlet, distinct from the gas- 
pipes ; and the air might either be forced in, or aspirated through by 
connecting the outlet with a chimney. As an example of the inter- 
mittent system (as it is here called for the sake of distinction) of 
revivifying in situ, I may refer to Mr. Fish’s method, as described 
by him to the British Association of Gas Managers in 1872. As 
applied to a set of four 12-feet square purifiers at Hornsey, an 
opening provided with a valve was attached to the bottom of each 
purifier. On the outlet of the valve a short tapering pipe was 
fixed, into which a steam-pipe, fitted with a nozzle, and connected 
with the boiler, stood out a few inches, constituting a sort of 
injector. This formed the inlet for the air. For the outlet, a 
pipe could be attached to one of the plugs on the cover of the 
purifier; and this pipe, which could be removed when not in 
use, connected the plug-hole with a cast-iron pipe leading to a 
chimney or ventilating shaft. When the purifier was foul, and 
shut off for cleaning, the valve at the bottom was opened, and the 
connection with the ventilating shaft was attached to the cover. 
The steam being turned on, had the effect of injecting a quantity 
of air into the purifier, and forcing it through the material out to 
the ventilating shaft. The air mixed with the steam, and was 
thus rendered thoroughly damp before passing through the oxide— 
a condition which assisted the revivification, and also served as a 
means of keeping’ the material cool by carrying off the heat; and, 
whereas dry air is not very efficacious as a heat remover, on 
account of the extremely small quantity of heat that is required 
to raise its temperature, as compared with solids or liquids, the 
water vapour has a much higher specific heat, and therefore 
is capable of carrying off a much greater quantity of heat, tem- 
perature for temperature. By this means a purifier could be 
revivified and rendered again fit for use in about four hours. 
The economy gained by the adoption of this process, as compared 
with the cost of revivification, is stated by Mr. Fish to be £2 or 
£2 10s. per million cubic feet of gas manufactured. For a works 
making 50 millions ‘aed annum this would amount to a saving of 
more than £100; showing that, as remarked at the commence- 
ment of this article, the cost of moving the oxide about is 
really a considerable sum, although it does not appear much, 
according to the usual methods of comparison. Looking at this 
saving, one is apt to wonder how it is that that this process, or 
some similar one, has not found general adoption. ; 

There are objections to the introduction of steam into a purifier 
charged with oxide of iron. In the first place, it carries in with it 
a quantity of heat; and there is already the heat produced by the 
revivification to be disposed of. Certainly, after the steam was 
diffused and diluted with air, and had parted with some of its heat 
by conduction, it would be useful as an absorber of heat; but it 
is evident that it would bring in more heat with it than it took 
away. The steam would enter at a temperature above 212° Fahr., 
and would leave by the exit-pipe at a much lower temperature; 
consequently it must have parted with some heat in the purifier, 
either to the air, to the substance of the purifier, or to the 
material. It is probable that the lower portion of the purifier would 
become considerably raised in temperature towards the completion 
of the process, whilst a considerable quantity of moisture would 
condense on the under side of the cover, and in the upper layer of 
the purifying material. In one sense the steam supplies a need, 
since a little water may be necessary for the completion of the 
revivification ; but it is questionable whether, by the means above 
described, it would be equally diffused—whether there would not 
be too much water in one place (leading to a setting together of 
the material), and perhaps not enough in another. It is possible 
that these may be some of the causes that have interfered 
with the general application of the process. But the chief 
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objection is the disposal of the heat. It is not necessary to 
tell gas managers that the total quantity of heat produced 
during the revivification of a charge of oxide, although it has not 
been measured or defined, is something considerable. In this 
process the whole of the heat would be generated in about four 
hours; and the only means of conveying away or diffusing it are 
the current of steam and air passing away to the ventilating shaft, 
together with such radiation or conduction as might take place 
from the exterior surface of the purifier. These do not appear to 
be equal to the work; and therefore it is probable that an objection- 
able increase of temperature may be attained by the material in 
the purifier. 
(To be continued.) 


THE TWELFTH ANNUAL MEETING OF THE AMERICAN 
GASLIGHT ASSOCIATION. 
By Our AMERICAN CORRESPONDENT. 
First ARTICLE. 

The Twelfth Annual Meeting of the American Gaslight Associa- 
tion has passed into history; and it thus becomes the duty of the 
chronicler of gas matters to duly inscribe the events of the session 
on the historical records of our industry. This is a cheerful duty ; 
for the meeting was both pleasant and profitable. Pleasant, because 
the convention was held in a city of many attractions, where ample 
accommodation was provided for the members. Profitable, because 
the convention listened to, and discussed more papers than have 
been disposed of at any previous session of the Association. 
Washington is a city peculiarly adapted to the holding of a con- 
vention, for hotels are numerous and large; and there are so many 
objects to attract the sight-seer that if a person has only a few 
minutes at his disposal (perhaps during the recess, or after the con- 
vention), he is sure to find near at hand some object that he can 
inspect in the short time he has to spare. 

The meeting was duly opened on the morning of Oct. 15, by 
President Stedman, of Newport, R.I. The morning session was 
occupied by some routine business, the President’s Address,* and by 
listening to, and discussing a paper by Mr. Stiness on “ Valves v. 
Centre-Seals.”” Several other papers were disposed of in the after- 
noon. The consideration of the remainder of the papers and the 
Committee reports took up the second day. In the evening the 
Association was the guest of the Washington Gaslight Company at 
a banquet. The third day was agreeably spent in a visit to the 
gas-works and a sail to Mount Vernon; so winding up pleasantly 
a pleasant gathering. 

Returning to the business portion of the meeting, I would pause 
to note a few points touched upon by the President in his address, 
before passing on to the consideration of the different papers. 
Colonel Stedman was certainly right when he said that we could 
not fail to derive encouragement from a retrospective glance over 
the last ten years of the history of the gas business; for while 
during this period there have not been any radical changes in the 
methods of manufacture or distribution, there has been a general 
improvement in all the minutiae of the business—each change per- 
haps small in itself, but helping to swell the grand total, and so 
produce a result encouraging in the extreme. The President also 
pressed on the attention of his hearers a matter treated by both his 
predecessors—viz., the combination of the members against the 
gas raiders; and he further dwelt upon the benefits which would 
accrue from the formation of a Committee of Investigation, which 
could undertake, in a practical, systematic, and thorough manner, 
experiments and tests on the various obscure matters connected 
with our business. Two years ago a Committee of the Association 
was charged with the duty of presenting a scheme for producing 
these desired results. Twice they have reported, but have failed 
to present any definite plan. Now the Committee has been dis- 
charged; and it remains to be seen whether anything more 
will be done in this direction. That there are grave, perhaps 
insurmountable difficulties in the way of formulating any plan 
whereby the Association shall step in and protect the gas business, 
must be conceded; but it ought also to go without dispute that 
the Association could form a Research Committee, who would be 
charged with the duty of systematizing the experiments and tests 
now made without any system by the individual members. I said 
there are grave obstacles in the way of the Association acting as 
godfather to the gas business. This certainly is so; for it must be 
remembered the Association is a body of gas managers, not gas 
shareholders. They are but the servants of the proprietors, and 
therefore could hardly lay out a course which the latter would 
deem inimical to their interests ; and it must be admitted that the 
majority of stockholders prefer a possible large dividend on their 
investment to a smaller but more certain return. This opinion 
will doubtless change in time ; but whether the “ horse ” will have 
flown ere then the future must unfold. I would, however, repeat 
that there does not seem to be any good reason why the Association 
should not take hold of the other matter—viz., appointing a 
Research Committee. Let us hope that such may be the outcome 
of President Stedman’s address. 

The papers read at the meeting were numerous, and embraced 
the following subjects :—‘ Valves v. Centre-Seals for Working 
Purifiers ;”’ * The Relation of Capital to the Output ;*’ ‘‘ Periodical 
Testing of Consumers’ Meters ;” ‘‘ Natural Gas;” ‘‘ Gas-Stoves a 
Means of Revenue ;”’ “Iron Sponge for Purifying;’’ “‘ A Positive 
Cure for Choked Standpipes;” ‘‘ Registry of Meters;” ‘‘ Coating 
Gas-Mains with Coal Tar;” and ‘‘ Notes on the Chemistry of Gas 
Making.” 








* See ante, p. 898, 





Mr. Stiness, of Pawtucket, R.I., was lately called upon to erect 
new works for his Company, and he has introduced therein many 
of the “modern improvements.’”’ Among other innovations, he 
has substituted valves for the time-honoured centre-seal. He was 
kind enough to give the members of the Association the benefit 
of his experience with the new arrangement, under the first 
heading above. Though undesirous of speaking unkindly of 
the bridge over which he has passed, Mr. Stiness never- 
theless thinks the new arrangement is a preferable one. His 
objection to the centre-seal is its great likelihood to leak, and the 
difficulty of repairing it when it does give out. The points in favour 
of the valvular system are the facility it affords for working the 
vessels in any desired order, and the opportunity offered of repair- 
ing a defective valve without stopping the process of gas making. 
The paper led to an interesting debate; and the subject was 
thoroughly discussed from the different standpoints. Some of the 
members spoke of the difficulty of casting a good centre-seal, 
owing to the inner partitions being thinner than the outer shell ; so 
leading to an unequal contraction on cooling. Mr. Littlehales, of 
Canada, who has had eight years’ experience with the valves and 
twelve years’ experience with the centre-seal, said he much pre- 
ferred the latter. Mr. Greenough said the old works of the Boston 
Gas Company were fitted with valves; but in building the new 
station he was very glad to go back to the centre-seal. Several 
other speakers discussed the subject pro and con. ‘The only tan- 
gible objection urged against the valve system was the possi- 
bility of a careless man closing the valves of one purifier 
before opening those of the next. The disadvantage urged 
against the centre-seal was that it was very apt to leak. On 
this matter of the possibility of producing danger from back pres- 
sure by error in working the valves, Mr. Stiness aptly pointed out 
that in many departments of the works damage would be likely to 
result from carelessness of themen. However, it must be admitted 
that the adoption of the valvular system is an addition to the many 
possibilities of accidents in gas-works. It was generally admitted 
by the members that the wet centre-seal would be all that could be 
desired if the cover did not rust out. On this point, it might be 
remarked, some engineers have adopted the practice of screwing on 
to that portion of the cover which is between wind and water, a 
strip of sheet lead, which prevents the cover from rusting out. 
Many of the speakers gave their experience with the Anderson 
four-way valves for working purifiers; and it must be conceded 
that there was much said in favour of, and little against this 
method of working. Not the smallest advantage offered by this 
plan is the impossibility of stopping the flow of gas. 

Record. 
MODERN APPLIANCES AND MACHINERY FOR THE 
MANUFACTURE OF GAS. 

The members of the Manchester Association of Employers’ 
Foremen and Draughtsmen on Saturday last made a visit of 
inspection to the Rochdale Road Gas-Works of the Manchester 
Corporation; and at the usual fortnightly meeting held in the 
evening, at the Manchester Technical School, a paper on “ The 
Manufacture and Distribution of Gas, with special reference to the 
Modern Appliances and Machinery now employed at Gas-Works,” 
was read by Mr. John West, C.E., late Chief Gas Engineer to the 
Manchester Corporation. The members of the Association met at 
the Rochdale Road works at 3.15 p.m., and were conducted through 
the various departments by Mr. West, who explained the operations 
carried on throughout the different processes in the manufacture of 
gas. Theround of inspection commenced with the No. 2 retort-houses, 
where the Foulis hydraulic machinery for drawing and charging 
the retorts is in operation. By this process, as our readers are aware, 
the coal is broken up by hand, filled into long scoops carried on 
trollies, and drawn by ponies to the machines which deliver the 
scoops by hydraulic power into the retorts. The engines and pumps 
for driving these machines having been inspected, the visitors pro- 
ceeded to No. 1 retort-house, where Mr. West’s patent drawing and 
charging machinery is at work, operated by compressed air, and in 
which the coal is broken and delivered from the waggon tips to 
the charging hoppers by mechanical arrangements. As, however, 
this apparatus is fully described in the paper read by Mr. West, it 
need not be further referred to. It may, nevertheless, be added, 
in connection with the charging and drawing of the retorts, that 
the Manchester Corporation works are the only large gas-works in 
the Kingdom where mechanical appliances have altogether super- 
seded hand stoking; and although no opportunity of comparison 
between mechanical means and hand labour was afforded, the advan- 
tages of machine stoking made themselves fully apparent in the even 
distribution of the coal throughout the retorts and the consequent 
more effective carbonization of the fuel. The condensers, scrubbers, 
purifiers, exhausters, meters, governors, laboratories, and photo- 
meter-rooms were also inspected. The condensers and washers, it 
may be observed, have recently been increased, and the gas is now 
being purified by lime for the removal of the sulphur compounds, 
the existence of which in the Manchester gas has been a question 
that has been brought into considerable prominence for some time 
past in the public press; and it is expected that the 26 purifiers 
which have now been put into operation will be fully equal to 
remove from the gas the impurities that have given rise to no little 
complaint. The visit concluded with an inspection of a very handy 
crane arrangement for tipping loaded waggons with end doors, by 
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which the coal is readily and quickly discharged into the stores. 
The visit was throughout one of considerable interest; and the 
completeness of the various arrangements did not fail to draw 
forth the most favourable comments generally. 


At the evening meeting there was a good attendance, and the 
chair was occupied by Mr. Tuos. Asupury, C.E., the President of 
the Society. 

The PRESENT, in opening the proceedings, said the subject 
which was about to occupy their attention was a comparatively 
new one to the Association; but it was one in which they were 
all more or less interested. After briefly tracing the origin and 
gradual introduction of gas for the purposes of illumination, he 
said they were proud to have amongst them that evening a gas 
engineer of such high reputation as Mr. West. They had had the 
pleasure of inspecting some of the work he had executed in connec- 
tion with the Manchester Gas- Works, and he had consented to lay 
before them a few of the latest developments of this particular class 
of mechanical engineering. 


Mr. Jouyn West then read the following paper :— 


A short time ago, our President called upon me and desired that 
I should read a paper before you, on the manufacture and distribu- 
tion of gas; and, after inspecting the special machinery that we are 
making for the drawing and charging of gas-retorts, he considered 
that some reference to this would be very interesting to you from 
an engineering point of view. I promised that I would try and 
conform with his request, although I have had some little difficulty 
in condensing the subject in such a way that I considered would be 
interesting and profitable to the members of this Institution. It 
is not my intention to weary you with a lengthy account of the 
historical facts in connection with the first introduction of gas for 
practical purposes ; at the same time it is necessary that I should 
briefly refer to them. But I will devote my remarks principally 
to the apparatus and machinery employed in its manufacture, and 
the advances that have been made by the application of a more 
perfect knowledge of chemistry and mechanical appliances. 

The merit of first introducing gas as an illuminant is due to 
Mr. W. Murdoch, who in 1792 directed his attention to the different 
yields of gas from various mineral and vegetable substances, and 
compared the cost of the same with the light obtained from equal 
quantities of oil and tallow. The comparison appears to have been 
favourable to the production of gas from coal, as we find him in 
1797, when returning from Redruth, in Cornwall (where he was then 
living), to his native place in Ayrshire, lighting his premises with 
coal gas, exhibiting the same to numerous spectators, and a year 
after applying coal gas on a much larger scale to the premises of 
Messrs. Boulton and Watt, of Birmingham; his next erections of 
apparatus being at Messrs. Phillips and Lee’s, of Salford; Messrs. 
Knight’s, of Longsight; and Mr. Greenaway’s, near Manchester. 

About this time a Frenchman named Lebon also applied this new 
illuminant to a dwelling-house in Paris, and one of the witnesses 
of this illumination was Winsor, a native of Frankfort, who was 
very much struck with the same, and sought to obtain information 
of the manufacture from Lebon, who, it appears, was very reti- 
cent; an offer of 100 guineas being insufficient to tempt him to 
reveal his discovery. Winsor, however, was a man of extra- 
ordinary research, and soon found out the method of manufacture ; 
and we hear of him explaining it in the presence of the Duke 
Charles William Ferdinand and his Court. In the year following 
he came over to England and commenced a series of lectures on 
the wonderful economy, &c., attendant on the use of gas, making 
extravagant promises to shareholders; one being that any person 
investing £5 in a share would receive an annual interest of more 
than £500. 

It was, however, through his exertions that the first London Gas 
Company, which was called “The Chartered Gaslight and Coke 
Company,” was formed ; soon to be followed by a number of others. 
The name of this Company was, however, abbreviated some 
twenty years ago into The Gaslight and Coke Company, and their 
works are now the largest in the world. I must not forget to 
mention in connection with the early development of gas lighting, 
the name of Mr. Clegg, whose services this Company were fortu- 
nate enough to obtain as Engineer. He was a man of considerable 
energy and perseverance, and by observation remedied most of the 
evils which had existed up to this time; changing the prospects 
of the Company from a downward to a flourishing concern. Since 
Mr. Clegg’s time there have been various alterations and improve- 
ments in the apparatus and mode of manufacture of gas, which, 
however, are too numerous to lay before you. : 

About 1820, the manufacture of gas becoming more generally 
and widely known—principally through the exertions of Sir William 
Congreve, who succeeded in establishing the Imperial Continental 
Gas Association, for disseminating a knowledge of the advantage 
of gas lighting, and which led to the erection of gas-works in 
nearly all the capitals, and a great number of the large towns of 
the European countries—we find Manchester one of the first 
places to procure the advantages of this new and important 
development of lighting by artificial means; and in 1824 the city 
obtained powers to manufacture and supply gas to the public. 
This, in fact, was the first instance of any municipal body being 
authorized to spend the public money in carrying on a manu- 
facturing business for the public benefit; and works were erected 
in differents parts of the city. These, however, soon became 
inadequate to the requirements, and works of greater magnitude 
were commenced at Gaythorn ‘and Rochdale Road. Soon after 
the completion of these the small works were discontinued. 


The Rochdale Road works, which you have had the opportunity 
of inspecting this afternoon, by the kind permission of the Gag 
Committee, are among the finest provincial works in England; 
being capable of producing from 7} to 8 million cubic feet of gag 
per diem. The Gaythorn station is also a very large works, capable 
of producing about 5 million cubic feet per day. I propose, how. 
ever, to give you an explanation of some of the various appliances 
in connection with the larger works, commencing with the delive 
of coal into the works, and finishing with the supply of the gas to 
the consumers. 

There are at Rochdale Road fvur large retort-houses, arranged 
parallel to each other, with stores running along their sides and 
ends, capable of containing upwards of 30,000 tons of cannel and 
coal. This is sufficient to keep the whole works in operation during 
the depth of winter for about seven weeks, in case of strikes and 
non-delivery of material; and the coals are delivered into them 
direct from trucks running on rails at a height of some 20 feet 
above the floor of the stores and retort-houses. The waggons, 
after being placed on a special siding of the Lancashire and 
Yorkshire Railway Company, are transferred by two small loco. 
motives into the works, and were formerly drawn by horses and 
men to the positions on the stages at which they were required. 
This was, however, found to be very tedious and heavy work ; and, 
as an improvement upon this method, a number of hydraulic 
capstans, with snatch-blocks, were introduced, so that the opera- 
tion of unloading the large quantity of coals could be performed 
more expeditiously and economically. As soonas the waggons are 
in position, the sides or bottoms are opened, and the coal falls into 
the coal-stores. The openings in some trucks are at the end, and 
to empty these quickly a special crane is used, slings being secured 
to the buffers of the waggon, which is then hoisted up on end to 
such an angle that the coal will fall out into the stores. 

No doubt some of you are aware that upon the introduction of 
gas, and for many years after—in fact, up to the year 1844—iron 
retorts were almost universally used. In that year Mr. Croll 
obtained a patent for combining those of clay with iron; the two 
kinds being set in separate beds, and the waste heat from the 
former passing through flues to heat the latter. But, owing to the 
materials used in the manufacture of the clay retorts not being of 
that superior quality which is required, the experiment resulted 
in a failure, which for some years prejudiced gas engineers against 
clay retorts, until in 1851 a long correspondence took place in the 
JOURNAL OF Gas LIGHTING between two leading engineers, as to 
the merits of iron and clay retorts, which induced a number of gas 
managers to make a trial with the latter. The result was of so 
satisfactory a character that within a few years the use of clay 
almost entirely superseded that of iron retorts; and they are now 
universally employed in large and moderate sized works, as, besides 
being more durable, the coals can with them be distilled at higher 
and more advantageous temperatures. 

The retorts throughout the whole of these works are heated by 
ordinary furnaces. This system, however, is now being superseded 
by that known as the regenerative system, which was introduced 
by the late Sir W. Siemens into the Paris Gas- Works about twenty 
years ago. This arrangement was very complicated and costly; 
and therefore was not generally adopted. But the principle of 
gaseous firing has received considerable attention from engineers, 
who simplified and cheapened the construction; and during the 
last few years they have been applied on the Continent as well as 
in London, Birmingham, Glasgow, Salford, and elsewhere, and in 
some cases upon a very large scale. At the new works at Bradford 
Road the Gas Committee decided to make experiments upon three 
systems, and compare the advantages of each—viz., the Siemens, 
the Klénne, and a furnace designed by the author, a model of 
which is before you. . 

Having briefly described the principle of regeneration, as applied 
to the heating of gas-retorts, Mr. West proceeded as follows :— 
The whole of the work of drawing and charging the retorts at 
this station is done by machinery; so that in your inspection this 
afternoon you did not have an opportunity of fully comparing and 
appreciating the advantages of machine over hand stoking. Most 
of you, however, are aware of the arduous and exhausting labour 
the stokers are called upon to perform in hand work; having to 
stand in front of the retorts and shovel a weight of about 3cwt. of 
coal and distribute it as evenly as possible over the whole length of 
a 10-feet retort (which is sometimes placed at a very inconvenient 
height), and when this is carbonized to draw out the coke, which 
in itself is a very arduous task. ; 

In Nos. 8 and 4 retort-houses there are 540 mouthpieces, with 
16 and 18 inch diameter circular retorts, where Mr. Foulis’s patent 
hydraulic drawing and charging machinery is in operation; the 
motive power being obtained by horizontal engines and accumu- 
lators worked at about 150 lbs. pressure per square inch. When 
in operation, the cannel or coal is broken by hand, loaded into 
scoops on iron carriages, and drawn by ponies into the retort- 
house, the scoops then being hooked on to the charging-machine. 
The hydraulic power is then brought into action, so as to propel the 
scoop into the retort. ? 

In No. 1 house there are 240 mouthpieces ; the retorts being of 
Q section, and six in a bed. They are worked by the machinery 
invented by the author, known as West’s hand drawing and charging 
machinery, a model of which is before you. You will have observed 
that the breaking by hand and conveying the coal a long distance 
to the charging-machine has been dispensed with ; coal-breakers 
being fixed so that the cannel and coal are delivered direct into 
them from the railway waggons, and, after being broken, are 
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elevated and conveyed by buckets attached to an endless chain 
direct into the store hoppers for supplying the machines in front of 
the retorts to be charged. [Mr. West here fully described his 
drawing and charging machinery, and its mode of action, with 
which most of the readers of the Journau are perfectly familiar.] 
The retorts in this house are divided into four sections of 60 
mouthpieces ; each section being provided with a pair of charging 
and drawing machines, which are worked by four men. The 
retorts are drawn and charged with fully 24 ewt. of coal each, 
every four hours; a division of the work being arranged, so that 
each gang of men draw half their retorts every two hours. The 
number of men now working this house, from the tipping of the 
coal into the coal-stores to the quenching of the coke in the yard, 
is 30, at a cost of £7 5s. 10d. per day; whereas by the ordinary 
system of hand stoking, 47 men would be required to do the same 
work. Taking the same rate of wages as is now being paid to the 
hand stokers at Gaythorn station, the cost would be £11 13s. 4d. 
The above figures are exclusive of foremen and retort repairers in 
each case. 

In No. 2 retort-house there are 280 mouthpieces; the retorts 
being of the Q section 22in. by 16in., and set seven in a bed. 
They are worked by West’s drawing and charging machinery, 
actuated by compressed air. The method of operation of this 
machinery is as follows:—Steam is supplied to a pair of air- 
compressing engines, which have two steam cylinders, cach 9 
inches in diameter and 16-inch stroke, and two air cylinders, 
8 inches in diameter and 16-inch stroke; the air pistons being 
worked by an elongation of the steam piston-rod, the air cylinders 
standing on the engine-bed close behind the steam cylinders. Air 
is compressed by these engines to 100 lbs. pressure per square inch, 
and is stored in wrought-iron receivers placed on the top of the 
retort-stacks, for the purpose of keeping the air warm. From 
these receivers the air is led by wrought-iron pipes to the hose 
drums, fixed upon the girders supporting the large store hoppers. 
The hose is coiled upon the drums automatically by a weight, 
acting by means of a chain, upon a small barrel attached to 
the same shaft as the hose drum; and from the latter 
the air is conveyed to all the machines through flexible hose 
lined with india-rubber, each machine having its separate drum 
and hose. Water for cooling the rake-head is also conveyed 
to the drawing-machine through precisely similar but smaller 
hose. The drawing-machine consists of a square frame running 
upon wheels. Two of the uprights of the frame act the part of 
slide-bars for the moveable channel-iron guides of the rake-bar. 
These guides are made to swivel round a pin fixed in each slipper, 
and the end of the guides farthest from the retort is provided with 
an arrangement for raising and depressing the guides through a 
small angle, round the swivel pins as a centre. The guides with 
the rake-bars and slippers can be raised from the height of one tier 
of retorts to that of the next by a chain barrel driven by a worm 
and wheel. 

Having, with the aid of diagrams, explained the action of 
the drawing-machine, Mr. West proceeded : The charging-machine 
then follows the rake, and charges the retort that has just been 
drawn. Having brought his machine opposite the retort, the 
machine man first drops a drawbridge which spans the space 
bewteen the end of the hanging frame of the charging-machine 
and the cast-iron mouthpiece of the retort. He then turns the 
handle of the feeder box, and allows a certain quantity of coal to 
pass out of the hopper into the charger. Having put in the desired 
quantity of coal, he then moves a lever to start the rack into 
motion as before, and the charger is drawn into the retort. "When 
it has reached the utmost limit of its stroke, the rack is stopped 
automatically, and the man then turns over the two scoops of 
whith the charger is formed by pulling a lever which has moved 
up to a convenient position near the hopper; then he moves his 
starting-handle in the reverse direction, and the charger is drawn 
out of the retort. As it nears the back end of the machine, the 
scoops are reversed into their first position by the turnover lever 
coming in contact with an incline plane; and then the feeding is 
done over again. This time, however, the charger is only sent into 
the retort halfway, so that the new charge just meets that already 
placed. Having now completed the charging of the retort, the man 
lifts his drawbridge, and propels his machine to the next retort, where 
the same operations are gone through. The hopper, and with it the 
hanging frame, are adjustable as to height by means of the hand 
hoisting gear acting upon the chain drums, so that the same 
machine charges all the retorts. The supply of coal to the adjust- 
able hopper is given by the large store hoppers fixed in the centre 
of the house, and they are, in their turn, filled by the elevator 
driven by the coal-breaking engine. The machines shown on the 
diagram are those now at work at the South Metropolitan Gas- 
Works, London. There is a slight modification on the design of 
those at Rochdale Road; the hose drums being carried by the 
machines, and the hose coiled by an arrangement of gearing driven 
by means of the travelling axle. It will, of course, be understood 
that the same operations take place simultaneously on each side 
of the retort stack. 

In this retort-house there are 140 mouthpieces; each side being 
worked by two sets of West’s compressed air drawing and charging 
machinery, requiring five men to manipulate the same. The re- 
torts are drawn and charged with 2? cwt. of coal each, five or six 
times in 24 hours; a division being arranged as in No. 1 house, so 
that each gang draw half their retorts about every 24 hours. The 
number of men required to work this house, from the tipping of the 
coal in the coal-stores to the quenching of the coke in the yard, is 





24; the cost being £5 18s. 10d. per day. With the hand stoking, 
it would take 50 men, and cost £12 10s. per day. 

The crude gas on leaving the retort passes through the ascension, 
H, and dip pipes, the whole of which are attached to the hydraulic 
main—a vessel running the entire length of the retort-house, being 
filled with tar and liquor to a depth which will give from 1 to 2 inch 
seal to the dip-pipe; the object of this seal being to prevent any air 
rushing in and mixing with the gas, as well as to prevent the return 
of any gas down the ascension-pipes. This simple contrivance 
answered very well while iron retorts were in use, and low heats em- 
ployed. Butengineers have for years past found that higher heats are 
more advantageous, that more units of light can be obtained from a 
ton of coal by their adoption, and that less plant is required; so that 
higher heats than formerly are now universally adopted. This 
increase in temperature, however, brought about difficulties, on 
account of the high temperature causing the evaporating of some 
of the volatile constituents in the tar, and eventually converting it 
into pitch. This increased density of the tar caused an excessive 
pressure, with a consequent increase of carbon in the retorts, 
and numerous stopped pipes, which resulted in considerable annoy- 
ance and expense to those in charge of the gas-works. With the 
object of getting rid of this difficulty, methods have been devised for 
running off the tar at the bottom of the hydraulic main; and, instead 
of the tar, leaving the ammoniacal liquor to form theseal. This is 
a step in the right direction. But even then there are considerable 
oscillations going on, and a steady gauge cannot be maintained; 
and although great care may have been taken in fixing the hydraulic 
main and dip-pipes perfectly level, these very often get out of the 
level from the unequal expansion and contraction of the brick- 
work. The exhauster is generally employed to remove this objec- 
tional pressure in the retorts, which produces oscillation varying 
several inches—from a vacuum to a pressure in proportion to the 
depth of seal and speed of the exhauster. There is a very great 
objection to a vacuum or oscillation taking place in the retorts 
during the distillation of the coal; and it is advisable to have a 
minimum amount of pressure, or just sufficient to keep the retorts 
perfectly tight. Ihave found, in practice, that from 3-10ths to 5-10ths 
of an inch upon the main is best for the purpose. I think I have 
shown that if the hydraulic seal is used, these important advantages 
cannot be secured. We therefore discard it and substitute an anti- 
dip or automatic valve similar to the model on the table, by which 
means we can secure a steady and unvarying pressure to any 
desired extent. Of these automatic valves 520 have been in use on 
these works for some years; and although the retorts have been 
worked at a moderately high temperature, with four and five hour 
charges, and produced more than 8000 cubic feet of gas per mouth- 
piece, stopped pipes are practically unknown, and the deposit 
of carbon is very materially reduced, besides other important 
additions. I am fully convinced that, where regenerator furnaces 
are in use and higher heats employed than you have seen to-day, 
it will be imperative to dispense with the hydraulic seal, and re- 
sort to some kind of automatic valve or anti-dip arrangement. 

Mr. West next proceeded to describe the means adopted for 
drawing the gas from the retorts and cleansing it of its impurities ; 
in so doing, tracing its passage through the condensers, washers 
and scrubbers, on to the purifiers. He then continued: You will 
thus see that these processes have removed the tar and ammonia 
impurities from the gas; but they have left the sulphuretted hydro- 
gen, carbonic acid, and the bisulphide of carbon still to be dealt 
with by the purifiers. We must now turn our attention to the 
removal of these latter impurities. This is accomplished in boxes 
called purifiers, which are square or rectangular vessels, with 
wrought-iron covers. There are 26 purifiers at these works, divided 
into different sets of four, six, and eight; and these may be utilized 
according to the material used and the system adopted for 
purification. Where corporations and companies are not under 
any restrictions for the removal of the bisulphide of carbon, the more 
general practice is to first remove the sulphuretted hydrogen by 
means of hydrated peroxide of iron, which is placed on wooden 
sieves in sets of purifiers in layers varying from 12 to 30 inches in 
depth, and through this the gas passes. This oxide of iron, when 
fouled with the sulphur from the sulphuretted hydrogen, can be 
readily revivified by merely exposing it to the atmosphere, when the 
sulphur is precipitated, and the oxide can again be utilized. This 
operation can be performed a number of times, until it contains a 
certain percentage of sulphur, when it is sold to the chemist. After 
the oxide of iron come the lime purifiers, in which the carbonic 
acid remaining in the gas is eliminated; the bisulphide of carbon 
being still left in the gas as supplied to the consumers. Upon this 
question there is a great difference of opinion. Some assert that it is 
not worth the trouble, expense, and nuisance caused by its removal; 
others, however, consider that it should be eliminated, and that the 
gas in Manchester should be as pure as it is in London and other 
towns where they are compelled by Act of Parliament to remove 
the sulphur compounds. The Gas Committee have repeatedly had 
this question before them; and one of the first instructions that I 
received after I was appointed their Engineer was to erect a 
number of purifiers at the Rochdale Road and Gaythorn stations, 
so that, if they desired, they could at any time remove 
these (what some people call) objectionable sulphur compounds. 
Lime is therefore now being used for this purpose. It is 
placed in layers in the purifiers, and fouled by the sulphur from 
the gas passing through it; being thus changed into sulphide of 
calcium, which has a great affinity for the bisulphide of carbon. 
At these works there is some difficulty in carrying out this system, 
on account of the small space at their disposal; and it necessitates 
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the immediate removal of foul lime from the works, which I fear 
will be found to cause a nuisance, besides being very expensive. 
This difficulty, however, has been overcome in several works by 
the adoption of Mr. Hislop’s process for restoration and recalcina- 
tion of the lime, whereby the same can be used several times. 

During the past year Mr. Cooper’s liming process has been 
prominently brought before the public, and several chemical and 
scientific societies, and advocated as a means whereby the sulphur 
compounds in gas can be reduced, and the quantity of ammonia 
increased. This system has received several trials at different 
works, and has afterwards been discontinued ; but we are informed 
by Mr. R. P. Spice, the Consulting Engineer to the Tunbridge Wells 
Gas Company, in the course of the discussion on a paper read by 
Professor Wanklyn at a meeting of the Society of Engineers as 
recently as the 3rd inst., that at the Tunbridge Wells Gas- Works, 
where the lime process has been in operation for a long time, the 
most extraordinary advantages have been obtained by the adoption 
of the system. 

In connection with the new purifiers which have been erected, 
Cutler’s arrangement of centre-valves has been applied; so as to 
ensure against the possibility of leakage; and the gas from one 
purifier contaminating the other. Also another application of 
hydraulic power has been introduced for the lifting of the purifier 
covers ; pressure being obtained from the accumulator in connection 
with the hauling of the coal waggons, and which exerts a pressure 
of 700 lbs. to the square inch upon the various rams. 

As engineers, while speaking of hydraulic machinery, it may 
interest you to know that this power was introduced into one of 
the London Gas-Works on a large scale for various purposes by 
Mr. Corbet Woodall ; but I have not seen so perfect an application 
of the system upon any works which I have recently had the oppor- 
tunity of inspecting, as that devised by Mr. Stelfox at the Belfast 
Gas- Works. 

The passage of the gas through the station meter, and on to the 
holders (of which there are 15 in Manchester, capable of storing 
14} million cubic feet) was next described; and then Mr. West 
proceeded to deal with its distribution, as follows:—The gas as 
it proceeds from the gasholder has to pass through a number of 
governors or regulators, of which there are 18 at the three stations. 
These are vessels of similar shape to the model before you, being 
really miniature gasholders, and are connected to the leading 
mains running into the various districts, with which are attached 
all the numerous branches for supplying the consumers. It is 
desirable, on account of loss by leakage, that the mains and ser- 
vice-pipes should only have just sufficient pressure in them, during 
both day and night, as is necessary to give an adequate supply to 
the public. These governors therefore have to receive special 
attention, and are under the supervision of officers who regulate 
the pressure in accordance with the requirements of the city and 
suburbs, a chart of which is prepared for their guidance, giving the 
times that the pressure is to be reduced or increased. 

After the gas is delivered on the consumers’ premises, it passes 
through the gas-meter—a very ingenious and most accurate 
measuring machine—and forward through ramifications of pipes 
to the burners. It might be profitable for us to dwell at length on 
the economical consumption of gas; but I fear I have already 
wearied you. I had the pleasure of reading a paper at the Smoke 
Abatement Exhibition held at the Campfield Market in this city 
in the year 1882, on “‘ Burners and Various Gas Apparatus in Use for 
Domestic and other Purposes,”** when I exhibited some burners 
that had been obtained from the consumers, and compared them 
with those shown at the exhibition. In some of the cases, I found 
that they only produced a little more than half the light the gas 
was capable of giving; hence the necessity of the consumer seeing 
that he has good burners, as complaints of bad lights most fre- 
quently arise from this cause. You have all seen what can be 
done in the public lamps in the principal streets throughout the 
city. This effect is partly produced by the use of more perfectly 
governed burners. 

The last triumph in gas lighting that I have had the pleasure 
of witnessing is Wigham’s patent triform group flashing gas light, 
which was completed and lighted by the Commissioners of Irish 
Lights at the Mew Island Lighthouse at the entrance of Belfast 

‘Lough ; and it has been computed that in the direct beam of light 
its illuminating power equals 2,600,000 standard sperm candles. 
When passing it, at a distance of several miles, on leaving Belfast 
Lough last week, I was very much struck with its penetrating 
power ; andit is, in my opinion, the light of the future for large and 
important lighthouses. 

Cooking, heating, and motive power by gas-engines would be 
more generally used if the public possessed a full knowledge of 
their several advantages; and I am glad to find that the Gas 
Committee are going to assist the public in the matter by the 
letting out on hire of stoves for cooking and heating purposes. 

Before leaving the subject, I should like to point out that the 
introduction of this artificial light has been the means of giving 
an impetus to, and opening up various industries, more especially 
in connection with engineering and chemistry. One of the greatest 
drawbacks to the introduction of gas was the difficulty of obtaining 
pipes to convey it; the only available wrought-iron pipes at first 
being old gun-barrels. But as the supply was not equal to the 
demand, the manufacture of wrought-iron hand-made pipes was 
commenced. Necessity, the ‘“ Mother of Invention,” set men 
thinking ; and tubes were very soon made by machinery. I well 
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remember the time when the tar and liquor products in gas-works 
were a drug in the market, and of very little value—in some works 
even a nuisance. But, through the aid of chemistry, a variety of 
products have been derived from these, especially the aniline 
colours; hence a large number of chemical works have been 
established throughout the country, and the prices of tar and 
liquor considerably increased. This has been one of the means of 
reducing the price of gas to the consumer. The money realized by 
the Gas Committee for their tar and ammoniacal liquor alone for 
the year 1883 amounted to £69,835. 

It is not my intention to say much respecting the electric light, 
as it does not come within the range of this paper, except, from an 
engineering point of view, to remark that very great credit is due 
to engineers and electricians for the amount of ingenuity displayed 
in the various machines in connection with its development. This 
may be found a valuable light, and be welcomed in steam vessels 
and other places where gas cannot be obtained. There is no doubt, 
however, that the prominence given to this light a few years ago, 
and the public displays and comparisons at exhibitions and else. 
where, have brought about an improvement in gas 'ghting, which 
has tended to benefit both the gas producers and the public. 


In response to a special request, Mr. West explained at length 
the models he had brought to the meeting of his regenerative fur- 
naces for heating gas-retorts, and said that by the introduction of 
these furnaces the retorts had been enabled to double the produc. 
tion for which they had been designed, whilst they also effected a 
great saving of coke. In reply to questions he also stated that they 
obtained a more uniform heat throughout the entire setting of 
retorts, and therefore a better yield of gas. There was also the 
further advantage that the frequent clinkering of the furnaces was 
dispensed with, and there was the consequent saving of the loss of 
gas which necessarily ensued from the cooling down of the retorts 
when the furnaces had to be clinkered. 


In the course of the discussion which followed, 


Mr. W. R. Cuester said Mr. West had had a large question to 
deal with, and he would like to add one or two remarks with 
reference to the application of machinery to the combustion of coal. 
As Murdoch had been one of the pioneers in the introduction of gas, 
so Manchester had been the pioneer in the introduction of machi- 
nery in the carbonization of coal; and that city had the credit of 
having first introduced machinery with practical success. It was 
not the first city to actually introduce machinery; London, 
Glasgow, Dublin, and places in America having been first in the 
field. In every case, however, the machinery introduced had to be 
abandoned; while Manchester, owing to its excellence in mechanical 
ingenuity, had been the first to establish with success appliances 
for the mechanical stoking of retorts. The principle of mechanical 
stoking had now been thoroughly established over hand stoking; 
and it was making such strides that it was being adopted by all the 
large gas undertakings in the United Kingdom. Manchester had 
not only adopted the principle, but had introduced machinery of 
three or four different kinds, and was now developing one of the 
machines introduced 14 years ago, which would, no doubt, prove 
of great advantage. Manchester was desirous to be equal with all 
the other towns in the United Kingdom in producing as good and 
as pure a gas as it was possible to make, and to adopt the most 
perfect machinery it was possible to procure. He thought it was 
rather a reflection upon London that, for so large a proportion of 
the gas made there, manual labour was still employed, while in 
Manchester nearly all the gas could be produced with success by 
machinery. 

Mr. NasmitH said he had not seen more perfectly laid-out works 
than those they had visited that day; and the processes which Mr. 
West had devised were also the best he had seen. With regard to 
regenerative furnaces, he might add that he had had considerable 
experience; and after seeing the models which Mr. West had 
exhibited and explained, and the process he adopted for heating 
the retorts, he could only say that he considered it would be a most 
simple and effective arrangement. Mr. West had spoken about 
exhausters, and had mentioned three different types. He should 
like to know which of the three different types he considered the 
most effective. 

Mr. Hors ey, in proposing a vote of thanks to Mr. West for his 
paper, said it was a great credit to Manchester that they had taken 
the lead in the introduction of mechanical appliances for the manu- 
facture of gas in the manner that had been shown to them that 
day. What the future of gas might be it was impossible to say. To 
his mind it was still in its infancy, so far as the various purposes to 
which it could be applied were concerned. What could be done 
with it as a motive power was yet to be developed; and what could 
be done with it for domestic purposes was scarcely conceivable. _ 

Mr. CravEN briefly seconded the proposition, which was unani- 
mously and heartily passed. 

Mr. West having expressed his thanks for the kindly recognition 
of any service he had been able to render, replied to the question 
put by Mr. Nasmith with regard to the best type of exhauster. The 
ordinary pump exhaust was unsteady in its working, and it was 
necessary that they should have a perfectly steady gauge in the 
retorts. He had found that the rotary or fan exhaust was the 
best. They could get steadiness with a steam-jet exhaust; but 
this required a large quantity of steam, which, in many cases 
(especially in the south), would be an important consideration. In 
the new works at Bradford Road they were putting in rotary 
exhausters which gave an unvarying steady gauge. He might 
also add that they were making machinery to charge retorts five 
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tiers in height; and these would be heated with the same quantity 
of fuel as the four-tier retorts. 

The proceedings then closed with a vote of thanks to the Man- 
chester Corporation Gas Committee for having thrown open the 
Rochdale Road works to the inspection of the members. 





THE INDUSTRIAL APPLICATIONS OF SCIENCE. 

The Opening Meeting of the 131st Session of the Society of Arts 
was held last Wednesday, when Sir FrepEerick ABEL, F.R.S., the 
Chairman of the Council, delivered an interesting address, dealing 
with the advances recently made in the application of science to 
industrial purposes. The address is much too long to allow of its 
reproduction in our columns; but the following extracts, bearing 
on those subjects with which our readers are more closely identi- 
fied, will doubtless be read with interest :— 


The address opened very appropriately with an allusion to the 
death of Sir W. Siemens (Sir I’. Abel’s predecessor in the chair), 
and to the great loss sustained not only by the scientific and tech- 
nical world, but by the country at large, by this sad event. Sir 
Frederick referred to this occurrence in the following terms :—The 
unexpected decease of Sir William Siemens on the eve of last 
session’s commencement deprived you of the customary opening 
address, upon the preparation of which he was engaged at the time 
when his brilliant career terminated so abruptly. The previous 
year he had presented us with a most interesting and valuable dis- 
course, in which he dealt, in his customary lucid and highly sugges- 
tive manner, with the position of the question of electric lighting. 
In that address he called attention to, and illustrated by numerical 
data, the great cost and practical difficulties which must attend 
the application of any scheme for lighting a large district from one 
power-centre. But he showed also that electric lighting by incan- 
descence, when carried out on a large scale, is decidedly cheaper than 
gas lighting at present prices and with ordinary gas-burners; and 
strongly insisted on the advantages of the electric light, when 
applied under favourable conditions, over every other source of 
illumination. It will be in the recollection of many whom I am 
addressing that, while Sir William Siemens was an ardent and 
successful labourer in the advancement of electric lighting, he also 
maintained the view that gas would continue to hold its own as 
the ‘‘ poor man’s friend;” and that, although he regarded the 
future of gas to be largely dependent upon the development of its 
use as a heating agent, its economical application as a rival of 
electricity in point of brilliancy received much attention from him 
during the last few years of his life. The name of Siemens is 
associated with the origination of a great advance in the applica- 
tion of gas to the brilliant illumination of open spaces; but it 
must also be conceded that many streets and public places in 
London and the provinces bear evidence that even such simple 
modifications in the arrangement of old forms of gas-burners as 
have been introduced by Sugg and others, have restored to gas 
some of its original prestige, and that, especially in towns 
where fogs are periodically prevalent, gas is now by no means 
wholly eclipsed by electricity as an open air illuminant. In the 
address intended for presentation to the Society last November, 
the subject of electric lighting was reverted to; and it was demon- 
strated by illustrations that, although the sanguine expectations 
very generally entertained a twelvemonth previously, of a rapid 
and almost universal introduction of electric lighting in substitu- 
tion of other sources of illumination, had not been realized, much 
had been done in its application to large edifices and establish- 
ments, while even the lighting of domestic dwellings by means 
of relatively small sources of supply had made some progress. 
Reference was made to the illustration of the present state of 
advancement of applied electricity afforded by the International 
Electrical Exhibition of Vienna, whence our distinguished friend 
had but recently returned; and it was pointed out that this exhi- 
bition was chiefly remarkable “for the great attention given both 
by exhibitors and by the examining judges to the attainment of 
accurate information,” and for the interesting display made of 
measuring instruments. It had obviously been the intention of 
the writer to devote the chief portion of his address to this most 
interesting and important branch of applied electric science; and 
the preparatory remarks on the subject of units of measurement 
included a very instructive and cogent criticism on the recent 
action of the Board of Trade, in reference to the normal wire- 
gauge adopted for compulsory use, well worthy the serious atten- 
tion of those entrusted with the very responsible duty of advising 
Government in the adoption of important changes of this class. 

Having made a further brief reference to the very varied labours 
of the late Sir W. Siemens, Sir Frederick proceeded as follows :— 
Those interested in the applications of electricity to practical pur- 
poses, as well as all workers in electrical science, have hailed with 
much satisfaction the final settlement, by the Electrical Congress 
which met in Paris last April, of the standard of electrical resistance 
to be adopted for international use, as well as of other important 
matters relating to electrical units of measurement. The work so 
auspiciously commenced by the first Electrical Congress, which 
pursued its labours at the Paris Electrical Exhibition of 1881, has 
thus been satisfactorily completed. The way had been paved to 
this settlement of a most important question by laborious scientific 
research; and it is with pride we now associate the name of 
Rayleigh and Sidgwick with such illustrious names as Weber, 
Werner Siemens, Joule, Kirchhoff, Thomson, and with the mem- 
bers of the British Association Committee of 1864, who laid the 
foundation of the system of electric units now established. The 





results obtained in different countries by applications of the various 
means of electrical measurement, which have already attained a 
high degree of perfection, are now expressed in what may be 
termed a universal language, the few words of which serve at the 
same time as monuments to the memory of some of the most 
illustrious pioneers in electrical science: Volta, Ohm, Ampére, 
Coulomb, and Faraday. Would that it were in my power to 
interest and instruct you in the details of the methods of electrical 
measurement as you would have been had Sir William Siemens 
lived to complete his address last year. I cannot, however, leave 
these few words on the subject so incomplete as not to include a 
reference to the circumstance that the proposal made by him to 
add to the accepted units one which expresses the rate of doing 
work by electrical agency, and to give to it the name of Watt (the 
great master in mechanical science), has been. adopted in this 
country, and will, doubtless, ere long, be universally accepted. 

If Sir William Siemens had been spared to meet us here this 
evening, he would have rejoiced to bear testimony to the continued 
steady progress made during the past year in the application of 
the electriclight. The brilliantly successful display at the Fisheries 
Exhibition, to which he made passing allusion in his projected 
address, has been far outshone by the achievements at the Inter- 
national Health Exhibition, which have surpassed in magnitude 
any special display or general working installation as yet attempted, 
both as regards the thoroughly efficient lighting of a very large 
open and covered area, and of every variety of locale, and in 
respect to special applications of the light, among which unques- 
tionably the most attractive were the beautiful chromatic effects, 
obtained with transmitted and reflected light, of the fountain dis- 
play, produced under Sir Francis Bolton’s able direction. A 
complete account of the arrangements and practical results of the 
electric lighting at the Exhibition will form a subject for a most 
interesting and instructive paper, which I trust we may have 
brought before us during the present session; but I cannot 
forbear giving you a few data, kindly furnished me by Mr. 
W. D. Gooch, the most able Director of the electric lighting 
at the past two Exhibitions, which illustrate the nature and 
magnitude of the work accomplished this year. The space 
devoted to boilers, motors, and dynamo machines, was, on this 
occasion, nearly double that allotted to the same purpose at the 
Fisheries ; and there were in all eleven boilers and six engines, 
with a total of 1306 indicated horse power. 1180 tons of coal were 
used during the Exhibition, which was in the proportion of less 
than 3°2 lbs. per indicated horse power per hour ; the result in one 
evening’s work, with two compound engines, being a consumption 
of 2°2lbs. per horse power per hour. The glow lamps, distributed 
over the Exhibition, exceeded 5000 in number, there being 2800 in 
the Fisheries; and there were 334 arc lights, as against 241 last 
year. The total area lighted by glow lights was 144,462 square 
feet; and the candle power about 90,000, giving an average of 
about 0°7 candle to the square foot. The arc lights illuminated an 
area of 256,808 square feet, with 285,850-candle power, or about 
1°125-candle power to the square foot. The obviously great diffi- 
culty in estimating the proportion of breakages and failures of 
lamps, due to accidental causes, renders the formation of even an 
approximate estimate of the longevity of different lamps used in 
such an exhibition, from the collective experience there acquired, 
very difficult. But while we may hope, within the next few months, 
to have thoroughly trustworthy data on this head, the practical 
outcome of the last four months’ experience with glow lights at 
South Kensington has been to show us that there are now eight 
or nine really trustworthy makers of these lamps. Accurate and 
sufficiently prolonged comparative experiment can alone decide 
between the relative merits of their productions. Mr. Gooch has 
collected some most interesting information with regard to the few 
temporary failures which occurred in some portions of the installa- 
tion at the Exhibition, and to their causes—information which will 
prove of great value to the manufacturers of dynamo machines, 
and to the organizers and managers of electric lighting arrange- 
ments. Altogether, the practical experience acquired in the work- 
ing of about eighteen different descriptions of dynamo machines for 
several months has shown that occasional failures have been due 
quite as much to the fallibilities of the mechanical accessories as to 
defects in the machines themselves. 

Other electric light installations upon a much less extensive scale 
than that at South Kensington, but still of considerable magnitude— 
have come into operation during the past year. Several additional 
railway stations, theatres, and other public buildings in London 
and the provinces are now illuminated electrically ; arrangements 
for lighting the New Law Courts throughout are all but complete ; 
and new hotels, and buildings of this class, are now generally 
arranged to give those using them the benefits, in comfort and con- 
venience, afforded by the electric light. While the practical diffi- 
culties attending the distribution of power, for lighting up an exten- 
sive populous district from a large central station, are much what 
they were when Sir William Siemens explained their nature to 
us two years ago, the working of small central stations has now 
for some time past been efliciently carried on in many parts of the 
kingdom. Pre 

Among the first in this country to attempt the application of the 
glow light to the illumination of the dwelling-rooms and offices of 
a private residence, was the late distinguished President of the 
Royal Society, Mr. Spottiswoode. For the large measure of 
success which has attended the application of the electric light in 
dwellings, we are primarily indebted to Armstrong, Spottis- 
woode, Thomson, Crookes, Siemens, and others, whose scientific 
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and material resources enabled them readily to grapple with the 
combination of financial difficulties and of scientific and mechanical 
problems which had to be met in the earlier attempts to demon- 
strate that the working and proper control of an entirely self-con- 
tained electric light installation was within the powers of a domestic 
establishment, and that electricity could much surpass in efficiency, 
and perhaps cope in point of economy, with our usual domestic 
illuminating agents and appliances. Practical electricians, engi- 
neers, and architects have since pursued this tempting subject with 
much success; and we are indebted to Crompton, Hammond, 
Tayler Smith, and others, for demonstrating to us, in their own 
houses, how readily—thanks to the perfection of the gas-engine— 
the new system of illuminating dwellings may be applied and 
maintained, provided a moderate original outlay of capital be 
judiciously incurred. Most recently our talented Vice-President, 
Mr. W. H. Preece—who, while enlightening us with most interesting 
discourses, from time to time, on the development of electric 
lighting, has tried to stem the torrent of enthusiasm called into 
play by over-sanguine minds and speculative combinations—has 
devoted himself, with his customary ardour, to the working out, in 
his own house, of the problem of combining economy with effi- 
ciency in domestic lighting. The many friends whom he has 
invited to examine his miniature installation bear hearty tes- 
timony to the success with which he has demonstrated how, 
without the preliminary necessity of a prohibitive expendi- 
ture, a moderate householder within reach of a gas supply 
could enjoy the comfort afforded by the glow light in all 
parts of his small establishment, and could safely entrust the entire 
management of the lighting of his house to domestic servants of 
average capacity. Mr. Preece appears to have communicated to 
our friends in Canada some very interesting results of the expe- 
rience already acquired by him at home.* It is most instructive, 
both from the scientific and the economic point of view, to learn 
that, in applying a 2-horse power gas-engine to work his dynamo- 
electric machine, he obtains 86 ampéres current, with an electro- 
motive force of 42 volts=1512 watts, or about 2-horse power. The 
actual cost to him of the light, when working, appears to have 
been fixed by Mr. Preece at about double that of gas; but it is 
interesting to refer to a statement made by our former Chairman 
(Sir F. Bramwell) during the discussion upon Mr. Preece’s com- 
munication at Montreal, to the effect that, so far as the actual 
development of light is concerned—which the coal gas consumed 
by Mr. Preece in driving his dynamo machine accomplishes—it 
exceeds by about one-half the light which the gas would yield if 
used directly as the illuminating agent. 

An illustration of the application of water power to the working 
of an electric light installation, of about the same magnitude ag 
that which Mr. Preece has established, has recently come under 
my notice, of which a slight outline may be interesting. A small 
stream—a feeder of the Teviot—runs through the grounds of an 
estate near Hawick; and advantage has been taken of it to obtain 
the power required to illuminate the house and adjoining stables. 
A turbine has been erected at 350 yards distance from the house, 
capable of furnishing about 8-horse power, and requiring 270 cubic 
feet of water per minute, when working at full power. As the 
stream does not furnish nearly the required amount in dry weather, 
a reservoir, in the shape of a lake about an acre in extent, has been 
constructed in the path of the rivulet; and as the latter furnishes 
at least 80 cubic feet per minute in the driest weather, the storing 
of the water during the daytime in dry weather furnishes more 
than sufficient power to work the turbine when the lights are 
required. The turbine, housed in a small building, is connected 
with a Siemens compound self-regulating dynamo machine, capable 
of working about 70 Swan glow lamps of 16-candle power. About 
80 lamps (a few of which are of 32-candle power) are fitted up alto- 
gether in the house and stables adjoining, and in the avenue leading 
to the lodge, which is 400 yards from the main building. The 
latter are controlled by a switch near the hall door, so that they 
may be lighted up when required. For stopping the turbine at 
night, a sluice-valve can be closed from the house by means of a 
simple electrical arrangement. The whole installation is stated to 
be a good specimen of the class of work which might be carried out 
at many country houses, where there is a sufficient supply of water 
power within convenient distance. 

A tendency to exaggerate the danger attending the introduction 
of electric lighting in houses, and the working of some of the 
powerful dynamo-electric machines used in connection with large 
installations, has been encouraged by the occurrence of a few cases 
of fire in buildings where the fittings have not been executed by 
properly instructed operatives, or thoroughly inspected by qualified 
electricians, and of a few fatal accidents, resulting from the employ- 
ment of inexperienced or heedless men in working machines which 
engender currents of extremely high electro-motive force. Accidents 
from the first cause can be effectually guarded against by the 
careful attention of skilful and experienced constructors to simple 
regulations, and the probabilities of fire being originated by electric- 
light fittings in houses are certainly small as compared with actual 
casualities attending the use of gas, petroleum lamps, and other 
illuminants; while disasters of such extensive nature as have 
recently attended the display of lamentable ignorance or careless- 
ness in connection with gas escapes cannot have their parallel in 
connection with electric lighting. With respect to the second class 
of accidents, Mr. Crompton has pointed out that, if the electro- 
motive force circulated in conducting wires does not exceed 600 


* See ante, pp. 715, 761. 











volts, neither danger to life nor injury to health can result from 
the careless handling of conductors or parts of a machine; and 
that, so long as the size of conductors is in ample proportion to 
the work to be done, in large installations, no necessity arises for 
exceeding the safe limits of what may be termed electrical pressure, 
The subject of the protection of electric lights from injury due to 
accidental over-pressure has been successfully dealt with by Mr, 
Killingworth Hedges and others; and the question of possible 
danger connected with the application of the electric light on a 
large or a small scale is not one which should any longer, in the 
eyes of the public, militate against its adoption. 

The improvements which have been made, as shown at the 
recent Health Exhibition, in the Dowson system of producing gas 
for heating purposes (the merits of which have already attracted 
much attention at the Paris and Vienna Electrical Exhibitions) 
have placed at the command of householders residing at a distance 
from gas-works, convenient and eflicient means for the economical 
working of gas-engines. The electric light is thus placed within 
the reach of those country residents who are not so fortunately 
situated as the occupant of the mansion near Hawick to whom I 
have referred, or as Sir William Armstrong (who was the first to 
apply water power to electric illumination), or of those who might 
possibly otherwise be tempted to try and lay up stores of light 
when the wind blew, by using wind power, when available, for the 
charging of a large reserve of storeage batteries. That the success- 
ful development of the secondary or storeage battery constitutes 
one essential element to the true solution of the problem of econo- 
mical lighting of small isolated establishments, was forcibly 
pointed out to us by Mr. Preece last March ; and it is satisfactory, 
as indicating a continuance of the steady progress in the improve- 
ment of secondary batteries which he then recognized, to learn that 
he contemplates reaping benefit by increasing his battery plant 
sufficiently to enable him, by charging them only once a week, to 
lay up a sufficient store of power to meet his weekly demands, 

While the efficiency and value of secondary batteries, as regu- 
lators of the electric light, and as temporary sources of supply in 
the event of an accidental failure for a time in the working of the 
dynamo machine, have for some time been thoroughly well estab- 
lished, it must still be admitted that, even with the continued 
improvements which have been effected in their construction and 
internal arrangement, and with the advantages afforded in this 
direction by scientific investigation of their action at the hands of 
several eminent workers, much still remains to be done to reduce 
tendency to loss of power, and to prolong the life of the secondary 
battery, before it can in some measure compete with the gas- 
holder, and equal, in point of economy and portability, its own 
great merits in other directions. The fact that secondary cells are 
occasionally produced by different makers which exhibit astonishing 
efficiency, indicates that, as soon as the conditions which deter- 
mine this efficiency have been thoroughly traced out and under- 
stood, there will be no bar to the attainment of that uniformity in 
manufacture which is essential to practical success in the electrical 
storeage of energy. : ; 

The subject of the possible improvement of primary batteries, 
with a view to their employment in electric lighting, has received 
much attention during the past two or three years; and certain 
modifications of well-known forms of batteries have achieved some 
decided success in practical trials in railway carriages, and in con- 
nection with small installations of glow lights. So long as the 
employment of such batteries is confined to cases where dynamo 
machines are inapplicable, and where, therefore, the question of 
comparative cost does not force itself to the front, there appears to 
be a future for the primary battery; but the claims to economy 
which have been from time to time advanced in favour of parti- 
cular batteries, and which depend in large measure upon the utili- 
zation of the waste products furnished by such batteries, do not 
appear likely to be substantiated by practical experience. 

With regard to the question of what prospect there may be of a 
reduction in the cost of electric lighting in houses generally, 
Dr. Hopkinson, in his admirable lecture on electric lighting, 
delivered before the Institution of Civil Engineers last year, 
remarked that, while the electrician his no right to look forward 
to any marked advance in economy in the working of the engine 
and boiler, a considerable reduction in the prime cost of the 
dynamo machine might be hoped for. It may be that the conver- 
sion of 80 per cent. of the work done in driving the machine into 
electrical work outside the machine, is a result which but few of 
these have yet importantly surpassed, although Dr. Hopkinson 
himself has recently succeeded in attaining a higher result. It was 
shown to us, however, by Professor Sylvanus Thompson, last 
March, that steady and very decided progress had been made, 
during the past fifteen months, in the construction of machines— 
@ progress which he characterized as of a commercial rather than 
of a scientific order, and which we may, therefore, conclude to 
have been, in a great measure, in the desired direction pointed out 
by Dr. Hopkinson. ; 

In the matter of machines for large and small installations, the 
Health Exhibition afforded several interesting examples of the 
most recent improvements, such as the Siemens machine used for 
illuminating the fountains, which presented several novelties in 
detail conducive to economy of power and general efficiency ; the 
large Ferranti alternate current machine for working 1000 50-volt 
glow lights ; the Edison-Hopkinson and the Hochhausen machines ; 
the Gerard machines for small installations; the Victoria machine 
(of the well-known Schuckert type); the Leclerc and Burian 
machine; Bell’s unipolar machine; a Burgin machine with 
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Crompton’s improvements ; and others. A systematic examina- 
tion of the exhibited dynamos, in reference to the relation borne 
by the original cost and the cost of working to the amount of light- 
power realized, and in reference to uniformity, durability, and 
other working qualities, would have been of great interest. But 
the difficulties attending the conduct of such an investigation, with 
machines which are in regular use, are almost insurmountable, 
and could not possibly be grappled with by the Jury who took 
upon themselves the arduous task of reporting upon the electric 
light apparatus in the Exhibition. The eminent men who under- 
took this work, with the valuable co-operation of Mr. Gooch, have 
reported upon the merits of electric exhibits, as far as lay in their 
power. They are still pursuing their experiments with the various 
lights; and it has been decided that this work of the Jury should, 
if necessary, merge into that which will be undertaken in connec- 
tion with next year’s Exhibition of Inventions, as it would be 
most unfortunate, in the interests of electric lighting as well as of 
electrical science, if the investigation were not pursued to its com- 
pletion, so as to admit of the publication of definite results in detail. 
Let us hope that the outcome of next year’s work in connection 
with the electric portion of the contemplated Exhibition, and in 
continuation of the work already accomplished by the late Jury, 
may be the prompt publication of results which will importantly 
contribute to the further development of electric lighting. A 
thorough valuation and comparison of the performances of the 
different and really distinct descriptions of glow light with which 
we are, or shall become in the next few months, acquainted, will 
constitute perhaps almost the most important work of this kind 
which bears directly upon the advance of the subject; for, as was 
conclusively demonstrated by Dr. Hopkinson, in the valuable 
lecture to which I have already referred, the question of a really 
important reduction in the cost of electric lighting hinges chiefly 
upon the improvement of the glow lamp. If these lamps, as we 
now know them, are worked so as to produce an illuminating 
effect approaching their maximum capability, under which condi- 
tions the economy of power is very great, their life is but short. 
The ordinary practice has been, with the lamps of the types hitherto 
most generally known, to develop up to 200-candles light power 
with 1-horse power; it has been possible to obtain with them 
more than 1000 candles per horse power, but not for long. If an 
improvement could be realized which would secure the latter result 
without shortening the life of the lamp, we should at once reduce 
the cost of the glow lamp light to one-fifth of the previous amount. 
There is, as Dr. Hopkinson insists, no theoretical bar to such an 
improvement. Indeed, it is probable we may learn from the 
results of the experiments now in progress with the latest forms of 
glow lights, that decided advances have already been made towards 
such a result; and considering that the glow lamp is only in the 
fifth year of its existence, we may have reason to be very hopeful 
of its future development in the direction of permanence, and of the 
consequent cheapening of domestic applications of the electric light. 
In many directions the convenience and comfort attending the 
application of the electric light, place the question of cost quite in the 
background ; and in others, where the light has to compete with 
illuminants other than gas, its superiority from every point of view 
has been so thoroughly established that it has taken firm root as 
their substitute. This is notably the case in large passenger ships, 
where it has been extensively adopted, to the unspeakable con- 
venience and comfort of passengers and crew. 

Sir F. Abel then proceeded to refer at length to the value of the 
electric light in naval and military operations ; and to the applica- 
tion of electricity to the purposer of land and submarine mining, 
locomotion, and transport. The advances in the development of 
electrical railways in Austria, Germany, and the United States, as 
wellas in the United Kingdom, and the possibility of using electri- 
cal power more extensively than has yet been done for propulsion 
on water, were described; and this part of the address concluded 
with an approving notice of the system of electric transmission of 
weight, to which its inventor, Professor Fleeming Jenkin, has 
given the name of “ telpherage.”’ 

Passing over the subject of aérial navigation, to which Sir 
Frederick next directed his hearers’ attention, and the various other 
applications of science dealt with in this portion of the address 
(most of which have no special interest for our readers), we come 
to a further reference to the recent Health Exhibition, and the 
lessons to be learnt from the wonderful collection of objects there 
displayed. In his remarks on this subject, Sir Frederick said: 
There is no need for me to point out the very instructive nature of 
several special exhibits, such as the two examples side by side of 
types of sanitary and insanitary houses, and the Metropolitan 
Water Companies’ exhibition. But this allusion to them leads 
me to refer to other special means which the Executive Council 
resorted to for rendering the resources of the Exhibition fruitful of 
instruction. Its existence was made an opportunity for encouraging 
the public interchange of knowledge and views, by specialists and 
others actively interested in subjects dealt with in the Exhibition, 
and by the many who are in a position to bring the practical 
experience of daily life, or special experiences of a favourable or a 
more or less disastrous nature, to bear in confirmation or correction 
of views entertained by those whom we look to as authorities and 
counsellors in matters relating to the comprehensive subject of 
health. The proceedings at the public Conferences held at the 
Exhibition, under the auspices of many different societies and 
associations, were, in the majority of instances, very interesting 
and instructive; and their publication, in conjunction with a series 
of valuable little handbooks on prominent subjects relating to 





public health and education, constitutes one of the most important 
contributions to the instructional literature of the day, especially 
as they are supplemented by reports of the many valuable lectures 
upon cognate subjects which were delivered to the visitors. 

In relation to the subjects of dwellings for the poor and the 
higher class, and of the sanitary considerations connected there- 
with, and with the well-being of large and small communities, 
much important information was contained in the papers read, and 
elicited by the discussion thereon, at the Conferences held by the 
Medical Officers of Health in co-operation with two of the most 
important Sanitary Associations, by the Mansion House Council 
on the Dwellings of the Poor, by the Institution of British Archi- 
tects, and by the Social Science Association. An intelligent 
listener from the outside public at some of these Conferences must 
have afterwards proceeded with opened eyes to the examination of 
the model sanitary house in its several details—the dry and well- 
drained basement; the efficiently lighted, warmed, and ventilated 
offices and dwelling-rooms; the airy bed-rooms; the harmless 
and effective wall coverings, paints, and decorations ; the efficient, 
smokeless, cleanly, and economical heating and culinary arrange- 
ments ; and, above all, the provisions for securing the water supply 
from all chance of contamination, and the cleansing and special 
sanitary arrangements, simple and permanently reliable in con- 
struction and operation, ensuring the rapid and thorough removal 
of all that should pass away from a dwelling, and immunity from 
possible contamination of the air in the house. 

The more or less glaringly insanitary details of fittings and 
arrangements in the companion house, though they may, let us 
hope, never before have been all contained within one single dwell- 
ing, could not fail to remind a large proportion of the visitors that 
one or other of such possible sources of disease or languishing 
health existed in their own habitations, and served admirably to 
bring out, by contrast, the good features of modern house fittings 
and arrangements, devised and constructed on sound principles, 
which were exemplified by the type of “‘a dwelling-house as it 
should be.’”” The eminent sanitary authorities and architects who 
executed these model houses were careful to point out, on the one 
hand, that the fittings used in the typical sanitary dwelling were 
by no means to be considered as standing alone in their compara- 
tive efliciency—a fact readily substantiated by a study of this 
department of the Exhibition, and affording highly satisfactory 
proof of the progress which has in recent times been made in the 
sound and skilful application of scientific principles in this direction. 
On the other hand, visitors to the insanitary house were warned 
not to conclude that their own dwellings were faultless from a 
sanitary point of view, if they contained none of the faulty fittings 
or defective arrangements shown. It was intended that each indi- 
vidual item in the typical example of defective sanitation should 
indicate a direction in which very serious errors have been, and, it 
is to be feared, are still but too frequently, committed by those 
whom we should expect to be competent to fulfil their responsibili- 
ties as the architects of our dwellings. In this way the insanitary 
dwelling has certainly produced salutary results. 

The comparatively new profession of sanitary engineer cannot 
fail to exercise a most beneficial influence over some of the most 
important work of the architect; indeed, most valuable reforms 
have already been introduced into the details of arrangement of 
dwellings, for the poorer perhaps even more than for the wealthier 
classes; but it is in dealing with the sanitary improvement of 
existing buildings that the services of the sanitary engineer are 
especially needed in grappling with the formidable difficulties 
which have to be encountered, and that the beneficial influence of 
our recent Exhibition and its Conferences have to be demonstrated. 
The system of sanitary examination of houses, recently organized 
by private societies, has already been productive of great good, by 
bringing to the knowledge of the occupant of a house the true 
state of things in regard to its insanitary condition, and by indi- 
cating the directions in which improvement is possible. It is a 
question whether, without overstraining the application of paternal 
legislation (by which, in the opinion of many, we have of late 
been somewhat oppressed), official local supervision in regard to 
sanitary matters may not beneficially be further amplified, even 
though, or for the very reason that the last few years have wit- 
nessed advances in this direction which have been fruitful of very 
important results. The solid knowledge which has been acquired 
of the causes to which the spread of many diseases is to be 
ascribed, has been reflected in the improvements relating to 
domestic sanitary arrangements which the recent Exhibition 
brought prominently before the public. But, although the public 
mind has been awakened to the vital importance of the practical 
fulfilment of fundamental sanitary principles, its realization is 
scarcely yet so general and complete as to ensure the adoption of 
reforms which will warrant our communities facing, without very 
formidable cause for fear, or for tardy regret at obstinate supine- 
ness, the approach of such diseases as that which even now appears 
to threaten the invasion of our shores. 

The direct beneficial influence which competitive exhibitions 
may exert in developing progress in directions where improvement 
has long been almost despaired of, is illustrated by the effect of 
the recent Smoke Abatement Exhibition in arousing general 
public attention to the semi-barbarous nature of appliances in 
common use which make the heating of dwellings and cooking of 
food subservient to an almost criminal waste of coal, and in stimu- 
lating the efforts of constructors of stoves, grates, and ranges to 
more successful achievements than even those which were hailed 
with most general satisfaction in the year 1881. I am informed by 
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Dr. Russell, the Chairman of the Jury who have investigated the 
relative merits of exhibits of this class in the late Exhibition, that 
there was no single instance in which the results furnished by the 
corresponding examination of the work of a particular maker in 
1881 could be accepted as representing the merits of his exhibition 
this occasion ; efforts having in every instance been made to 
achieve an advance, either in the extent to which the escape of 
smoke and the wasteful consumption of fuel were avoided, and 
ventilation secured, in the warming of a room, or in simplicity of 
construction or management of an already efficient stove, grate, or 
range. 

Without even necessarily endorsing statements which may, per- 
haps, have partaken of some pardonable exaggeration, respecting 
the proportion of wasted coal escaping into the air as smoke, or as 
products of imperfect combustion, or respecting the extent to which 
the sanitary condition of large communities may have been, directly 
or indirectly, affected by the pollution of the air with the products 
of distillation and partial combustion of coal which escape from 
our dwellings, we may (at least from economic and esthetic points 
of view) hail with great satisfaction the improvements which have 
already resulted from public agitation, and from the judicious 
counsel and example of zealous workers, combining. scientific 
eminence with practical knowledge and ripe experience—among 
whom, again, Sir William Siemens was one of the most prominent. 
It may be doubted whether the youngest among us will live to see 
the complete realization of the benefits to be derived from the 
mode of using coal as fuel which was so powerfully advocated, with 
the support of sound scientific reasoning and personal experience, 
by Siemens. At any rate, some of the chief industries of this 
country have benefited enormously by the teachings in this direc- 
tion of himself and his brother Frederick, who is still perfecting 
and extending the applications of the regenerative furnace, working 
with gaseous fuel only; while, on the other hand, the plan of 
securing warmth and perfect comfort in the dwelling-room, by 
combining the use of the previously separated solid and gaseous 
constituents of coal, in a very simple manner, in the ordinary fire- 
place, has added one more to the many valuable suggestions we 
owe to Sir William Siemens, which have set practical workers 
upon the right track, and have greatly accelerated the advancement 
of the subject to which they relate. 

Reverting once more to the Conferences held at the Health 
Exhibition, Sir Frederick referred to the work of the Society of Arts 
in connection with the Conference on Water Supply. He said: 
In holding the Conference on Water Supply at the Health 
Exhibition, the Society of Arts, at the express desire of its Presi- 
dent, continued the useful work which it had undertaken on two 
previous occasions, of eliciting information and opinions bearing 
upon the condition of the water supply in this and other towns, 
and the directions in which improvements could be effected, not 
only therein, but also in supplies to smaller communities and 
urban districts. The valuable papers* communicated to the Con- 
ference as the basis for discussion, dealt more or less generally 
with sources of supply, with purification and distribution. But, 
although the question of the Water Supply of the Metropolis had 
been but recently discussed at great length in this room, by emi- 
nent specialists and others, who have for years past made it a sub- 
ject of keen controversy, and a battlefield for the display of extreme 
views and sensational statistics, arguments, and assumptions, the 
discussions which followed those papers gravitated irresistibly in 
the same direction, and the important subject of the possible 
improvement of the water supply to urban districts, which has long 
called for earnest attention, was again almost neglected. Certain 
advocates for the abandonment of river water as our Metropolitan 
source of supply, in exclusive favour of deep-well water, once more 
dwelt with a refinement of cruelty upon the insidious dangers to 
which, from their point of view, we are continuously and helplessly 
exposed under our existing system of supply, and extolled the deep 
well as a source from which the enormous population of London 
could draw limitless supplies of the purest water, to which no micro- 
scopic contamination could have access. On the other hand, the 
general wholesomeness of our present supplies was held—and 
apparently with much justice—to be beyond legitimate dispute, 
when judged by any chemical examination to which, with our pre- 
sent knowledge, we could submit a water. But the undeniably 
possible sources of danger, from occasional contamination by 
impurities, the identification of which is beyond the powers of 
analysis, were discarded from serious consideration. The intimate 
connection between the existence and communication of particular 
classes of disease and the presence and propagation of minute 
living organisms, as also the facility with which a living being may 
become inoculated thereby through the medium of air and water, 
have long since been well-established facts, though from year to 
year new and invaluable information respecting the relation of 
germs to disease is accumulated. 

The exclusion, from access to water which is to be used as 
drink, of emanations which are liable to convey the germs of 
infectious disease, is obviously a precautionary measure which all 
would desire to see secured as far as possible, even those who enter- 
tain the strongest views regarding the powers of self-purification 
from contamination of this class possessed by a flowing water. 
Unfortunately, our powers to effect such exclusion are very limited. 
Thus, even brief contact with infected air, of a water the purity of 
which has been placed beyond question by its special treatment, 
suffices to pollute it far more dangerously than its admixture with 





* Many of these have already appeared in our columns.—Ep. J. G. L. 





a proportion of so-called healthy sewage. But this is no reason 
why we should not adopt every practicable precaution to exclude 
such sources of possible infection from our water supplies as it is 
practicable to grapple with. It is not unreasonable to entertain 
the view that rivers or streams to which excretal emanations un. 
avoidably have access should be liable, at times, to dangerous 
pollution of this kind; and that it may be unsafe to rely upon the 
purifying power of dissolved oxygen in the water, even during a long 
period of flow, as removing all risk of a survival of such dangerous 
contamination. But, again unhappily, recourse to deep wells in 
substitution for rivers as the source of water supply does not remove, 
though perhaps it may somewhat diminish, the danger to which 
we are exposed. Our limited recourse to deep wells has taught us 
that even their most careful construction does not afford security 
against more or less copious and continuous contamination by sur. 
face water ; and, independently of faults and fissures in the water- 
bearing strata, the communications existing between distant wells, 
and the influence of the working of deep wells upon the copiousness 
of neighbouring streams and rivers, has long been well known, as 
pointed out by Sir Lyon Playfair in this room last session. This 
was forcibly dwelt upon by several speakers during the recent Con- 
ference, more especially by Mr. Baldwin Latham, who, moreover, 
referred to personal observation and investigation as establishing, 
in a particular district which received underground water supply, a 
parallelism between the condition of that water and the recurrence 
of typhoid fever in the district. An interesting illustration of the 
intimate connection between the water supply of different wells 
situated at some distance from each other has quite recently been 
furnished by the complete failure in the supplies from a large 
number of artesian wells in the neighbourhood of Tooting, in con- 
sequence of the sinking of a deep well at Streatham, about a mile 
distant from that place, by the Southwark and Vauxhall Water 
Company. 

It is maintained by some that the filtration of water through 
strata of compact chalk and sand should constitute the most perfect 
attainable purifying agency; but, independently of the fact that 
a large proportion must escape such purification more or less com- 
pletely by passing through fissures, evidence is not wanting to 
render it doubtful whether such extremely minute organisms as 
bacilli and other forms of bacteria can be absolutely arrested by 
the most perfect filtration alone. Thus, in a district in the United 
States, where the infusorial siliceous earth, known as kieselguhr, 
is employed for manurial purposes, some of the larger forms of 
diatomacee existing in that earth (which are giants as compared 
to the micro-organisms we so greatly dread) have been found 
abundantly within the cell-structure of plants grown on the soil. 
On the other hand, there appears some reason for believing that 
these micro-organisms are not unassailable, chemically, by agents 
which at first sight we might regard as innocuous, however in- 
different such organisms, in common with others of a much more 
high order, may be to substances which are deadly poisons to the 
animal creation generally ; and I venture to think that our hope 
for a radical improvement in the water supply of this great 
Metropolis lies rather in the application of some simple, expedi- 
tious, cheap, and effective mode of chemical treatment to supplies 
from sources now in use, previous to their filtration, than in a 
complete change of our source of supply. The importance of com- 
bining the microscopical with the chemical examination of a water, 
and of a combination of other chemical tests with mere analysis, 
if some approach to an authoritative opinion as to its wholesome- 
ness is to be given, need scarcely be insisted upon. From this 
point of view, the simple outline regarding the examination of 
water, included in the Exhibition Handbook on “ Public Health 
Laboratory Work,” is much to be commended. 

The remainder of the address dealt with the progress made in 
technical education, and the labours of the Central Institution, the 
City and Guilds of London Institute, the Society of Arts, and 
similar associations, in connection therewith ; and concluded with 
a brief reference to the International Exhibition of Inventions to 
be held next year. 





THE EXHAUSTERS AT THE MANCHESTER NEW 
GAS-WORKS. 

Last week the concluding portion of an account of the apparatus 
at the new gas-works of the Manchester Corporation, at Bradford 
Road, contained a brief reference to the exhausters erected there 
by Messrs. Gwynne and Co., of London; and to-day we are 
enabled to give a more detailed illustrated description of this par- 
ticular portion of the plant. 

The four exhausters are placed in a building 34 ft. 6 in. wide; 
one pair on either side. The main inlet-pipe from the condenser 
enters the building at the middle of one end, and is 30 inches in 
diameter. It is divided into two pipes (which pass round two 
sides of the house), and subdivided into four inlet-pipes, 15 
inches in diameter, to the exhausters. The outlet-pipes are of 
corresponding dimensions, and between the main inlet and outlet 
pipes there is the usual self-acting bye-pass valve, by which a direct 
communication is automatically made from the inlet to the outlet, 
by the gas, in the event of any stoppage of all the exhausters; thus 
allowing the gas to goforward. ‘There is also a compensating bye- 
pass valve, consisting of a gasholder float, from which is suspended 
a parabolic valve. The inside of the float is in communication 
with the inlet-pipe, so that if the vacuum in this pipe and in the 
retorts should become excessive, the pressure of the atmosphere on 
the float forces it down, opening the valve so as to permit some of 
the gas to return from the outlet to the inlet. The valve is 8 inches 
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in diameter ; the float, 27 inches in diameter ; and it is loaded with 
weights, which can be adjusted according to the pressure in the 
outlet-mains. Each exhauster is fitted with a valve on both the 
outlet and the inlet, so that any one of them can be isolated, and 
the gas entirely shut off on both sides, in the event of repairs being 
required to it. 

The exhausters are 8 ft. 4 in. diameter, and 3 ft. 2in. long inside 
the main cylinder; and are each capable of passing 100,000 cubic 
feet of gas per hour at the slow speed of 70 revolutions per minute. 
The slides or pistons are made to overlap each other, and are of 
equal size, so that the centrifugal force of one of them acting in 
one direction is counteracted by that of the other acting in a dia- 
metrically opposite direction, in order to obtain the utmost steadi- 
ness in the exhauster when at work. The outer ends of the slides 
are bored through the greater part of their length parallel with the 
axis of the machine, so as to give a very large area of wearing 
surface to the pins, which fit in the holes thus bored, and by which 
the slides are connected with the segments. The segments are 
large frames of malleable cast iron, of alight but strong pattern, 
which are caused to travel round deep circular channels in the end 
plates of the exhauster cylinder. These channels are concentric 
with the cylinder, and therefore the segments which move in them 
guide the ends of the slides so that they are always kept in close 
contact with the inner surface of the cylinder. An extra supply of 
oil-pumps is fitted on these exhausters, in order that the friction 
and wear of the sliding surfaces may be reduced as much as 
possible. 

The exhausters are intended to work under a pressure of gas 
in the outlet-pipes equal to a column of water 28 inches high, or 
1b. per square inch. Both the exhausters and engines have been 
constructed with great care, and are of the best and most accurate 
workmanship. Messrs. Gwynne consider this an absolute necessity 
in making exhausters ; and when it is remembered that, under the 
above-named pressure, an opening of only one square inch in area 
would allow 12,000 cubic feet of gas to leak back per hour, it will be 
evident that bad fits and inaccurate work are quite inadmissible. 
The crank-shafts of the engines are coupled to the ends of the 
exhauster-axles, on the principle of the universal joint, and carry 


heavy fly-wheels and the eccentrics which work the slide-valves. | 
The eccentrics are provided with variable adjustment, so that the | 
steam can be worked with the utmost rate of expansion which may | 


be found desirable. Economy in coke for raising steam can be 


thus secured; and although it may be plentiful in gas-works, | 


waste is not more laudable there than anywhere else. 

The steam cylinder for each pair of exhausters is 20 inches in 
diameter and 15 inches stroke. 
engines and crank-shafts are of steel, and the slide-blocks of the 
crossheads are gun metal. The engines are fitted with lubricating 
apparatus, so that they can be oiled while they are in motion; 
and no stoppage need be made for this purpose. The steam and 
exhaust pipes are under the floor of the exhauster-house, and each 
engine is fitted with a separate steam stop-valve and a throttle- 
valve. The latter is actuated by a float governor, so that the 
speed of the engine is regulated by the vacuum in the inlet-pipe ; 
the valve being made to close by a fall of the float when the vacuum 
increases in the inlet, and to open by the reverse action. 

We may add that the exhausters—which were made to the 
specification of Mr. John West, C.E., the late Gas Engineer of the 
Corporation, and*have been completed for some time waiting until 
the Gas Committee decided that the Bradford Road works should 


commence operations—are constructed on Messrs. Gwynne’s | 


system to prevent oscillation in the gauge, with the view of 
obviating the deposit of carbon in the retorts by a regular and 
steady outflow of the gas. This plan has been adopted at Linacre, 
near Liverpool, as well as at Sheffield, Edinburgh, Kidderminster, 
Salford, &c.; and there is no reason to doubt that this machinery 
will render good service to the Manchester Corporation. 





At the last meeting of the Flint Town Council, a petition was received 
from a number of the ratepayers and tradesmen praying the Council to 
reconsider their decision to purchase the local gas and water works. 


All the working parts of the | 








Correspondence. 


| [We are not responsible for the opinions expressed by Correspondents.) 


THE SUGGESTED INQUIRY BY THE GAS INSTITUTE INTO 
THE WORKING OF GENERATOR FURNACES. 

Srr,—I am instructed by the Council of The Gas Institute to inform 
you that, at their meeting yesterday, they resolved—*t That the Council 
do not consider it desirable that the question of regeneration, as applied 
to the heating of gas-retorts, should be investigated by the appointment 
of a Research Committee at the present time.’ 

W. H. Bennett, Secretary. 

22, Great George Street, Westminster, S.W., Nov. 22, 1884. 


A REGENERATIVE GAS FURNACE FOR LABORATORY USE. 

Srr,—The furnace described in the “‘ Notes’? column in your last 
issue, from Dingler’s Polytechniches Journal, is simply a crude repro- 
duction of Gore’s furnace, so well known in England about 20 or 
25 years ago. It has all the faults of the original furnace, with the 
| additional objection of being far inferior to Gore’s in power. The faults 

in both are height (and consequent’unsteadiness), and difficulty in work- 

ing at or removing the crucible. The writer of the original notice is 
| evidently behind the age, as there are in the market plenty of simple 
| cheap burners, the open flame of which will with ease “ melt zinc in a 
porcelain crucible.’ His furnace is most certainly not necessary for 

this work. As a regenerative furnace, the thing may be taken as a 
delightful skit on the ultra-regenerative advocates. So economical is it, 
that the furnace would probably save by regeneration 10 per cent. of the 
gas, but for the unfortunate circumstance that a second burner, as large 
as the one in the furnace, has to be used to create a chimney draught. 
This is regenerative economy with a vengeance ; and it is a pity the 
inventor did not exactly copy Gore’s furnace, and save his second 
burner. The essential points in a laboratory furnace are: Steadiness of 
the furnace and crucible; safety of the contents in case of fracture of 
the crucible; the freest access to both the crucible and its contents 
during an operation; and an excess of power for emergencies. In all 
these points the furnace described fails to fulfil the necessities of an 
ordinary laboratory. It is, in fact, a backward step from the first suc- 
cessful laboratory furnace made and sold in England almost a generation 
ago. 

Warrington, Nov. 19, 1884. 





Tuos. FLetTcuer. 


| ° , 
| Register of Patents. 
Hicu-PressureE WatTer-MeTerR Connections.—Cox, W. N., of Horfield, 
| Glos. No. 548; Jan. 3, 1884. 

The patentee explains that his invention relates to “ high-pressure ” 
water-meters, by which term he means any meter which is required to 
measure the water froma supply-pipe in which the pressure exceeds about 


5 lbs. per square inch—an amount far less than that at which water is 
generally supplied from street mains. 

















The engraving shows a vertical section of the meter-case and its con- 
nections ; concerning which the patentee says: “As my invention refers 
solely to improvements by which water-meters may be relieved of the 
pressure within and around their working parts, but does not refer to the 
working parts themselves, I neither draw nor describe any special form of 
such woking parts.” A isa pipe connected with the main water supply: 
C is the inlet-pipe to the meter-case D. E is a plug, which (when opened) 
allows the water to rise in the interior pipe F, and to flow thence into the 
working parts of the meter. G is a hollow plug with an elongated top, 
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fitting accurately into the outlet H. Both inlet and outlet plugs are 
attached, by jointed connections, to the lever J. The outlet washer H is 
furnished with a pipe K terminating with a nozzle conveniently placed 
near the stopcock, or the two may be closely connected together. 

The action of the apparatus is as follows:—When the stopcock is 
opened, it allows a supply of water under pressure to flow through it; and 
this causes the inlet plug or valve to open upwards, and lift the lever J. 
This causes the outlet plug G also to lift upwards, and allow of the escape 
of the water from within the meter-case; and the interior pipe F (con- 
nected with the inlet-plug E) allows the water supply to flow at or near 
the top of any convenient form of meter, fixed within the meter-case. 
When the meter has measured the water so supplied, and discharged it at 
the same or a lower level, it is free to pass away by the outlet H, either at 
the under part of the plug G, when it is raised out of its seating, or from 
its upper part when it is lowered into its seating. In every case the 
interior of the outlet-pipe K and its connections are made of larger area 
than the inlet-pipe C, so that any inflow of water into the meter shall be 
free to escape as rapidly as it enters. 


Om AnD Distiniine Coau.—Bell, C. E., of Durham. No, 443; Jan. 2, 


This invention has special reference to the coking of coal in beehive 
ovens; but can be made applicable to any sort of oven or retort for distil- 
_ coal. The object of the invention being to obtain tar, oil, ammonia, 
and other bye-products, it is arranged for the gases to be drawn away from 
points near “‘ the zone of combustion or carbonization.” Accordingly, the 
walls of the oven, instead of being solid, as is now usual, are flued below, 
and up to the line where the coal comes when the oven is loaded. The 
flues may also be built against the walls, or be attached to the walls of the 
oven; and they are connected by a series of pipes to an exhauster or fan. 
Between the oven and the exhauster the pipes are connected with deposit 
lutes, scrubbers, and other apparatus necessary to obtain the products of 
distillation. The oven is loaded and lighted in the ordinary way; the 
exhauster drawing the gases through the pipes and other apparatus where 
the tar, &c., are deposited, after which the gases are returned into the oven 
to be consumed. The pipes connecting the flues with the exhauster are 
fitted with valves or taps to regulate the draught, and (in case of need) to 
shut off each flue, in succession, as the zone of combustion or carbonization 
passes it. 


Gas Warter-Heater.—Loch, J. H., of South Norwood, Surrey. No. 1179. 
Jan. 10, 1884. : 
This invention has ye reference to apparatus for heating (by gas) 
water for baths and other domestic purposes; fig. 1 being a longitudinal 
section, and fig. 2 a vertical section of the arrangement, 
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The water is contained in a tank A, preferably oblong in plan. The 
bottom of this tank is composed of a combustion box B open at the bottom, 
and secured by its lower edges (water-tight) to the sides and ends of the 
tank, so as to leave a liquid space C all round between its sides and ends 
and those of the tank surrounding it—somewhat like the water spaces 
round the fire-box of a locomotive. Extending from end to end of this 
combustion box, and secured in the ends, and opening into the liquid spaces 
at the ends, are a number of flat chambers or tubes D, arranged so that 
the heated products of combustion from the gas-burners E have to pass in 
thin streams, and by a more or less devious course, between the flat tubes 
before escaping to the chimney F, which rises from the top of the box 
through the water in the tank. This chimney is preferably oblong at the 
top, so as to deliver the products of combustion in a thin flat stream to the 
under side of the cover, G, of the tank, beneath which they have to tra- 
verse before finally escaping through openings, H, provided for the purpose; 
or they may be allowed to issue direct from the chimney into the atmo- 
sphere by the insertion of valves or dampers. 

The cover of the tank is formed as ashallow tray; and when the water 
is to be supplied to the tank in a constant stream, and drawn off there- 
fromm continuously by the cock J—as, for example, when it is required to 
heat the water for a bath—it may be admitted first to this tray, where it 
begins to be warmed by the gases or hot air passing below the tray from 
the chimney to the outlet openings at H for the products of combustion. 
When, however, it is only required to heat a comparatively small quantity 
of water—such as the contents of the tank A—the water may be poured in 
through the funnel-like passage K, by which passage the water is guided 
away from that part of the water-space C from which the cock J delivers, 
to the top of the combustion chamber B. A short distance below the 
tray G, and inside the tank A is fixed an inclined plate; and the water 
falls from G, through holes in the bottom of it, ina divided condition on to 
this inclined plate, down which it is conducted in a direction opposite to, 
but in contact with the escaping gases from the chimney F. The tubes 
D contain water in common with the water-spaces C, and as they are 
slightly sloped when heat is applied, and the water in them is warmed, a 
circulation of water takes place through them from the water-space C 
into which they open at their lower ends to the water-space C into which 
they open at their upper ends. The warmed water thus rises to the 
upper part of A, from whence it passes by the passage N to the cock J. 

To provide for the supply of a small quantity of heated water quickly, a 
damper is provided to cover the water-space C at the end of the combus- 
tion-box B where the tubes are highest. This damper prevents the 
heated water from rising to the top of the tank; and allows of its bein 
= wn 7 from the space C through the chamber or passage shown, an 

e tap J. 

There is a small warning-pipe which forms an overflow from the tank A 
in order to prevent the water flowing down the flue F when too much 
water is being admitted. 

By inserting a water-tight case or chamber into the tank A with one 
end or side opening to the atmosphere at a side or end of the tank (the 





opening being provided with a door or cover), an oven for cooking or warm. 
ing may be combined with the water-heater ; and, by arranging the pipes, 
any steam given off from the heated water in the tank may, if desired, be 
conducted to this oven, so as to convert it into a steaming arrangement 
for warming or cooking. A steamer may also be formed by enclosing the 
top of the tank over the tray G. The space below the combustion-box B 
may be more or less enclosed, so as to be adapted to act as a cooking-oven 
by the heat radiated downwards from the burner and combustion-box. 


TREATMENT OF CoKE AND Peat.—Casson, R. S., of Brierley Hill. No. 1340 
Jan. 12, 1884. 

This invention relates to the treatment of coke obtained from gas. 
works, or peat, or similar combustible substances which burn but do not 
give off any considerable amount of flame, and hence in their ordinary 
state are not suitable for use for the rapid generation of steam, or for 
puddling or other furnaces or heaters; and the object of the invention is 
to remedy such disadvantages. This the patentee proposes to do by 
thoroughly impregnating the coke with petroleum or other oils, or fatty or 
resinous substances. By rough experiment he has found that after about 
5 cwt. of coke had been saturated with about 13 quarts of good petroleum, 
it gave off a clear and good flame, for the treatment of iron by the ordinary 
puddling furnace process; but for such uses he says he should prefer to 
apply a steam or other blast beneath the grate-bars. He does not confine 
himself to the above-mentioned proportions, for from his experiments he 
judges that it will not be necessary to use the refined petroleum or other 
oils, or fatty or resinous substances of an expensive nature; but that, on 
the contrary, crude material or residuums which give a hydrocarbon flame 
may be used with almost equal advantage, as all that is necessary is to add 
sufficient of the substance to promote the rapid combustion of the carbon 
of the coke, and thereby produce a comparatively clear flame, of a more 
or less lasting nature depending upon the amount of oil, or fatty or 
resinous substance, that has been employed. 

[This is the invention referred to by the patentee last February, at the 
ordinary meeting of the Birmingham and Midiand Section of the Society 
of Chemical Industry. See Journat, Vol. XLIIL., p. 494.] 


Gas-Enaines.—Reddie, A. W. L. ; communicated from P. Murray, jun., of 
Newark, N.J., U.S.A. No. 12,714; Sept. 23, 1884. 

In an engine constructed according to this invention, the air and gas 
which form the explosive mixture are admitted, in suitable proportions, 
into a chamber containing a mixing apparatus, through which the two are 
drawn by a pump, and forced into a tank or reservoir in a condition ready to 
be supplied to the power cylinder. The mixing chamber and tank are con- 
nested by a conduit-pipe provided with a valve apparatus controlled by a 
governor connected with some moving part of the engine. The pressure 
of the mixture in the tank is thus automatically regulated so as to control 
the amount delivered to the cylinder of the engine at each stroke of the 
piston. By this means the speed of the engine is made to control the 
quantity of the mixture supplied to the cylinder, so that when the speed 
increases beyond what is desirable, it is brought back to its normal con- 
dition by a proportionate decrease of the mixture supplied to the cylinder. 
The tank just referred to communicates by a conduit-pipe with a valve- 
chest provided with a single induction-valve. This controls induction 
sa at the opposite ends of the power cylinder; and is operated 

rom an eccentric upon the main crank-shaft, so as to open and close the 
ports alternately, and thus alternately admit a charge to the opposite ends 
of the cylinder, The main crank-shaft of the engine is provided with an 
eccentric, which, through suitable connections, operates a pair of valves 
located at the opposite ends of the cylinder, and so arranged that at the 
proper time they open communication between the charges confined in the 
cylinder and igniting burners which are carried by the valves. The 
exhaust outlet is at or near the middle of the length of the power cylinder; 
and it communicates with a conduit-pipe connected with a coil in the tank 
or reservoir from which the explosive mixture passes to the power cylinder. 
By this means the heat of the products of the explosions in the power 
cylinder is utilized in raising the pressure of the mixture supplied to the 
cylinder. The power piston is of such length, with relation to the length 
of its stroke, that the exhaust outlet will be fully opened just as the piston 
completes its stroke in each direction ; and the induction valve isso timed 
that the charges are admitted to each end of the cylinder at or about the 
time that the power piston commences its stroke toward that end of the 
cylinder, thereby causing the charges to be compressed in the cylinder 
before they are exploded. 


APPLICATIONS FOR LETTERS PATENT. 

15,024.—Steep, W. H., South Street, Finsbury, London, “ Improve- 
ments in globe holders for gas and other burners and lamps.” Nov. 14. 

15,081.—Cuatwoop, S. and S. R., Southampton Buildings, London, 
“Improvements in burners and apparatus connected therewith.” Nov. 15. 
“<a J. E., Southampton, “Portable gas muffin-stove.” 

ov. 17. 

15,110.—Pinxnzy. C. W., and M‘Atuen, C. F. A., jun., Staple Inn, 
London, “Improvements in gas-engines.” Nov. 17. 

15,120.—Hueues, R. H. and R. S., Southampton Buildings, London, 
‘Improvements in hall lamps or lanterns.” Nov. 17. 

15,127.—BrepERMANN, E., and Harvey, E. W., Clapham, London, 
“Improved means of utilizing waste or other gaseous products of com- 
bustion.” Nov. 18. 
a J. P., Birmingham, “ Improvements in gas motor engines.” 

ov. 19. 

15,229,—ScHonHEYDER, W. A. G., Southampton Buildings, London, “ An 
gaa by pressure of liquid, applicable as a liquid meter.” 

ov. 19. 

15,272.—Hewirtt, T. W. G., Great Grimsby, “A valve to reduce constant 
3 ~ steam or gaseous pressures to a required constant pressure.” 

ov. 20. 

15,298.—F Lercuer, T., Warrington, “Improvements in apparatus for 
heating water by means of gas.” Nov. 20. z 

§,302.—Davis, H., Bream’s Buildings, London, ‘‘Improvements in 
apparatus for exhausting or delivering air or other ffuid under pressure, 
ag ed applicable for use with gas and other motive-power engines.” 

ov. 20. 

15,311.—Ho tt, H. P., and Crosstry, F. W., Southampton Buildings, 
London, ‘‘ Compound gas motor engine.” Nov. 20. 

15,312.—Hout, H. P., Southampton Buildings, London, “Gas motor 
engine.” Nov. 20. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. | 
4969.—Lanapon, W. E., Derby, “Improvements in means for regulating 
the supply of gas in railway trains by electricity.” March 15. - 
—e T., Bingley, “Improvements in mercurial gas governors. 
y 23. 
9066.—Satispury, S. C., New York, U,S,A., “Improvements in tho 
manufacture of gas.” June 17. 
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Legal Intelligence. 


COURT OF SESSION—OUTER HOUSE.—Sarurpay, Nov, 22. 
(Before Lord FRasER.) 
ROBERTSON AND CO, U. GILROY. 

This is an action to recover damages for an alleged breach of contract in 
connection with supplying the pursuers, who are chemical manufacturers 
at Dunbar, with gas products. Theaction is brought against James Gilroy, 
of Berwick-on-T weed, and concludes for £200 damages, and £35 10s., the 
price of casks obtained by him from the pursuers. Messrs. Robertson and 
Co. state that, in March, 1882, the defender sold to them, and the pursuers 
bought from him, the whole tar and ammoniacal liquor to be produced at 
several gas-works, and receivable by the defender under the contracts held 
by him ; and generally the whole of the tar and liquor to which the defen- 
der had right, whether under contract or otherwise, including the whole of 
the tar and ammoniacal liquor produced at the St. Andrews Gas-Works, 
and receivable by the defender in terms of his contract during the period 
of one year from March 11, 1882. It was agreed upon between the pursuers 
and defender (1) that the price of the tar should be 19s. per 100 gallons of 
tar—the casks to be provided by defender—delivered at Dunbar, and 10s. 
per 100 gallons of gas-water, standing 5° Twaddell (wood in), also delivered 
at Dunbar; (2) that the price of the tar and liquor produced at the other 
gas-works should be 5s. 6d. per cask for tar, and 1s. per cask for ammonia- 
cal liquor, both free on rail at the place of dispatch—the pursuers supply- 
ing casks and paying railway carriage; (3) that during the subsistence 
of the contract the pursuers should not compete against the defender for 
any of these contracts between him and the gas companies; and (4) 
that the pursuers should supply the defender with sulphate of ammonia at 
the price of 20s. per ton under the quotations in a certain trade circular. 
The pursuers state that they fulfilled their part of the contract; but the 
defender, in breach thereof, failed to deliver to the pursuers the whole of 
the tar and liquor produced and received by him under his contracts with 
the gas companies. In particular, they averred that the defender failed to 
deliver to pursuers about 300 barrels of tar and liquor in December, 1882; 
and he also failed to deliver to the pursuers 197 barrels of tar and liquor 
produced prior to the expiry of the contract. The last-mentioned lot was 
said to have been shipped at St. Andrews on or about the 14th of April, 
1883, and was not delivered to the pursuers. By the breach of contract 
pursuers say they have suffered serious loss and damage during the 
currency of the contract, and especially in the beginning of the year 1883, 
when the price of products manufactured from tar rose greatly in price, 
and they were prevented manufacturing as large a quantity as they were 
prepared to do. The loss and damage is estimated at £200. Pursuers 
further explain that at the special request of the defender they forwarded 
on the 5th of April, 1883, 177 casks which were never returned to them ; 
and the value of these is set down at £35 10s. 6d. 

The case came up to-day-for the adjustment of the record. Defender 
admitted the non-fulfilment of the contract, and made a judicial tender in 
full of pursuers’ claims of £77 17s. This offer pursuers declined; and the 
record was closed, and proof appointed for the 29th of January next. 





WESTMINSTER POLICE COURT.—Tuespay, Nov. 18. 
(Before Mr. ParTRIDGE.) 
THROWING GAS LIME INTO THE THAMES. 

Five labourers, named Walker, Springett, Rodd, Oldfield, and Taylor, 
surrendered to their recognizances, on remand, to answer the charge of 
throwing about 10 tons of gas lime into the River Thames at Chelsea 
Creek. Mr. H. Hollinghurst, Manager to Mr. Hamilton, lighterman, was 
also charged with aiding and abetting the commission of the offence. 

It appeared that on the 13th inst. the barge Emma, after being loaded 
with refuse lime at the Fulham Gas-Works, sank in Chelsea Creek with all 
her freight. As she blocked the navigation, it was necessary to lighten her 
to get her out of the way. Before, however, another barge was alongside, 
it was sworn by Mr. Rough, a Conservancy Inspector, and by other 
witnesses, that the prisoners pitched into the bed of the creek many tons 
of the foul refuse. There was practically no evidence against Mr. Holling- 
hurst, and before the inquiry had proceeded far he was discharged. 

Being called as a witness for other defendants, Mr. Hollinghurst gave 
evidence to the effect that the prisoner Walker was employed as ganger or 
sub-contractor; his contract being to clear the barge for 50s. His instruc- 
tions were to lighten the sunken barge by transferring its freight to 
another craft. 

Mr. Parrrmce fined Walker 50s., and discharged the other men with 
a caution. 


SHEFFIELD COUNTY COURT.—Tuurspay, Nov. 13. 
(Before Mr. T, Exxison, Judge, and a Jury.) 
THE BATH-RATE DISPUTE. 

The following were the four cases, referred to in last week’s JouRNAL, 
which came before his Honour on the above-named day, in connection 
with the dispute between the Sheffield Water Company and certain of the 
consumers, in reference to the charge to be made for water supplied to 
baths. The defendants were respectively Horatio Bright, James Gregory, 
H. W. Chambers, and W. R. Carter. Mr. Bright’s case was taken first. 

Mr. BarkER appeared for the Company; Mr. Cuampers for defendant. 

Mr. BarkER, in stating the case, said he understood the defence was that 
three years ago defendant had a meter put up; and, calculating the 
quantity of water used before the meter was erected with that used since, 
he estimated that 5s. would cover the expense. This sum he had paid into 
Court. This defence was, as his Honour had remarked in a previous case, 
inadmissible. With respect to a portion of the claim, Mr. Bright had 

leaded the Statute of Limitations. It was not a very respectable plea ; 

ut it having been set up, the defendant was entitled to the benefit of it. 
This would relieve him to the extent of £2 17s. 6d., leaving £4 10s. 6d. in 
dispute. There were between 1700 and 1800 baths in Sheffield, the rates 
for nearly the whole of which had been paid. A few bath-holders still 
held out, and Mr. Bright was one of them. 

Witnesses having been called to prove the Company’s claim, 

Mr. Cuampers, in opening the defence, observed that Mr. Barker had 
characterized the pleading of the Statute of Limitations as a not very 
respectable defence. He (Mr. Chambers) did not see that there was any- 
thing not respectable in a man taking the advantage which the law gave 
him, if his adversaries allowed him to take this advantage. He then 
stated that during the three years the defendant had had a meter attached 
to his bath, the consumption of water had not exceeded 6d. per quarter. 
The bath had been used since as before; and defendant therefore con- 
sidered that the Company were overcharging him in calling upon him to 
pay 7s. 6d. per quarter. . ‘ 

Defendant was called, and in the course of his evidence said he should 
not have pleaded the Statute of Limitations, or done anything of the sort, 
if the Company had not cut off the water when he was away from home 
and left him in a predicament. 

Mr, Cuampers: They not only overcharged you, but out you off? 








Defendant : Yes; and I think I was perfectly justified in doing what I 
have done. 

His Honour, addressing the jury, said there was no question of fact in 
the case for them totry. It was a question of law; and he had to direct 
them, under the circumstances, to find a verdict for the Company. 

The jury obeyed the ruling of the Judge; and a verdict was entered for 
the Company, with costs. 


In the next case (that of Mr. Gregory) the Company sought to recover 
£5 2s. 1d. arrears of water-rate. 

Mr. BaRKER (as before) appeared for the Company; Mr. Sryrive for the 
defendant. 

Mr. Barker stated that the claim was for water supplied to the defen- 
dant’s fixed bath from June 30, 1876, to July, 1880. 

Mr. StyRine, in defence, said that with the exception of one week, 
when a friend was stopping with defendant, the bath was never used from 
the day when they went into the house until they left. For this week he 
had op into Court 6s. 3d.—a sum which covered the entire quarter. 
Should his Honour be against him on this point, he said that a portion of 
the claim due — to Nov. 27, 1878, was barred by the Statute of Limita- 
tions ; thus reducing it to £2 5s. 10d. 

Mr. BaRKER expressed his willingness to admit that the bath was not 
used as stated ; but contended that the defendant had the opportunity of 
using it, and therefore he ought to pay. 

Mr. Styrine argued that the Company could only claim when water had 
been used. 

His Honour directed the jury in this case also to find a verdict for the 
Water Company, excepting the sum barred by the statute. He held that 
a correspondence which passed between the defendant and the Company 
established a request by him to have his bath supplied with water. He 
was, therefore, bound to pay on the Company’s terms. 

The jury returned a verdict for the Company. 


The next case taken was that in which the Company sought to recover 
from Mr. Chambers the sum of £9 3s. 4d. arrears of bath-rate. 

Mr. BaRKER, in stating the case, said Mr. Chambers had pleaded the 
highly respectable defence, the Statute of Limitations, for £5 8s. 4d.; and 
he admitted his liability in respect of £3 15s. He said, however, that he 
had a counter-claim against the Company for £3 19s. 2d. for alleged over- 
charges. The learned Counsel argued that the debt had been taken out of 
the Statute of Limitations by admissions in the defendant’s own letters ; 
and that, as the counter-claim was for an alleged overcharge on assess- 
ments, it was not available in that Court. 

Mr. CuamBERs, for the defence, contended that an improper construction 
had been put upon the letters, and that as he paid the £3 19s. 2d. under a 
threat of having his supply of water cut off, he was entitled to recover 
this sum again. 

‘ The points were argued at some length; and his Honour deferred his 
ecision., 


The other case taken was that in which the Company sought to recover 
£9 7s. 6d. arrears of bath-rate from Mr. Carter. 

Mr. Barker said the name of Mr. Carter was familiar to most people in 
Sheffield as the champion of the Bath Association against the Water Com- 
pow. He was now in Court to resist to the last the claim of the Company, 

ut, so far as he (the learned Counsel) could see, there was not much 
difference between this and the other cases which his Honour had decided. 
The period over which the claim extended was from 1876 to 1881; and the 
defendant objected to pay the Company’s estimate scale, and also refused 
to have a meter. He adopted a system of measuring the water used in his 
bath ; and he claimed to pay on this scale. The defendant had pleaded 
the Statute of Limitations with respect to £3 0s. 5d.; and to this the Com- 
pany had no answer. They claimed the balance of £6 7s. 1d. 

Mr. CuamBers, who appeared for the defendant, said a good deal of ridi- 
cule had been thrown upon Mr. Carter’s system of measurement; but it 
was a fact that this system had been upheld by the Stipendiary and by 
the Queen’s Bench Division of the High Court of Justice. 

His Honour said if it had been decided that Mr. Carter’s was a proper 
measurement, he was bound by it. 

Mr. Barker: Thatis notso. The only question left to the Court was, 
Were the Company justified in insisting upon the use of a meter in every 
case. 

Mr. CuamseErs further stated that the defendant kept an accurate record 
of the water used in his bath; and upon this measurement he should ask 
the jury to rely in deciding upon the present claim. 

Mr. Carter was then called, and gave evidence in support of the defence 
set up. 

The jury, acting under the direction of the Court, returned a verdict for 
the Company for £6 7s. 1d., subject to the point of law raised, 


Tuurspay, Nov. 20. 

To-day judgment was given in the cases of Mr. Chambers and Mr. 
Carter, as reporied above. 

His Honour said the first action to which he should refer was that 
against Mr. Chambers. The sum claimed from him was £9 3s. 4d., for 
water supplied to his fixed bath from Feb. 24, 1874, to June 24, 1881. Of 
this sum Mr. Chambers had paid into Court £3 1l5s., with costs on the 
amount. As to the balance of £5 8s, 4d. he pleaded the Statute of Limi- 
tations. Upon this plea the question arose whether there had been an 
acknowledgment sufficient to take the cause out of the statute. It was 
admitted that it was primd facie barred by the statute. The acknowledg- 
ment relied upon on the part of the Company was a letter from Mr. 
Chambers which contained a cheque for £33 8s. 8d. He “ did not,” he said, 
“include the disputed bath-rate, which abides the result of the appeal.” 
What did Mr. Chambers mean by this language? At the time the letter 
was written there was an appeal pending before the Master of the Rolls, to 
decide whether or not the Company were entitled to charge for a supply of 
water to a private bath. This was the question in dispute between the 
Company and the defendant; and he (Mr. Ellison) could only regard the 
words of the defendant as meaning that he would abide by the decision of 
the Court of Appeal. He could not see that the words had any other 
meaning than this. It was a fair acknowledgment, from which a promise 
to pay could be inferred. Upon this point he held, therefore, that the plea 
of the Statute of Limitations had failed. Mr. Chambers had filed a 
counter-claim, amounting to £3 19s. 2d., which he said the Company had 
unjustly and illegally compelled him to pay under a threat of having his 
water supply cut off on June 9, 1881. This sum was in respect of the assess- 
ment of a water-rate with reference to which a dispute was then pending, and 
of which the Company had notice. He was with Mr. Chambers toa certain 
degree. He believed he paid the money under duress; and it was no 
answer to this to say that the Company had no power to cut off the supply. 
But there he got into a difficulty with Mr. Chambers’s case, as he was not 
aware of any instance in which it had been held that a party was entitled 
to recover money that had been paid under duress, unless such paymen} 
was either wrongful altogether or excessive. In the present case he did not 
know whether the payment was wrongful or excessive, or whether it was not 
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right; it all depended upon what ought to be the proper rating of the pre- 
mises. This was not a point for him to decide, but to be settled by two 
Justices. He offered to adjourn the case, to allow of Mr. Chambers taking 
this course. 

Mr. CuamsBeERs said it was not worth while for his Honour to do so. 

His Honovr, in giving judgment, disallowed the counter-claim, and gave 
a verdict for £5 8s. 4d., in addition to the £3 15s. paid into Court. He said 
he thought the Company should not, under the circumstances, ask for costs, 
as their threat to cut off the water was wrong, and, in fact, led to the liti- 
gation. He next referred to the action brought by the Water Company 
against Mr. W. R. Carter to recover arrears of bath-rate, and said the jury 
found a verdict for £6 7s. 1d., subject to an objection which Mr. Chambers 
raised preliminary to the hearing of the case. Mr. Chambers then con- 
tended that the action was governed by the decision of the Queen’s Bench 
Division in the case of Mr. Carter ; but he (Mr. Ellison) held that the point 
submitted to the Court by the Stipendiary was whether the consumer was 
or was not bound to have a meter. The Court decided that the consumer 
was not so bound; but this was not the question before him. He had to 
decide whether a consumer was bound, under a contract between him and 
the Company, to pay the amount nowclaimed. The jury, acting under his 
direction, returned a verdict for the Company, and he quite concurred in 
their decision. 


A case had been adjourned from the previous week, in which the Com- 
pany sought to recover from Mr. Chambers, a solicitor, £7 9s. 6d. arrears 
of bath-rate. Mr. Barker now stated that the defendant had consented 
to judgment against him for the amount claimed, with costs. 


liscellaneous Mets. 


THE PROPOSED AMENDMENT OF THE ELECTRIC LIGHTING 
ACT. 








DEPUTATION TO THE Board oF TRADE. 

An influential deputation of gentlemen connected with the various 
Electric Light Companies had an interview with the Right Hon. Joseph 
Chamberlain, the President of the Board of Trade, at Whitehall, last 
Thursday afternoon. Mr. Chamberlain was accompanied by Mr. J 
Holms, M.P., and Mr. Calcraft, the Parliamentary and Railway Secre- 
taries of the Department. The deputation included Lord Thurlow (Chair- 
man of the Anglo-American Brush Electric Light Corporation), Lord 
Anson, Sir F. Bramwell, Dr. Farquharson, M.P., Mr. J. S. Forbes (of the 
Edison and Swan Company), Mr. R. E. Crompton, Mr. R. Hammond, and 
others immediately connected with electric lighting undertakings. 

Lord Tuurtow, in introducing the deputation, said that it might be 
considered as fairly representative of the different Companies, who were 
all united in the views that would be expressed. He handed to Mr. 
Chamberlain a written statement of the main points on which they sought 
for modifications of the Act. They were as follows :—(1) That the rights 
given to local authorities to purchase compulsorily electric lighting under- 
takings within their districts upon the terms set forth in section 27 of the 
Electric Lighting Act were such as to prohibit an y supply of the electric 
light to the public, and such clause should be repealed. [This clause gives 
local authorities the power to purchase compulsorily any undertaking, at 
the then valuation, at the end of 21 years.] (2) In the Provisional Orders 
granted by the Board of Trade under the Act, the provisions as to the 
compulsory laying down of mains should be omitted, and the undertakers 
should have the full power to decide as to the position and extent of the 
mains to be laid down by them; and the right to compel the undertakers 
to supply them with the electric light should be confined to consumers 
willing to take a minimum quantity per annum. (3) The undertakers 
should be permitted to supply otherwise than by meter; and in such cases 
the purposes to which electricity is applied by the consumers should be 
matter for agreement between them and the undertakers. 

Sir F. Bramwe.t said he first wished to explain in what capacity he 
appeared. He was a shareholder in the Edison and Swan Company, and 
had been so from the outset ; and to this extent he was an interested 
party in electric lighting. He had, moreover, been consulted by many 
persons, and had been asked to give evidence before the Parliamentary 
Committee as to his views upon the Bills which were before it. He had 
done so, and had since taken great interest in the passing of the Bill, andin 
the working (or rather non-working) of the Act. This was why he ven- 
tured to state what he believed were the views of the gentlemen present. 
With respect to the importance of the subject, he thought that the electric 
light as an illuminant was now well known by its application to steam- 
ships and by certain private installations ; and he thought it must be 
agreed that wherever this light was obtained on the glow system it had 
given great satisfaction. It had only to be tested to be appreciated ; and 
it was a light which for various considerations it was desirable should be 
within the reach of those who wished to have it. On sanitary grounds— 
on the question of the diminution of heat, and non-vitiation of the air— 
and on the ground of the preservation of pictures, books, and furniture, 
and the cleanliness of walls and ceilings, it was most desirable. He would 
not go into details to convince the right honourable gentlemen that the 
electric light was a desirable thing, and that persons who were willing to 
pay for itought to haveit. It could be obtained by independent installations 
in houses in the way in which it was obtained by many; but this was like 
asking a man to make gas on his own premises. The thing to do was for 
inhabitants to elect whether they preferred to have it laid into their 
houses in the same way as gas and water were supplied. During the last 
50 years material progress had been made in the application of science to 
industry ; and he did not know a more important application than the 
electric light. Only a few years ago it was stated to be antataly impossible 
to divide the electric current, soas to use it in a number of lamps; but the 
thing was done now, and they had lamps supplied from a central source of 
power. These lamps could be lighted or extinguished, at the will of the 
persons using them, without any more fluctuation upon the lamps than 
was — in gas-lamps when some of the lights were put out. In fact, 
the thing was now perfectly under control. At the present time, unhappily, 
there was great depression of trade, and a considerable want of employ- 
ment among the working classes; and he believed that, but for the 
restrictions now imposed upon electric lighting, it would afford an outlay 
of capital and employment for artizans who were seriously in need of work. 
Another point was the coal supply. This was a thing they ought to hus- 
band and take great care of. It was not a question of gas, but one of using 
coal. He would put it that coal burnt under asteam-boiler would give the 
same amount of light from electricity with one-third or one-fourth of 
the coal that would be needed to obtain the same light by ordinary gas. 
He was speaking of the use of glow lamps; but if arc lamps were used, he 
thought he was right in saying that a similar quantity of light could be 
obtained from one-tenth of the coal needed for gas illumination. In round 
numbers, half a ton of coal was used in the Metropolis per head of the 
perce per annum. The returns showed that 2,140,000 tons of coal 

been consumed last year in the making of gas for the Metropolis. He, 





therefore, thought that upon all these grounds he was entitled to say that 
the subject was of very great importance indeed. Up to 1882 many 
persons had hoped there would be a rapid development of this mode of 
supplying light, by the application of private capital and by companies, to 
pak ic purposes. He entertained this hope; and in this hope he became 
a shareholder in the Edison Company to the extent of £5000, with the 
intention of obtaining interest for his investment, and not in any way as 
a speculation. When he knew what the provisions of the Bill were, he 
thought it was calculated to defeat the objects of those who wished to use 
the electric light. He stated his views to the Select Committee, and did 
what he could, after the Bill had passed, to have the terms altered. Hg 
met with little or no success; and the Act remained with clause 27 (about 
which he had to speak) in it. He was aware that it was difficult to get 
capital put into electric light undertakings and to induce persons to adopt 
a new kind of light when their houses were already fitted with appliances 
necessary for gas. But, in spite of this, he believed there were a sufficient 
number of men able and willing to embark their capital and to urge the 
thing on; and that the matter would have been fairly tested had it not been 
for the provisions of the Act which they were there that day to ask the 
right honourable gentleman to modify. As it was, he (Sir F. Bramwell 
was right in saying that these hopes haa been entirely disappointed, an 
that there was no provision in England—he did not know whether he wag 
right in saying there was absolutely none, but there was practically, if 
not absolutely none—for the distribution of light to private consumers 
from central sources of supply. He would endeavour to point out how 
section 27 had acted, and must act as a bar to progress in the matter. The 
section was a long one, and was probably within the right honourable 
gentleman’s memory; but he might summarize it in this way: That 
within 21 years, or any shorter period specified in a particular Act, a local 
authority should have the option of compulsorily purchasing an established 
electric light undertaking. They were not to pay anything in respect of 
compulsory purchase, or of the profits to be made from the undertaking, or 
similar consideration; but were to pay the then value of the lands, build. 
ings, works, materials, and plant of the undertakers, used by them for the 
purpose of the undertaking; and in case of difference, the value was to be 
determined by arbitration. Upon this provision the utmost life that 
was given to an electric light undertaking was 21 years. Of these 
21 years, the earlier ones must be passed in efforts to get the light 
taken up; and the return would hardly pay working expenses. The 
thing must be carried on for a number of years without any large return; 
and it appeared to him that it was impossible to induce capitalists to 
go into such an undertaking on these terms. After all the early years of 
struggling had been gone through, if the concern paid, the local authority 
could come and purchase it; and if it did not, they knew very well they 
would not purchase it. As regarded the terms upon which the purchase 
was to be made, they were to be the value of the materials and plant upon 
the ground. He would point out that it was inevitable, in an industry of 
this kind, as in a gas industry, that they would have during these years to 
replace the earlier plant by putting down other plant; and he submitted that 
this was a fair charge upon capital. It had been considered to be so in the 
case of gas undertakings. Supposing that an electric light undertaking 
was established by one of the local authorities themselves (which, under 
the Act, they had power to do, if they thought it would be in the interests 
of the ratepayers), they would be compelled to deal with the matter at the 
outset; but if experience showed that it would be in the interest of the 
ratepayers to discard the original arrangement, and take up a new mode 
of lighting, they would be quite right in doing it. A company, however, 
who had done this would not be paid one shilling for the plant used at the 
outset, and which had been discarded. Itappeared to him that it involved 
the caliing up of the whole of the capital at once; for, supposing at the end 
of ten years a development should take place, and there cheat be need for 
new capital and an opportunity for earning a dividend upon it, no one 
would subscribe capital with only 11 years left for the enjoyment of any 
return thereon—it was bad enough for 21 years. If it should be said that 
the way to obviate this was to subscribe a large amount of capital, no one 
would take shares with an obligation to pay additional calls. Who would 
subscribe for a £100 share, knowing that £20 would be called up at once, 
and that he might be required, at any time during the 21 years—it might 
be even five years before the expiration of the term—to pay a further 
amount on his shares? People would not embark money upon such oner- 
ous conditions as these. Then, under certain conditions, a district was 
entitled to call upon a company for a supply; being bound to guarantee for 
three years a certain return upon the capital. This would force the under- 
takers to find new sae at the time the request was made, which might 
be at a time only shortly before the expiration of the period; and no one 
would embark capital. Under these circumstances it appeared to him and 
the gentlemen of whom he was the unworthy mouthpiece that clause 27 
was absolutely prohibitory to getting capital invested in this kind of under- 
taking. He asked whether it was not desirable that the public should have 
the power of obtaining within their houses this illuminant in the same way 
that they obtained gas. Was it not desirable that there should be this 
competition with gas companies? If this were so, should a meritorious 
industry be weighted with burdens which were not imposed upon existing 
gas companies? He trusted the right honourable gentleman would see 
his way to recommend the repeal of so much of the Act as was embraced 
within section 27. 

Mr. CHAMBERLAIN said he had had some correspondence with certain of 
the Companies, and he wished to know whether Sir F. Bramwell spoke of 
all present when he asked that there should be an absolute repeal of the 
clause; because in some communications he had had there had been pro- 
posals made for its modification, which was a slightly different thing. 

Sir F. BramMweE .t said he must appeal to Lord Thurlow upon this point. 
It might be that there were persons who did not expect they would 
obtain the repeal of the clause ; Put he was quite sure that those gentlemen 
who asked for a modification would be only too glad to accept a repeal. 

Lord TuuRtow said that a preliminary meeting had taken place on the 
previous day, at which there had been a discussion whether they should 
ask for the repeal or the modification of the clause ; and Sir F. Bramwell 
was strongly of opinion that, in the first instance at any rate, they 
should ask for its entire repeal, in the hope that they might obtain some 
modification. 

Sir F. Bramwe x. intimated that he could not agree to this; but he 
asked, in common justice, for the total repeal of the clause, in order that 
the industry might not be more heavily weighted than the gas companies 
with which it was in competition. He said he knew that “ half a loaf was 
better than no bread;” but he should complain bitterly if he only had 
“half a loaf.” He was desirous that no burden should be put upon a new 
mage about the introduction of which there was very great difficulty. 
Even if eventually some such clause should be desirable, surely the pioneer 
companies ought to be free from it. 

Mr. J. S. Forses said he entirely agreed in the views which had been 
expressed by Sir F. Bramwell. He did not propose to argue about the 
nee of the electric light; but perhaps he had better approach the 
subject from a point of view different from that taken by Sir Frederick— 
he meant the point of view of the gentlemen who would have to find the 
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money. It was quite true he was Chairman of the Edison-Swan Company 
—not in virtue of any scientific knowledge he possessed, but as repre- 
senting, more or less, people who had put their money into these two 
enterprises. The outcome was that about £380,000 had been spent in one 
way or another; and at present there was not only no return, but there 
was not the remotest possible prospect of a return. He did not know what 
Edison shares were worth in the market; but as to Swan shares, on 
which £3 had been paid, he thought that something could be obtained 
for taking them. Now, how was the thing to be carried on? People, 
whether rightly or wrongly, said it was impossible to find any money 
under the Electric Lighting Act. They said they would not invest 
another shilling in the business under that Act. They further said 
that if the Companies wanted to get back some of the money ex- 

mded they should do it by private letting, and so forth; but 
they should not attempt to deal with the Act of Parliament. Sir 
F. Bramwell had pointed out some objections to the provision that an 
undertaking might be bought up at any period during the term at a price 
having no relation whatever, either to the original risk, or to the ted on 
agoing concern. He had had a great deal to do with the buying up of the 
properties, especially railways, and it was a proposal quite new to him. 
He knew, of his own knowledge, of specific terms for valuing a going con- 
cern being based upon the average of a number of years; but he did not 
know a single case where the value of the thing depended upon the 
materials. As far as the Swan and Edison Company went (and they were 
only one undertaking), they represented a large capital. They represented 
in their share lists some of the first financial men in London—men who 
were prepared to press the thing forward; but they did not want to go on 
under the Act. He thought the clause ought to be entirely repealed. If 
it was considered desirable—and he was bound to say, from a public point 
of view, that he did not consider it desirable—that these privileges should 
be maintained, let them be maintained on a fair basis. Money was some- 
times laid out upon material and implements, which were no sooner laid 
down than they became obsolete. The Company he represented had some 
dynamos working which had cost £2000 or £3000; but they could now get 
one to do exactly the same amount of work for £250. They were waiting for 
the philosophers to make up their minds what they could do. They wanted 
the best form of dynamo, and so forth; but they did not see their way to 
enter upon the great risks involved in pioneering a business with the con- 
tingency attached to it of being bought up at the price of old material. 
He was afraid he would have to emphasize very strongly Sir F. Bramwell’s 
proposition that, if they wanted to kill electric lighting, as applied to 
general supply, then clause 27 should be maintained. 

Mr. R. A. Crompton wished to speak of the Provisional Orders inter- 
— the Act, which had very considerable effect in preventing the work 

eing carried out. The first point was the section in the Orders that 
insisted on wires being laid down in the streets within a certain period. 
He desired to point out that, although they had had considerable experi- 
ence in electric engineering, the one operation they could not have any 
experience of was the laying of wires in the streets, because the Act pre- 
vented it. They were therefore in this difficulty: They had no experience 
as to the best mechanical electric form of conductor to be used ; and yet 
at one swoop, they had to lay down several miles of conductors, when it 
might be found, from the improvements going on, that after laying them 
down they would at once become useless. More than this, they were com- 
pelled to lay down the wires in certain fixed districts. The one thing that 
determined these districts was the question of site. They had no power 
to acquire sites under the Act of Parliament; and they were therefore 
obliged to purchase sites where they could get them. This had been a 
very great difficulty; andj it determined them in the choice of districts 
in which a certain number of streets were called ‘compulsory streets.” If 
they were compelled to lay down these conductors, in carrying out their 
Orders, they would simply waste so much capital. Possibly very few of 
these streets might be the best for their purpose, and very few of them 
might yield a remunerative return. But even in these streets it was 
extremely improbable that they would lay down a good form of conductor ; 
and if they had to replace them after a short time, they would defeat the 
very object of the Order, which was to minimize the annoyance to the 
public caused by frequently disturbing the surface of the roads. 

Mr. CHAMBERLAIN: I wish to ask whether what you object to is the com- 
pulsion to lay down conducting wires to supply all consumers ? 

Mr. Crompton said he was coming to this. The first point was their 
objection to being compelled to lay down conductors in fixed streets until 
they knew more about the work. 

Mr. CuaMBERLAIN : Is it your contention that you ought to have the con- 
cession of a district ? 

Mr. Crompton: Of a larger area. 

Mr. CHAMBERLAIN: Without any obligation whatever ? 

Mr. Crompton : To lay tentative wires along those streets. 

Mr. CHAMBERLAIN : Suppose you apply (let us say) for the parish of Ken- 
sington; do you contend you ought to have a concession of the parish of 
Kensington without any obligations ; and, if any, what obligations ? 

Mr. Crompton did not understand that the Provisional Order gave any 
sole concession. They asked for the right to lay conductors under a cer- 
tain street; they did not ask for any sole concession. 

Mr. CuaMBERLAIN: Your contention is that, having got the right to lay 
wires, you should lay just as many or just as few as you please ? 

Mr. Crompton said this was so; but at present, when they had laid the 
wires they were compelled tosupply anyone who asked them todo so. The 
case might arise that a gentleman setting up a place of public entertain- 
ment would require a powerful light for a few hours. This would necessi- 
tate the putting down of an enormous generating and distributing plant, and, 
of course, they could only charge the maximum price fixed in the Order. 
It was therefore their wish, instead of being compelled to supply anyone 
who chose to ask for the electric light, to be allowed to supply only those 
who would take the light a certain number of hours (say 1000 hours per 
annum). These were the two main points which had forced themselves on 
the notice of those who had been trying to carry this matter forward. 

Mr. Fores thought that the “ doctors would differ” upon the compulsory 
supply. He considered there should be no compulsion, except with regard 
to people who would guarantee interest on the outlay. Any technical 
question involved a great deal more consideration than the Board of Trade 
could give it at the moment; and he thought that two or three gentlemen, 
representing the Companies, might be appointed to meet the officials of 
the Board of Trade, in order to see what the principles were, and out of 
these principles details would follow. He thought they were all agreed as 
to the repeal of the purchase clause. If there was to be compulsion to 
supply all comers, without any corresponding obligation on their part to 
pay, they ought first to ascertain whether the Act meant this ; and some of 
them did not think it did. 

Mr. Hammonp said that although those who were interested in this 
industry agreed that the battle was to be fought over section 27, there 
were two or three other things in the Act which should also have 
very careful attention. At the present time, if they saw an oppor- 
tunity of doing some good work in a particular district; say on the 
Sist of July, it was impossible to get a Provisional Order until probably 





March of the second year following. Applications had to be sent in by 
July for particular districts, and if they missed this date they had to wait 
till the following July; and then the Board of Trade brought forward 
all the applications in the form of a Bill. If the present Act were 
amended, a very much more expeditious mode of obtaining the right 
of laying wires under streets might be provided, if the right honour- 
able gentleman thought it well to recommend it. He was one of 
those who had welcomed the present legislation, feeling it was most 
opportune; and he thought the bulk of the Electric Light Companies 
ad receive this legislation thankfully, thinking they were on the high 
road to prosperity. The Act was not, however, taken advantage of, 
because if they asked a capitalist to put £5000 into a company under its 
provisions he distinctly refused. He was sure that, in Mr. Chamberlain's 
anxiety to help forward the new industry, he would not object to take from 
the Act the particular clause which prevented it from progressing. Not 
only should the Provisional Orders be very much more easily obtained, but 
it might also be wise to give to corporations and local authorities through- 
out the country power to lay wires in their respective areas, subject always 
to the conditions as to safety, and the regulations as to supervision by the 
Board of Trade being very carefully attended to. It happened that at the 
present time the only towns that were being lighted by the electric light 
were those which were not under the Act, where perfect freedom was 
allowed, and where the local authorities had given permission. It was 
felt that to put upon this new industry a restriction which had not 
been laid upon any other industry, was cramping it at its very outset. 
The only reason the Companies had for approaching the Board of Trade 
at all was the fact that in delivering the articles they supplied they had 
to go under the public streets. If they were manufacturing electricity in 
some occult manner, and could deliver it in carts, they would never have 
had to go to the Board of Trade or to Parliament; but the mere accident 
of having to deliver their produce by putting certain copper wires under 
the streets made it necessary to pee the Board of Trade. The Com- 
panies were, so to speak, under lock and key, so that at the end of 20 or 30 
years, if the industry were conceived to be a profitable one, it could be 
taken away from them; and this was a principle which had never been 
applied to any other industry. The two remaining points he wished to 
bring before the right honourable gentleman would, he was sure, have his 
cordial acceptance. With regard to constant supply, every electrician 
acknowledged that, until they were able to give this, they would never 
become the solid industry which gas supply had become ; but they did say 
that to make the constant supply obligatory was to put upon them a pro- 
vision which in many cases prevented towns from having the electric light. 
Gas could be stored and lighted up at any time; but the cheapest way of 
producing electricity was by machinery in motion. The Companies 
wished to be as unfettered as if they were carrying on any other manufac- 
turing business, where a man was not compelled to supply a thing if he 
could not do it at a profit. The Companies hoped that the constant 
supply would be the supply of the future; but in the early days of the 
industry, or for many years, the constant supply should not be obligatory. 
With regard to the limitation of price, the legislation on this subject was 
set on foot when there were only a few hundred thousand pounds, or not 
more than two millions, had been put into the business of electric lighting ; 
and as the money had been spent in experiments, further capital was now 
required, but it was not permitted to come into the industry. As Mr. 
Chamberlain was instrumental in setting legislation on foot, they called 
upon him to do what he could to enable the business to go on. 

Mr. CHAMBERLAIN, in reply, stated that he could say at once that they 
were all (at all events so far) agreed as this—that the Government were as 
anxious as the Companies could be for the development of so important 
an enterprise as that of electric lighting. He recognized the truth of 
what Sir F. Bramwell had said on this | of the question; and if 
there was anything in the legislation passed two years ago which unduly 
or unnecessarily interfered with it, he would be most happy to consider 
with them how this leyislation could be amended. He understood the 
view to be put rather strongly before him, that the small progress which 
had been made was entirely due to this legislation. He did not want to 
enter upon contentious subjects ; otherwise he thought he should be able 
to argue that a little, not to say most of the failure to proceed more 
rapidly had been owing to the fact that the Companies had been more or 
less financial speculations. A few years ago these Companies came to 
Parliament and proposed practically to parcel out the whole country 
among them at a time, when, according to the statements made 
there that day, they were so little acquainted with the business that 
they did not know what was the best form of giving the light, or the 
best form of dynamo to employ; that what they were purchasing for £2000 
or £3000 turned out in a few months to be only worth £250; and generally 
that the whole matter was in an empirical condition which could not 
form the basis of a real, sound, commercial enterprise. Under such cir- 
cumstances, it seemed to him that it was the duty of Parliament to prevent 
the appropriation of all the avenues of this great business by companies 
and individuals who were not prepared to deal with it in a practical way ; 
and, as they knew, a Committee of the House of Commons was appointed 
for the purpose of considering the whole subject. It would, he thought, 
be generally admitted that it was a very able and eminent Committee, 
upon which all the interests, and a great deal of the existing knowledge 
were fully represented. Mr. Stanhope was the Chairman of the Com- 
mittee, and they came, he thought, to a unanimous conclusion on the 
question submitted to them; the Act of which the Companies complained 
being the result of their deliberations. Now, what was the intention of 
the Committee in proposing the Bill, which was subsequently somewhat 
amended in the House of Lords, on the proposition, he thought, of Sir F. 
Bramwell and other gentlemen interested in the Bill? The Bill as it left 
the House of Commons fixed only 15 years before the right of purchase 
arose; but, in the House of Lords, 21 years was substituted for the 15 
years. The intention of the Committee undoubtedly was to prevent the 
creation of those vast monopolies which had sprung up in the case of 
the supply of gas and water, and which were believed by a great num- 
ber of people, or rather by the majority of people, to be, on the whole, 
inconsistent with the true advantage of the community. At the same 
time the object was not unnecessarily to interfere with the progress of the 
industry. Sir F. Bramwell said that it was very hard that this business, 
which was in competition with gas, should be subject to limitations which 
were not provided in the case of gas; but he had omitted altogether to 
state that gas was under very considerable limitations. In the case of gas, 
no attempt was made to prevent a monopoly. But there was an attempt 
made in the interestof the community to limit the monopoly by limita- 
tions of dividends ; and experience had shown that this did not work very 
well. But the object was the same in the case of gas as in the case of 
electricity, only it was sought to be obtained by different means. Then 
other speakers had said that there was no similar case of restrictions such 
as those which appeared in the Electric Lighting Act. There was, how- 
ever, precisely the same restriction in the case of tramways. In the Tram- 
ways Act there was a clause which enabled a local authority to purchase 
at the end of 21 years. The object was precisely the same, even if the 
method adopted was somewhat different. He would admit at once, 
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that if they were to discuss methods, he should, upon consideration, say 
that in the 27th section, the object of the Committee was that, while the 
community should be enabled to resume this monopoly at any time after 
21 years, it should do so on terms which would, at all events, fairly recoup 
the undertakers for all legitimate outlay. It might be that the terms of 
the 27th section did not carry out this object; and if this were the opinion 
of the deputation, all he could say was that, if they would be good enough 
to draw up such a modification of the section as, in their opinion, would 
satisfy these conditions, he would take care that it had the fullest possible 
consideration. But he was bound to say frankly that he could not give 
any support whatever to a proposal that the whole of the section should 
be repealed. He did not himself think that the local authorities of the 
country would consent to any proposition of this kind; and he should 
not think that Parliament, which had shown itself hostile to the creation 
of great monopolies, would allow a new one to spring up in the case of 
electric lighting, unfettered by any such limitations as those which now 
existed. He thought that some kind of limitation was an absolute neces- 
sity; and the only question to be corisidered was, whether the limitation 
that was imposed was one which unfairly restricted the progress of the 
industry, and which therefore might properly be altered. There were 
minor matters which were subjects for further consideration, and upon 
which he would be very glad to have any propositions from the deputa- 
tion. In the first place, there was the question of the compulsory supply 
to a district. Mr. Hammond had said that the concession was not a 
monopoly. It was not a legal monopoly, it was true; but it was a practi- 
cal monopoly, because there was no doubt that the Board of Trade would 
not grant an alternative concession, except upon proof that the existing 
concessionaires were not properly performing their duty, or that some 
great improvement had been made which enabled them to deal more satis- 
factorily with the matter. Therefore there wasa practical monopoly; and 
@ practical monopoly must carry with it corresponding obligations. The 
obligations might be a little too stringent for the present condition of the 
invention ; and, if so, he would be glad to know the exact measure in which 
the Companies would wish them to be modified. But to say that the 
Government should give to a company what was practically the absolute 
control of a large district, without any obligation at all, enabling them 
thereby to shut out other competitors who might be willing to do more 
than they were doing (and they might be doing nothing themselves), was, 
of course, a proposition which could not be entertained. Some kind of 
obligation there must be; and the only question was to what extent it 
should go. There was the second point, that when the wires were laid 
down the Electric Light Companies were under compulsion to supply all 
consumers. But he thought they had omitted to notice that they were 
only under compulsion to supply them under similar circumstances. It 
had simply been brought before him as to whether it might not be desirable 
that a supply should be given to certain quasi public institutions, like 
colleges, where a very large quantity of light would be taken, without a 
necessary corresponding obligation to supply private consumers. There 
was nothing in the Act or in the Provisional Orders which would prevent 
an arrangement of this kind; nor was there anything in the Act or in the 
Provisional Orders which would prevent the introduction of a differential 
price in favour of large consumers. This differential price existed now in 
the case of gas; and he saw nothing unjust in it, and nothing to prevent 
the same arrangement in the case of the electric light. Upon this matter 
he was convinced that if any practical propositions were placed before the 
Government they would be able to meet the wishes of the deputation, and 
to facilitate the supply of electricity in particular cases, without enforcing 
too stringent and too general an obligation. Then it was suggested that 
the Companies should have the right of compulsory acquisition of land for 
works. This was a practical and reasonable application, and one to which 
he would give attention. As to the delay in granting Provisional Orders, 
he might point out that a Licence might be had at a single notice. 

Mr. Hammonp: Only for seven years. 

Mr. CHAMBERLAIN said this was so; but it would give them the rights 
they required for the moment, and would cover the period which would 
be taken up in obtaining a Provisional Order. The Order might, subse- 
quently be substituted for the Licence ; and in the meantime their rights 
pease 4 pasa by the Licence previously obtained. He promised that he 
would not allow any technical difficulty or “ red-tape” to stand in the way 
of expediting Licences, if they could show him any way in which this 
could be done. Then there was the question as to constant supply. He 
thought that in this matter the obligations of the Act had been somewhat 
misunderstood. He did not understand that this obligation was absolute. 
He was under the impression that if a constant supply were not given, the 
undertakers would be liable to a fine. But it was open to them to show a 
reason why they had been unable to comply with the obligation to give 
a constant supply; and in this case he thought they would be released 
from the fine, or that it would be a purely nominal one. He did 
not think there was anything there which constituted a practical 
danger, or a risk which would seriously interfere with their proceedings. 
The last point was one with which he entirely agreed; but nothing had 
been said as to the way to carry it into effect. He was quite ready to con- 
sider any proposal for giving greater power to local authorities; but he did 
not like the duty cast upon him in these matters, and would very much 
rather have a modified form of Home Rule, which would enable local 
authorities to deal with the matter as they considered best in the interest 
of their locality. These, he thought, were all the points which had been 
mentioned ; and the practical conclusion of the whole matter was this— 
that while he could not give them any hope that he would himself favour 
a proposal for the total repeal of the 27th section, he would give his best 
consideration to any propositions they might make in the form of clauses, 
either for modifying the section or any other provisions of the Act or 
Orders to which they objected. 

Mr. Forses thanked Mr. Chamberlain for so fully and frankly stating 
his views that the underlying principle of section 27 was that the under- 
takers were entitled to receive back all the outlay that they had made. 

Mr. CuaMBERLAIN: I think the words I used were that they should be 
fairly recouped all legitimate outlay. 

Mr. Forsss asked if this outlay would include interest during construc- 
tion, or interest unpaid during the run of the contract. 

Mr. CHAMBERLAIN said he could not go into such details as these. 

Mr. Forses said that what the Companies found fault with in the 
section was that an undertaking was to be acquired at the value of the 
material, and not at its value as a going concern, or with reference to the 
risks incurred in former years. The value was without any addition on 
account of goodwill or profits which might have been made by the under- 
taking, or any similar considerations. It cast an obligation upon the 
people who had devoted their brains, spent their money, and undertaken 
risks for ten years without any profit at all, to part with their property at 
the value of the plant, leaving them without anything for the original 
venture. This was not fair; and these were not conditions upon which 
money could be obtained to carry out the enterprise. 

Mr. CHAMBERLAIN said he would be very glad to consider any practical 

roposal for the modification of these terms; but, while admitting the 
orce of what had been said, he might point out that the reverse thing 





would not be fair. For instance, in the condition of the industry they 
were obliged, if they attempted to fix a maximum price, to fixit very high; 
and it was quite conceivable that a company might make a very large pro. 
fit (say 25 per cent.) upon the capital, if the words objected to did not 
appear in the Act. : ne 

Sir D. Cooper expressed to Mr. Chamberlain the obligation of those pre. 
sent for the consideration and attention he had given to the various points 
which had been brought forward, and 

The deputation then withdrew. 


ESTABLISHMENT OF LARGE CARBONIZING WORKS IN 
YORKSHIRE. ‘ 

The extremely low price at which slack has now to be offered in the 
market—good qualities being sold at some of the Yorkshire collieries at 
figures which leave less than 2s. per ton at the pit mouth—seems to be 
stimulating efforts in the direction of a more profitable disposal of this 
class of fuel by means of carbonization; and works of considerable magni- 
tude have just been started at Whitwood, near Normanton (in connection 
with the Whitwood Chemical Company), for the manufacture of sulphate 
of ammonia and the distillation of benzole, anthracene, &c. The works 
are situated in the centre of an important coal-field; and being in the 
immediate neighbourhood of several large collieries, ample supplies of coal 
will be obtainable at the cheapest possible rate, whilst they will in all pro- 
bability be able to utilize, in a profitable manner, large quantities of the 
fine pit slack which would otherwise be practically worthless, or at any rate 
would not realize a price sufficient to pay for its carriage for any distance 
from the collieries. The works have throughout been fitted up with an 
extensive and very complete plant. Large railway sidings have been laid 
down for the delivery of coal, and the removal of the coke. A retort- 
house has been built, fitted with 240 retorts; and these are worked by 
West’s patent charging and drawing machinery actuated by compressed 
air. There are also the requisite condensers and Dempster’s patent 
washers, with all the necessary plant for the manufacture of the products 
above referred to. The works, which have been laid out by Messrs. R, 
Dempster and Sons, of Elland, are arranged on principles of economical 
working all through ; for not only are they in the first place to utilize pro- 
fitably what, to a large extent, would otherwise be practically waste fuel, 
but the gas after the benzole, &c., has been extracted is utilized for heat- 
ing the retorts, the various boilers, and for other processes carried on in 
the working up of the various products. In addition, we understand that 
the surplus gas is being offered for sale for heating purposes at 6d. per 
1000 cuhis feet; but as we do not as yet hear of gasholders having been 
erected, it is not apparent by what means this gas is to be supplied to con- 
sumers. Mr. Tonge, of Alderly Edge, near Manchester, is the Chairman of 
the Company, and Mr. R. Dempster, sen., who is the Consulting Engineer 
of the Whitwood Company, is, we understand, a large shareholder in the 
concern. 


THE SUGGESTED PURCHASE OF THE DOVER GAS-WORKS 
BY THE CORPORATION. P 

At the Meeting of the Managing Committee of the Dover Town Council, 
last Tuesday—the Mayor (Mr. T. V. Brown) in the chair—the proposal to 
purchase the gas undertaking, already referred to in our columns, was 
again under consideration. ; 

Sir R. Dicxeson said: I think the resolution passed with regard to this 
matter was that the consideration of the propriety of acquiring the gas- 
works be referred to the Managing Committee; and I now rise for the 
purpose of making one more step towards the accomplishment of an object 
which I think will be greatly to the advantage of the inhabitants of the 
town. At the last meeting of the Council, I brought this question under 
your consideration; and I was enabled, by a few materials I had in my 
hands at the time, to bring forward some reasons why I should ask the 
Council to agree to the course suggested. I much regret that I have not 
had any opportunity since that time of obtaining much more information 
than I then possessed. As you are aware, in matters of this kind, there 
is great difficulty in a private member obtaining information; and one of 
the objects which I now have in view is to ask you to instruct the proper 
officer to obtain the information which will be necessary to enable us to 
come to a right conclusion upon this subject. I may now state, once for all, 
that I am not pledged to the adoption of the course I suggest. My only 
desire is that the question should be fairly and properly brought before you, 
and that every opportunity should be open for the consideration of the facts. 
There are one or two matters that I may mention to supplement those I 
made the other day. I mentioned the town of Leicester as an instance 
where the inhabitants had received great benefit from the Corporation 
taking the gas-works into their hands. I do not know whether I then said 
that the Corporation of Leicester, when they took the gas-works into their 
own hand, also acquired the water-works. I find, on inquiries which I 
have made since our last meeting, that since the two undertakings have 
been in the hands of the Local Authority of Leicester, £16,000 per year has 
been saved in aid of the rates, from the profits of the gas and water works. 
Leicester is a town considerably larger than Dover ; but still we may gain 
some little idea of the vast profit obtained from the manufacture of gas, 
which the Corporation would secure for the ratepayers by taking the works 
into their own hands, instead of it going into the hands of the Company. 
I think something was said here about the electric light, to the effect that 
in all probability when the electric light became better known it would 
become a powerful antagonist of gas. I find that the Corporation of 
Coventry obtained an Act last year for the purchase of the gas-works ; and 
the electric light craze was brought into the discussion. But it was 
found that the risk of competition from such a source was not thought 
to be any obstacle; and therefore I think that in the consideration 
of this subject, in the present stage of the electric light, we need 
not trouble ourselves much, because whatever the future of the elec- 
tric light may be, gaslight must always be the poor man’s light, for 
which there will always be considerable demand, whether the electric 
light comes into use or not. I do not now wish to trouble you with 
more facts with regard to towns far away; but will only mention one 
in this neighbourhood. I have spoken of Leicester and Coventry ; and will 
now mention one in our neighbourhood of about half the size and popu- 
lation of Dover—that is, the town of Ramsgate. Some seven years ago 
the Local Authority at Ramsgate obtained the gas-works in the town. 
The price of gas at the time the Authority took possession of the works 
was at the rate of 4s. per 1000 cubic feet. What did the Local Authority 
do? They reduced the price of gas to 3s. 1d.; and since that time the 
course which they have adopted is this: They have divided half the profits 
of the gas-works with the consumers, in the shape of a rebate on the price 
of gas; and during the seven years they have owned the works £7000 has 
been received in aid of the rates, and in addition a depreciation fund of 
about £3776 has been formed. I ask you to investigate these figures, and 
to instruct the Town Clerk to seek information from other towns similarly 
circumstanced to the towns I have mentioned, and endeavour to obtain 
information to guide us in the path which I think we should adopt. 1 will 
therefore move—“ That it be a recommendation to the Council that it is 
desirable that the undertaking of the Gas Company should be acqiured, if 
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advantageous terms can be obtained; that the Town Clerk be asked 
to enquire whether it can be acquired and on what terms.” 

Mr. LvKEY, in seconding the motion, expressed his belief that it would 
be a great advantage to the ratepayers if the gas-works were to pass into 
the hands of the Corporation. 

Mr. CarvER said he cordially agreed with every word which had been 
said by Sir R. Dickeson until he came to move his resolution ; and then it 
seemed that the first part carried them too far. He thought that there 
was not sufficient information before the Committee to warrant their 
coming to a conclusion ; and he considered they should more fully debate 
the point whether it was desirable or not to purchase the works before 
they passed the resolution, and it was on this point that they required 
information. 

Mr. Fry said he would have seconded the resolution gladly if it had been 
for the Town Clerk to write to corporations having gas-works, asking for 
information ; but he thought they should not approach the Gas Company 
until they were possessed of such information, The resolution went too 


far. 

The Mayor: I understand that Sir R. Dickeson does not pledge himself 
to the scheme. 

Sir R. Dickeson: The resolution, whatever it be, will be subject to 
review by the Council. 

‘ a Finis thought it was going too far to say the purchase was 
esirable. 

Sir R. Dickeson : My only object in putting the matterin the form Idid 
was to give the Town Clerk authority to get the required information. 

The Mayor: Will you alter it to meet the views of the Committee ? 

Sir R. Dickeson: I do not wish to have any discussion on the point. I 
will alter my motion to the effect that the Town Clerk be instructed to 
communicate with corporations of towns which have acquired gas-works, 
and ask for particulars as to the terms on which the works were acquired, 
what have been the profits, and for any other information bearing on the 
subject. Ido not wish to pledge the Council in any way. 

Mr. Hearn: Have we asked the Company if they are willing to part with 
the works ? 

Alderman Rees: Let us hear the resolution that we may know what we 
are about. 

The Town CLERK read the resolution as follows :—‘‘ That the Town Clerk 
beinstructed to obtain information from towns which have gas undertakings, 
as to the terms upon which they have been obtained, the profits they have 
acquired, and the way the profits have been disposed of.” 

Alderman Rees: I am glad at the tone which has been observed in this 
discussion. I shall not offer the slightest objection to the resolution in its 
amended form; but the other resolution dealt with conclusions which it 
would not do to reach without information. We do not know anything 
about the circumstances of other towns; and it is absolutely essential that 
we should have data before we proceed a single step. I would venture 
to say, as a prelude to our consideration of this matter, that we should 
keep our eyes fixed upon the general condition and circumstances of the 
Company. You know that at the present moment they are going to 
Parliament to acquire property with a view to the enlargement of their 
works. This is a matter that possibly has grown out of the necessities of 
the Company. They have a management which is very efficient, an able 
Chairman, and very efficient officers, who manage their affairs remarkabl 
well. Another point to which I wish to call attention is this, which 
perhaps is not of very great moment, What is the condition of artificial 
light? I wish the members of the Council to have these things in their 
minds. The Gas Company now is at the very zenith of its prosperity ; 
and as far as we can see there may be depreciation all round in their 
works, and that it is a point worthy of the greatest consideration. There 
has been a remark about acquiring the works by compulsion. I do not like 
that very much; because you know what compulsory purchase means. If 
compulsory clauses are to be obtained to buy the works, we shall have to 
pay a great deal more than they are worth. I shall be willing to go step 

y step into the merits of this question if it be necessary. So far we are 
on sound ground; and I am glad that we are going to proceed to the 
consideration of this subject on actual data on which to build up our 
conclusions. 

The resolution, as altered, was then put to the meeting and carried 
unanimously. 


OPPOSITION TO THE PROPOSED PURCHASE OF THE 
CROYDON GAS-WORKS. 
(FROM A CORRESPONDENT.) P 

The proposition recently brought forward by Alderman Barrow, in the 
Croydon Town Council, for the acquirement, by compulsory purchase or 
agreement, of the works, land, and property, of the Croydon Gas Company 
(as reported in the Journat last week), although meeting with almost 
universal support by his colleagues in the Council, has aroused a — 
feeling of opposition on the part of the shareholders and an influentia 
section of the residents, who question the wisdom of the Council in embark- 
ing in such an undertaking, which may involve the borough in a costly 
litigation with the Company. It is alleged that the promoters of the Bill 
to be presented to Parliament will fail in their endeavours to make out 
acase against the Croydon Gas Company with respect to the inability or 
unwillingness of the latter to supply to the borough gas of a pure quality 
and at a reasonable rate; and that the result would be a repetition of the 
fiasco which terminated the attack on the Lambeth Water Company by 
the Croydon Corporation last session. It is also maintained that, in the event 
of the Corporation obtaining the works, a monopoly would still exist, and 
the gas consumers would simply glide from one monoply into another, by 
having to deal with an irresponsible body instead of a monopoly which at 
least is responsible to the public for its actions. It is hinted that about 
£350,000 will be offered as the purchase-money; but as the capital of the 
Company is upwards of £200,000, and the shares stand at a premium of 
between 90 An 100 per cent., the idea of —-_ or: such a sum is scouted 
as absurd by all practical and business men. In the event of negotiations 
falling through, and should the clause having reference to compulsory pur- 
chase not be eliminated from the Bill, a Committee of opposition wil 
formed, and a poll of the ratepayers demanded on the subject. 








THE TRANSFER OF THE STALYBRIDGE AND MOSSLEY 
GAS-WORKS. 

Special Meetings of the Stalybridge Town Council and of the Mossley 
Local Board have been held to formally sanction the application to Parlia- 
ment for a Bill to complete the purchase by the Local Authorities of the 
works of the Stalybridge Gas Company. 

At Stalybridge the meeting was of a purely formal character, and a 
resolution to promote in the ensuing session a Bill to authorize the transfer 
of the gas-works to the Corporation of Stalybridge and the Local Board of 
Mossley, to provide for the partition of the undertaking, to enable them to 
raise money, and for other purposes, was unanimously adopted. ‘ 

At Mossley the case was rather different. The mover of the resolution 
Mr. S. Broadbent) expressed the opinion that the purchase of the works 





would be a great benefit to the town; and that they had made a good 
bargain. Mr. A. Ogden, another member of the Board, thought there was 
room for some inquiry before the bargain was concluded. He had been 
told that the shareholders of the Company would get £212 for every £100 
they had invested ; and he was afraid that the purchase of the works by 
the Board would not enable the consumers to buy gas any cheaper than at 
present. He was not a member of the Committee who had carried on the 
negotiations, and he was anxious for a little information as to their 
doings. The Chairman of the Board (Mr. R. B. Brooks) said the ques- 
tion was not what return the shareholders would get for their shares, 
but what was the concern worth to the ratepayers. The Committee 
looked at the value of the works and made a bargain which they 
were ese to stand by. Unless the electric light made more 
rapid strides than it had so far, the gas-works would pay, and very well 
too. Mr. George Andrew yy against the course which Mr. Ogden 
had pursued. The Board had, he said, put confidence in the Committee, 
and ought to continue that confidence. Mr. John Buckley remarked that it 
was, notwithstanding what Mr. Andrew said, possible to pay too dearly for 
their “whistle.” What was the idea of the Committee with reference to 
the price of gas? The Chairman explained that the Committee had not 
yet considered this question. Mr. J. C. Buckley said it behoved a Com- 
mittee to be careful what they divulged when it affected matters between 
two governing bodies. The opinion that they would have better and 
on gas when they manufactured it themselves was expressed by 
Mr. Broadbent; and the resolution was then put and agreed to. 

Since these meetings, an attempt has been made by a local newspaper, 
the Stalybridge Reporter, to throw some light on the proceedings of the 
Corporation and the Local Board protesting against the secrecy which has 
surrounded the negotiations. Alluding to the hints which had been 
dropped at various times that a bad bargain would be made for the rate- 
payers and gas consumers, it asks some member of the Committee to say 
whether certain figures are not correct. It says: ‘The purchase money, as 
shown in the reports of the meetings of the Council and the Local Board, 
after deducting the reserve fund, is set down at £179,200. The paid-up 
capital of the Company, their report shows, is £85,000. So that for 
every £100 the Council of Stalybridge and the Local Board of Mossley 
wili be giving the Company nearly £212. Who would not be a seller 
at that price; and in these days of electricity? Let us now turn 
to the income and expenditure items; and if they are incorrect it is 
hoped that some official statement will be made to satisfy the minds 
of the ratepayers.. The income is set down as follows:—From the sale 
of gas, private and public, £25,200; from other sources, £6600; total 
income, £31,800. The expenditure is as below :—Annual working expenses, 
£22,000 ; interest on £179,000 at 4 per cent., £7160; sinking fund (at least), 
£1790; total, £30,950; net profit, £850. Was it not stated by one of the 
Council that the purchase would make 4 per cent., and leave a handsome 
oe ae ? Where is the 4 per cent.? Can we not buy gold toodear? Now 
it should be remembered that to make the above income from the sale of 
gas, the price is 3s. 8d. per 1000 feet ; and there must be a consumption of 
about 140 million feet. Taking it for granted this is all the gas required 
or that can be sold, where is our cheap gas to come from, or where 
is there a surplus to assist the rates? The Ashton Gas Company can sell 
pee gas at 2s. 4d. per 1000 feet, and pay good dividends. For the Staly- 

ridge Corporation and the Local Board to do this they must make and 
sell over 200 million feet of gas without increasing the expenditure one 
poe: but alas, there will be no dividend. Would it not have been 
tter to have put the Gas Company on the same footing as Ashton, instead 
of entering into an agreement which will assuredly end ina great loss? It 
is not necessary to say anything as to the division between the two 
Authorities. It may, however, be inferred, from what Mr. Ridyard said at 
the Council meeting, that Stalybridge has got the best side of a very poor 
bargain; but unless the above figures can be entirely refuted the bargain 
either means increased rates or increased gas-rents.” 

The publication of these statements seems to have been resented by some 
of the members of the Stalybridge Corporation ; and in a subsequent issue, 
the Reporter says: ‘If the figures we gave are incorrect, it is easy for any 
individual acquainted with the facts to set us right. There is a good deal 
of sentiment surrounding this question of the purchase of the gas-works. 
The principle of the Town Council making the gas used in the borough is 
perfectly right and proper. But beyond the principle there is the real 

uestion of exchange and barter to be looked at. It is easy to buy gas too 
} if 21s. is paid for a sovereign; and it was easy to buy gas-works too 
dear, if such a price is paid as will for ever compel the Corporation to sell 

s at a price above neighbouring towns. This isa matter altogether regu- 
ated by the amount of the purchase money. If Stalybridge cannot purchase 
the gas-works at a price which will enable them to sell gas at a lower figure 
than it is now sold at, they had better leave the matter in the hands of the 
Gas Company, and compel them to go in for a sliding scale such as is in 
operation at Ashton, and has there brought down the price of gas to 2s. 4d. 
per 1000 feet. On the other hand, if the Corporation can show that they 
can offer the ratepayers and gas consumers better terms than they would 
get from the Gas Company, they will have our hearty support. A sliding 
scale, it must be remembered, offers the highest inducement—because the 
most business-like one—to a company to manufacture gas at the cheapest 
rate, and sell it as low as possible; because in proportion to the price they 
charge are they allowed to divide their profits.’ 





NOTTINGHAM CORPORATION GAS SUPPLY. 

At the Meeting of the Nottingham Town Council, yesterday week—the 
Mayor (Alderman Burton) in the chair—two important reports in con- 
nection with the gas undertaking of the Corporation were presented by 
the Gas Committee. The first dealt with certain statements contained in 
the report of the Borough Auditors (Messrs. Hancock and Mellers) on the 
accounts of the Gas Department for the year ending March 25 last. In 
the course of their report the Auditors made the following remarks :— 

“We regret to observe that, since the death of the late Manager, there 
has been in the allocation of accounts a tendency to charge certain 
expenditure to capital which previously would have been charged to 
revenue. We do not wish to weary you with minor details, though we are 
prepared to produce them if challenged to doso. We will only mention, 
as examples, the repairs to house in George Street—painting, papering, 
and varnishing ; carpeting, linoleum, and upholstery; cost of experiments 
and travelling. Such items as these, unnecessarily (as we think) charged 
to capital instead of to revenue, are calculated to unduly burden the 
concern in order to declare profit before it is prudent to do so. Weare 
not ignorant of what may be said to justify it; but we are convinced 
that in ordinary safe trading concerns it would not be tolerated. Part of 
these were, in fact, originally in the ‘ allocation papers’ charged to revenue, 
and eventually they were in the books put down to capital. 

“There are many items put down as wages which cannot be thus pro- 
perly designated ; such as payments for cab hire, gratuities, and sick club, 
railway fares, &c., &c. 

“ But the most serious part of our duty is with reference to the report of 
the Gas Committee, We regret to state that the figures in the printed 
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report are not identical with the figures in the ledger. In fact, they are 
only arrived at by an unnecessary and tortuous process, which we are 
certain must be difficult of comprehension to the Council, and even to 
members of the Committee. The accounts are confused and involved, by 
reason of the exclusion from the last year’s statement of the accrued but 
unpaid interest from Nov. 12, 1882, to March 25, 1883; and which is dealt 
with this year in such a manner as is likely to mislead—leaving an apparent 
profit on the 21 months’ trading of upwards of £12,000 beyond what has 
actually been made. 

“In order to present the matter clearly and satisfactorily it is absolutely 
necessary for us to place before you a profit and loss account for the whole 
of the 21 months. [This was appended to the report.] In doing so we 
shall simply take the figures admitted by the Committee, and which we 
a to this report. By this profit and loss account it will be seen that 
after paying the sums of £15,000, voted by the Council in July, 1883, and 
£21, 17s. 6d. in June, 1884, there is a deficit of £12,511 13s. 6d.; and 
which sum we are of opinion cannot be legally expended, and should be 
refunded to the gas concern. We have adopted the same quarter as the 
Committee (March 25, 1883, £47,772 11s. 3d.) to be deducted as capital held 
in hand as cash; though if the last quarter were taken, as always has been 
done before, the sum would be £52,297 17s. 10d., or a further difference of 
£4507 6s. 7d. We are of opinion that the annual increment to the original 
amount was a legitimate increase of the reserve fund under another name, 
and should be dealt with as revenue. 

“The Committee must have overlooked the fact that up to June, 1882, 
the interest upon loans, debentures, and annuities, was paid to May 12, or 
within six weeks of the balancing of the accounts; whereas by closing the 
accounts on the 25th of March, there were 19 weeks of interest accrued, 
but unpaid; and this amount should not have been deducted as it has 
been in the profit and loss account as presented in the last account.” 

To these charges the Gas Committee replied as follows :— 

“In replying to the report of the Borough Auditors your Committee ask 
the Council to assume that there is no disposition to allocate to capital any 
item which ought to be charged to revenue. In the conduct of a business 
involving interests so vast as those of the Gas Department, confidence in 
the bona fides of all concerned is of the first importance. 

“The Gas-Works Clauses Act authorizes the cost of all structural 
alterations to be allocated to capital. In the case referred to by the 
Borough Auditors, an expenditure of £560 was incurred for the conversion 
of a dwelling-house into offices, committee-room, &c.—alterations which 
your Committee think the Borough Auditors, somewhat unfairly, sum- 
marize as ‘ repairs to house in George Street, painting, papering, varnish- 
ing, &c.’ Of this sum we have charged £242 to capital, and have paid the 
balance out of revenue, believing this to be a fair apportionment. 

“The Borough Auditors refer to certain ‘ costs pj ter er as being 
charged to capital. This is simply a mistake on their part; no such costs 
having been incurred. We have erected certain buildings and plant for 
experimental purposes connected with the manufacture of gas, and they 
have agp misunderstood these items. This outlay was not only neces- 
sary, but is legitimately chargeable to capital account. The capital value 
of the business is increased by the amount of such expenditure; and, view 
it from any standpoint, it is clearly a capital charge. 

“The Borough Auditors go on tosay that ‘ part of these [expenses] were 
originally in the allocation papers charged to revenue, but eventually they 
were in the books put down to capital.’ This statement, although strictly 
true, does not convey the whole truth. The allocation papers are nothing 
more than memoranda on printed forms, and are submitted for correction, 
or for alteration, as the case may require. We believe all the allocations 
to be strictly fair, and certainly they are far more favourable to capital 
account than any proprietary company would make them. 

“The items objected to by the Borough Auditors as being entered to 
wages are open to some difference of opinion as to whether they belong to 
wages or to petty cash. In sending a clerk with the money for payment 
of wages it is a question whether the cab fare should be charged to wages 
or to petty cash ; but when you have decided it the contention amounts to 
nothing. The railway fares paid for men going to work at long distances 
are clearly wages. The gratuities are allowances made to men who have 
been disabled in the discharge of their duties ; and the Act of Parliament 
provides for such gratuities being charged to wages (which we think they 
essentially are), and if they were treated differently our analysis of the 
oe expenses would be misleading to the extent of the amounts so 
charged. For similar reasons we think that contributions to the sick club 
are properly chargeable to the wages account. 

“ The statement that ‘the figures in the printed report are not identical 
with the figures in the ledger’ is correct; but we think the Auditors 
should have added that the figures which we have presented to the Council 
are a correct transcript of the abstract. The abstract is compiled bya 
process called ‘the adjustment of accounts with stock and debts’—a 
process which has been in use in the gas undertaking for a long series of 
years; and although it is useful, and perhaps necessary in the case of pro- 
prietary companies where dividends are payable, it is not so necessary in 
our case. Our preference is for the ordinary system of keeping and balanc- 
ing our books; and your Committee will consider how far they may be 
able to break away from the present system. The results obtained, how- 
ever, by either system will be the same. 

“Your Committee deny the ‘confusion’ alleged by the Auditors, and 
emphatically deny that the profits have been increased, as asserted, to the 
extent of £12,511 13s. 6d. by such confusion. The contention between us 
on this point is simply this: ‘Ought 12 months’ revenue to be debited with 
12 months and 19 weeks?’ To this question we answer ‘No;’ and we 
think any impartial accountant would make the same reply. 

“We cannot close this report without reciprocating the desire of the 
Borough Auditors to discuss the accounts without acrimony. At the same 
time your Committee must be excused if, in defending their figures they 
do so with some tenacity, especially when they believe these figures to be 
perfectly accurate.” 


Alderman Barser (Chairman of the Gas Committee) said that taking 
the report of the Borough Auditors as a whole, he had no special fault to 
find with it, and would refer to two paragraphs only. The first was a 
small matter; but it was fair to the Gas Committee to allude to it. It was 
that in which the Auditors charged them with paying out of capital a 
large sum of money that they ought to have paid out of revenue. Now, 
the Committee were anxious in all cases to give the benefit of the doubt 
to capital ; and they never, if they knew it, paid anything out of capital 
which could at all be fairly taken out of revenue. They preferred to 
err on the side of giving capital the benefit of the doubt. They were 
charged, in respect of the house in George Street, with having paid £560. 
Of this sum, £242 had been put down to capital, and the balance paid out 
of revenue ; and he had no doubt that they could legally have paid another 
£100 out of capital. The great question they had to settle that day, how- 
ever, was the charge of showing a profit of £32,000 on their account, 
when the Auditors, by the model accounts they had submitted, tried 
to make out that they had a loss of £12,000. The whole matter hinged 
on the question whether £47,000, which was the value of the gas on 





the meter indices on March 25, 1883, was capital or revenue. If it 
was capital, the Auditors were right; if it was revenue, the Com. 
mittee were right. The Corporation took over the gas undertaking 
in August, 1874. The accounts were then made up to June. In June, 
1875, the value of the gas on the indices was £17,162. The whole of this 
gas was made out of coal paid for by cash out of revenue; as were also 
the wages. In 1876 the amount was £17,515, still paid out of revenue. In 
1877, it was £18,628 ; in 1878, £19,886 ; in 1879, £21,494; in 1880, £22,630; 
in 1881, £23,254; and in 1882, £25,435. This was in June. At that time 
there would be interest due from the 8th of May to the 30th of June. It 
was after this that the Council made up their minds that the quarter 
should be taken up and brought into account. It was so taken up on 
March 25, 1883; but then, that being the winter quarter, the amount was 
immensely increased, and amounted to £47,772, the whole paid for by cash 
out of revenue month by month. On that day, instead of being merely 
six weeks’ interest due on annuities and mortgages, there was the whole 
time from November to the 25th of March; and this amounted to about 
£12,000. The Committee felt that the interest on the capital employed in 
the concern during that time was fairly chargeable to the quarter which 
was then taken up, and the whole of which had been paid out of revenue, 
The sum of £47,000 closed the accounts up to March, 1883; so that the 
account he brought forward that morning was an entire and complete 
account, not mixed up with anything which had taken place before. As 
to the Auditors pretending to charge the Committee with using capital to 
pay this money, he thought it had no pillar of foundation, and he was 
utterly surprised that any gentleman who pretended to know anything 
about accounts should have made such a charge against the Committee, 
He concluded by moving the adoption of the report. 

Mr. Barnes seconded the motion. 

Mr. Dowson said that Alderman Barber's explanation with regard to the 
profit seemed very clear; but he should like to ask whether a sum of 
working capital was taken over with the gas-works. 

Alderman BarseEr: I had better give you an answer before you draw a 
conclusion. There was no stocktaking. There was a given amount of 
shares, and for shares bearing interest (say) at 54 per cent. we pay at the 
rate of 64. 

Mr. Dowson: Then I think this abundantly justifies the Committee in 
the way in which they have dealt with the profit. 

The report was adopted. 


The annual report of the Gas Committee on the general working of the 
undertaking was then presented. It stated that, in accordance with the 
expressed wish of the Council, the accounts now included the gas and 
meter rents for the quarter ending the 25th of March last. On the 26th of 
June the Council voted £21,983 17s. 6d. to be paid out of the gas profits in 
aid of the current general expenditure of the municipal year. This amount, 
with £3314 12s. 6d. paid for annuities, and £1173 Is. 11d. carried to the 
sinking fund, left £6697 16s. 4d. at the disposal of the Council. The Com- 
mittee recommended that this sum should go to the reserve fund. They 
added that since their last annual report they had appointed Mr. L. T, 
Wright as the General Manager of the gas undertaking, and the appoint- 
ment had proved thoroughly satisfactory. During the past year gas had 
been manufactured at a cost of 13d. per 1000 cubic feet less than had been 
previously done, and this notwithstanding an increase in the cost of coal 
of about 6d. per ton. The quantity of gas consumed from March 25, 1883, 
to March 25, 1884, was 1,163,225,500 cubic feet. The Committee advised 
that a further reduction of 2d. per 1000 cubic feet should be made in the 
price of gas. 

Alderman Banrser, in moving the adoption of the report, said that the 
year they had to talk about was perhaps the most unfavourable one ever 
known for the consumption of gas. The very beautiful after-glows which 
had been witnessed during the autumn of 1883 prevented the consump- 
tion of gas very much; and there had really not been a decent fog during 
the whole of last winter. That the year should have produced a profit of 
£32,000 was a matter upon which the Council might be congratulated. In 
the previous completed year a profit of £27,000 only was shown. Thena 
reduction of 2d. per 1000 cubic feet was made in the price of gas, which 
would take off about £10,000 from the next year; and this, the next com- 
pleted year, their profit had been, as he had said, £32,000. So they had 
made up the £10,000 taken off, and there was a margin of profit of £5000 
beyond. He considered this entirely due to the management of the under- 
taking—he did not say the management by the Gas Committee, but the 
management of the undertaking in its operations. During the year they 
had carbonized 125,455 tons of coal. In the previous year they carbonized 
125,324 tons ; being an increase of only 131 tons in the past year over the 
preceding. These 131 tons would produce 1,310,000 cubic feet of gas. 
Remember—and it was remarkable—they had consumed only 131 tons 
more coal, but had produced an increase of 443 million cubic feet of gas. 
This was at the rate of 34 per cent. on what they had previously obtained 
from the coal. They had produced 1,280,297,000 cubic feet of gas, or 10,205 
cubic feet per ton of coal. This was an increase of 342 cubic feet per ton. 
Inthe year ending March 25, 1883, £29,100 was paid for wages; and in the 
year ending March 25 last, the wages were £28,929, being a decrease of £171. 
The wages paid had been precisely as formerly, the difference being in 
economy of management. He believed he had shown that the increased 
profit on the year had been derived from the superior management of the 
gas undertaking. 

The report was adopted. 





PROPOSED EXTENSION OF THE BURNLEY CORPORATION 
GAS-WORKS. 

The Burnley Town Council, at a special meeting held last Wednesday, 
had before them certain proposals of the Gas Committee in reference to 
an important extension of the gas-works. It appears that during the time 
the present Manager (Mr. S. P. Leather, Assoc. M. Inst. C.E.) has held his 
appointment—some 21 years—no extensions of any importance have been 
made to the buildings, though the works, in the same space, have become 
capable of producing three times the quantity of gas, while the cost of pro- 
duction has, owing to the introduction of improved appliances, been greatly 
lessened. At present there are 364 retorts, capable of producing, if at 
work all at one time and in good order, 1,900,000 cubic feet of gas in 
24 hours. The largest consumption in any one day last winter was in 
December, when 1,541,000 cubic feet were made. The annual increase 
in the consumption has averaged 10 per cent.; and assuming the 
town to progress at the rate it has developed in recent years, in 
1887 the Corporation will need to be in a position to produce upwards 
of 200 million cubic feet per day. Mr. Leather states that the pro- 
ducing power this season would reach 1,900,000 cubic feet per day 
if every retort were in good working order; but he adds: “To 
have every retort in good working order in December is almost impos- 
sible, because the retorts that have been working during the whole of 
the summer months cannot be expected to work all through the winter 
season, without letting down to undergo repairs.” He proposes to build a 
new retort-house on the land adjoining the canal, purchased from the 
Canal Company. It would only be necessary to put in one-half (128) 
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of the retorts in the first season ; but all the other apparatus and connec- 
tions should, he says, be made to answer for the whole house. The 
128 retorts would produce 750,000 cubic feet per day. It is also probable 
that in the year 1888, a gasholder will require to be erected in the No. 4 
tank at Stoneyholme. He therefore recommends that a Provisional Order 
be applied for for £45,000, as follows:—Works extensions, as above, 
£30,000; mains extensions (four years), £6000; new meters (three years), 
£6000; new lamps (three years), £1000; No. 4 gasholder, £2000. These 

roposals were brought forward by the Chairman of the Gas Committee 
Pal erman Greenwood); and it was decided to apply for the Order, as 
recommended. 





HUDDERSFIELD CORPORATION GAS AND WATER SUPPLY. 

_At the Meeting of the Huddersfield Town Council for the first time 
since the recent municipal elections, the retiring Mayor (Alderman 
Mellor) gave the usual review of the doings of the Council during his year 
of office, and the leading occurrences in connection with the town in 
the twelve months. In reference to the Gas Department he said: I have 
to report another year of successful operations. The rental has advanced 
from £47,122 to £48,061—being an increase of £939; and the net surplus 
of revenue applicable in aid of the borough fund has again exceeded 
£9000. The increased demand for gas has rendered necessary a con- 
siderable extension of the works; and this the Committee are now engaged 
in carrying out. The Committee have during the year revised and con- 
siderably reduced the meter-rents ; and they have now under consideration 
the subject of reducing the charges for gas used for engines, stoves, and 
other apparatus as distinguished from lighting purpcses. The result 
expected from this is & stimulus to the consumption of gas by day. In 
thus working more continuously the fixed plant and premises of the Cor- 
poration, it is hoped to increase the profits, whilst encouraging the use of 
gas-stoves in houses and cottages, which, especially in summer, will 
enable a saving in house fuel to be effected. These operations and the 
declining value of the residual products may perhaps lead to some tempo- 
rary diminution in the surplus profits; but, on the whole, it may be 
said that this department is one of the best and most remunerative, 
and on the soundest footing of any of the borough undertakings. 
Later on in his speech he said: The year has been a remarkable one in 
relation to the Water Department. For the first time since our reservoirs 
have been constructed they have been tested by serious and prolonged 
drought, The severe character of this trial will be apparent when I state 
that the rainfall during the year has been nearly 11 inches less than the 
previous corresponding year, and nearly 7 inches less than the average 
of the eleven preceding years. I am glad, nay, proud to say, that, up to 
the present time, our reservoirs and resources have stood this severe test 
admirably; and that the anticipations and calculations of our Engineers 
have been verified to the letter. Some other towns have been driven to 
great straits, and almost to the verge of a water famine; but our storeages 
have held out so as to enable us to continue the constant supply through- 
out our vast district, and even to spare a quantity of water to our neigh- 
bours, the Batley Corporation, whose reservoirs in the Holmfirth Valley 
seem to have been more rapidly exhausted than ours. We have, of course, 
had, during this period of scarcity of rain, to enjoin upon the consumers 
the importance of care and economy in their use of the water; but it has 
not been without much fear and anxiety that I have watched, during these 
recent weeks, the rapidly diminishing storeage records of our reservoirs. 
For I almost shudder to think of the serious loss and appalling distress 
which would have resulted throughout the town and district if the mills 
and works dependent on our water supplies had been stopped by the 
further exhaustion of our reservoirs. The prospect of this sad state of 
things has been brought to our view this year within measurable distance ; 
and, to my mind, it should lead us to think somewhat lightly of the 
sacrifices we have been called upon to make in aid of the revenue 
of these magnificent works. The rate-in-aid, which was at the outset 
6d., and which was continued for the second year at 3d., is again 
continued at 3d. for the current year. We hope, however, that this 
rate will not very long be rendered necessary; for the severe drought 
has had its natural effect in producing a marked and rapid increase 
in the demand for water. No fewer than 526 new connections for supply 
to houses have been made during the year. These have already brought 
some increase, and will bring in a still further increase of revenue in our 
next returns. This justifies the expectation that we may before long 
bring up our water-works revenue to a level with the charges and claims 
upon it, and thus enable us, besides dispensing altogether with the rate-in- 
aid, to return to our former lower charge for water—a consummation 
which I greatly desire to see. The lesson of the year’s drought has brought 
forcibly under the notice of the Water-Works Committee the propriety of 
improving the existing storeage, and bringing into better use and operation 
some of the water sources already possessed by the Corporation in the 
Wessenden district. This, I consider of great importance; and I have no 
doubt that the careful attention of the Committee will be given to the 
subject during the ensuing year. In fact, steps have already been taken 
for raising the waste shafts of Blackmoor Foot reservoir, so as to impound 
an additional quantity of nearly 30 million gallons of water. With a con- 
sumption of water for trade purposes, which has this year reached the 
enormous quantity of 3644 million gallons, we cannot afford to allow 
supplies of pure water of the best quality that we possess, and for which 
we have been, and are still giving full compensation to the stream, to pass 
by us unutilized and comel 





THE GAS AND WATER SUPPLY OF OLDHAM. 

In the course of the proceedings in the Oldham Town Council, on 
“ Mayor's Day,” several references were made to the gas and water affairs 
of the borough, in view of the connection of the family of the gentleman 
who was elected Mayor, with the negotiations which resulted in the trans- 
ference of the works to the Corporation. 

Alderman AsuTon, in moving that Alderman Radcliffe should be elected 
Mayor for the ensuing year, said this gentleman had always taken a very 
lively interest in the welfare of the borough ; he had abundance of ability 
to conduct the business of the Corporation; and he (Alderman Ashton) 
thought no one would dispute that he had the courage of his convictions. 
He had also great pleasure in proposing Mr. Radcliffe, because this day 
happened to be a very unique one in the history of the borough. This day 
30 years ago—he was now speaking of municipal dates—his father-in-law, 
Mr. John Platt, was appointed Mayor of the town; and he held the mayor- 
alty for three years. This day 20 years ago his father, Mr. J. Radcliffe, 
was eae Mayor of the borough; and his father, also, was three 
times Mayor of the borough. Both as regarded Mr. Radcliffe’s personal 
qualifications and his antecedents, he was thus a very fit and proper 
= to fill the position of Mayor. The occasion suggested a contrast 
between what was the condition of the borough at those times and what 
it was now. The population he supposed was now about 150 per cent. 
more than it was at the time to which he had referred ; and the rateable value 
was now something like four times what it was then. They had no gas 
and water works then; neither had they any park. Then, again, they 





had no very great sanitary arrangements, so that there were now many 
things of social and municipal convenience which the townspeople did not 

ssess then. Therefore it wasa credit to those who formed the first Town 

ouncil that they so effectually turned their attention toward making 
such t changes in municipal and social affairs, and furnished such 
facilities for the growth of the town they represented. One of the first 
considerations of the Town Council at the time to which he referred was 
the purchase of the gas and water works from the Companies that then 
owned them. The father of the candidate for the mayoralty of the pre- 
sent year was the Chairman of the Gas and Water Committee; and he 
(Alderman Ashton) thought it was to their credit that they foresaw that, 
if Oldham was to progress, these works, which were essential to the pro- 
gress of the town, must be secured. After negotiations the works were 
purchased ; and he might say that at the present day their value was 
something like fivefold what it was at that time. They had also, he was 
going to say, an abundance of water; but it was shown this year that 
there was not such an abundance. Since the works were purchased the 
Corporation had gone two or three times to Parliament for increased 
a. and they would have to go again. If they could secure an abun- 
ance of water, they ought to do so by all means. He held that it was to 
the credit of those who had gone before them that there had been an 
ample supply of water up to now. 
he nomination having been agreed to by the Council, 

The Mayor expressed his pleasure at having been elected, and made 
detailed reference to his ct neem in the office. In this connection, 
he said, that it was with the past Mayors that he traced his connection 
with the — ; andsince he had ventured to carry back their memories 
so far, he would, perhaps, be pardoned if he trespassed on their time for a 
few moments to contrast the bygone days with the present, or rather the 
Oldham of those days with the Oldham of to-day. It was not his intention 
to weary them with any elaborate statistical information, which many 
doubtless possessed better than himself; but it was worthy of note that in 
1858 the Corporation of Oldham purchased the water-works from the Com- 
pany which owned them at the time ; paying £130,000 for the reservoirs and 
mains. Since then, by adding the conduit from Brushes Clough, then the 
Piethorne works, then — the Ogden reservoir, and lastly the Denshaw 
scheme, the capital had been increased by the value of the plant to 
£750,000 ; and this had been done without even laying a rate in aid, though 
it had been necessary to borrow money to carry out the works. It was 
satisfactory to know that to-day the assets of the water-works over the 
liabilities amounted to £200,000. In 1853 the total supply of water to the 
borough was 216,000 gallons, at a cost of about £6000. Now they had a 
storeage capacity of about 1240 million gallons, with a rental of upwards 
of £40,000 ee annum; and the amount still increased. The recent dry 
summer had shown that, notwithstanding the great care and forethought 
always exercised by the members of the Water-Works Committee in past 
years to keep pace with the borough’s requirements, the next great work 
they must take in hand would be a scheme to increase the supply, so that 
it would be more ample. It would be remembered that the water supply 
was a most important matter to-day, not only as regards the nearly nie 
houses that were constantly supplied with water (representing close upon 
200,000 people) but the pressure on the mains was so great that the risk of 
damage from fire was reduced to a minimum, — in connection with 
property of a very inflammable nature. With regard to the gas-works— 
another very important branch of the Corporation property—in 1853, when 
the Corporation obtained possession, they paid £120,000 for the existing 
plant, which was then producing rather over 100 million cubic feet of gas for 
the use of 2000 consumers. What had been done here in 30 years? First, the 
price of gas had been reduced from 4s. 6d. to 2s. 6d. per 1000 cubic feet, and, 
at the same time, nearly £200,000 had been ~~ out of the profits to the 
borough fund, in aid of the reduction of the rates. Considerably more 
than £250,000 had been expended; while at the same time depreciation 
had been allowed, and still they had an excess of £180,000 of assets over 
liabilities, and in place of 100 million cubic feet, they were now making 700 
million cubic feet of gas perannum. In 1853 the population of the borough 
was 52,000, now it was 120,000; then the rateable value was £120,000, to- 
day it was fast approaching £600,000; and whilst all this increase had 
been going on, work had been plentiful in the Council. After a brief 
allusion to the wy work of the Corporation, he said he would be 
pardoned if he alluded to the Finance Committee, over which he had pre- 
sided for twelve months. In that Committee, where the financial part of 
the Corporation business had to be transacted, they had succeeded in 
arranging during the last few years for more than £500,000 at premiums 
varying from 4 to 11 per cent. ; and since it was found more advantageous 
to issue loans on the old principle of mortgages, no less than £82,000 had 
been lent to the Corporation at the low percentage of 34 since Aug. 1, and 
without any commission being paid. It would appear, therefore, that the 
public still had faith in Oldham, and were not afraid to entrust their money 
tothem. He thought they might well have faith, considering that with 
all their indebtedness through the many large works which had been taken 
in hand they had at least £500,000 on the credit side of the ledger. 


THE SCARCITY OF WATER AT MANCHESTER. 

Considerable uneasiness was again felt in Manchester last week conse- 
uent on the continued scarcity of water; and last Thursday the Water- 
orks Committee decided to restrict the supply for domestic purposes. 
The heavy rain a short time since had the effect of bringing the available 
supply, then very low, up toa point to meet the requirements of consumers 
for about 70 days ; and the experience of previous autumnsé led to the belief 
that there would be no further occasion for disquietude. In this respect 
the authorities have been disappointed ; and at the present time there is 
only a supply for about 50 days. With the possibility of frost setting in, the 
authorities doumed it well to take measures of precaution ; and yesterday 
water was available in the area served by the Corporation only between 
six in the morning and six in the evening. In the official notice of this 
step, it was stated that the Committee are anxious to guard against the 
possibility of their being unable to supply the inhabitants with the water 
absolutely required for domestic uses; and they ask for the assistance of 
consumers in economizing the water, by not creating any waste through 
making undue and unnecessary provision for the hours during which the 
supply will be cut off. It is said that the Committee have in contemplation 
a conference with manufacturers, with a view to reducing the compensation 


supply. 


Amonc the new companies recently registered we notice the following 
—TIhe Manchester Gas-Engine Company, Limited, which proposes to 
acquire the patent rights of Mr. J. Dougill, relating to “‘ Improvements in 
Gas Motor Engines,” was registered on the llth inst. with a capital of 
£15,000 in £5 shares. The Automatic Water-Meter Company, Limited, 
was registered on the 12th inst., with a capital of £70,000 in £5 shares, to 

urchase, upon terms of an agreement of the 6th ult., the patent rights of 
Mr. J. B. Stoner, relative to an automatic water-meter. The purchase 
consideration is £325 in cash; and £50,000 in fully paid shares. 
vendor is appointed Manager of the Company for one year, at a monthly 
salary and travelling expenses. 
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THE LIGHTING OF THE NEW HOUSES OF PARLIAMENT 
AT CAPE TOWN. 

According to an article in the Cape Times, which has just been received 
the preparatory trial of the lighting arrangements at the New Houses o 
Parliament at Cape Town has given entire satisfaction. It should be 
mentioned, at the outset, that gas is the illuminant employed; and it is 
stated that those who have only seen the interior of the magnificent 
building by daylight cannot form any conception of the vast improvement 
effected in its speseanas when it is lit up at night. In the Library are 
some very handsome gaseliers; while below them are placed reading 
lamps provided with shades, thus ——s a soft and accommodating 
light. The vestibule (which is regarded as the chef-d’euvre of the whole 
of the artistic work in the building) is lighted by two liers similar to 
those in the Library; and they are said to be exceedingly effective in 
bringing out to the greatest advantage the rich toning of the clerestory and 
the ornamental mouldings of the ceiling. The Council and Assembly 
Chambers are each lighted by three sun-burners, which shed a soft, 
mellow light over the area below. This will be a vast improvement upon 
the arrangements existing at the old House, where the lighting was by 
electricity; the lamps being placed on the walls on a level with the eye, 
which, of course, was exposed to the full glare. In the toning of the walls the 
contractors have considered the amount of light which would best bring out 
the effects of the colouring; and their endeavours have been in the highest 
degree successful. The writer of the article from which the foregoing 
ag ey are culled ventures to express a doubt as to whether there can 

found, anywhere in the world, a more artistic House than the new 
Parliament House at Cape Town, which, when illuminated by gaslight 
should, he says, from a mere sight-seeing point of view, prove quite an 
attraction. 

Though not immediately connected with the foregoing subject, it may 
be incidentally remarked that electric lighting does not appear to be ina 
very flourishing condition at Cape Town. The Brush lamps which were 
adopted for a time by several of the hotel proprietors have, we learn, all 
disappeared, and have given place to high-power gas-lamps, which are 
working much more satisfactorily than their predecessors. The railway 
station and docks are, however, still lighted by means of electricity ; but, 
being in the hands of the Government, the cost may be of secondary 
importance. 


THE PHILADELPHIA ELECTRIC EXHIBITION. 

Concluding their very interesting series of descriptive articles giving 
eee of the novelties shown at, and the proceedings of the Phila- 

Iphia Electric Exhibition, the Scientific American says: There is a 
general feeling of regret that the exposition must needs close on the 
appointed day, as the interest which it has awakened far and near is 
largely in excess of what was expected, and the attendance, instead of 
showing a gradual falling off, is on the increase. A canvas of the principal 
exhibitors, however, shows that they are not prepared:to remain longer 
than was at first proposed. 

The benefits which come from oomeertons have perhaps rarely found 
better illustration than within the halls and galleries of this exposition. 
Here we have the various dynamos side by side—the gas-motor working 
by the steam-motor; gas burning alongside of electric lamps. What 

es a fair comparison here Fang sad is the fact that everything is in 
almost perfect running order. The incandescence lamp need not be com- 
= with an ancient and clogged gas-jet, nor a great regenerative gas- 
urner of the improved type with an electric lamp purposely designed to 
show only a faint glow. A comparison of the incandescence lamps while 
at their best shows that they differ from each other not as one star differs 
from another, in magnitude only, but in their colour, their shape, and the 
size of their filaments, and above all, in the life of the lamp itself, or 
rather of the glow within it. 

These incandescence lamps, shown as they now are (with all their latest 
improvements as to filament, vacuum, shape, and current-conductors), 
merit some little attention. The Swan lamp, used by the Brush Com- 
pany in this country, has a filament consisting of carbonized cotton and 

chment. In shape it is a spiral; and its resistance (cold) is about 

ohms. A no small advantage possessed by this lamp, besides efficiency, 
is the small cost at which it can be constructed. The latest filament of 
the Edison lamp is made of fibres of bamboo cane, cut longitudinally, the 
fibrille left undisturbed and carbonized by heat. It is shown principally 
with intensities of 10, 16, and 20 candle power. The lamp in electrical 
resistance varies from 78 to 90 ohms pole; and calls for a current of high 
tension in order to bring it to the point of incandescence, 

The 10-candle power lamp is principally interesting because it was 
designed to represent the real and not the ideal gas-jet in intensity; and 
it succeeds admirably in accomplishing this purpose. It was a cunning 
mind that thus clearly comprehended what was before everybody and yet 
nobody saw. There is no deception about it; nor is that said in its favour 
which may not be realized. hen the idea of making the incandescence 
lamp marketable was first entertained, the current was so divided that 
each lamp should be of the intensity of the gas-jet. Now the ordinary 
5-feet burner when new and clear is of the power of 16 candles. It does 
not, as we know, remain very long in this condition; the aperture becomes 
more and more clogged, and the flame emitted suffers greater or less 
diminution, according to the nature of the gas burned in it. Hence few 
burners give the maximum intensity ; and, as a result, the general public 
is accustomed to a light of less than 16-candle power. Now the theory of 
charges made by the projectors of incandescence lighting, is to give the 
public the same amount of light, similarly diffused, as they have been in 
the habit of receiving from the gas companies ; and atthe same price, So 
far as intensity is concerned, it would matter little whether the incandes- 
cence lights represented gas-jets in good order, when they were at their 
best, or when they were burning with greatly diminished flame. The 
electric meter now in use would readily indicate, by its transference of 
sonper electrolytically from one electrode to another, just how much light 
had been used. But it was found that the consumer did not appreciate 
the difference between an electric light with a constant intensity of 
16 candles and a gas-jet intended to give a 16-candle power light, but, by 
reason of incomplete combustion and other causes, giving out only about 
10 candles on the average. He wanted the same number of burners with 
the same amount of light, and was willing to pay for electricity what 
he had been paying before for gas. This being the case, a computation 
was made of the intensity of the average gas-jet; and an incandescence 
lamp was constructed which should have a similar intensity. Hence the 
10-candle power incandescence lamp. 

A particularly interesting mechanism is the semi-incandescence lamp, 
invented by a Philadelphian, and exhibited here. Unlike all other incan- 
descence lamps, this one has no vacuum, but glows steadily in the open 
air. It cannot, of course, be said to be altogether ori inal, save in the 
simplicity of its parts and its perfected movement. yynier invented, 
and Wiedemann improved, a somewhat similar lamp (as will be remem- 
bered), though neither of these contrivances was of a practical nature, as 
is the one now shown in the exposition. It is of about 40, perhaps 45 
candle power in intensity, and can readily be fed by a small battery, say 








of 10 cells, giving off a current of about 12 volts. The negative pole is of 
graphite, of conical form, and bearing upon its inclined surface another 
piece of graphite, which represents the positive pole. This latter is free to 
move about, and as its tendency is to fall outward in the direction of the 
cone’s base, an almost perfect contact is at all times had. To the metallic 
sleeve which contains the positive pencil is attached the positive wire 
from the generator; and upon the advent of the current, the small posi- 
tive pencil becomes incandescent by reason of its resistance to the current, 
Worn away by the current, this pencil recedes gradually by its own weight 
upon the negative disc, which latter disappears much slower. 





ELECTRIC LIGHTING FROM CENTRAL STATIONS. 
A recent issue of the Statist contained the following remarks on the 
subject of the supply of electricity from central stations for lighting pur. 
a ay in reference to the scheme carried out by Mr. Edison in 
ew York :— 


We have lately had the opportunity of examining, from unimpeachable 
sources, the cost and revenue of the only electric light station in the world 
which has seriously undertaken the task of competition with gas. We 
propose, therefore, to give our readers a brief history of this station from 
its foundation two years ago, with the financial results at the present time, 
Financially supported by the firm of Drexel, Morgan, and Co., and many 
of their clients and supporters—to the exclusion, however, of Messrs, 
J.S. Morgan and Co., who from the first declined any financial connection 
with the concern—Mr. Edison opened in New York, in September, 1882, 
the First District Illuminating Station. This portion of the Empire City 
is the most densely populated part of the business, or “down town” 
quarter. The area lighted is contained in a square of 2400 feet; and has, 
therefore, an area of something less than a quarter of a square mile. The 
district contains about 50 blocks of buildings ; and it is intersected by some 
15 streets or passages. The necessary permission to open the streets to 
lay the electric mains was obtained, not by Act of Congress or by other 
legislative or official means, but by the simpler and perhaps less costly 
method of a payment to Tammany. The sum which passed amounted to 
about £10,000; and in exchange for this payment the Edison Company is 
free to tear about the streets whenever it pleases to do so for electric 
lighting purposes. On Sept. 4, 1882, the station was started with 2323 lamps, 
contained in about $85houses. These lampsincreased in number until 12,540 
lamps were installed ; the present capacity of thestation being now attained. 
The largest number of lamps ever burning at one time was 5530, in January 
of this year; and their average life, based on about 12,000 renewals, is a 
little more than 400 hours. Shortly after the installation of the station, 
it was found that some of the customers did not require the light in the 
summer, and that consequently their custom involved loss. It became 
necessary, therefore, to cull from among the customers those whose 
demand was less than an average of 2? hours per day for every lamp 
connected on their premises. If their consumption fell short of this 
standard, they were quietly got rid of, so that the actual average con- 
sumption of the light per — was artificially raised above the normal 

as average of the district. This process of natural selection in New 
Fork is important, because, under the English Act, a customer using 
but half an hour’s light in a month can not only claim to be supplied, 
but must, under grave penalties, be supplied by the unhappy company. 
During the first year little money was received from customers, partly 
owing to the novelty of the enterprise, and partly owing to a natural 
desire on the part of the management that criticism should be disarmed 
before claims were lodged for the amount of the lighting bills. The 
cost of gas in the First District of New York is about 9s. 2d. per 1000 
cubic feet. Competition, therefore, with the elder illuminant, a 
regard to the power of picking the good customers, and of unreserve 
access to the streets, was rendered distinctly favourable. Added to this 
was the fact of Mr. Edison’s presence, and the supply of ample funds 
for the purposes of the momentous experiment. These favourable ele- 
ments notwithstandirg, the financial result, when viewed from an 
impartial standpoint, is not only disappointing, but absolutely and finally 
disposes of any idea that electric lighting in England contains the germs 
of remunerative investment. Before giving the figures of the capital 
investment, running expenses, and revenue, it must be premised that 
the management of the station has been—at any rate during the period 
over which the returns in our possession extend—able, economical, and 
efficient. Not only is American genius more suited to the exploitation 
of new industrial developments than that of older countries, but 
there is a general disposition to help along a new scientific under- 
taking, which is signally wanting in England. The cost of the station 
is somewhat in excess of £200,000; and the annual expenditure is at 
the rate of nearly £16,009 a year—without reckoning for depreciation, 
sinking fund, or interest on capital. The excess of receipts over actual 
cash outlay amounts to about £6000 a year, or 3 per cent. on the capital 
invested. When, however, a due allowance is made for unforeseen con- 
tingencies (such as the bursting of a boiler or other heavy casualties) it will 
be seen that the alleged profit is illusory; and if, at most, expenditure is 
equal to revenue, it is certainly not less. In order to appreciate the pre- 
cise nature of the result of this experiment, it is necessary to suppose that 
each glow lamp is replaced by a 5-foot gas-burner, and that the amount of 
gas consumed to produce an equivalent of light be computed, The result 
of this calculation gives 6s. 11d. as the cost per 1000 cubic feet of the gas 
thus consumed. If, however, a 16-candle lamp be held to compete with a 
7-foot gas-jet, then the equivalent is as nearly as may be 5s. per 1000 cubic 
feet. To compete with gas at 3s., the cost of maintenance—7.e., of produc- 
tion—must be reduced by two-thirds. On examining the means of reducing 
the cost of establishment, there is no reason to doubt that an equally 
efficient 1 nem could be laid down in England for half the sum expended 
in New York; but it is improbable that the cost of maintenance can be 
seriously diminished. From the foregoing, it is clear that such stations as 
the Victoria and Holborn installations, established by the Swan and Edison 
Companies respectively, or the Colchester experiment of the South-Eastern 
(Brush) Company, must inevitably lead to a permanent consumption of 
the available resources of the Companies in question. Finally, we are 
driven to the conclusion that, so far as central station lighting is concerned, 
the prospects in England are hopeless until a radical improvement in 
principle has been effected ; and boards of directors maintaining the con- 
trary, in the face of the experience gained on both sides of the Atlantic, 
inour a responsibility which, for our part, we are disinclined to share. 





Tue Gaslight and Coke Company announce their intention of selling by 
tender £50,000 of new ordinary “ A” consolidated stock of the Company. 

Tue will of Mr. Edward Vaughan Richards, Q.C., whose death was 
recently recorded in our pages, was proved, on the 24th ult., by Mrs. 
Elizabeth Anne Richards, the widow, and John Philip Martineau, the 
executors, the value of the personal estate exceeding £122,000. The 
testator bequeaths his plate known as the “Imperial Plate” (given on his 
retirement from the Governorship of the late a Gaslight Company) 
to his wife for life, and then to the right heir of his father, to be held a8 
a heirloom in the family. 
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THE PRESENT POSITION OF ELECTRIC LIGHTING. 

Alluding to the deputation to the Board of Trade last week (as reported 
in another column), the Pall Mall Gazette of Thursday’s date said: “ To- 
day a deputation from the electric lighting interests waits upon Mr. Cham- 
berlain; and if practical men, such as Mr. Crompton, Dr. Fleming, and 
Mr. Hammond, are allowed to offer their opinions as to the defects of the 
Electric Lighting Act, some good may result. Butifornamental chairmen 
and directors, theorists, and so-called ‘ experts,’ are again to be the a 
nents of the electric lighting industry, time will only be wasted. The 
demand is practically made for a total repeal of the Act, in favour of some- 
thing less stringent. Most practical electricians say it would be absurd to 
attempt the supply of the electric light in any large city, on the same scale 
as gas, under the restrictions of the Act. The development of the enterprise 
in its initial stage must be so largely of an experimental character, that it 
would be financial suicide for any company to embark on a Provisional 
Order under the existing Act. On another page, however, we publish an 
account of a visit which our representative paid a few days ago to the 
Hammond-Wright works at Brighton. There Mr. Hammond believes he 
has turned the corner. But it is only fair to say that even in this case, 
with close economy and the watchful eye of Mr. Wright, it is only, at best, 
the turning of the corner under favourable circumstances. There is, for 
instance, no ruinous promotion money, no expensive ornamental Board of 
Directors, and the wires are carried overh But granted that the ex- 
periment is allowed a fair field, the Brighton experiment is one of consider- 
able importance.” 

In the course of the account, referred to above (and which is headed 
“Electric Lighting at a Profit”), our daily contemporary says, in regard 
to the Electric Lighting Act, that electricians and others interested 
in the development of the electric lighting industry contend that it 
has throttled the enterprise, and rendered it absolutely impossible to 
profitably supply the electric light on a large scale in great cities. The 
Act in their opinion, was begotten of panic, and is therefore unwork- 
able, inasmuch as its regulations are needlessly stringent, and the 
lease of life to which it limits a new industry which only existed 
as a dream ten years ago, discourages capitalists, and frightens the 
investor. And if the tide of capital is ever to be turned again in the 
direction of the enterprising development of the pure light offered by the 
electrician, the Act must be considerably modified or totally repealed. Of 
the multitude of Provisional Orders and the limitless mewn, ben of schemes, 
only two—the Hammond-Wright system at Brighton, and the storeage 
system at Colchester—are to-day struggling to show that the new light 
can be —— at a profit, notwithstanding all the restrictions to which it 
is subjected. A few days ago, therefore, a representative of the Pall Mall 
Gazette waited upon Mr. Hammond, to learn from him the result of his 
experiment at Brighton in the supply of the electric light over a large area 
in open competition with gas, and this is the report of his interview :— 

“Well, Mr. Hammond,” said our representative, ‘are we any nearer 
getting the electric light in our homes than we were at the time of our 
conversation in May last?”* “ Undoubtedly,” was the emphatic reply 
of the sanguine electrician ; “‘ very much nearer than most people suppose, 
because there is a growing disposition on the part of capitalists to 
find the money for electric lighting stations from which the current will 
be supplied as gas is supplied.” “Yes; but can you yet point to a town 
where you dispense the electric light as freely and readily as gas is dis- 
poner and make a profit out of the business? What, for instance, are the 

acts concerning your Brighton experiment?” ‘ Well, there we are doing 
the very thing. We are supplying the electric light to customers all over 
Brighton by means of a complete system of town lighting ; and we are not 
only covering expenses, but are also making a small profit, which can be 
increased to a good profit as soon as we augment our plant. And if you 
will go with me this afternoon to Brighton, I will show you the first prac- 
tical and successful attempt that has been made in this country to supply 
the electric light from a central station throughout a whole town.” 

On arriving at Brighton, Mr. Hammond first called attention to the new 
railway station, lighted throughout with arc lights, all of which are on the 
town circuit, and are fed with the necessary current by a wire only } inch 
in diameter. The railway station is half a mile from the central station, 
so that all trouble connected with the generating machinery is taken off 
the shoulders of the Railway Company. In the course of a ramble through 
the town, the electric light—sometimes an arc light, sometimes incandes- 
cent lights, and all fed through the same wire—are met with at every turn. 
There are installations as far distant as the Grand Hotel on the one side 
and the Aquarium on the other, the middle of Western Road and the top 
of St. James’s Street, all on the one circuit, and dependent on the same 
generating centre. 

“ How long has your system of lighting been at work in Brighton, and in 
what does it differ from what has been done elsewhere?” “It has taken us 
three years to place ourselves in the position that we occupy to-night. The 
result of our labours here is that we have developed a complete pioneer town 
system which we call the ‘ Hammond-Wright,’ as the details have been most 
assiduously worked out by Mr. Arthur Wright, the gentleman who has had 
the management at Brighton from the very beginning. You will notice in 
the first place that only a very thin wire is used for the complete town 
circuit ; and the arc and incandescent lights are all fed through the same 
wire instead of through separate wires as hitherto. All this means the 
avoidance of a large expenditure upon heavy mains while working up the 
business. The whole current is used direct for efficient service in the 
lamps throughout the town, and is not frittered away by the interposition 
of secondary batteries or secondary generators. In fact, what the Ham- 
mond-Wright system has accomplished in Brighton is to turn the well- 
known powers of the high tension current to good account for incandes- 
cent lighting, and by the invention of the necessary appliances for regu- 
lating and steadying the current, to make constant electric lighting on a 
cheap basis possible.” 

“What is your rate of charge?” ‘ We charge 3d. per light per hour ; 
and the consumer only pays for the actual number of hours the lamps are 
alight. Each consumer has a switch which he can use for turning off his 
lamps or any portion of them at any time; and the meter, which is fixed 
at every establishment, only registers while the current is flowing.” ‘ And 
how does your charge compare with gas in the town?” “ Gas in Brighton 
is 3s. 3d. per 1000 feet, and the electric light comes to about double that; 
but those who have taken the electric light consider that they more than 
save the difference in the depreciation of stock, and destruction of decora- 
tions for which gas is so largely to blame. One jeweller says with the new 
light he can dispense with one boy hitherto constantly employed in cleaning 
goods tarnished by the gas light; and us six gas-jets throw into the atmo- 
Sphere one gallon of water every five hours, and the electric light does 
nothing of the sort, you will not wonder that drapers are some of our best 
customers among the tradesmen.” 

“Do you find the light readily taken up?” “ Very readily. Indeed, 
now it is seen that we can supply a constant light by meter, and so give 
our customer complete control over his consumption, we have many more 
applicants on our books than we can deal with. We are just now busily 


* See Journat, Vol. XLIIL., p. 889. 











engaged in the work of enlarging our central station, in order to make 
room for 200 additional horse power, when we shall be ready to supply 
2000 more lights. We have not put the light into any private house yet; 
nor can we afford to do so until the more pressing and profitable business 
of lighting business premises has been fully provided for. At present 
our customers include provision dealers, drapers, jewellers, restaurants, 
chemists, bootmakers, butchers, clubs, hotels, a circus, theatres, art dealers, 
auctioneers, photographers (who use it for photographic purposes), and the 
Chapel Royal.” 

“T notice that you are using overhead wires. Is this a necessary part 
of the Hammond-Wright system?” “By no means. At Hastings and 
Eastbourne, where we are introducing the same system, we shall depend 
entirely upon underground wires. In Brighton we put the wires overhead 
because we have no power to put them underground; whereas the Cor- 
porations of Hastings and Eastbourne have granted us the necessary 
powers for laying underground wires, and we have readily availed our- 
selves of the permission. Of course, as a matter of fact, it is very much 
cheaper to run overhead wires, because no insulation is necessary.” 

“Then you think you have solved the question of supplying the electric 
light at a profit and at a reasonable charge as compared with gas?” “TI 
do. Even with our present limited plant, our returns at Brighton leave a 
margin of £600 a year to cover depreciation of plant and a small interest 
on the money invested. Of course in this calculation I treat the Brighton 
station as entirely separate from the operations of our Company, regard- 
ing it as containing so much machinery erected to perform certain work.” 

“ Here,” said Mr. Hammond, as we entered the engine-house, “ you will 
see every appliance necessary for generating the current and distribut- 
ing it in a steady and constant supply throughout the whole circuit of our 
8 miles of wire. If, for instance, to the number of lamps alight in the 
town there are added even the small number of 10, an automatic apparatus 
rings a bell, announcing that the current throughout the whole circuit has 
been weakened by the absorption of the current necessary for that number. 
The current, however, will immediately adjust itself to the altered 
conditions. To ensure this action we keep a man constantly watching a 
self-registering apparatus; and if the current varies much for a minute 
he is fined 1s., as it is his business to keep it steady and constant 
throughout the whole circuit. Again, if 10 lamps are turned off another 
bell rings, announcing that the current throughout the whole circuit has 
been strengthened; and again the self-adjustment will act. Another 
instrument shows the quantity of current which is flowing in the circuit 
at any particular time ; and another indicates the number of lights which 
are alight at any time. Indeed, it is by dint of the self-regulating instru- 
ments that the Hammond-Wright system has been brought to its present 
perfection, and has produced the satisfactory results which you have seen 
over some 8 miles of circuit throughout the town.” 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EpinsurGu, Saturday. 

The Lord Provost of Aberdeen, at a meeting of the Gas Corporation the 
other week, consoled himself and another member with the possibility 
that there were mysteries connected with gas pipes and meters which 
“no fellow could understand.” One of the members, like many another 
gas consumer, complained of his account being 25 per cent. higher while 
the gas was that year actually lower in price; and then the Lord Provost 
capped the complaint with a story about how he had been charged 
for 800 cubic feet when his house was shut up and the gas was turned 
off at the meter. Of course there must be some explanation, but it is not 
as yet forthcoming; only it may be some consolation to Aberdonians 
to know that they who sit in high places and look down off the Gas 
Corporation pedestal are not na from faulty fittings or the frailties 
of a meter. Such observations bring forward with some force the 
necessity of the provision in the new Act requiring meters to be tested 
every three years, and further, that no meter be removed without 

assing under the review of the Government Inspector. Experience 

1ere has very distinctly proved that dry meters should not be allowed 
to go beyond that period without being corrected; and this in the 
interest of buyer and seller alike. No doubt the record is more frequently 
against the latter—a fact which is likely very soon to lead to rather serious 
complications for gas companies. In Edinburgh the dry meter has been 
for years taking the place of the old wets, thousands of which have gone 
to the metal-pot ; but there are signs of a serious reaction brought about 
by sheer neglect of just measures to secure public confidence. It is not 
peculiar, I believe, to Edinburgh, but is to be attributed, where it cer- 
tainly should not prevail, to most of the towns which have adopted the 
Sale of Gas Act. Nosystem is devised for correcting at regular periods the 
meters on which a rent is chargeable by the company, ant it is generally 
only on loud complaint that a change is made, and this without an o 
endeavour to prove either its cause or groundlessness. In Edinburgh the 
Act has been introduced into the districts included within the extended 
municipal boundaries, in some of which there has been no obligation to 
have stamped meters ; but as there will no doubt be the usual five years’ 
grace, the “ revelations”’ may be postponed. However, the Department 
under the Act is, I believe, moving the Magistrates to active measures in 
the interests, it is submitted, of the gas consumers. The record made up 
shows rather badly for the Company, including cases where restitution has 
been made over a long course of years; while it is stated, and proof is 
given, that the Company issue meters recording against themselves, in the 
full belief that they will work up the other way. Under the Act 5 per cent. 
variation from zero is allowed, 3 per cent. slow and 2 per cent. fast being 
recorded as correct; but some have already successfully contested the right of 
the seller to take the benefit of this 2 per cent. where a more unfavourable 
return has been made. To quote a few of the recent instances given of dry 
meters tested, (1) in November, 1875 (when connected), 1 per cent. slow, and 
in November, 1884, found to be 5°5 percent. fast; (2) 3°6 per cent. fast since 
1882 ; (3) in 1879, 2 per cent. slow, and in 1884, 3°5 per cent. fast ; (4) in 1881 
net, and in 1884, a fast ; (5) in 1882, 1 per cent. slow, and in 1884, 
2°6 per cent. fast. These are just the ordinary samples of what may prove 
a rather formidable list, and again I say it is high time that an organized 
effort was made to overhaul these measures before a “ run is made upon the 
bank,” and wrong impressions seize the public mind. Meanwhile, I believe, 
repayment fis made with remarkable equanimity to the consumers for the 
loss calculated from the date at which the “ fast meter” was connected ; but 
this is a short-sighted policy, and evidently unjust to the seller. I do not 
know, however, whether this may not have been calculated as the cheaper 
method. It surely will not be, if the testing fever spreads to 40,000 or 
50,000 consumers. 

The Edinburgh Town Council are good customers to parliamentary 
solicitors, and every other year ask the Legislature to amend or extend the 
powers of the Municipal Act. A new Bill is now in progress to obtain, 
among other things, power to acquire mill-lades at the Water of Leith, and 
divert the sewage from the Powburn, and carry the same by a covered 
sewer to the sea. All sanitary measures which have helped to make the 
city one of the healthiest in the kingdom are readily agreed to; but I hear 
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in some quarters that the realms of local authority should be once and for 
all exhausted and included within the scope of the municipal powers, and 
that in this way there should be a special clause providing for the future 
acquisition of the gas supply, with powers to borrow from the Public 
Works Loan Commissioners for the purpose. Minor matters meanwhile 
exhaust the legislative skill of the municipal government, and the proposal 
is only likely to be attempted if the Lord Provost, who is Deputy-Chair- 
man of the Gas Company, sees fit; and that is not very probable. Suchan 
interesting scheme will no doubt be attempted some day ; but it must have 
the honour of a “ Bill” all to itself. 

The electric lighters have secured the “ royal favour,” if not patronage 
in Scotland, and that for a system which will not only be “a light to our 
feet and a lamp” in the hall, drive tricycles from Land’s End to John- 
o’-Groats, dispense with cable tramways, horses, and steam-engines, but 
must, in doing all this, make everybody's fortune. Is it enough to say that 
it is the “‘ Spence-Lalande” invention that may do all this, each installa- 
tion being an oxide of zinc factory returning £20 for every £15 expended 
on the motor apparatus? Her Majesty, in passing south from Balmoral 
on Wednesday night, dined as usual at the Perth General Station Royal 
Refreshment Rooms, where luxurious arrangements had been made for the 
occasion, including an electric light exhibition arranged under the superin- 
tendence of Mr. Boothby, C.E., of Springfield House, Cupar, who holds the 
patent rights for the Spence-Lalande invention in Scotland. The display 
naturally attracted the attention and provoked the inquiries of Her 
Majesty ; and if but half the merits of the invention were revealed, the 
Queen no doubt resumed her journey hopeful of brighter nights, if not days, 
for all her subjects. We are told that on the table of the royal dining- 
saloon were centre-pieces and flower-stands “ made to sparkle all over like 
diamonds, by the introduction of small electric lamps;” showing how, 
among the many other advantages of the invention, botany may be made 
an interesting evening study, and the floral mysteries revealed in the 
“witching hour of night,” when “tired Nature” has gone to rest. 

The Convener of the Gas Committee of the Aberdeen Corporation 
proposes to move at the next meeting—‘ That a remit be made to the Gas 
Committee to consider and take the necessary steps for making a railway 
to the gas-works.” 

According to the report of the City Analyst made to the Edinburgh 
Town Council on Tuesday last, an analysis on the 7th inst. showed the 
illuminating power of the Edinburgh gas on that date to be equal to 30°10 
candles, and that of the Leith gas 27°30 cardles. 

Nungate, a suburb of Haddington, and Cambusbarron, which may also 
be considered a suburb of Stirling, are crying out for light. The former, 
despairing of gas-lamps, pleads for paraffin; and the latter, dejected 
because of the knowledge (forced home by concussion) that they have 
lamps without lights, would fain organize a bazaar, private theatricals— 
— to ‘‘ raise the wind” to pay for the gas, which has been cut off 
since voluntary subscriptions failed. I should advise a claim upon the 
Road Trustees. 

A somewhat important point was made in connection with a charge of 
stealing gas brought against John Falconer, hawker, Bervie, Kincardine- 
shire, on Wednesday, in the Sheriff Court. The indictment charged him 
with having, during the month of October, 1880, attached a pipe in his 
dwelling-house to a main in the street a to the Bervie Gaslight 
Company, whereby between March, 1880, and Oct. 28, 1884, he stole or 
used a consumed a large —— of gas—the exact number of feet or 
value being unknown—for lighting his house and cooking purposes. The 
agent for the accused objected to the vagueness of the time specified in 
the libel, extending as it did over four years anda half. The Procurator- 
Fiscal agreed to limit the time to two years prior to the 25th of October 
last. The accused then pleaded guilty to having used the gas on three 
occasions. The Sheriff (Dove Wilson) said that the charge was a serious 
one ; and as the above plea could not be accepted, prisoner had better plead 
not guilty. Defendant then pleaded not guilty, and the trial was adjourned 
for a week. 

The Peterhead Gas Commissioners held a special meeting on Thursday, 
the first business being the appointment of a Treasurer in succession to 
Mr. Hay. Mr. Richard Crabb, accountant, North of Scotland Bank, and 
Mr. Robert Robertson, solicitor, were nominated, and the latter was elected; 
a temporary salary arrangement being made. There followed this bit of 
work a grotesque exhibition, for ‘‘Gas Commissioners,” on the quality of 
their own manufacture. The Chairman (Provost Alexander) said he had, 
as an individual, to complain of the quality of gas they were now getting. 
It might be all very well for young men who had good eyes ; but he had 
to protest against the light which ow had been receiving for a few 
months past. He would pay his gas bill with greater pleasure if he 
had sufficient light. Something must be done to make the gas pure, 
and at least as good as they used to have it under the old régime. 
As far as he could understand, it was not the fault of the new 
Manager. He had sent for him, and had also had the benefit of 
Mr. Hay, the late Treasurer, at the interview; but between them they 
had so managed to bamboozle him (the Provost) by technicalities, that the 
only part of the discussion he could understand was that someone else was 
to Linens. Mr. Hay said that, if the Commissioners were to give orders 
for a better quality of gas, he had no doubt their orders would be carried 
out. The Chairman said he had been led to believe that it was the 

lumbers who were to blame. Mr. M‘Combie understood that the Manager 

Mr. Hall) was asked to supply gas at 5s. 5d. per 1000 cubic feet, or 10d. 
less than in former years. r. Hay denied that this instruction had been 
given; but the Commissioners came to the conclusion that 28-candle gas 
could be produced at that rate. The Manager had had everything he 
asked for, except, he believed, a “glass house”’ wherein to hold coal. The 
Provost said perhaps it was fora greenhouse. Mr. Hall, the Manager, stated, 
for the satisfaction of his eccentric employers, that the gas, as tested that 
day, was of 27-candle power. It had been as high as 29, and as low as 24°5. 
The greatest complaint was in regard to the pressure. He found, with 
the quality of the fittings and the small pipes, it was not safe to give more 
than 18-10ths. After business places were closed in the evening he 
reduced the pressure to 15-10ths, and he had been in the habit of lowering 
the pressure again at half-past eleven, probably because in the place where 
he had come from the people evidently went to bed earlier; but for the 
sake of those who sat up later he could easily keep up the pressure till 
midnight. This curious scene may be worthy of future comment; mean- 
while it ended with a threat on the part of the ex-Treasurer of a formidable 
resolution at the next meeting. 

In accordance with the agreement come to last week between the Por- 
tobello Gas Neorw w f and the Musselburgh and Portobello Gas Company 
—that the Portobello ne we A should purchase the interest and plant of 
the Musselburgh and Portobello Company so far as the same is situated in 
the Portobello district—the Directors of both Companies met on Saturday 
afternoon last at Magdalen Bridge, and went through the ceremony of 
cutting off the supply of gas coming to Portobellofrom Musselburgh. They 
afterwards adjourned to New Hailes Schoolroom, where cake and wine was 
served to the company, in celebration of the event. Ex-Bailie Calder, 
Chairman of the Portobello Company, presided, and ex-Bailie Fearns, 
Chairman of the Musselburgh Company, acted as croupier. The Mussel- 





burgh and Portobello Gas Company will now be known as the “ Mussel. 
burgh Gas Company.” 

_ In connection with the Fife coal trade, the tone of the market has not 
epee since last week. On the contrary, orders are, if anything, scarcer ; 
and it remains to be seen whether the reduction of 3d. per ton recently 
made on ees of steam coal will help to turn the tide in favour of Fife 
collieries. eantime the ports on the south side of the Forth are, like the 
North of England ports, well employed. The minimum prices f.0.b. at 
Burntisland are now 6s. 6d., 6s. 9d., and 7s. per ton. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guasoow, Saturday. 

At the last meeting of the Town Council of Kirkcudbright, Mr. Gibson, 
in accordance with a previous resolution, moved that the Council adopt the 
Burghs Gas Supply (Scotland) Act. In his opinion it was not necessary at 
that time to enter into details on the subject; and it seemed to him that 
since the notices were sent out to the ratepayers in the burgh there had 
been nothing to indicate that they were unfavourable to the scheme. He 
did not think that any objections had been lodged with any members of the 
Council; and from this he inferred that they were acting in accordance 
with the desire of the inhabitants. The motion having been seconded by 
Mr. Cleland, an amendment to the effect that the Act be not adopted was 
moved by Mr. M‘Muldrow, whocomplained that they had had noinformation 
or statistics inany form whatever laid before them to warrant them in taking 
such a step, and he said it would be a pity at the present time to adopt the 
Act unless they had very good reasons for doing so. He then trotted out the 
familiar objection as to the electric light, which was, he said, now making 
such ae advancement that they did not know the day that it might be 
desirable to go in for that kind of light. The amendment was seconded 
by Mr. M‘Ewen, who complained that they had no data laid before them 
as to the probable cost of the proposed new undertaking. Provost Craig 
remarked that his understanding was that the terms of Mr. Gibson's 
motion only put them into a position of adopting the Act when the time 
arrived. Mr. Wallace thought there was no need for delay in the matter; 
and Mr. Gibson, in answer to Mr. M‘Muldrow’s objection, explained that 
his motion did not imply that they were to rush all at once into immediate 
negotiations, but that a committee would have to be appointed to inquire 
as to costs, &c., and to report to a future meeting of the Council. On this 
understanding, Mr. M'Muldrow withdrew his amendment; and subse- 
—~ the old Gas Committee were re-appointed, with Mr. Gibson as 

onvener. 

After careful deliberation, the Police Commissioners of Gourock have 
resolved to adopt the Burghs Gas Supply Act, in order that they may, if 
it should ultimately be deemed expedient, purchase the local gas-works and 
control the gas supply of the town. 

A special meeting of the Burgh Commissioners of Wishaw was held on 
Thursday ovens, when the question of the water supply was brought 
up by Bailie Smith, who explained that an extension aan, at present 
under the consideration of the Water Committee, embracing a reservoir 
to contain 29 million gallons, with land, outside connections, &c., was 
estimated to cost £10,000. This, with money borrowed for forty years, 
and paying off one-fortieth of the principal annually, would for the first year 
add 5d. per £1 to the rates at the present rental of £25,768. He believed 
that the first year would be the worst. Provost Anderson considered they 
would require to face the matter; and Mr. Ross thought that, in the pre- 
sent state of matters, the scheme would be carried out at considerably less 
than the — estimate. It was ultimately agreed to let the subject 
lie over till next meeting. 

Mr. James M. Gale, Engineer to the Glasgow Corporation Water Com- 
missioners, has intimated to the Water Committee that, notwithstandin 
the vote of the Town Council, sitting as Water Commissioners, in regar 
to the proposed increase of his salary and the honorarium for past extra 
services, he is willing to go on and carry through the scheme asking for 
parliamentary powers to extend the Loch Katrine Water-Works, leaving 
the question of remuneration open for consideration at a future period. 

Dr. Wallace, one of the Glasgow public analysts, has recently reported 
on the condition of the water which the Glasgow Water Commissioners 
are supplying to a large portion of their constituents from the Gorbals 
gravitation water-works. Not only does the water contain peaty matter, 
quite — and brown in colour, but also a great profusion of animal 
and vegetable organisms, including rotifers, ciliated infusoria of several 
kinds, and monads. His proposed remedy is an abundant oxidation by 
means of a fall of 15 or 20 feet at the Ryat Linn reservoir. 

A state of unsettledness is still the characteristic of the Glasgow pig iron 
market. Fluctuations in price have been sharp during the week, and a 
comparatively small business has been done. As high as 44s. cash was 

aid on Thursday; but at the close yesterday the price was 48s. 74d. cash, 
improving from 43s. 4d. 

Business in the local coal trade continues to be very dull, and prices in 
some instances are in buyers’ favour. 


CURRENT SALES OF GAS PRODUCTS. 
Liverpoon, Nov. 22. 

Sulphate of Ammonia.—There has been rather more doing; the sales 
being at £13 12s. 6d. Hull, and £13 7s. 6d. and £13 10s. here, with sales of 
Canadian in casks (three parcels) at £13 15s.ex Quay. Reports of there 
being sellers at £13 10s. Hull have been spread; but they are not founded 
upon facts. There are buyers of Scotch sulphate at £13 10s., f.o.b. Leith, 
for November, and at £14 forfuture delivery. The foreign demand is still 
slack, partly owing no doubt to the uncertainty of the future, in consequence 
of the low sugar values, and partly to the frequently misrepresented posi- 
tion on this side. The tone of the nitrate market is firm. 








Tue town of Temesvar, in Austria, which has been lighted by electricity 
since the beginning of the month, was thrown into complete darkness last 
Sunday evening, owing to a sudden breakdown of the system. 

Tue question of the Wolverhampton Corporation purchasing the local 
gas undertaking was mentioned again at the last meeting of the Town 
Council. Mr. Fellows asked if the General Purposes Committee had made 
any report on the subject. He understood the matter was to be considered 
by that Committee. Alderman Brotherton said the matter had been 
brought before the Committee; butat present it wasin abeyance. In due 
course, he had no doubt, a —— would be presented. Alderman W. H. 
Jones thought there was no probability at the present time of the Corpora- 
tion being able to purchase the works. 

Repvuctions tn Price.—At the last meeting of the Henley Town Council, 
Alderman Hews stated on behalf of the Gas Company that, as from January 
next, a reduction of 2s. per lamp per annum would be made in the charges 
for the public lamps; and that thus 4s. 6d. per 1000 feet would, as nearly as 

ssible, be the charge made, and that such charge would include the 

ighting, extinguishing, and cleaning the lamps. Private consumers 

would pay 4s. 9d. per 1000 feet——The Gas Committee of the Oldham 
Corporation announce (subject to the approval of the Town Council) another 
reduction of 2d. per 1000 cubic feet in the price of gas—to take effect as 
from the Ist ult. The net price will now be 2s. 6d. per 1000 feet. 
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Tur Evectric Licut at CLEETHORPES.—It is reported that the Directors 
of the Manchester, Sheffield, and Lincolnshire Railway Company have 
under consideration the — of taking over the electric light appli- 
ances at Cleethorpes, for the purpose of lighting their new promenade. 

OpeninG OF WaTeR-Works at Great Maritow.—The water-works 
which have recently been constructed, from the plans and under the super- 
vision of Mr. Jabez Church, M.Inst. C.E., for the supply of Great Marlow 
with water, were publicly opened yesterday by Mrs. Owen Williams, the 
wife of the Chairman of the Company formed for carrying out the project 
(Major-General Owen L. C. Williams, M.P.). Some particulars in regard 
to the works will be given next week. 

Toe Boarp oF TRADE AND ProFessor TynpaLu.—Mr. Gorst intends 
this evening to call the attention of the House of Commons to the corres- 
pondence between the Board of Trade and Professor Tyndall on the 
subject of lighthouse illuminants, and to move—“ That this House regrets 
that the action of the Board of Trade should have deprived the country of 
Professor Tyndall’s services as Scientific Adviser to the Board of Trade and 
Lighthouse Board.” 

Tue LIGHTING oF THE Law Courts.—On several days last week much 
inconvenience was experienced in the Law Courts in consequence of the 
inadequate light ete spe & few candles and lamps being allotted to the 
occupants of the bench and to Queen’s Counsel, whilst the rest of the courts 
remained in utter darkness. It is stated, however, thatthe machinery for 
generating the electric light is now almost completed, and will probably be 
in working order some time this week. 

A Curious WatTER-Ricut Dispute.—At the Newtown Petty Sessions, on 
the 14th inst., Mr. R. Lloyd was fined 5s. and costs for having tampered 
with the sluice-valve at the reservoir of the Newtown Water Company so 
as to cause a waste of water. The defendant maintained that he had a 
right to interfere with the valve, as the Company’s works were a nuisance 
to him as the proprietor of a stream ; and, this being so, it was within his 
province to stop it. The Bench, however, were of opinion that he should 
not take the law into his own hands; and inflicted the fine named. 

Sates oF SHaREs.—On Monday last week, five shares in the Grantham 

Water-Works Company were sold at £22 7s. 6d. each. On the following 
day, three original shares (£25) in the Louth!Gas Company were sold at £70 
and £71 each.— Last Thursday, at the Star Hotel, Great Yarmouth, 
Mr. S. Aldred offered for sale by auction 300 £30 shares in the Great Yar- 
mouth Gas Company, on which a dividend of 74 per cent. is authorized to 
be paid. The sale was completed in about 20 minutes; the average price 
obtained being £49 9s. 5d. per share. 
_ Toe SEwaGE or WaLsALL.—The town of Walsall has expended £53,500 
in the purchase of land for sewage purification and in the construction of 
sewage and surface works. To complete the works, the principal of which 
is the sewage farm, an expenditure of a further £29,000 is necessary ; and 
last Wednesday Mr. R. T. Hildyard, one of the Local Government Board 
Inspectors, held an inquiry at Walsall into the merits of an application by 
the Corporation for permission to borrow the necessary sum. At the close 
he remarked that he should report favourably of the application. 

Exectric LiGHTING FoR THE City oF Lonpon.—At the meeting of the 
Common Council of the City of London last week (the first in the new 
Mayoralty) the Chairman of the Commission of Sewers (Mr. Innes) stated, 
in reply to a question “y to him on the matter, that there had been no 
delay on the part of the Commissioners in dealing with the question of 
electric lighting in the City, and they had stated their readiness to receive 
tenders. Only recently they had had an offer to supply the electric light 
at about the same cost as gas ; and the Company were willing to give large 
security for the due carrying out of the contract. A deputation of the 
Commission had seen the light in operation and were highly pleased with 
it. The matter would now soon be concluded. 

THe VALUATION OF THE BiackPpooL CoRPoRATION Gas-Works.—At the 
meeting of the Fylde Board of Guardians last Wednesday, the subject of 
the rating of the Blackpool Corporation Gas-Works by the Assessment 
Committee was under consideration. Notice of their intention to ap 
against the poor-rate assessment in respect of one portion of their pro- 
perty had been given by the Corporation, and the Committee asked for 
the consent of the Board to appear as respondents. The case is down for 
hearing at Kirkham ; but an agreement has been entered into to adjourn 
it for a fortnight, in order, if possible, to allow the parties to come to an 
understanding. In the meantime, the power asked for was granted to the 
Committee. 

Tue Recent Gas Exureition at RamscaTe.—We are pleased to learn 
that the exhibition of gas appliances recently held at Ramsgate, under the 
auspices of the Gas Department of the Corporation, by the General Gas 
Heating and Lighting Apparatus Company, as briefly noticed in our 
columns last week, was in every respect thoroughly successful. The 
various kinds of appliances suitable for heating and cooking by gas were 
shown in working order; and practical demonstrations of their efficiency 
were afforded by the attendants. The display drew a large number of 
visitors, who were much interested in Miss Cameron’s attractive lectures on 
cookery. The exhibition gave so much satisfaction to the authorities that 
the Mayor (Mr. J. Kennett) proposed a vote of thanks to the Company for 
the assistance they had rendered in the matter. 

Tue Gitpersome LocaL Boarp AND THE WATER SupPpiy.—At an ordinary 
meeting of this Board on Monday, the 10th inst., the Chairman (Mr. G. 
Hudson) reported that, on the previous Thursday, he and the members of 
the Water Committee waited upon the Leeds Corporation Water Com- 
mittee with a view of ascertaining whether the Board could procure a per- 
manent supply of water from the Corporation. They were informed by 
the Mayor that if the Board would obtain their release from the Bradford 
Corporation, by whom they are at age ey supplied with water, the Leeds 
Corporation would willingly supply the township with that commodity. 
If this change could be effected, it would, the Chairman remarked, be a 
great benefit to the township. He therefore moved—‘ That the Clerk be 
instructed to write to the Bradford Corporation, asking them if they would 
consent to Gildersome being permanently supplied with water by the 
Leeds Corporation.” Mr. Crowther seconded the resolution, which was 
carried unanimously. 

THE WATER Suprty or Conway.—Last Wednesday, the Conway Town 
Council decided not to proceed with a proposed new scheme of water supply 
for the borough ; and in consequence the Mayor (Alderman Wood) has sent in 
his resignation, accompanied with £20, being the penalty incurred thereby. 
The Mayor accepted the civic chair on the understanding that the Council 
would at once take the necessary steps to procure a Provisional Order for 
power to construct and maintain a supply of water. At an informal 
meeting of the Council, held prior to the appointment of the Mayor, it 
Was unanimously agreed that the Town Clerk should give the necessary 
notice of the intention of the Council, acting as the Urban Sanitary Autho- 
rity, to apply for a Provisional Order empowering them to acquire lands 

for this urpose, and to advertise accordingly ; and it was agreed to have 
& special meeting to confirm these p: i At this meeting, which 
was held last Wednesday, the majority of the councillors were against the 
scheme ; and the Town Clerk was requested to withdraw the notices. 





New Water-Works ror Paprnam.—Last Saturday week the ceremony 
of cutting the first sod of the new water-works about to be constructed for 
the supply of Padiham was performed by the Chairman of the Padiham 
and Hapton Local Board (Mtr. T. Hall). The new reservoir, which is 
situated at Churn Clough, about a mile from Sabden, will have a holdin; 
capacity of 100 million gallons, with a gathering ground of 440 acres, al 
moorland; and it is calculated to supply a population of 20,000. The 
present reservoir has only a capacity of 11 million gallons, and the quality 
of the water is very inferior; it being flood water, passing over highly 
cultivated land. The number of inhabitants now supplied with water by 
the Local Board is 13,000. The estimated cost of the new works, for 
which the Board have obtained borrowing powers, is £41,000; buta further 
amount will be required to complete the scheme. The amount of the 
tender for the reservoir was £39,500, exclusive of the pipe line from the 
reservoir to the mains, on which about £1500 has been expended. 

THe CoRPORATION OF BIRMINGHAM AND THEIR SysTEM OF AMALGA- 
MATED AccounTs.—Last Tuesday a cause was set down for trial at the 
Birmingham County Court (but the hearing was adjourned), in which the 
occupier of two taverns, in Smallbrook Street and Coleshill Street respeo- 
Soe brought an action against the Birmingham Corporation for damages 
for illegal distraint on his premises. The action arose through the plaintiff 
insisting on amalgamating his gas accounts at the two houses in order to 
claim a reduction in the charge per 1000 cubic feet. The Gas Committee 
had fixed the price at 2s. 5d. per 1000 feet when the consumption was 
between 50,000 and 100,000 feet per quarter, and 2s. 3d. per 1000 feet when 
the consumption exceeded 100,000 feet per quarter. ‘Taken separately, the 
plaintiff's accounts were each under 100,000 feet va quarter ; but when 
amalgamated they exceeded this quantity. The Gas Committee refused 
to permit the amalgamation ; but as the — persisted in deducting 
the 2d. per 1000 feet from the quantity charged for in his accounts, the 
defendants distrained for arrears. Hence the action. 

Serrous Gas Expiosion at Portsmouts.—Last Thursday a serious 
explosion of gee occurred in Bath Square, Portsmouth. In this square 
stands a buil ing which is used as a place of worship for sailors; and a 
smell of gas having been perceived in the house adjoining, the wife of the 
occupier (a Mrs. Palmer), lighted a piece of paper and went with it into 
the kitchen, thinking there might be some escape from the fittings. An 
explosion followed, doing considerable damage to the house, but principally 
affecting the chapel. n the Gas Company | communicated with, 
some men were sent to investigate the matter; and on opening the road- 
way, it was discovered that the service-pipe by which the chapel was 
supplied was extensively fractured, and that the explosion resulted from 
the copious escape of gas into this and the adjoining building. On an 
entry being made into the chapel, it was discovered that nearly the whole 
of the flooring was torn up, while masses of brickwork and mortar had 
been detached from the upper part of the building. The steam-roller had 
been at work on the spot earlier in the day; and it is supposed that the 
pipe was broken by the heavy weight thus brought to bear upon it. 

RoTHERHAM WaTER SuppLy.—During the past summer the inhabitants 
of Rotherham have only been supplied with water from 10 to 12 hours per 
day; but notwithstanding this restriction, the storeage in the Ulley reser- 
voir—the principal one belonging to the Corporation, and capable of 
holding over 84 million gallons—has decreased at the rate of about 14 
millions gallons per month since June. The decrease has continued at 
an alarming rate; until last Friday it was reported that there was only 
4 feet of water in the reservoir. The rains which have fallen of late have 
not been sufficient to cause any flow from the gathering-ground ; and if it 
were not for the auxiliary springs, the town would practically be without 
water. At the meeting of the Council last Thursday, Mr. Stoddart drew 
attention to the critical state of the water supply; and it was decided 
that, commencing with Friday morning, water should be turned on to the 
inhabitants for 34 hours _ day only—viz., from 7 to 9 in the morning, 
and from 5.30 to 7 in the evening. The Water-Works Committee are 
hoping to obtain water from Sheffield. In addition to the borough, the 
Corporation supply water to Rawmarsh and Greasborough ; or altogether 
to a population of about 50,000. 

Tue Disposat or Gas Prorits aT Hatrrax.—lIn the course of his address 
on his recent election (for the third time) as Mayor of Halifax, Mr. E. 
Crossley made some remarks as to the disposal of the profits made by 
the gas undertaking of the Corporation. He said: There has been a 
question in dispute in the Council for some years past, what should be the 
policy of the Gas-Works Committee in reference to the profits of the gas- 
works? I have never hesitated toexpress my own opinion in reference to 
this subject. I believe the gas-works should be dealt with just in the same 
way as we deal with markets, or bonding warehouse, or any other of the 
questions where the Corporation have to provide certain conveniences or 
certain materials. The Corporation are entitled to reasonable profits on 
all articles they manufacture and supply to consumers of all kinds; but 
seeing that such a manufacture is a monopoly in the hands of the Corpora- 
tion, it is only right that such profits should be carefully limited so as not 
to be excessive. Then I say that when the Corporation have so much profit 
—reasonable profit on the gas-works, they should be at liberty to make use 
of that profit as is best for the benefit of the town. I myself do not 
hesitate to say that the profit might be used in a great many ways; and I 
do not see why it etme ¢ not be used in aid of rates, so that you may be 
able to carry out more of those desirable improvements which would, Iam 
sure, greatly advance this town.” 

Tue Water Suppty or Nortoampton.—At the meeting of the North- 
ampton Town Council yesterday week, the Town Clerk was authorized to 
complete the transfer of the Northampton Water Company’s undertakin 
by affixing the common seal to the deed of transfer, and by sealing an 
delivering 8000 debentures of £25 each to the Company’s shareholders, in 
exchange for the scrip at present entered to them on the Company’s books. 
On the same occasion the Council had before them a report by Mr. 
Eunson, C.E., on the subject of a scheme for furnishing an additional 
pupply of water to the town—a matter on which much discussion has 
lately taken place. Mr. Eunson gave a lucid description of the leading 
features of the scheme, which comprises the collection of water over an 
area of about 3000 acres, and storing it in a reservoir to be constructed, of 
@ capacity to hold 400 million gallons. The scheme was under the con- 
sideration of the Water Company when the question of seeking an addi- 
tional source of supply was forced upon their notice a short time since; 
and they then obtained the assistance of Mr. T. Hawksley in the matter. 
On his advice they determined upon carrying it out. This the Corpora- 
tion, as owners of the water undertaking of the town, will now proceed to 
do. The gathering-ground proposed is nearly all pasture land, and there- 
fore = can be effectually prevented ; while the water of the Croton 
Brook, which it is proposed to take, has been reported ony by Dr. C. 
Meymott Tidy as being quite suitable for a town supply. The decision of 
the Council to sapeeel with the necessary works will, it is believed, meet 
with the approval of the ratepayers, especially seeing that the scheme of 
Mr. Beeby Thompson, which was briefly described in the Journat a fort- 
night since, has not received the favourable opinion of Sir R. Rawlinson, 
to whom it was submitted. . 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND, 


Thirty-two Medals at all = Can be made on their 
the Great International Exhi- f Patent principle, to pass 


bitions have been awarded ; : 
Gas with h 
to GWYNNE & CO. for = out the slightest 


Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 
more than 21,000,000 cubic feet 


















GWYNNE & C°] ESSEX ST WORKS bf 
PATENTEES LONDON W.C. 

















oscillation or variation in 





pressure. No other Maker 
WA can do this. 








GWYNNE & CoO. are 
the largest Makers in the 





per hour, which are giving un- Shiditos 
qualified satisfaction in work, 

and can bo retueres te. ( ait EXHAUSTERS AND ENGINES, 
In use in all the Largest \ | alll Llc yy GAS VALVES, 


d + Modern Gas-Works 
prs the World, and far surpass- VACUUM GOVERNORS, 
REGULATORS, PUMPS, &c.,&c; 


ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 


durability, work performed, and economy of fuel. 




















Orders for Engines 
and Exhausters now in 


hand to pass about Gwynne & Co.’s New Catalogue 


Many of the so-called “‘ Improvements” and “ New” ae 
Exhausters recently introduced by other makers are 2,000,000 cubic feet i oncom on Gas-exhausting 
and other Machinery on applicati 


arrangements long since discarded by GWYNNE & CO. Ai. 1} ; 
as inferior in design, durability, and efficiency. a per hour. at the above address. 


GWYNNE & COS PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 


G. WALLER & (0.5 esters GAS EXHAUSTER. 


2000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 
Already in use and on order for §3 different Works, equal to 2,130,000 
Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 
. It gives a more Steady gauge at all speeds than any other Exhauster. 
. It will deliver fully one-third more per revolution than the Beale Exhauster. 
. It has not any Segments or Rings to cause friction. 


. The Cylinder being a circle and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 


- No heavy Fly-wheel needed, and one-third less power required for same work. 
6. The only system by which Existing Exhausters can be altered to pass 


from 30 to 50 per cent. more with the same Driving Gear, Connee- 
tions, and using less power. 
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OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 





No. 4. 
[For other positions of Blades, see previous Advertisements.) WODEL OF PATENT EXHAUSTER SENT FOR INSPECTION. 





PATENT “PHOENIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 


The wetted surfaces consist of Dises combined with 
a Tubes, the inside, as well as the outside, being exposed 
to the Gas. There are many hundreds of Tubes, and 
being closed at the ends and having a slot opening the 
whole length, they are placed in such a position that 
every Tube takes up a supply of water and distributes 
it over all below, forming the most powerful and 
effective Washer in use. 


SPECIAL ADVANTAGES: 


LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 
= Si ALL THE INTERIOR CAN BE REMOVED. 
es a= = ECONOMY IN COST. DURABILITY. 
— SS , “  §MALL SPACE. BEST RESULTS. 
PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 
The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, S.E. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 168, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 


NDREW STEPHENSON begs to call 

attention to the above a t, and request 

that all communications intended for him be addressed 
to the Head Office. 











wss TED, by the Advertiser, a situation 
as a TAR DISTILLER and SULPHATE OF 
AMMONIA MAKER. Has had 20 years’ practice, Will 
give the cost of plant for making Sulphate of Ammonia 
or Tar Distilling. Can find a market forall. Will be 
at liberty at Christmas. 

Address No. 1200, care of Mr. King, 11, Bolt Court, 
Fieet STREET, E.C. 


WANTED, by a Christian young Man, 
a total abstainer, the MANAGEMENT of Gas- 
Works. Is well up in the use of Engines and Exhausters. 
Has managed his present Works successfully for three 
years, Can be well recommended by practical Gas 
Engineers. 

Apply, by letter, to No. 1204, care of Mr. King, 11, Bolt 
Court, FLEET STREET, E.C. 








CLERK AND ACCOUNTANT. 
WAnted, by a Civil Engineer, a Clerk 
with knowledge of Shorthand, and capable of 
Keeping and Analyzing Accounts. Salary £150. 
Apply, by letter, to No. 1201, care of Mr. King, 11, Bolt 
Court, FLeet STREET, E.C. 


TRAVELLER WANTED. __ 
LEADING Firm of Gas-Meter Makers 


require the services of a Gentleman to represent 
them in England ; the whole of his services to be de- 
voted to travelling. He must have a good ti 





BRIGHTON AND HOVE GENERAL GAS 
COMPAN 


INCORPORATED BY ACT OF PARLIAMENT. 


SALE OF SHARES. 
R. GEO. AYSCOUGH WILKINSON, 


in conjunction with Messrs. Wilkinson and Son, 
of Brighton, is instructed by the Directors of the 
Brighton and Hove General Gas Company, to Sell by 
Auction, at the Mart, Tokenhouse Yard, City, on 
jae Dec. 18, 1884, at One for Two o'clock pre- 
cisely. 

625 SEVEN PERCENT. “A” ORDINARY SHARES 
of £20 EACH, in the above Company, IN 125 LOTS, 
being FIVE SHARES in EACH LOT. 

The Sale is made under the provisions of the Com- 
pany’s Act of 1879. 

Particulars, and Conditions of Sale, with a copy of 
the Audited Balance-Sheet for 1883, may be had at the 
Company’s Offices, 5, Great Winchester Street, Old 
Broad Street, London, E.C., and 77, West Street, 
Brighton; of Messrs. CLARKE AND How Lett, Solicitors, 
8, Ship Street, Brighton ; of Messrs. Kerr anp HoMAn, 
87, Cornhill, E.C.; of Messrs. WiLkInson anp Son, 
Auctioneers, 168, North Street, Brighton; and of Mr. 
G. A. Wiuxrnson, Land Agent and Auctioneer, 7, 
Poultry, London, E.C. 





TO IRONMONGERS, SANITARY ENGINEERS, 
GAS FITTERS, PLUMBERS, BATH MANU. 
FACTURERS, SHIPPERS, AND OTHERS. 


IMPORTANT SALE OF FIRST-CLASS GOODS 
DIRECT FROM MANUFACTURERS. 


ME. SCAMELL will Sell by Auction on 
Wednesday, the 8rd of December, and following 
days, commencing at Twelve precisely, each day, at 
Taylor’s Depository, near the Elephant and Castle, 
Southwark, London, about 400 Handsome Gaseliers, 
Brackets, Pendants, Star Lights; 900 dozen Brass 
and Gun Metal, Plumbers’, Gas Fitters’, and Bath 
Fittings, comprising a large variety of Bath, Basin, 
Beer, Bottling, Bib, Steam, Main, Glard, Stop, and 
Spirit Cocks; Water Gauges, Grease Cups, Unions, 
Plugs and Washers; Bath and Garden Fittings, 
Pumps, Closet Pans, with an extensive assortment 
of Gas Cocks and Fittings; 20 dozen Copper Balls 
and Valves; about 1200 dozen of American Hammer, 
Pick, Sledge, Fork, and other Handles, and Run Strips ; 
100 dozen Tinned Frying Pans ; 150 dozen Patent Steel 
Garden Rakes; 100 Nickel Alarm Clocks; 100 Anchor 
and Horse Shoe Hat Racks and Glasses ; a capital Iron 
Safe and a quantity of Sundries. 

On view Monday and Tuesday, the 1st and 2nd of 
December, and Catalogues had on the Premises, and 
of Mr. ScaMELL, 40, Upper Thames Street, Lonpon. 





amongst Gas Companies. 
Address No. 1205, care of Mr. King, 11, Bolt Court, 
Freer Street, E.C. 
*,* Testimonials cannot be returned. 


OSWESTRY GAS-WORKS. 


mo BE SOLD, in consequence of exten- 
sions, one of ANDERSON’S PATENT EX- 
HAUSTERS, in good condition, to pass 8000 cubic feet 
per hour. 
Further particulars on application to J. H. Parsons, 
Manager, Gas-Works, OswesTrRY. 


TELESCOPIC GASHOLDER AND STATION 
METER. 
OR SALE—a Second-hand Gasholder, 





70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Alsoa STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, | 
8-inch Bye-pass Valve and Connections. 
wabely. for further particulars, to GzorGrE Bowen, Sr. 

EOTS. 





STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 
Fo SALE—60 Steel Retort Charging 





SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in- 
deep. n to offer. Can be seen. 
ppPPly to 6, Little Bush Lane, Cannon Street, Lonpon, | 





HE Gravesend and Milton Gas Com- 
pany have for immediate DISPOSAL two Vertical 
10-horse power Steam-Engines; also two Tubular 
Boilers, 18 and 14 horse power, in good condition, with 
Mountings complete. Also six lengths 18-in, diameter 
Cast-Iron Hydraulic Main for Settings of five Retorts; 
one length of U-shape Hydraulic Main, 18 in. by 18 in. 
for three beds of 7 Retorts. 
For price and particulars apply to 
Geo. B. SMEDLEY, 
Engineer and Superintendent. 





TO TAR DISTILLERS AND MANUFACTURING 
CHEMISTS, 
HE Directors of the Whitstable Gasand 
Coke Company, Limited, invite TENDERS for 
the surplus TAR and entire make of AMMONIACAL 
LIQUOR produced at their Works, for a period of One 
year from the Ist of January, 1885. 
The Company will load into contractor’s tanks on the 
premises. 
Tenders are to be sent in on or before the 29th of 
November. 
Tuomas G. Brownine, Manager. 
Gas Office, Whitstable, Kent. 





EMPIRE OF BRAZIL. 
TPENDERS for Lighting by Gas the City 


of Rio de Janeiro will be received at the Brazilian 
Legation, and at the Consulate General in London on 
or before the 28th of February, 1885. 
For particulars and specifications apply to the Bra- 
ZILIAN CoNSULATES GENERAL in Lonpon and LIvERPOOL. 
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» PORTLAND 


OF THE GREATEST STRENGTH AND BEST QUALITY. 
ROMAN AND LIAS CEMENT. 
BLUE LIAS HYDRAULIC LIME, 
GROUND AND UNGROUND. 


RUGBY, WARWICKSHIRE. 


This Cement and Lime has been and is now being used very extensively in 
large Water, Sewage, Gas, and other Works in London, Liverpool, Manchester, 
Birmingham, Leicester, and other towns. 


RUGBY PORTLAND CEMENT COMPANY, 


MANUFACTURERS 


CEMENT 





THOMAS & WILLIAM WEEKES, 


LIME BURNERS AND PORTLAND CEMENT MANUFACTURERS. 


FLARE-BURNT LIME, 


OF THE VERY BEST QUALITY, 


For GAS PURIFICATION, 


As supplied for many years to the Dy Gas Companies in London and elsewhere, delivered 
arge 


alongside by 
Works: HALLING, near 


oads, or into Trucks at the Works. 


ROCHESTER, KENT 


London Office: CORNWALL BUILDINGS, 35, QUEEN VICTORIA STREET, E.C; 





THE MALTA AND MEDITERRANEAN GAS 
COMPANY, LIMITED. 


N OTICE is hereby given that an 

EXTRAORDINARY GENERAL MEETING of 
the Shareholders of this Company will be held at 
the Offices, No. 60, Gracechurch Street, on Tuesday, 
Dec. 16, 1884, at Twelve o’clock at Noon, for the pur- 
— of electing an Auditor in the room of Colonel 

ames Le Geyt Daniell, resigned. 

By order, 
F. A. Durrrexp, Secretary. 
60, Gracechurch Street, E.C., Nov. 18, 1884. 


WIGAN CORPORATION GAS DEPARTMENT. 
HE Gas Committee are prepared to 


receive TENDERS for the supply of RETORTS, 
FIRE-BRICKS, and CLAY required for the Gas- 
Works for the ensuing Twelve months. 

Further particulars can be had from Mr. Hawkins, 
the Engineer. 

Tenders to be sent in, endorsed “ Tender for Fire- 
Clay Goods for the Gas-Works,” and addressed to the 
Town Clerk, Wigan, not later than the 3rd of December 
next, at Ten a.m. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

MaskeLi Wo. Peace, Town Clerk. 

Wigan, Nov. 20, 1884. 


WIGAN CORPORATION GAS-WORKS. 


T HE Corporation of Wigan invite 
TENDERS for the TAR produced at these 
Works during the years ending May, 1886, 1887, 
and 1888, 

The Works are connected with the Lancashire and 
Yorkshire, and London and North-Western Railways, 
and the Leeds and Liverpool Canal. 

Suitable land may be had adjoining the Gas- 
Works upon which distilling plant may be erected, if 
necessary. 

Further particulars can be had on application to 
Mr. Hawkins, the Gas Engineer. 

Tenders to be sent in, endorsed “ Tender for Tar,” 
and addressed to me not later than the 17th of Decem- 
ber next at Ten a.m. 

The Committee do not bind themselves to accept the 
highest or any tender. 

Maskett Wx. Peace, Town Clerk. 

Wigan, Nov. 20, 1884. 





OLDBURY LOCAL BOARD OF HEALTH. 
(Gas DEPARTMENT.) 


HE Gas Committee of the above Board 
invite TENDERS for the whole of the AMMO- 
NIACAL LIQUOR produced at their Works for a 
period of either One or Two years from Dec. 31, 1884, 
Quantity made per annum, about 200,000 gallons. 
Tenders to be sent in not later than Tuesday, Dec. 2, 
1884, to be addressed to the Chairman of the Gas Com- 
mittee, at the Gas- Works, Dudley Road, Oldbury, near 
Birmingham, and endorsed “ Tender for Liquor.” 
By order, 
Frep. J. Nontu, Engineer. 





BRECON GAS COMPANY'S WORKS, 


ENDERS are invited for the Tar and 
LIQUOR produced at these Works for One, Two, 
or Three years, commencing on the Ist of January, 1885. 
— quantity of Coal carbonized is about 2000 tons 
early. 
° Sealed tenders, endorsed “Tender for Tar and 
Liquor,” to be sent in not later than the 3rd of 
December. 
By order, 
Epwin A. Wricut, Secretary. 
Gas Offices, Brecon, Nov. 21, 1884. 





TO BUILDERS AND CONTRACTORS—BRICK 
GASHOLDER TANK, 


T HE Directors of the Barnsley Gas 

Company are desirous of receiving TENDERS 
for the construction ofa BRICK GASHOLDER TANK, 
122 ft. diameter, and 26 ft. deep, at their New Works, 
situated at Old Mill, Barnsley. 

Plans and specifications may be seen, on and after 
Thursday, the 27th inst.,on application to the under- 
signed, from whom Forms of Tender and Bills of 
Quantity, or any other information, may also be ob- 
tained, upon payment of two guineas, which will be 
returned to those parties who send in a bond fide 
tender. 

Sealed tenders, addressed to the Chairman, and en- 
dorsed “‘ Tender for Gasholder,” to be delivered at the 
Company's Office not later than Thursday, the 4th day 
of December, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Jonn HvUTcHINSON, 
Engineer and Manager. 

Gas Offices, Pontefract Road, Barnsley, 

Nov. 21, 1884. 


TO GASHOLDER MAKERS, 
T HE Directors of the Barnsley Gas 


Company are desirous of receiving TENDERS 
for the supply and erection at their New Works, Old 
Mill, Barnsley, of a TELESCOPIC GASHOLDER, 
120 ft. diameter, and 52 ft. high, with the necessary 
Standards, Girders, Inletand Outlet Pipes, &c. 

Plans and specifications may be seen (on and after 
Thursday, the 27th inst.), on application to the under- 
signed, from whom Forms of Tender, and Bills of Quan- 
tity, or any other information, may also be obtained, 
upon payment of two guineas, which will be returned to 
those parties who send in a bond fide tender. 

Sealed tenders, addressed to the Chairman, and en- 
dorsed “ Tender for Gasholder,” to be delivered at the 
Company’s Office, not later than Thursday, the 4th day 
of December, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Joux HvtTcHtnson, 
Engineer and Manager. 

Gas Offices, Pontefract Road, Barnsley, 

Nov. 21, 1684. 





964 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT.  [Nov. 25, 1884, ; 
T HE Directors of the Sleaford Gas F. & C ; 0 S L E R, 


Company, Limited, invite TENDERS for their 
surplus TAR, and entire make of AMMONIACAL 
LIQUOR, produced at their Works, for a period of One 100, OXFORD STREET, LOND ON, Ww. Eor' 
MANUFACTORY AND SHOW-ROOMS, 3 
BROAD STREET, BIRMINGHAM. 


year from the Ist of January, 1885; the Company load- 
EstasiisHeD 1807. 


ing into Contractor’s barrels on the Works, the Con- 
MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 





tractor paying all carriage and cartage. 
Tenders to be sent in to the undersigned by the Ist of 
December, stating price per ton for Tar, and per ton 
per degree Twaddel for Liquor. 
Harry Wimuvrst, Manager. 
Gas-Works, Sleaford, Lines, Nov. 19, 1884. 














cownewas Gin CONAN, 2” WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES. . 
THE Directors of the above Company TABLE GLASS OF ALL KINDS. 
AMMONIACAL LIQUOR ended we duals Works ton CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMps, Ess 
8 period of One year from the Ist of January next. 
The Company will load it in Contractor’s tanks at 
the L. & N. W. Railway Station at Oswestry. ESTABLISHED 18385. 
—— LIVESEY FIRE-CLAY WORKS, near BLACKBURN: in 
J. H. Parsons, Manager. BROTHERS & MASON, . 
ONSPIRACY AND PROTECTION OF ORLANDO BROTHERS, 
PROPERTY ACT. Itisrequired, under a Penalty MANUFACTURERS OF ORLANDO BROTHERS’ Con 


veniently read by the persons employed thereat. 
Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price 2s. per dozen, or 10s. 6d. = = 
per 100, post free. [ ] = = = 
*,* The Act extends to Scotland and Ireland. = 





of FIVE POUNDS, that a Printed Copy of the 4th 
Section of this Act shall be posted up at all Gas-Works, PATEN Fl RE-GLAY AS R ET 0 R T 
in a conspicuous place, where the same may be con- . Tec 












































London: Water Kina, 11, Bolt Court, Fleet Street, E.C. Cor 
GRICULTURAL VALUE OF REFUSE Tiles for Segment Ovens and every description of Fire-Clay Goods. 
GAS LIME. A leaflet on “ The Composition and 
Use of Gas Lime in Agriculture.” By Dr. A. VoELCKER, 
aac oamnecns|MOBBERLEY & PERRY, | : 
Ferksers cna ethers, Price tos. poris0, Specizaen oops, ’ ” 
‘armers others. \. . ’ 
by post, 14d. FIRE-CLAY AND BRICK WORKS, 
London: WatTER KiNG, 11, Bolt Court, Fleet Street, E.C. SsToOotuy :=4 B RI DeGeE % 
ABLES OF GAS VALUES, DIS- —— 2 a —_ ; - ii> =) 
COUNTS, DIVIDENDS, AND WEIGHTS AND 0 F —— ie) 
MEASURES, for use in Gas Offices, and by those en- e Cis'«ie*) . = me || 
gaged in the Manufacture and Distribution of Coal Gas. > Lt ° = . Lea 
By Tuomas NewsiGGinG, C.E., Member of the Institu- 1 s ‘Wii 
tion of Civil Engineers. Price 2s., post free. 2 3 
*,* The Fourth Edition of THE GAS MANAGER'S . . . _ 
* re : F Manufacturers of FIRE-CLAY GAS-RETORTS, Lumps, Tiles, Best Fire-Bricks, and every requisite for 
. Orders f 
poe og ey Ay te —— salen Gas-Works. Large Stock of all Sizes of Retorts on hand. 
London: Water Kina, 11, Bolt Court, Fleet Street, E.C: London Depot and Stores: PHCENIX WHARF, 70, 71, 72, & 73, BANKSIDE, SOUTHWARK. 
AGENTS AND MAKERS OF GREEN’S (OF MITCHAM) PATENT COKE BARROWS. 
MPROVEMENTS IN APPARATUS 
EMPLOYED IN THE MANUFACTURE OF THE 
Sececlion. eceitten ont eulenpeh aie s'cenpher Mis 
strations. ’ 
ii aaw eae Tee, | THAMES BANK IRON COMPANY, 
.8.8., late itan Gas Referee. tice 4s., pos 
— ° UPPER GROUND STREET, LONDON, S.E., 
London: WatTeRr Kina, 11 Bolt Court, Fleet Street, E.C. SUPPLY FROM STOCK 
Now Ready, 8v0, pp. 520, price 10s. 6d. CAST-IRON RETORTS AND ALL KINDS OF GAS-WORKS APPARATUS, 
A Fiera thoroughly Revisep Epirion, embodying the SOCKET-PIPES FOR GAS OR WATER PURPOSES, 
Act of 1888, and all Reported Decisions to date. FLANGE-PIPES FOR STEAM, 
oa ; RAIN-WATER PIPES AND GUTTERS, | 
PATENTEES’ MANUAL:| gor-warEzR BOILERS, PIPES, AND CONNECTIONS, | 
BEING A TREATISE ON THE 
A LAMP-COLUMNS, LAMPS, LAMP-FRAMES, WROUGHT TUBES, &c., | 
snd grannint - aang a HOT WATER AND HOT AIR APPARATUS, | 
PATENTEES AND INVENTORS. ERECTED COMPLETE ON THE MOST IMPROVED PRINCIPLES. 
BY 
JAMES JOHNSON | 
Of the Middle Temple, Barristerat Lae; ’ | WF OOD THROU GHInN G | 
— FOR PRESERVING GAS SERVICE-PIPES. é' 
J. HENRY JOHNSON, Assoc. INsT. C.E., : 
Solicitor and Patent Agent. 
Lonpon : 
LONGMANS, GREEN, & CO., Paternoster Row. 
NOW READY, PRICE 7s, 6d., 
A TREATISE 
ON THE = 
PURIFICATION OF COAL CAS, 
AND THE A 
ADVANTAGES ro 
or 
COOPER’S COAL-LIMING PROCESS. a 
BY Ad 
R. P. SPICE, M.Inst.C.E. ond 
* 


With Illustrations. 
DEDICATED TO THE Lonpon Gas RxFEREES. 





Contents: Chapter I., Modern History. Chapter IL, 
Cooper's Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter V., 








a See Attention is respectfully invited to the economy resulting from the use of the above in pre- 
venting the decay of Wrought-Iron Pipes, and in adding considerably to their duration. E THI 

Puees ty The Price being only from ONE PENNY to THREE-HALFPENCE per foot, according to 

E. & F. N. SPON, Lonpon anp New York. size and strength, it is soon compensated in the saving of Gas, and offers an advantage to Engineers 

; in their efforts to reduce the percentage of loss by leakage. 
w oe re G Made in any lengths from Four to Twelve Feet. a 
, 

At the Office of the Jounnat or Gas Licutina, &c., THOMAS PROUVUD Tue 





11, Bout Court, Fuzet Street, Loxpoy, E.C, Brookfield Gas Apparatus and Wood Grid Works, 103, Icknield Street, Birmingham. Pat 








PS, 


for 


7 
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TUESDAY, DECEMBER 2, 1884. 


THE LAST OF THE CRYSTAL PALACE ELECTRIC AND GAS 
EXHIBITION. 

Tue final meeting of the General Committee for the Gas 

Section of the Crystal Palace Exhibition was held on 

Tuesday last, at the Westminster Palace Hotel—Mr. R. O. 

Paterson, of Cheltenham, President of The Gas Institute for 








the exhibition year, in the chair. A full report of the pro- 
ceedings appears in another column ; and the present issue 
of the Journat also contains a review of the newly-published 
Report of the Committee, with the appearance of which 
their public labours end. The meeting last week was most har- 
monious. Nothing could be more cordial than the relations 
between the members of the Committee, as representatives 
of the guarantors, and as spenders of the money guaranteed. 
The most complete satisfaction was expressed with respect to 
the character and results of the work of the Executive ; and if 
ever the members of the Executive Committee have felt plea- 
sure throughout the period during which they have exercised 
their onerous and generally thankless duties, it must have been 
when they received the earnesi assurances of their colleagues 
from all parts of the Kingdom that their pains were recognized 
and their services esteemed as they deserved. Mention was 
made at the meeting of an unpleasantness that cropped up dur- 
ing the course of the exhibition ; and of the obscure attempts 
made at different times to create discord among the Executive, 
or between the Executive and the guarantors, by the simple 
process of assuming the existence ofa disturbing element. But 
for these allusions to a really insignificant matter we should 
not have noticed it ; and only do so now to remark that the 
proceedings of last Tuesday’s meeting dispose at once and for 
ever of all gratuitous insinuations of the kind mentioned. 
The most eminent and high-minded members of the pro- 
fession of gas engineering in the United Kingdom were 
enlisted for the administration of the funds contributed by 
the Gas Companies and Corporations of towns owning gas 
undertakings ; and, unless it is to be supposed that these 
qualifications are to be passed over in future, no better selec- 
tion could be made at this moment for a similar purpose. 
It is foreign to the spirit of the men who, at the request of 
their colleagues, undertook the management of the Gas 
Section in the interest of the gas industry of these kingdoms 
to claim perfection for their work. All that they seek to 
receive is an acknowledgment that they have done their 
best ; and this recognition has been fully and freely accorded 
by those who know what their work has been, and have the 
best right to pass judgment upon it. 

The business of the meeting of last week was twofold—to 
signalize the completion of the work for which the Committee 
was called into existence, and to decide upon the settlement 
of the finances. It is a pleasing fact that there is a substantial 
balance of cash in hand ; and the question of its disposal came 
up for consideration in due course. We use this form of 
words as expressing the formal state of affairs; but in reality 
the destination of the surplus funds was predetermined by the 
nature ofthe case. Although nominally in the control of the 
Committee, the surplus naturally belongs to the guarantors ; 
and therefore, although it is possible to sympathize with the 
aspirations of those who held the view that the money 
should be handed over to the Benevolent Fund of The Gas 
Institute, to do so would be a distinct breach of faith. It 
is impossible to forget, in discussing this question, that the 
money was subscribed for a specific purpose ; and, when this 
object had been attained, the destination of the remainder 
could not be doubted for a moment. It must be returned to 
the last penny. Although it is somewhat harsh to say so, it 
is certain that an injunction would lie against the trustees 
of this money if they parted with it for any other than its 
original purpose. It may be, as declared at the meeting, 
that the guarantors do not wish for any return of the amounts 
paid ; but thisis beside the question. It is open to anyone to 
approach the owners of the money, now while the accounts 
are under audit, for the purpose of procuring their assent 
to the transfer of the balance, or of any portion of it, to 
another object ; and the object put forward at the meeting 
—the Benevolent Fund—is doubtless a worthy one. It is a 
cause that does not lack able and persevering advocates ; 
and we trust these will not accuse us of showing any lack 
of sympathy with their aims if, for the moment, we suggest 
another way in which the disposal of the money in question 
will seem to accord much better with the original purpose of 
the fund. 

Could not the balance be profitably placed under the control 
of a Committee, to be devoted to the occasional work of the 
kind so well done (as appears from the Report) by Mr. Hartley, 
Mr. Dibdin, Professor Foster, and Mr. D. Kinnear Clark ? 
This would be different from the endowment of a Research 
or Investigation Committee, and might be described as the 
addition, to the other functions of the Institute, of the position 
of a permanent Reference Board, or something analogous to 
the French Société d’Encouragement. We now possess, in 
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the newly-published reports of these experts, an invaluable 
register of the nature and performances of the best gas- 
consuming appliances of the period. Invention is never at a 
standstill, however ; and already some of the articles tested 
last year have become obsolete, or are considered old-fashioned. 
Why could not the data obtained at the expense of so much 
pains be carried forward continuously, by similar testings 
of every new appliance as it is placed upon the market ? 
Inventors and manufacturers would generally be willing to 
send their productions to be tested, and would pay a reasonable 
fee for the advantage; while the published proceedings of 
the Institute would be enriched by an annual appendix 
containing full details of the novelties thus brought forward. 
The list of premiums given by the Institute might even be 
extended, by grants of medals (or awards in other forms) for 
the best new gas cooking or heating stove, or lighting burner, 
of the year. This suggestion is, of course, crude, and does 
not pretend to acceptability in point of detail; but it may be 
worth bearing in mind, now that there is a possibility of easily 
obtaining the necessary funds. It could not be expected that 
a Reference Board of the kind thus sketched would be self- 
supporting ; but a few hundred pounds would give it a fair 
start, and a year or two of experience would show whether 
the plan is worthy of continuance. The adoption of the idea 
would show that the Institute has an interest in the improve- 
ment of gas-consuming apparatus. We make the suggestion 
as a last contribution to a movement that has received the 
unwavering support of the Journax from its inception to its 
triumphant close. 


ELECTRIC LIGHTING MEMORANDA. 


Ir is a striking coincidence that at the time when despairing 
electric lighting speculators in England were making a last 
desperate effort to throw the blame for their misfortunes upon 
the Board of Trade, the financial condition of the Edison 
lighting experiment in New York was exposed by the state- 
ment which was published in our last issue. It is to be 
regretted, perhaps, that this most convincing revelation was 
not made a week or so earlier; but the effect will be the 
same in the long run. The electricians and their friends 
of the Daily Press will, of course, ignore these damag- 
ing reports; but not all the boasting which Mr. Robert 
Hammond can publish through a complaisant Pall Mall 
Gazette interviewer will counteract the slow, quiet opera- 
tion of the Svatist’s communication. It is scarcely possible 
to enhance, by any commentary, the interest of this state- 
ment. The Edison experiment in New York was the “lone 
‘star ”’ of the electricians ; shining steadily through the wreck 
of constellations. It started with all the advantages of a 
native enterprise ; conducted its operations more Americano ; 
and is carried on under the eye, as it was based upon the plans, 
of the supreme American inventor of the age. Unlimited 
capital was at command for starting and developing the 
system into a paying business; genius and perseverance 
were united in the management; and there was a com- 
plete absence of everything like legal restriction, such as is 
so bitterly complained of in the old country. The customers 
were picked, so as to eliminate all whose requirements did 
not perfectly agree with the convenience of the pro- 

viders. Nothing was lacking to ensure, as far as outside 

conditions could be manipulated, the technical and financial 
triumph of the new system over its struggling rival—gas at 

about 9s. 2d. (!) per thousand cubic feet. Yet the result is 

declared to be, ‘‘ when viewed from an impartial standpoint, 

‘“‘not only disappointing, but absolutely and finally disposes 

‘of any idea that electric lighting in England contains the 

** germs of remunerative investment.” We should never have 

written anything so dogmatic ; but, then, nobody would credit 

us with being ‘‘impartial.”” The last paragraph of our 

contemporary’s statement is worth making a note of, for 

bringing into gas directors’ official orations: “So far as 

‘central station lighting is concerned, the prospects in 

** England are hopeless, until a radical improvement in prin- 

“ciple has been effected ; and boards of directors maintaining 

“‘ the contrary, in face of the experience gained on both sides 

‘of the Atlantic, incur a responsibility which, for our part, 

‘*we are disinclined to share.” 

The lawyers are expecting a rich harvest over the impend- 
ing litigation between the makers of incandescent electric 
lamps ; but it is doubtful, after all, whether the money will be 
forthcoming. The Edison and Swan people talk very largely 
about proceeding against infringers of their patents—in which 
category they place every other maker of a lamp consisting 
essentially of a vacuum bulb and a carbon filament. There 


cannot be a doubt that the manufacture of these commodities 
is a profitable business, because for ship and private lighting 
there is a certain demand for lamps; and any party com. 
manding the monopoly of the trade would make good returns 
upon a fair amount of capital. Failing in station lighting, 
the present owners of the Swan and Edison patents declare 
they will now try to stamp out all competitors in the 
lamp trade; and as they have a considerable amonnt of cash 
at command, there can be no doubt that they will be able to 
create a very great disturbance in this branch of industry, 
Whether they will do themselves any good in the end igs 
more questionable. It is within possibility that the incan. 
descent lamp patents held by the Edison and Swan Company, 
for which they paid £178,000, may be like the Otto gas. 
engine patent, or the Graham-Bell telephone patents. On 
the other hand, it is doubtful whether all the trade there is 
to be done now, or for some years to come, in merely making 
and selling lamps will return a profit upon the unwieldy 
capital of this Company, to say nothing of the proportion 
of it which is already lost in other ways. In any case, the 
success of the Edison-Swan claims would mean a rise in the 
price of lamps, and consequently another check upon the 
development of the industry. 

The recent presidential canvass in the United States has 
been marked with many new and curious embellishments 
—the greater part of which have inspired reputable citizens 
with shame, as they have aroused amazed disgust all over the 
rest of the world. One of the very minor novelties in the 
campaign was an attempted conversion of Edison electric 
lighting plant to the purposes of political display; and the 
ingenuity of the idea does credit to its originators—the 
Democrats or Republicans (report does not say which) of 
the Edison Company's staff in New York. No political can- 
vass in the States—the chosen home of the practical man— 
is conducted without torchlight processions composed of men 
in tinsel armour, dragging wooden cannons, and accompanied 
by brass bands and other awe-inspiring furniture. The average 
American political procession is about as dignified as an ordinary 
circus entry into a country town. In the Edison procession, 
however, there was decided novelty. A dynamo and engine 
were placed upon a truck drawn by van horses, and generated 
a current, which was led off to a cable circuit of the usual 
pattern, provided with connections for lamps at every 5 feet 
of its length. The cable was carried in the hands of a file 
of men, who surrounded the travelling machinery in the 
form of a hollow square ; and every man wore a helmet sur- 
mounted by a 16-candle power lamp, supplied by small wires 
connected to the points upon the cable. All the van horses 
were similarly adorned, and the square thus perambulated 
the streets of New York on the night of Oct. 31, striking 
terror into the breasts of the “traitors” on the other side. 
Unfortunately—there is always an ‘“‘ unfortunately” in these 
cases—the procession started and ended well; but in the 
midst of their march, where the streets were lined with 
people ‘* who were particularly anxious to witness the electric 
‘light display,” the lamps went out, and the procession 
moved in funereal gloom. Itis explained that the suspension 
of the illumination was caused by some mud clogging the 
pump. There appears to have been a very great deal of 
‘‘mud,” of various descriptions, brought into this last 
presidential election. 


PROPOSED SEPARATE GAS SUPPLY FOR ASTON-JUXTA- 
BIRMINGHAM. 


Ir has become a regular thing every year for some one of the 
townships supplied with gas from the Birmingham Corpora- 
tion undertaking to demand separation and gas-works of its 
own. Last year the authorities of King’s Norton essayed to 
gain their independence in this matter ; and now it is the 
Local Board of Aston. It is curious that, in all these 
instances, the agitation for a separate gas supply originates 
with the Local Authority. The reason for this is not far to 
seek. All these semi-independent localities contribute, in the 
form of gas-rental, more or less towards the amount which 
Birmingham ostentatiously takes from the gas profits towards 
the rates of the borough, and which chiefly goes to defray the 
cost of ‘‘ Chamberlain boulevards,” and other municipal vanl- 
ties. According to the Chairman of the Aston Local Board, 
the yearly contribution of the Manor to the Borough, in this 
form, is about £4000. The precise amount, however, is of no 
moment; the principle being the same. ‘ Here’’—we can 
imagine the rebellious contributory Local Authorities saying 
among themselves—‘‘ we cannot spend a farthing, in boule- 





‘yards or anything else, that does not come directly from 
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«our rates; and yet our ratepayers contribute all this money 
«to Birmingham!” And then arises a spirit of envy, which 
leads these Authorities to wish they were like West Bromwich, 
Oldbury, and Smethwick, which are at least self-supplying in 
the matter of gas. In Aston these considerations have so 
weighed with the Local Board, that they have decided, by a 
majority of twelve votes to one, to separate themselves from 
Birmingham; but the public meeting called to ratify this 
determination has declined to do so—the refusal being accom- 
panied with a display of that mob-rule which has of late 
disgraced the Midland capital in another connection. The 
meeting, we are told, “‘ separated in disorder ;” but it is 
understood that a poll will be taken. Consequently, the 
matter is not yet settled; but it appears that meanwhile 
nothing will be spared to prevent a disturbance of the pre- 
sent arrangement. When there is a question of this kind 
afloat, the Birmingham Gas Committee always give public 
expression of their utter indifference as to the issue, and 
hasten to inform the discontented suburb that every informa- 
tion relative to the prospective cost of a separation will be placed 
at their disposal. That fast friend of the Corporation, the 
Birmingham Post, also on these occasions prints articles in 
which the restless localities are assured, with ponderous 
argument, that, while it holds their interests as dear as those 
of the Corporation, they would really be much better off if 
they would remain as they are. People, however, say that, 
notwithstanding these public expressions of indifference on 
the part of the Birmingham Corporation and their supporters 
of the local Press, they always resist these dismemberment 
proposals by every means in their power. In the present 
case, as it is all Birmingham against Aston, the issue is 
scarcely doubtful. 


AN IMPORTANT MEETING IN STALYBRIDGE. 


Tue absurdity of the present system of referring all important 
matters in connection with town management to a statutory 
meeting of owners and ratepayers was very clearly shown on 
a recent occasion in Stalybridge, when the application of the 
Stalybridge and Mossley Local Authorities for parliamentary 
sanction for the purchase of the gas undertaking was form- 
ally submitted for approval. The meeting was called in the 
forenoon, and about thirty or forty of the inhabitants attended. 
A kind of opposition, manifested chiefly by the persistent 
asking of questions, arose among this body of ratepayers, and 
prevented the Mayor from carrying the affair through merely 
as a matter of form. One of the opposition very naturally 
asked whether that was to be considered a fairly repre- 
sentative meeting of the townspeople; and was informed, 
in reply, that if only one man were present “it would 
‘have been all the same.” In the circumstances, the 
Mayor had a good deal more trouble in managing the meeting 
than he probably expected, for nearly every one of the rate- 
payers thought himself compelled to say something ; and, in 
reply to these desultory questions and comments, the terms 
of the proposed transfer had to be detailed and explained over 
and over again. In the end, when the resolution was put, 
the voting was even ; but this fortunate result, which enabled 
the Mayor to use his casting vote in favour of the Corporation 
scheme, was only secured by the timely appearance upon the 
scene of ‘a man who appeared to be a coalheaver or a sweep.” 
The ratepayers of Stalybridge are under a great obligation to 
this interesting individual, who, in parliamentary fashion, 
just came in in time to be counted in favour of a resolution 
which he had not heard debated, and probably did not under- 
stand. At least, if he did not save the gas undertaking for 
the ratepayers, he saved them the cost and trouble of a poll. 
It is an incident that ought to be held in remembrance in 
Stalybridge and clsewhere. 


MR. CHAMBERLAIN AND PROFESSOR TYNDALL, 


Tue painful’ controversy between the President of the Board 
of Trade and Professor Tyndall, respecting the official treat- 
ment of Mr. Wigham, appears to increase in bitterness with 
time. It is lamentable that a Minister of the Crown and 
an honoured instructor of the public should be at personal 
variance in this wise; yet so it is, and the parties are 
apparently irreconcilable. Ths language of the disputants is 
not at all edifying ; and it must be admitted that, in picturesque 
invective, Mr. Chamberlain runs a bad second to the eloquent 
Professor. The President of the Board of Trade makes up 
for the comparative baldness of his expressions, however, by 
the bitterness of his curt official declarations. He accuses 
Professor Tyndall of having indulged in “ unworthy and 
‘“‘ungenerous insinuations” against public servants ; and, not 





to be behindhand, Professor Tyndall gibes, in return, 
at the Minister, for having ‘‘just emerged, defeated, from 
“an attempt to pack a Royal Commission;” and de- 
clares that he repudiates the ‘“‘mean and _ grinding”’ 
‘despotism which he (Mr. Chamberlain) would introduce 
‘into official life.’ It is fortunately not for us to decide 
whether, and to what extent, Mr. Wigham’s inventions 
relating to the service of lighthouses, chiefly in connection 
with the adaptation of gas for this purpose, have been 
appropriated, without acknowledgment, for the public service, 
and the inventor snubbed and kept back, as alleged, in order 
that an official favourite might be pushed forward. Professor 
Tyndall has a good argument, in support of the position he 
has taken up as Mr. Wigham’s champion, in the fact that the 
Trinity Board have paid the latter £2500, by way of compen- 
sation for the so-called “appropriation of his invention of 
‘« superposed lenses for the new Eddystone Lighthouse.” At 
the same time, it could have been wished that the discussion 
of these matters had been kept free from such personalities as 
have passed between Mr. Chamberlain and Professor Tyndall, 
without adding to the reputation of either. 


GHater and Sanitary Affairs. 


Discussion is rife as to the propriety of the course pursued by 
the London Water Companies in cutting off the supply when 
rates are in arrear. What a great Municipal Authority might 
do under such circumstances is never considered. Perhaps 
such an authority would not be subject to that mischievous 
agitation which is kept up in the Metropolis by the so-called 
Consumers’ Defence League. Hard cases are said to make 
bad law, and there can be no doubt that cases of hardship 
do arise in connection with the proceedings which Water 
Companies find necessary for the protection of their interests. 
A case of this kind was made known the other day at the 
Worship Street Police Court, where a laundress, who held 
a house as a weekly tenant at Hackney, had the water supply 
cut off from her premises because the landlady neglected 
to pay the water-rates to the East London Company. 
The tenant inquired of the Magistrate whether she was 
obliged to pay rent for the house, seeing that the water-rate 
was included in the rent. Mr. Hannay, to whom the appli- 
cation was made, seems scarcely to have given the woman 
the best advice that could have been offered. In the first 
instance, he told her that the only course open to her was 
either to persuade the landlady to pay the water-rates, or to 
leave the house. After some discussion, the advice given was 
‘‘to borrow water of her neighbours till the matter was 
‘“‘ settled.” This is distinctly illegal; and the case would be 
a flagrant one if the water was not merely for personal use, 
but for the purpose of a laundry. It would have been better 
had the woman been advised to pay the water-rate, and deduct it 
from her rent. In this case, blame is thrown upon the Company 
by writers in the press; but what shall be said of a landlady who 
so ignores her duty to a tenant? One curious incident is 
furnished in a letter to The Times, written by Mr. Massey- 
Mainwaring, a gentleman connected with the Native Guano 
Company, who has some kind of dispute with the Chelsea 
Water Company, in consequence of which his supply has been 
cut off. It would seem as if the pipe had been cut, but that 
the supply still flowed; for the gentleman in question asserts 
that the water has damaged the roof of his cellar so as to 
loosen the brickwork and undermine the public pavement, 
which may at any moment fall in. In the event of an 
accident, he wishes to know who would be responsible. Very 
ingeniously he makes this affair the occasion for a little essay 
in The Times on the desirability of treating London sewage 
by the “A.B.C.” process. Perhaps Mr. Massey-Mainwaring, 
having achieved this object, will now be content to settle his 
dispute with the Chelsea Company, and have the roof of his 
cellar rendered secure. 

A serious want of water still affects many parts of England. 
At Manchester the inconvenience thus experienced brings to 
the front a question whether certain millowners and others 
on the banks of the Etherow do not possess an undue 
advantage, in being able to command a supply of compensa- 
tion water equal to 13 million gallons per day, let the seasons 
be never so dry. This volume must be supplied by the Man- 
chester Corporation, whatever may be the wants of the 
general body of the inhabitants; and any failure to comply 
with the letter of the law concerning the compensation water 
exposes the Corporation to heavy statutory penalties. The 
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scarcity of water in Manchester is the cause of much anxiety ; 
and nothing short of a heavy and protracted rainfall is likely 
At Rotherham, where 
also the supply is deficient, the inhabitants have been 
comforted by a report from the Water Committee of the 
Town Council, stating that the present drought is not so 
intense as that which they suffered in 1874; and that a falling 
off in the supply might be “‘ reasonably expected” in cycles 
‘* A falling off in the supply” is a startling 


to meet the necessity of the case. 


of ten years. 
phrase. If the water-works are thus to fail in time of need, 
they are not what they ought to be. 
made not merely for average years, but for very dry ones. 
Figures are given to prove that the Town Council of Rother- 
ham are practically getting and pumping all the water it is 
possible to obtain from the present sources of supply, with 
the existing pumping power. If so, and yet the supply is 
insufficient, there is evidently need for something more to be 
done. Ataspecial meeting of the Town Council held last week, 
certain measures resolved upon by the Water Committeewere 
described, by which the supply would be increased to the 
extent of 350,000 gallons per day within a fortnight; the total 
expenditure being £1860. A portable engine and a centri- 
fugal pump form part of the appliances. Mr. Mansergh has 
propounded a scheme costing £53,000, with an annual charge 
(including the sinking fund) of £3221. The general mistake 
seems to be that of ignoring the necessities which inevitably 
arise when the cycle of drought returns. Population increases; 
but the water-works are not enlarged in due proportion. 
The time of distress comes, and then work is begun which 
ought to have been finished before the emergency arose. 

The Kingston sewage inquiry is to be resumed to-morrow ; 

and it appears to be understood that no further delay will be 
permitted. A hard fight is threatened over the proposed dis- 
solution of the Joint Board, with a further expenditure of the 
ratepayers’ money. The wisdom of holding this inquiry, 
pending the appearance of the Report of the Royal Commis- 
sioners on the Metropolitan Outfalls, is strongly disputed in 
some quarters. The report which Sir J. Bazalgette and Mr. 
Dibdin have presented to the Metropolitan Board on the treat- 
ment of London sewage, has some bearing on the Thames 
Valley question. This report entertains the idea that the 
whole volume of the London sewage can be treated success- 
fully by chemical means, without changing the present 
position of the outfalls. The only point not brought out 
clearly and specifically in the report, is whether the chemical 
treatment of sewage, in the manner proposed, would be likely 
to create offensive odours, prejudicial to the interests of a 
residential neighbourhood. As sewage experiments of this 
nature have been conducted at Pimlico without exciting 
attention, we may presume that the precipitating process 
has been accompanied by a measure of deodorization so as 
to prevent any annoyance to the inhabitants near at hand. 
If the sewage can be precipitated, and the sludge disposed of, 
without nuisance, it will be argued that such a method might 
be applied to the sewage of the Thames Valley without taking 
it down to Crossness. If the Royal Commissioners have this 
idea in their minds, their Report on the Metropolitan Outfalls 
may not contain any direct reference to the drainage above 
London. It is quite probable the Commissioners will be found 
favourably impressed with the merits of chemical treatment, 
seeing that Mr. Dibdin was one of the witnesses who appeared 
before them, and who therefore would not fail to expound the 
virtues of the plan which he has elaborated in connection with 
the Metropolitan sewage. It will be remembered that the 
Select Committee on the Thames Valley Provisional Order 
were influenced in their conclusions by the apparent eligibility 
of chemical treatment. Chemistry, in fact, threatens to 
dissolve the Joint Board, and to supersede Sir J. Bazalgette’s 
plan for combining the sewage of the Lower Thames Valley 
with that of the Metropolis. The sewage question is now 
approaching a crisis which may prove of much more general 
importance than is at present conceived. 





Mr. W. T. Wuireman asks us to point out, in connection with inter- 
national and industrial exhibitions, that, under the provisions of the 
Patents, Designs, and Trade Marks Act, 1883, the six months’ protection 
of unpatented inventions shown at such exhibitions is no longer accorded 
unconditionally ; such protection being now obtainable only by compliance 
with the requirements stated in section 39 of the Act, and rule 17 of the 
Patents Rules. 

Mr. H. B. Drxon, M.A., Millard Lecturer in Chemistry at Balliol 
College, Oxford, last night gave, at the Society of Aris, the first of the 
Cantor Lectures for the present session. The subject selected by Mr. 
Dixon is “The Use of Coal Gas,” and he will deal with it in three 
lectures, to be delivered on succeeding Monday evenings. The first 
lecture was devoted to the composition of coal gas, its properties and its 
combustion; in the second, Mr. Dixon will consider coal gas as a source 
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Essays, Commentaries, and Rebietus, 
DEATH OF THE REV. W. R. BOWDITCH, B.A. 
Tue Rey. William Renwick Bowditch, B.A., known in the gas 
world as the author of ‘‘ The Analysis, Technical Valuation, Purif. 
cation, and Use of Coal Gas,”’ died at his residence, Warren Terrace, 
Wakefield, on Sunday morning, the 16th ult. Mr. Bowditch, 
who was 65 years of age, formerly lived at Norwood, Surrey; but 
had been Vicar of St. Andrew’s, Wakefield, since 1845—a period 
of nearly forty years. He was educated at Oxford; and for some 
time prior to going to Wakefield he laboured at Waddington, near 
Clitheroe, Lancashire. It appears that the deceased gentleman 
took cold on the previous Wednesday, when he visited several parts 
of his parish, and was engaged in connection with some proposed 
additions to his school-rooms. Notwithstanding this, and although 
he had recently had the assistance of two curates, Mr. Bowditch 
personally conducted the usual Wednesday evening service at his 
church. On the following day he was seriously ill; and his 
medical adviser being called in, found him suffering from a severe 
attack of inflammation of the lungs. All that medical skill could 
suggest was done; but the sufferer gradually became worse, and, 
as stated above, expired about five o’clock on Sunday morning, 
The remains of the deceased were interred on the following Tuesday 
at the Wakefield Cemetery, in the presence of a large assembly, 
among whom were many of the local clergy. 

Mr. Bowditch formerly took great interest in gas matters, and 
carried out many important investigations having reference to its 
composition, purification, and use. His book above mentioned 
(published in 1867) may still be consulted with interest and profit 
by all who are concerned with the manufacture and sale of gas, 
The views therein expressed with regard to the proper method of 
condensation, and the precautions to be observed in carrying out 
this operation, embrace the gist of all that has been advanced 
thereon in recent years; while his remarks on the illuminating 
constituents of coal gas, and on the detection of the various 
impurities contained in it, reveal the thoroughly practical manner 
in which he conducted his investigations. Not only is Mr. Bowditch 
to be remembered for his literary work in connection with the 
elucidation of obscure chemical problems; his inventions would 
alone suffice to give him an honourable place in the records of the 
gas industry. These embrace an Argand burner on the regenera- 
tive principle, which, though faulty in construction, and thereby 
incapable of any general application, showed that he perceived 
clearly the direction in which the duty of gas-burners might be 
greatly increased ; an ingeniously simple and effective apparatus for 
determining the specific gravity of gas by the rate of its diffusion 
through a small aperture; a method of increasing the illuminating 
power of coal gas by carburetting it with heavy hydrocarbon oils 
(identical in principle with, and differing only in the character of 
the carburetting material employed from the comparatively recently- 
invented Albo-Carbon light) ; and, recognizing the faults inherent 
in the use of candles as a photometrical standard, he suggested, as 
a substitute for them, the combustion of naphthalene in hydrogen 
or carbonic oxide. 


GAS AFFAIRS IN NEW YORK AND BOSTON. 
DurineG the last few months gas matters in New York and Boston 
have possessed more than their ordinary interest to the members 
of the gas fraternity in the States, for it has been known that 
changes in the policy underlying the administration of gas affairs 
in these two cities were under consideration ; and the simple fact 
that it has been impossible to ascertain just what changes were 
contemplated has served to increase the anxiety as to what the 
future would unfold. 

The administration of gas matters in New York City has never 
been of a very happy nature; on the contrary, it might be said 
that the policy which has prevailed among those controlling the 
gas interests of the city has affected injuriously the gas industry of 
the country generally. It has always been a self-evident fact that 
the price of gas in New York was abnormally high. It would be 
idle to attempt to controvert this statement. True, it must be 
remembered that one prominent cause for the high price of gas has 
been the competition in the supply which has been fostered by the 
municipal authorities. Still we do not know that those who have con- 
trolled gas matters in the city have ever tried very hard to bring about 
a change which would, in the long run, be to the advantage of gas 
consumer and gas shareholder alike. So the ‘ dear public ”’ have 
thought their chance for cheap gas lay in the multiplication of 
gas companies. Consequently, the number of these corporations 
has been increasing, until there were, till a few weeks ago, seven 
Companies actually engaged in distributing gas in the Metropolis 
of America, with a new Company—the Equitable—pressing on 
hard with the completion of their plant. It is hardly necessary to 
say the capital accounts of the several Companies aggregate an 
amount out of all comparison with the quantity of gas sold. And 
when it was remembered how heavy were the charges attendant on 
maintaining so many separate undertakings, it seemed as if gas, at 
a reasonable figure, was an impossibility in New York. True, at 
times the gas consumers have been favoured with cheap gas; but 
these periods of joy have been few and far between. For while, 
after the inauguration of each competing Company, a gas war would 
ensue, and the selling price would go down to, or below the cost of 
manufacture, it would not be long before the heads of the several 
concerns would remember that to make money, not to lose it, was 
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the privilege of paying for gas a higher figure than they did before 
the birth of the last competing company to which they had pinned 
their faith. 

So things have gone on until recently; and when the Equitable 
Company was inaugurated with a roving Charter, it did seem as if 
the “last straw” was added. Certainly, the Managers of the 
several Gas Companies thought it was high time to look into the 
future; for, soon after it was definitely settled that the Equitable 
would make gas, rumours of the coming consolidation of the other 
Companies began to float on the air. At the time of the formation 
of the Equitable Company the several Gas Companies were work- 
ing by a “pool” arrangement. All the Companies charged the 
one price—2 dols. 25 c.—“ pooled” their earnings, and divided 
them among the proprietors in a proportion known only to them- 
selves. But while they were thus bound together by a mutuality 
of interests, they were subject to the expense of maintaining seven 
distinct undertakings. When, therefore, their mutual interests were 
threatened by the Equitable Company, it naturally occurred to the 
heads of the several concerns that they could put themselves in better 
fighting trim by forming one corporation of the seven Companies, 
and so save annually a large sum in salaries and other expenses. 
In a word, this is the scheme which has been carried out; but not 
so fully as it was intended, for the Mutual Company have dis- 
covered a clause in their Charter forbidding them to combine with 
any other company. This difficulty may or may rot be an insur- 
mountable obstacle. .By some it is claimed that the Mutual Com- 
pany is of the fold, yet not in the fold. That they purposely stay 
out of the combination because in this position they can be used 
as a formidable weapon in fighting the Equitable. The separate 
organization could be made use of in this way. The Mutual’s 
pipes and those of the Equitable Company being, in many cases, 
in the same streets, it is clear that the former Company could cut 
prices, so forcing down the Equitable; while the Consolidated 
Company could maintain its price. True, the Mutual would 
obtain a good deal of business now falling to the other Com- 
panies, but as the Mutual would, in the end, form part of 
the Consolidated Company, the latter would eventually come 
out even on this point. On the other hand, it is contended 
that no such use will be made of the Mutual; but, on the con- 
trary, that this concern will strive in the coming winter to 
obtain such an amendment of their Charter as will permit them to 
unite with the Consolidated Company. Time will show which state- 
ment of the case is correct. The capital of the new corporation 
is nearly 40 million dols.; and General Charles Rcome, formerly 
President of the Manhattan Company, is its President. The first 
public act of the Company’s officers was the announcement of a 
reduction in the price of gas from 2 dols. 25c. to ldol. 75¢. This 
is all very well; but it is a pity the reduction was not made years 
ago. There isa general impression abroad that after the fight with 
the Equitable is over, the price will be kept at 1 dol. 75c¢. This is 
another conundrum which must be left for the future to solve. 

Turning to the consideration of gas matters in Boston is a very 
pleasant relief. The ‘‘ Hub” of the universe is supplied by only 
one Gas Company; or, to be more accurate, the city proper is thus 
blessed. Each of the several suburban districts has its own Com- 
pany; but these concerns were formed when the outlying villages 
were under their own government, and were not subject to the 
Municipal Government of Boston. The one Company supplying 
the ‘* Hub ” is the Boston Gaslight Company, presided over by the 
Messrs. Greenough—father and son. The direct result of this one- 
headed gas supply has been that the denizens of Boston have had 
good and cheap gas. The Boston Company have never gone in for 
30 per cent. dividends, but have been content if they could pay 8 or 
10 per cent. The price of gas has of late years been 2 dols. per 
1000 cubic feet; but was reduced about a year ago to 1 dol. 80. 
More recently a further cut has been made; bringing the figures 
down to 1 dol. 50 ¢. Theilluminating power of the gas ranges from 
18 to 20 candles, and the Company are obliged to keep the gas 
free from more than 20 grains of sulphur per 100 cubic feet. The 
gas supply of Boston being thus so extremely satisfactory, it was 
thought that no attempt would be made by the horde of gas 
philanthropists to give Messrs. Greenough any aid in their task ; 
but the kindness of the ‘‘ patent process’? men knows no bounds. 
They therefore went before the Massachusetts Legislature last 
winter, and sought the repeal of the law which forbids the distri- 
bution of gas containing 10 per cent. of carbonic oxide. While it 
must be admitted that there are a few acres in the State of Massa- 
chusetts outside Boston, it must be conceded that in this particular 
case Massachusetts meant Boston. In a word, the ‘* Hub” was 
the chief objective point of the water-gas people. Messrs. Green- 
ough were therefore the head-centre of the resisting forces. The 
fight was a long and bitter one; the final result of the conflict being 
that the law remained unchanged. The contest was, however, too 
close to be pleasant; for there was not a vote to spare. Defeated 
at this point, the water-gas people adopted another plan. They 
formed the Consumers’ Gas Company of Boston, under the general 
manufacturing laws of the State. They then applied to the 
City Council for permission to open the streets of the city for the 
purpose of laying gas-pipes. The petitioners claimed they had a new 
process of making water gas which would produce an article in 
conformity with the State laws; but they declined to explain their 
method of manufacture, seeking to induce the city Solons to 
allow them to tear up the streets of the city on their bare statement 
that they had a water-gas process by working under which they 

could comply with the existing laws. Again Messrs. Greenough 
Were more than a match for the gas philanthropists; for the 





Council declined to grant the prayer of the petitioners. Now, in 
order to place the gas supply of the city on a surer foundation, 
the Boston Company have come forward with a proposition that 
the Legislature should appoint a Gas Commission who shall have 
power to regulate the gas supply, both as regards the quality of the 
article supplied and the price charged. It is always darkest before 
dawn. Let us hope that the Legislature will grant this reasonable 
request, and that it may be the beginning of a regulated monopoly 
in the gas supply of the country. We shall watch the result with 
great interest. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
A Goop sound advance in prices was made by most of the leading 
gas stocks in the course of last week; and those which did not 
move upward remained firmer at previous quotations. A fair 
amount of business was done in the Metropolitan Companies’ stocks, 
especially in Gaslight ‘‘ A,” which improved almost every day in 
price. On Saturday, after some considerable transactions had been 
effected, it left off at the best price of the week—a timely advance 
which may not be without some significance in relation to the 
tenders for the issue of £50,000 of this stock which have to be 
sent in by the 19th inst. Commercial old recovered 3; and South 
Metropolitan made further gains—buyers of the “ A’ stock making 
their price 5 better, and the “‘B” stock going up another 2. 
A further improvement was effected in the 10 per cent. pre- 
ferentials of The Gaslight and Coke Company, the “J” 
being the chief gainer; and the result was that the slight differ- 
ence between its price and that of the other 10 per cents. 
was still further reduced. Seeing that, in the order of priority of 
preference, the “‘ J’ stock is parted from the ‘‘E”’ stock by only 
the very inconsiderable amount of £90,000, which composes the 
“F” and “G” stocks, we think the time might not be long 
deferred before the ‘‘J” could be grouped in one quotation with 
the “C,” “D,” and “*E.” If the circumstances of the Company 
were such as to make a nice discrimination between the relative 
priorities of these preferences a matter of appreciable consideration, 
this would be a reason for still drawing a distinction between the 
“C,” the “ D,” and the“ E.” But with the Company’s magnificent 
surplus, after its preferences are provided for, it really seems as if 
one preference stock was as good as another. Buenos Ayres shows 
a slight apparent decline, due to the stock being quoted “ex new.” 

Water stocks generally were steady. East London alone gave 
way 2; but Chelsea improved 1, “buyers.” At the Mart, on 
Wednesday, £20,000 of Grand Junction new 7 per cent. shares, of 
£50 each, realized from £80 to £85 per share. The actual annual 
charge upon the Company for the capital so raised is thus reduced 
to rather less than 4} per cent. 

The markets closed at the end of the week as follows :— 
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THE REPORT ON THE GAS SECTION OF THE 
ELECTRIC AND GAS EXHIBITION AT THE CRYSTAL 
PALACE. 

Tuis work may fairly be described as one of the most important 
publications, relating to the interest of gas consumption in the 
United Kingdom, that has been published in recent times. When 
the idea of holding a gas exhibition on a large scale at the Crystal 
Palace was first mooted, it was supported by the Journat for 
many reasons; not the least being that it would serve as a kind 
of stocktaking of modern gas appliances just at a period of 
unusual excitement, when there was, for the first time for 
many years, a general disposition on the part of the public 
to look into gas matters. The volumes that are now before 
us* supply the necessary record of this stocktaking ; and it may 
be said at once that the manner in which the work has been 
done leaves nothing to be desired. An exhibition of appliances 
used in any art or industry is regarded with very different eyes by 
the general public and by people professionally interested in the 
objects shown. This remark is, of course, a truism; but it leads 
to a proper appreciation of those technical registers which, like the 
present, complete the work of an exhibition in the eyes of a prac- 
tical man. The casual visitor to an exhibition goes to be amused, 
or at least to pass away an hour or two in what he fondly hopes is 
receiving instruction as well as amusement. The professional man, if 
he visits a display of objects and apparatus used in his calling, recog- 
nizes as old acquaintances the great bulk of what he sees, and only 
expects to be interested in one or two novelties. After all, moreover, 
he may form his own opinion respecting the merits of what he sees ; 
but, if he is judicious, with a mental reservation until the whole have 
been compared and tested by the jurors or other experts who will 
be charged with the duty of investigating the merits of competing 
appliances. The reports of the able and experienced experimenters 
who have thus tested the Crystal Palace gas exhibits have been 
awaited with considerable interest; and now they are laid before 
the world, it is with great satisfaction that we are able to declare 
that they contain a mass of the most thorough, searching, and 
instructive material, which leaves nothing more to be said respect- 
ing the absolute and comparative merits of the apparatus which 
may be regarded as representing the highest development of gas 

utilization for the date 1882-83. 

The first volume commences with the report of the Executive 
Committee, giving the text of the invitations issued to guarantors 
and exhibitors, the names of the members of the General Com- 
mittee and of the guarantors, and a succinct history of the exhibi- 
tion from the point of view of the Executive Committee. In this 
report their proceedings in connection with the lighting of the Nave 
of the Crystal Palace naturally occupy the central position. Then 
follows the list of awards, already published in the Journat.} 
There is nothing in this part of the book to call for special men- 
tion; the greater portion being already known. This preliminary 
matter only occupies the first 19 pages of the book; the remainder 
of the 186 pages being occupied with the reports of the testing 
officers—Mr. I’. W. Hartley, on the calorific power of the gas used 
for the experiments; Mr. W. J. Dibdin and Mr. W. Foster, M.A., 
on the gas-burners ; and Mr. D. Kinnear Clark, on the cooking and 
heating stoves. These pages are a mine of original information, 
collected with the most painstaking accuracy, and are deserving of 
being taken with implicit confidence. The statements here given 
are based upon, and supplemented by very extensive tables, which, 
for the sake of convenience, have been collected and issued sepa- 
rately as the second volume. 

It is very satisfactory that the Committee were enabled to obtain 
such complete data respecting the calorific power of the gas used 
in the lighting and heating tests, by means of the new calorimeter 
designed by Mr. F. W. Hartley. This initial datum has hitherto 
been wanting in most tests of burners and stoves ; and the absolute 
value of the returns has therefore suffered. The gas used for all 
the experiments was taken from a holder at the Old Kent Road 
works of the South Metropolitan Company, which was filled, at 
the commencement of the tests, with the Company’s ordinary gas 
—the mean illuminating power of the stored gas was 16°6 candles— 
and served for all buta few special experiments. Allthe examiners 
express their sense of the advantages they enjoyed by reason of 
this special and practically unvarying store of gas; and the 
Committee have every reason to recognize the kindness of the South 
Metropolitan Gas Company in regard to the arrangements for these 
tests, which were all carried out upon the Company’s premises. 
Reverting to the calorimetric work of Mr. Hartley, however, it will 
surprise many to learn that this authority gives the heat-value of 
the 16°6-candle gas at only 622°29 units per cubic foot, at 60° Fahr. 
and 80 inches of the barometer. This is considerably below the 
value generally accepted—a fact fully recognized by Mr. Hartley, 
but which does not “disturb his belief” in the accuracy of the 
results. For some reason the Committee did not have the gas 
analyzed, which would have rendered the record more complete. 

The report of Messrs. Dibdin and Foster is almost an essay upon 
photometry. The novel observations upon the angles of incidence 
of light-rays upon photometer discs have already been published 
separately. It is worth notice that the authors preface their 
detailed remarks with an observation respecting the value of 
‘suitable reflectors’’ for improving the light-giving power of 





* “International Electric and Gas Exhibition at the Crystal Palace, 
1882-83. Report on the Gas Section, by the Committee appointed by The 
Gas Institute.” Two Vols. Edited and published for the Committee by 
W. H. Bennett ; 1884. 

t See Vol, XLIII., p. 627. 





burners ; but they conclude their remarks upon this head by say. 
ing that all the reflectors brought under their notice were “ not 
suitable.’’ The first section of this report deals with recuperative 
burners ; and a table is given which shows the extraordinarily high 
duty obtained from some of these. It has come to be generally 
understood that a high duty is not all that is necessary to make a 
burner popularly useful. The examiners evidently do not admire 
the Siemens burner, chiefly because of the cumbrous body, which, 
unless the shadow is obviated by a reflector, renders the burners “ of 
little value for ordinary purposes.”’ The highest mean duty obtained 
from the Siemens lamp was 4°88 candles per cubic foot; but this 
was with a consumption of 63°97 cubic feet of gas hourly. The 
smaller burners of Mr. F. W. Clark were much more liked, because, 
with a small consumption of 5 cubic feet per hour, the duty of 4:83 
candles per cubic foot horizontally was realized. Measured ver. 
tically underneath the flame, the duty was as high as 6°9 candles 
per cubic foot. The examiners say of this burner that “ the results 
obtained . . . in all the positions are remarkably good; 
and we are disposed to consider it the best burner tested, where 
the principle of recuperation is applied to a moderate gas consump. 
tion.” Of the Grimston burners tested, the larger (with a rated 
consumption of 25 cubic feet per hour) is said to be “ one of the 
most important of the apparatus for obtaining high duties with 
high rates of gas consumption.’’ The duty obtained, measured 
vertically below this burner, was as much as 8°6 candles per cubic 
foot. This must be regarded as the highest possible with the 
various appliances submitted to examination. 

It is worth noticing that the best average duty of Messrs. W. Sugg 
and Co.’s simple Argand burners with governors is from 3°63 to 
3°13 candles per cubic foot, with consumptions ranging from 86 
to 4°8 cubic feet per hour. Considerable interest attaches to the 
tests of the powerful multiple Argand lamps of Sir J. N. Douglass 
and Messrs. Sugg and Co. Horizontally, the 6-ring Douglass burner 
gave 4°66 candles per cubic foot, as against 4°76 candles per cubic 
foot with Messrs. Sugg and Co.’s burner. For measurements in 
angular directions, the determinations were affected by the different 
patterns of reflectors used; but for ‘‘the purposes of ordinary 
illumination ’’ the examiners preferred the 4-ring Sugg to the 
6-ring Douglass burner. The flat-flame ungoverned gas-burners 
tested were those of Mr. Sugg and Mr. Brénner; and the examiners 
“do not feel justified in drawing any very distinct line between 
them.” The governed flat-flame burners submitted to examination 
were the “ Christiania,” table-top, and ‘‘ Winsor”’ burners of Messrs. 
Sugg and Co., and the twin-burners of Messrs. Heron and Morley. The 
mean duty of the Sugg burners varied from 3°13 candles per cubic 
foot for table-tops consuming 9°4 cubic feet per hour, to 2°4 candles 
per cubic foot with burners of the same order consuming 4:1 cubic 
feet hourly. It is interesting to note that flat flames give about 
15 per cent. less light edgewise than in full front. This per- 
centage of loss varies with the density of the flame, as proved 
by tests with Albo-Carbon flames. The duty of the twin-flame 
burners of Mr. Morley and Mr. Heron was 2°50 and 2°58 candles 
per cubic foot with a consumption of about 4 cubic feet per hour; 
but the examiners find that these twin-flames are not so even and 
regular as those of the “ Christiania” and table-top burners. Some 
interesting figures, which do not admit of brief extract, are given 
with reference to the performance of flat-flame burners in reflecting 
lanterns for street lighting, The Clamond and Lewis incandescent 
burners were tested, and found to give duties of 4°26 and 4°63 
candles per cubic foot respectively. ‘The examiners do not commit 
themselves to any expression of opinion on the practical aspect of 
these peculiar burners, except to observe that the extremely fragile 
character of the Clamond magnesia basket must ‘‘ diminish the 
utility of the apparatus.” A very careful examination has been 
made of the Albo-Carbon light, in which for the first time the duty 
of the naphthalene used for carburetting has been ascertained. For 
these particulars we must refer readers to the report itself, as space 
does not permit us to give a fair abstract of the examiners’ state- 
ments. Finally, the results obtained from all the burners tested 
are arranged together in sequence for easy contrast—it would 
scarcely be right to say comparison; for it is evident that there 
can be no comparison worthy the name between the performance 
of a costly regenerative burner consuming 25 cubic feet of gas and 
upwards per hour, and a humble little flat-flame burner suitable 
for a poor man’s cottage room. 

We despair of giving any abstract of the report on cooking and 
heating stoves that would do justice to the voluminous record of 
Mr. D. Kinnear Clark’s long labours. It should be stated that 
actual cooking was done in every stove; a leg of mutton weighing 
9 lbs. being the standard joint for the roasters. One cannot help 
thinking that Mr. Clark must have been a capital customer to the 
butcher and pastrycook while his work was in full swing. It must 
be admitted that the examiner had many moot points to settle; 
and among these he cites the questions whether the gas should be 
lighted before, or at the same time that the meat is put into the 
chamber; the proper proportion and distribution of the gas supply ; 
the air inlets and outlets; the use of a damper; plain gas versus 
atmospheric burners; loss of weight in cooking; and jacketed 
versus unjacketed stoves. Much valuable information may be 
gleaned from the particulars of the tests by which Mr. Clark 
worked out the duty of every stove that came into his hands; 
but at present we cannot do more than give a few of the 
examiner’s conclusions, It appears, at the first glance, that the 
oven which is most occupied—i.e., is best proportioned to the size 
of the test joint—gives the best result. Secondly, slag-wool jacket- 
ing is of very little service; for when this packing is raked out, so 
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as to leave a simple air jacket, the performance of the stove is not 
affected. Also, 1t is better to heat the oven before inserting the 
joint; the saving by this system, as compared with the practice of 
lighting the gas and putting in the meat simultaneously, being 
15 per cent. It appears, moreover, that plain gas, burnt inside the 
roasting chamber, gives the best result in flavour and appearance 
of the meat—far superior to atmospheric burners, or even to 
burners outside the stove. The apparent waste of gas in roasting 
a joint is astonishing. Here are the figures representing the 


distribution of heat as determined for a joint weighing 8°38 lbs. : 
Cubic 
: INA Units. Feet of Gas. Per Cent. 
Roasting the joint . « « » «© Cie oo Ol .. Mi 
Carried off in the burntgases. . . SS . O84 . 4 
Dispersed by radiation and conduction 10,896 .. 17°52 .. 79°6 


13,684 .. 2200 .. 1000 
Thus ‘‘ the average efficiency of the close gas cooking-stove is, say, 
16 per cent.” 

The best comment we can make upon the tests of heating-stoves 
—which are more various and difficult to group into classes than 
the cookers—is to repeat Mr. Clark’s closing statement, wherein he 
says that ‘ the efficiency of the gas heating stoves and fires, with a 
few exceptions, is upwards of 90 per cent.’’ This is a higher testi- 
mony to the perfection of these appliances than might have been 
looked for; and shows that improvement in this respect can hardly 
be expected. The report also contains tests of boilers, instan- 
taneous water-heaters, and governors, respecting which it may be 
said, as of all Mr. Clark’s work, that they are marked with excep- 
tional clearness and care. 

It now only remains for us to recognize the excellent way in 
which this long Report has been edited by Mr. W. H. Bennett, the 
Secretary to the Committee, who must have experienced unusual 
difficulty in reducing to such convenient order the mass of material 
with which he has had to deal. The value of the Report consists 
largely in the unparalleled richness of detail with which the work 
of the examiners has been swelled; and this makes the printed 
matter voluminous, and in some respects heavy. The great value 
of the tests conducted by Mr. Clark lies even more in the guidance 
which they afford for future constructors than in the record of 
past achievements. The whole Report is a mass of most interesting 
matter; and it will probably be some years before its importance 
is eclipsed by another such conscientious and authoritative work. 








AMMONIATED SUPERPHOSPHATE OF LIME AS A FERTILIZER. 


Our readers will remember that in the latter half of 1881 a 
Company was formed, under the title of the Ammoniated Super- 
phosphate Company, to carry out a patented invention of Lieut.- 
Col. Bolton and Professor Wanklyn, having for its object the 
extraction of ammonia from crude coal gas, in the form of a solid 
manure or fertilizing agent. The essential feature of the invention 
consisted in submitting ordinary commercial superphosphate of 
lime (previously damped with ammoniacal liquor, to ensure its 
complete alkaline reaction) to the crude gas, in the usual purifying 
boxes, just as lime or oxide is employed. The process attracted 
considerable attention at the time; and the pages of the JourNAL 
contained numerous communications on the subject, bearing wit- 
ness to the interest that was centred in it.* The efficiency of the 
process in removing the last traces of ammonia from the gas was 
established by practical trial on a large scale at the South Metro- 
politan Gas-Works, and was, in fact, never questioned by any of 
the numerous correspondents. The economical aspect of the sub- 
ject, however, was not so clearly shown; and the general consensus 
of opinion seemed to be that if the commercial results of the 
process were in keeping with its utility as an extractor of ammonia, 
its success was certain. It was suggested by one correspondent 
that the cyanides and sulphocyanides contained in the gas, and 
given up to the purifying material, might detract from the value of 
the latter as a fertilizing agent, and indeed make it positively 
injurious to plant-life. Information as to the actual force of the 
last-named objection is now forthcoming. Volume XIII. of 
Biedermann’s Central-Blatt fiir Agrikultur Chemie contains a 
communication by Professor Wollny on “ Manurial Experiments 
with Superphosphate containing Crude Ammonia.”’ The super- 
phosphate, it is said, was prepared by Bolton and Wanklyn’s pro- 
cess; the gas, freed from tar, being allowed to pass through chests 
in which the superphosphate is supported on hurdles. Superphos- 
phate thus prepared contained from 0-7 to 1:0 per cent. of ammo- 
nium sulphocyanide. When this material was used as a fertilizer 
in the ordinary proportion of 500 kilos. per hectare (equal to about 
4 ewt. per acre), it had, upon almost all plants, the same effects 
as ammoniacal superphosphate containing the same proportions of 
nitrogen and phosphoric acid, but free from sulphocyanides. 


Burnt Iron AND STEEL. 


The nature of the change called ‘‘burning”’ in iron and steel 
has been treated of in the Jahrbuch fiir den Berg und Hiittenmann. 
Iron that has been raised to near its melting point, and then slowly 
cooled, is both hot-short and cold-short, and shows a coarse, 
crystalline structure, and a glistening fracture. The iron contains 
oxygen ; though the oxygen is not derived from the hot air in the 
fire during the process of burning, but is developed from the slag 
previously mixed with the metal. When the iron is mear the 


*See Vol. XXXVIIL., pp. 464, 506, et seq. 








melting point, a chemical reaction goes on in its substance, whereby 
the sesquioxide is reduced to protoxide, and this is dissolved through 
the bulk of the metal, and alters its properties. The coarse, 
crystalline quality of the iron already mentioned is not due to the 
presence of oxygen, but to the phosphorus, which causes erystalli- 
zation while the metal is cooling. The greater the proportion of 
phosphorus, the more danger there is of burning the iron. The 
phosphorus renders the metal cold-short; and oxygen, though it 
does not greatly affect the working of the metal when cold, acts 
like sulphur on its malleability when hot. Steel is burnt through 
the presence of carbon; the richer it is in carbon, the greater the 
risk of burning. This is as much as saying that the harder the 
steel the more carefully it is to be worked in the fire. Steel, when 
overheated, becomes coarse-grained and brittle; if the temperature 
is increased still more, showers of sparks are thrown off, and the 
metal is said to be burnt. Burnt steel does not show, upon analysis, 
a diminution in the proportion of carbon; but the presence of 
manganese and silicon is more important than carbon. If steel 
containing all three substances is heated, it is the two former 
that first become oxidized. An important change is thus 
made in the properties of the metal. The carbon is oxidized later, 
and escapes; while the oxides of manganese and silicon remain, 
and the whole molecular structure of the steel is changed. If the 
heating process is continued, the iron itself is next oxidized. Every- 
one must have noticed the altered appearance of cast metal that 
has been subjected for any length of time to intense heat. A cast- 
iron furnace door, after having been exposed for many years to 
the flame of a coal fire, was found to contain 27°8 per cent. of 
oxygen in combination with iron, sulphur, nickel, copper, phos- 
phorus, and arsenic. The cause of the sparking when steel is 
burnt is not, as might be supposed, the combustion of the carbon, 
but the escape of gases previously imprisoned in the metal, or 
rather developed by the heat which it endures. The alteration 
of the nature of steel may be brought about by exposure for a 
lengthened time to heat below that required to visibly burn it. 
The metal is killed all the same by the violent or slow process. 
No restoration of burnt iron or steel by mere mechanical means 
is practicable, since its original chemical constitution cannot be 
recreated in this way. 


Tue Jameson CokinG Process. 


The Jameson coke-ovens, which carbonize small coal into metal- 
lurgic coke, and at the same time recover the bye-products, are 
reported to be doing well in Northumberland. The process received 
a gold anda silver medal at the Health Exhibition, and has thereby 
apparently taken a fresh departure. It is stated that some unfa- 
vourable rumours respecting the returns of bye-products from these 
ovens have been based upon certain mechanical imperfections of 
the earlier plant, which have now been removed. The gas from 
these ovens is exhausted downwards through the mass of the 
charge, and out by perforations in the tiles forming the oven 
bottoms. Some trouble was therefore caused by the nature of 
the coal, which stopped up several of these perforations, and conse- 
quently led to unequal exhaustion of the gas from different parts 
of the oven. This result also means a diminished yield of gas, and 
a smaller quantity of products to be condensed. Another difficulty 
was in connection with the equal distribution of exhaustion over 
all the ovens ofa range. Unless this equality is rigidly maintained, 
there is an excessive supply of highly heated gas from a few ovens 
into the main gas outlet-pipe, with the consequent destruction of 
the products, not only from those particular ovens, but sometimes 
of many others. It is claimed, however, that all these difficulties 
have been overcome, and the manufacture of metallurgic coke and 
the utilization of small waste coal are now satisfactorily combined 
in the improved Jameson ovens, such as those worked by the 
Weardale Iron and Coal Company and other mine-owners. 


Exvectric Foor.ients. 


The suitability of the electric light for scenic effects, La Lumiére 
Electrique says, has been proved by M. Brandt at the Paris Opera. 
He arranges in a continuous line forty incandescent lamps in red 
bulbs, and the same number of green and white lamps; the colours 
being alternated, but on different circuits, so that the three colours 
may be shown independently or in combination as desired. For 
example, a delicate rose effect is producsd by combining the red 
and white lamps; and a moonlight effect by a combination of the 
green and white lamps. In order to pass from the latter to full 
daylight, it is only necessary to increase the resistance in the green 
circuit while strengthening the current in the white lamps. More- 
over, the two sides of the stage can be lighted independently, by 
the division of the 120 lamps into two circuits of 60 lamps each. 
It is imagined that another result of the adoption of the incandes- 
cent lamps is to render the singers more easily heard in the body 
of the house. It is observed that when the footlights are of gas, a 
current of hot air ascends from the line of lights, forming between 
the stage and auditorium an invisible screen which cuts off the 
waves of sound; and it is claimed that the electric lamps do not 
present this inconvenience. It is difficult, however, to understand 
this statement about the invisible gaseous wall rising from the 
footlights, because, in all well-constructed theatres, for many years 
past the footlights have been Argand burners reversed ; the products 
of combustion being drawn off through a horizontal flue com- 
municating with a suitable exhausting shaft outside. The object of 
this arrangement is to obviate the danger of garments and scenery 
coming into proximity with tailing flames, and also to prevent the 
flickering of the lights from the draughts produced by the action on 
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the stage. It is certain, therefore, that if this improved arrange- 
ment had been in use in the Paris Opera, there could not have been 
any ‘invisible gaseous wall” from the footlights to interfere with 
the acoustic properties of the house. On the other hand, if the 
improved arrangement was not adopted, it is idle to claim a 
superiority which in this case affects the details rather than the 
principle of the comparison as between gas lighting and electricity. 





Communicated Articles. 


THE HEATING OF AIR AND ITS VALUE IN 
REGENERATOR FURNACES. 
By W. Gapp, C.E., Erc., of Manchester. 


Past Vice-President of the Scientific and Mechanical Society. 

In June last there appeared in the columns of the JourNAL a 
report of a paper read before The Gas Institute by Mr. W. A. Valon, 
upon his experience, extending over some years, with generator and 
regenerator furnaces for heating gas-retorts. This paper, which 
raised a number of important practical points, since utterly lost 
sight of, caused a very animated discussion at the time; and has 
formed the subject (so far as one outcome of it is concerned) of an 
immense amount of correspondence, extending from that time down 
almost to the present. Hitherto, however, this correspondence 
has only dealt with the question whether air, under the conditions 
of a regenerator furnace, can be heated or not. The difficulty of 
settling a question like this lies in the fact that, in the known 
properties of air in relation to heat, there are apparent anomalies 
requiring more perfect explanation than has perhaps been given by 
our great scientific leaders, which doubtless arises from the know- 
ledge that there is yet much to discover in relation thereto. It is 
known, for instance, that air, under a pressure over and above that 
of the atmosphere, will take up the heat of the vessels or passage 
through which it passes. On the other hand, it is admitted that 
ed air, under atmospheric conditions, is diathermanous to radiant 

eat. 

Two questions start up here: First, if air cannot take up heat 
from radiation, how can it do so by convection? Second, if air 
may be heated at the pressure of two atmospheres, why should 
it not be so, under a geometrical curve, at one? One or both of 
these questions have been, consciously or unconsciously, doubtless 
present in the minds of most of the disputants who have entered 
this controversy, which has been, at times, unfortunately charac- 
terized by considerable asperity, and perhaps personal feeling, 
which, it is sincerely to be hoped, in the interests of scientific gas 
making, has now entirely disappeared. 

By some fatality (doubtless unintentional), none of the experi- 
ments, excepting those of Mr. Valon in the first instance, and those 
of Mr. Harold Dixon in the last place, were conducted on thoroughly 
impartial lines. It will soon be seen that the efforts of both these 
gentlemen may be made of value to the gas-making world, as 
earnest effort always is of value when it is coupled with a frank 
admission of errors made. Mr. Dixon’s first experiments were 
inconclusive to the writer, as clearly they were to himself, after the 
possible source of error was pointed out to him. This resulted 
in his making far more exhaustive experiments, and writing his 
consequent valuable article thereon (ante, p. 846). The one experi- 
ment, however, to which the greatest value attaches is favoured, 
in his article, with the least amount of detailed description. This 
is somewhat to be regretted, although probably sufficient has been 
stated to enable proper deductions to be drawn therefrom. 

The results of a proper investigation of the whole subject, will 
be found to be of incalculable importance to gas making; and 
great credit is due to Mr. Valon for bringing forward his experi- 
ments and conclusions before The Gas Institute, which body may 
possibly before long be compelled to enter upon an investigation 
into the practical outcome of this matter, whether they desire it, 
or, at present, think it of sufficient importance, or not. Up to now 
the investigations independently carried on have been exclusively 
confined to the possibility of heating air in passages at normal 
pressure ; but surely something arises out of the solution of this 
problem. First, however, let it be conceded that air can be 
heated; it then becomes necessary to inquire into the conditions 
attending this possibility. And here it may be observed that the 
difficulty of clearly settling the fact has been admittedly great; and 
there is thus every excuse for an independent observer coming to 
the opposite conclusion. Indeed, although the writer admits the 
full value of Mr. Dixon’s later experiments, it required that he 
should have the full and free opportunity of examining the original 
experiments on which Mr. Valon founded his paper. By the 
courtesy of Mr. Valon and the learned President of The Gas Insti- 
tute, the writer has been enabled to thoroughly overhaul the 
Ramsgate experiments on the spot, and desires to testify to the 
complete bona fides there exhibited. The apparent contradictions 
of those experiments have had to be reconciled with the work of 
others; and these again with accepted theory. 

There are three factors to be taken into consideration in dealing 
with heat—viz., intensity, quantity, and the time element. The 
first two have been allowed for by most of the inquirers; but it 
would appear that the third has been, to a great extent, lost sight 
of. A substance which takes up heat with comparative slowness 
shows a marked difference between the time required to heat a 
small amount and a large amount of that substance; whereas a 
body which takes up heat with great rapidity will show very little 
difference in point of time. The same applies to speed of parting 





with heat. Now it is the enormous rapidity with which air takes 
up heat and parts with it again that has formed the great difficulty 
in experiment, and has doubtless misled more than one. 

For the benefit of any who may have lingering doubts with 
regard to the relative conditions of pressure in Mr. Valon’s and 
Mr. Dixon’s experiments, it may be useful to compare a heated 
tube to a pair of scales, each pan of which contains 15 lbs. weight, 
There will, of course, be a balance; but it is acquired by an equi- 
librium of forces, and not by taking away pressure altogether, 
Now let there be either the fraction of an ounce put into the one 
pan, or the equivalent taken out of the other, and the balance will 
be disturbed in the same direction in both cases, although one is 
by increased pressure and the other by a corresponding decrease, 
Thus the air in a hot tube—without a current—has an equal pres. 
sure brought to bear at either end, and a current may be induced 
by forcing air in at one end, under slightly higher pressure, or by 
drawing air out at the other, by displacement, thus producing 
slightly lower pressure. In both cases the current sets in from 
the region of higher pressure to that of a lower; only in the first 
case the pressure in the tube will be 15 lbs. plus, whereas in the 
second it will be 15 lbs. minus. But with pressure, as with heat, 
electricity, and every other form of force or energy, the time ele- 
ment must always be fully considered. By attention to this it will 
be seen that increase in the speed of current permitted at a given 
pressure, becomes equivalent to a higher pressure at a given speed. 
It thus follows that the slower the speed of a current of air through 
a tube at atmospheric pressure, the smaller is the quantity of heat 
taken up; and so little time is required, with a very slow current, 
for this quantity to be disposed of, that it may elude any but the 
most patient and careful observation, which is perhaps seldom 
acquired by other persons than trained scientific observers. 

As there seems to be some difficulty with many in considering 
heat theory in relation to gases, it may help to elucidate the subject 
if the illustration of solids be used. Let it be supposed that a 
small shot or pellet be heated to 600° of heat, or any other intensity 
short of the melting point, and this is allowed to roll very slowly 
through a tube of metal at (say) 65° and 4 inches long, and, neg- 
lecting all radiation to the air in the tube, suppose it to give up in 
its passage the whole of its heat, less the heat of the tube at leaving, 
it will be found very difficult to get any thermometer delicate 
enough to register the increase of heat in the tube; the intensity 
in the shot being simply converted into quantity in the tube. Now 
the molecules of air may be considered as distinct solid bodies, 
which on leaving the hot region of the. tube at a slow rate give up 
their heat to the cooler portions thereof; and thus a long time is 
required for such an experiment to show its results well marked on 
the thermometer placed in the cooler regions. 

So much being clear, it is possible to advance a step, and see how 
all this bears upon the construction of regenerator furnaces. The 
moment it is established that air can be heated in passages, it 
is also put beyond doubt that it parts with its heat with extreme 
rapidity, and takes up heat also very fast. Consequently, upon air 
entering a passage of lower heat than itself, the equilibrium of 
intensity of the two bodies is very speedily established. On the 
other hand, on entering a passage of higher intensity, equilibrium 
is again as rapidly established, so that the walls of the passage and 
the air become of the same intensity after a very short distance 
has been traversed; and the slower the current, the shorter the 
distance required to accomplish this. It will thus follow that to 
deliver air, sufficiently heated, when under a blast or high pressure, 
rather longer passages are requisite than where the air is allowed 
to pass, under atmospheric pressure, at a slow current, as is the 
case with gas furnaces. Under these latter conditions, a passage 
of a few feet long is quite sufficient to heat the whole of the passing 
air to the heat of the brickwork. Any elaboration of passages for 
heating the secondary air supply may therefore be described as so 
much waste of labour, which would never have been entertained by 
gas engineers had they properly understood the conditions now made 
clear. It may thus be seen that Mr. Valon’s practical experiences 
have a large amount of warrant; although perhaps not for the 
precise reason he supposed. But his work will be found to be none 
the less valuable on this account. 


As the whole of this subject cannot well be dealt with in a single 
article, I propose to reserve for a subsequent number the remaining 
considerations. 


THE REVIVIFICATION OF OXIDE OF IRON IN SITU. 
By Norton H. Humpurys, F.C.S. 
(Concluded from p. 941.) 

Previous to this period, several experiments in the way of 
drawing a current of air through the oxide purifiers, as a substitution 
for, and improvement upon the usual plan of removing the oxide 
for revivification, were tried at various gas-works. But I do not 
find that in any case was this plan found to give entire satisfaction ; 
the chief objections being the heating of the material and its expan- 
sion, which in some cases was sufficient to burst the plates of the 

urifiers. In connection with the improved centre-valve invented 
Mr. Warner, of South Shields, mention is made of sliding plates 
which admitted a current of air into the purifier, if desired, for 
ventilating purposes ; but nothing is said about using them as a 
means of revivification in situ. In the course of a discussion on 
the subject of “iron sponge” (which is a variety of oxide), held by 
the New England Association of Gas Managers in 1881, Mr. Slater 
mentioned that at his gas-works a small quantity of air was, by 
some means or another, drawn in with the gas, and it was found to 
have a revivifying effect on the oxide in the purifier, enabling it to 
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remain in use until a very large quantity of gas—upwards of 17,000 
cubic feet per bushel of oxide—had been passed through; and then 
the purifier was changed, not because of its being foul, but because 
it began to heat. But this result does not appear to have attracted 
attention as a means of economizing purifying charges. Many gas 
engineers in our own country have drawn in a little air with the 
gas, either accidentally, by working the exhauster at a vacuum, or 
purposely with a view to revivification in the oxide purifier, by 
means provided for the purpose. In all cases they have been met 
by the difficulties of liability to heating in their purifiers, or of 
depreciating the quality of their gas; both of which may be brought 
within manageable limits by reducing the quantity of air. Ina 
paper read before the Society of Chemical Industry by Dr. Perey 
Frankland some few months since,* a comparison was made 
between the composition of coal gas (as shown by analysis) as 
supplied at the present time, with that supplied thirty years ago. 
Amongst other things, it was remarked that the quantity of nitrogen 
in the gas of the present is greater than that in the gas of the past. 
One reason that was advanced as an explanation of this, in the 
course of the discussion on the subject, was that air was purposely 
admitted with the object of making the purifiers run longer, by 
securing a partial revivification in situ. The real reason in most 
cases is probably to be found in the use of various improvements in 
the detail of the generating and purifying apparatus, which have 
improved the quality of the gas, and thus enabled managers to get 
a larger yield, by working at little or no pressure in the retorts, 
without reducing the quality of the gas below that required by their 
parliamentary obligations. 

A patent has been taken out for compensating the loss of quality 
due to the admixture of a small percentage of air (or rather nitrogen) 
with the gas, by carburetting the air previously to its admission 
into the gas-main. It is a question worth consideration whether 
the use of a little air gas would not be cheaply bought, if it secured 
continuous revivification in the purifier. Or when cannel is cheap, 
it is possible that it might be more advantageous to use the small 
additional proportion necessary to compensate for the depreciating 
effect of the air, than to revivify the oxide in the ordinary way. 

It is very necessary to remember that the quantity of sulphuretted 
hydrogen that remains in the gas at the inlet of the oxide purifier 
will vary greatly according to the kind and quality of the coal used. 
Therefore, while it may be possible to work continuous revivifica- 
tion, under circumstances that secure a small quantity of sulphur- 
etted hydrogen in the gas, the use of a more sulphurous coal, or 
higher heats, or other circumstances that tend to increase the sul- 
phuretted hydrogen, might render the process impracticable, for 
one or other of the reasons before mentioned. Since the oxygen 
admitted must bear a fixed proportion to the sulphuretted hydrogen 
removed from the gas, it is evident that the production of heat and 
water, and, if air is used, the proportion of nitrogen that remains 
in the gas, will also be in direct proportion to the sulphuretted 
hydrogen present in the foul gas at the inlet of the purifier. 

As an instance of the practicability of carrying on continuous 
revivification under favourable circumstances, I may refer to the 
experiences of Mr. R. P. Spice at Tunbridge Wells, with which the 
readers of the Journat are already acquainted. The favourable 
circumstances are that, on account of a special process used in the 
retort-house, the gas at the inlet of the purifiers contains much 
less sulphuretted hydrogen than would be present under ordinary 
circumstances. By the simple expedient of admitting 1 per cent. 
of air into the gas before entering the purifier, one vessel 20 feet 
square, charged with two layers of natural oxide, has purified at one 
running 101,627,000 cubic feet of gas, and accumulated sulphur to 
the extent of 40 per cent. Without just now entering into the ques- 
tion of how the greater portion of the sulphur was removed, whether 
in the retort-house or in the washers and scrubbers, it may be 
remarked that, to obtain such a result, the quantity of sulphur 
removed from the gas in the dry purifier must be remarkably low 
—i.e., that a very small quantity of sulphuretted hydrogen remained 
in the gas at the inlet of the purifier. Since 1 per cent. of air was 
admitted into the gas, for the purpose of an approximate calcula- 
tion it may be taken that 0°2 per cent. of oxygen was used, or (say) 
203,250 cubic feet. This quantity of oxygen would weigh 17,110 lbs. 
According to the generally accepted theory of revivification, three 
parts by weight of oxygen are required for every four parts of sul- 
phur precipitated; from which it would appear that the total 
quantity of sulphur removed from the gas that passed through the 
purifier—from the 101,627,000 cubic feet—was nearly 10 tons or 
about 21,400 Ibs. And this works out to less than 1} grains of 
sulphuretted hydrogen per cubic foot of gas, or about 0°6 per cent. 
This experience shows the possibility of carrying on continuous 
revivification successfully, when from any cause the proportion 
of sulphur to be removed is small; but cannot be taken as a 
proof that continuous revivification is practicable under ordinary 
cireumstances.+ 

Providing a good quality of oxide is used, and the purifiers are 
large, so that the process of purification and revivification may 
take place so slowly as to avoid an undue rise of temperature, 14 
may be possible to carry on for a considerable period of time the 
process of continuous revivification ; thus securing some economy 
In purifying expenses, and a diminution in the nuisance attendant 
upon the opening of the purifiers and removing the material. 
Considering the depreciating effect of the residual nitrogen—in 





* See ante, p. 17. 
_ } Idesire to acknowledge the courtesy of Mr, Spice in furnishing the 
information as to the size of purifier, quantity of gas,  eopertion of air 
used, and quantity of sulphur in the oxide, as above stated.—N. H. H. 


respect to which Mr. Spice’s experience is greatly at variance both 
with Dr. Percy Frankland’s experiments and with Mr. New- 
bigging’s table, as he finds that the 0°8 per cent. of nitrogen only 
reduces the illuminating power to the extent of 0°2 of a candle— 
Laming’s proposition for mixing oxygen with the gas is worthy of 
attention ; especially as the small quantity of oxygen required could 
be readily and cheaply produced in connection with the ordinary 
method of gas making. It should be remarked, however, that the 
experience of Mr. George Livesey in this respect, as stated at 
the recent meeting of the Southern District Association of Gas 
Engineers and Managers, agrees with that of Mr. Spice. Mr. 
Livesey has used 2 per cent. of air without finding any noticeable 
depreciation in the illuminating power of the gas. 


Cechnical Record. 


MANCHESTER DISTRICT INSTITUTION OF GAS 
ENGINEERS. 
The Sixtieth Quarterly Meeting of this Institution was held at 
the Old Town Hall, King Street, Manchester, on Saturday last— 
the Presipent (Mr. R. Hunter, of Stalybridge) in the chair. 


The minutes of the special meeting held on the 26th of July for 
the discussion of the rules of The Gas Institute, and of the last 
quarterly meeting (Aug. 30), at Huddersfield, were read by the 
Honorary Secretary (Mr. W. W. Hutchinson, of Barnsley) and 
confirmed, on the motion of Mr. H. Ververs (Dukinfield), seconded 
by Mr. 8S. Barratt (Manchester). 


Mr. John Gibson Newbigging, Manager of the Bloom Street 
station of the Salford Corporation Gas-Works (nominated by Mr. 
S. Hunter, and seconded by Mr. H. Veevers), was elected a member 
of the Institution, on the motion of Mr. J. Brappock (Radcliffe), 
seconded by Mr. W. W. Hurcurinson. 


The next business was the election of President for 1885. 


Mr. W. Carr (Halifax) said he had great pleasure in submitting 
the name of Mr. James Paterson, of Warrington. It had often 
been the wish of the Committee in past years that Mr. Paterson 
should occupy the post of President. Over and over again, while 
he (Mr. Carr) was a member of the Committee, Mr. Paterson was 
asked to take the position ; but, for certain reasons which he him- 
self knew best, he declined. He (Mr. Carr) was glad to know that 
the Committee had been more fortunate this year, and had suc- 
ceeded in obtaining Mr. Paterson’s services. He was quite sure 
Mr. Paterson would do them honour as their President, and that the 
interests of the Institution would not suffer at his hands. It was 
somewhat out of the ordinary course to propose as President a gentle- 
man who had not been Vice-President, though the doing so was 
not in opposition of any of the rules of the Institution. It would 
not be saying anything out of the way to remark that Mr. Barratt, 
who was the Vice-President, had asked the Committee not to press 
on him, for the present, the acceptance of the higher post. It was 
only at his own request that he was passed over. Mr. Barratt had 
deserved well at the hands of the members of the Institution. 
He had worked very hard for it as a member of the Committee, as 
Secretary, and as Vice-President ; and any honour they could confer 
upon him he deserved at their hands. But he wished to be left 
over for the present. He had recently changed his position, and 
no doubt found his hands very full, having a great deal of work of 
a character which would take up the whole of his spare time, until 
he got the “ship” fairly ‘‘ under weigh.” He was probably wise 
in not taking up the position of President at a time when he might 
not be able to give to it that attention which he would wish. These 
circumstances arising, they were very fortunate in getting the 
services of Mr. Paterson, who was an ex-President of the British 
Association of Gas Managers. In the position of President of the 
Manchester Institution, as in all other things which he had taken 
in hand in connection with gas engineering, he would do honour 
and credit to the profession. He (Mr. Carr) had the greatest plea- 
sure in moving that Mr. Paterson be the President-Elect, to take 
office at the expiration of Mr. Hunter's year of office. 

Mr. H. VEEVERS, in seconding the proposition, said he was 
perhaps Mr. Paterson’s oldest friend in the district. A long way 
towards a quarter of a century ago, Mr. Paterson succeeded him 
as Manager at Warrington; and at that time, and ever since, he 
had always received the greatest consideration at his hands. On 
personal grounds, he felt pleasure in seconding his nomination. 

Mr. 8. Barratt (Manchester) desired to say a few words. He 
was afraid that it was not clearly understood that the Committee 
did him the honour of offering him the position of President; and 
also that, of his own free will, he declined to take it. Mr. Carr 
had spoken of his new duties, and had told them that the Com- 
mittee offered him the position. They did more than this, for they 
kindly gave him a week to consider the matter; but he was com- 
pelled to decline it, because he felt that if he accepted it he would 
not be acting in the interests of the Institution. A rather misleading 
statement had appeared in regard to this matter—to the effect that 
the Gas Committee prevented him taking the position of President 
of the Institution. ‘The fact was he had never consulted his Com- 
mittee ; but declined simply upon his own personal consideration, 
without consulting anyone. Had he mentioned the matter to his 
Committee, he had no doubt that they would have readily giver 
their consent. 

The PRESIDENT was very pleased indeed to know that, under the 











circumstances which prevented Mr. Barratt accepting the position 
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of President, Mr. Paterson had conferred upon them the honour of 
consenting to be nominated. 

The motion was then put and carried unanimously. 

Mr. Paterson thanked the members most cordially for the kind 
way in which they had endorsed the too flattering expressions of 
his friends Mr. Carr and Mr. Veevers in reference to himself. He 
felt it the more because, of all members of the Institution, none had 
less claims upon their favours than himself. His irregular attend- 
ance during the last few years was quite sufficient to put him out of 
membership altogether; but although he had not always been 
present, he still retained a very strong wish for the success and 
prosperity of the Institution. It had afforded him very great 
pleasure indeed to see the intellectual progress and scientific work 
which they had undertaken during the past few years. But while 
he retained all the respect he had always felt for the profession, he 
thought that when a man came to the mature age of 70 years, he 
lacked that energy which probably he possessed in earlier years; 
and this being so, he only accepted the post on the condition that 
Mr. Barratt or some other gentleman would be kind enough to 
act for him when absent. His health was not good, and his other 
engagements were of such a character as would frequently prevent 
him taking the chair; and he felt that he could not, in justice to 
the other members of the Institution, accept the position unless 
they could give him some little relief from the responsibilities 
attaching to it. He had no doubt they would be willing to concede 
this point; and this being so he very cordially accepted the position 
to which they had elected him. He would, it was hardly needful 
to say, do his best to discharge the duties consistent with the dignity 
and the honour of the Institution. 


The adjourned discussion on Mr. H. Veevers’s paper on ‘“ The 
Collection of Gas Accounts ”’ then took place, and afterwards 

The PRresIpENT read a paper on 

GAS-WORKS CAPACITY IN MANUFACTURING AND 
NON-MANUFACTURING DISTRICTS. 

As the difference between the capacity of gas-works in a manu- 
facturing and in a non-manufacturing district seems to be rather 
imperfectly understood, I thought it might be of interest if I laid 
before the members of this Institution a few facts within my own 
experience, which tend to show the necessity of having not only the 
manufacturing and storeage plant, but also the distributing mains, 
of larger capacity in a manufacturing district—such as the neigh- 
bourhood of Manchester—than is found necessary in a non-manu- 
facturing district, for the same annual sale or consumption of gas. 
In works supplying (say) 100 million cubic feet of gas per annum in 
a district where no manufactories of any size exist, retorts equal 
to a maximum production of 600,000 cubic feet of gas per day of 
24 hours would be ample, and would allow a margin of 20 per cent, 
for contingencies. All the other manufacturing plant about the 
works would, of course, be in proportion to this production; and 
gasholders for the storeage of 500,000 cubic feet of gas would be 
ample for all ordinary requirements, and would allow a sufficient 
margin for contingencies. In a manufacturing district, however, 
the conditions are very different, and necessitate the plant alto- 
gether being of much higher capacity. The bulk of the consump- 
tion takes place during four months of the year, and the greater 
portion during only a few hours of each day. 

In Stalybridge (which I have selected for comparison), where the 
annual sale of gas is about 100 millions, I find that during four 
months of last winter—viz., November, December, January, and 
February—60,800,000 cubic feet of gas were sent out; and during 
the other eight months of the twelve, 50,300,000 cubic feet. 
Under ordinary circumstances, the whole of the consumption in 
the mills takes place in about four hours of the day—viz., two 
hours in the morning, between six and eight o’clock, and two hours 
in the afternoon, between half-past three and half-past five o’clock ; 
and were it certain that only at these hours would the large quan- 
tity of gas be required, the question of manufacturing plant and 
gasholder capacity would be a very simple one. But, as you are 
well aware, this district is particularly liable to fogs, which are 
greatly intensified by the large quantity of smoke which issues 
from the factory chimneys, and which, owing to the heavy atmo- 
sphere, is unable to disperse. These fogs, which come on most 
unexpectedly, and not unfrequently last several days, throw a 
sudden strain on the resources of the gas-works to supply the extra 
quantity of gas required ; and provision ought to be made to meet 
it, either by having an excess of storeage room for gas, or of manu- 
facturing plant ready for use at almost a minute’s notice. In the 
case of dull, heavy weather, the mills light up without notice, and 
take anything from 10,000 to 50,000 cubic feet of gas per hour; 
and this increased consumption can only be met by having a large 
stock of gas available for such an emergency, or by having a 
number of retorts ready for work at a few hours’ notice. In the 
latter case, it means, in addition to the fuel used to keep these 
retorts up to the heat required, the retaining of a large number of 
men to act as stokers on the emergency arising. This, as every 
manager knows, is not only a very expensive plan, but is also a 
very difficult one to carry out, as men who are good stokers 
have very little difficulty in finding regular work at that time of the 
year, and will not remain on at labourer’s pay for the mere chance 
of a few days’ stoking. The manager is consequently placed at a 
great disadvantage, as the men, not being accustomed to the work, 
cannot produce the same results. Another disadvantage attending 
it is that the wear and tear of the retorts is quite as much as, if 
not more than when they are doing their full share of the work. 
The first charge of coal put in the retorts after they have been out 





of use some time goes to fill up the cracks in them, or else passes 
up the chimney as smoke ; and in either case is consequently lost. 

The average consumption of gas at Stalybridge per working day, 
during the winter months, is about 600,000 cubic feet; and the 
gasholder capacity is equal to 540,000 cubic feet. This, at first 
sight, might appear suflicient ; but I believe I shall be able to prove 
the contrary. It has been found that not more than 200,000 cubic 
feet of gas are required from the time the mills stop until 
six o’clock in the morning; and four-fifths of this is needed 
before midnight. Now, as the ordinary day consumption is 
inappreciable, it follows that about 100,000 cubic feet per hour 
are sent out while the mills and shops are all lighted up. The 
tabulated statement which accompanies this paper shows the 
average consumption of gas for each week from the 10th of 
November until the 2nd of February following; being six weeks 
before, and six weeks after the shortest day. It also shows the 
daily variation of consumption in every working day, compared 
with the average of the previous week. (Sundays are purposely 
omitted, as it is not usual to work on Sundays during the twelve 
hours of the day, unless absolutely compelled.) The extreme varia. 
tions which occur in the consumption defy anyone to estimate 
exactly what may be required; they can only properly be met by 
having sufficient manufacturing power and storeage to meet any 
probable increase over the average consumption. ; 

Take, for example, the consumption for the week ending Dec. 29, 
The average daily consumption for the previous week was 645,400 
cubic feet. It was naturally supposed that the consumption would 
continue about the same; and on Monday the 24th, the quantity 
of gas sent out only exceeded the average by 11,400 cubic feet. 
This slight increase was to be expected, as, being the day before 
Christmas-day, the shops were kept open somewhat later than usual. 
On Christmas-day the consumption was, of course, very small ; and 
one-half of the retorts were stopped. Wednesday, the 26th, was 
one of those particularly dark days to which the district is liable, 
and the consumption increased to 786,800 cubic feet ; being 141,400 
cubic feet above the average. On the following day the consumption 
was 706,700 cubic feet ; being 61,300 cubic feet above the average, 
Thus, in two days, upwards of 200,000 cubic feet were taken from 
stock. A number of extra retorts were meanwhile brought into 
use, and the danger which at one time threatened was averted. 

As another example, take part of the week ending Jan. 19. The 
average daily consumption for the previous week was 604,300 
cubic feet; and, as the days were already lengthening, it was 
naturally expected that the consumption would, if anything, be 
less. Provision was therefore made for making about 590,000 cubic 
feet per day. The stock of gas at six o’clock on Monday morn- 
ing was 447,600 cubic feet; 589,100 feet were made, and 730,400 
feet sent out during the 24 hours; leaving 306,300 feet in stock at six 
o’clock on Tuesday morning. Then 606,800 feet were made, and 
613,900 feet sent out ; leaving a stock of 298,400 feet at six o’clock on 
Wednesday morning. Then 630,600 feet were made, but no less than 
803,400 feet were sent out ; and there would have been considerably 
more if the usual pressure could have been kept up. As you will 
observe, at six o’clock on Wednesday morning there were less than 
300,000 cubic feet of gas in stock, and about 26,000 feet per hour were 
then being made; notwithstanding which, when the mills stopped 
at eight o’clock for breakfast, the stock was reduced to about 
120,000 feet ; and as there was then no appearance of the day clearing 
up, whilst every effort was made to increase the make of gas, the 
pressures had to be reduced to the lowest possible point, giving rise 
to no end of complaints. Still, with all that could be done, when 
the mills stopped at half-past five o’clock, one gasholder had already 
grounded, and there only remained from 25,000 to 80,000 cubic 
feet in stock; and this had all gone out before eight o’clock, when 
all the holders were grounded. From that time till half-past eleven 
o’clock, the gas was simply passing from the inlet to the outlet of 
the holder as fast as it was being made. About midnight the 
holders began to rise again; and at six o’clock there were 125,000 
cubic feet of gas in stock. Another such day, and the supply 
could not have been continued; but, fortunately, Thursday was 
bright and clear, and with the extra retorts which had meanwhile 
been brought into use, and by supplying as much gas as possible 
from the Mossley works of the Company, a considerable gain was 
effected in the stock, and so the difficulty for this time was tided 
over. Had Thursday been similar to the days preceding it, the 
supply could not have been helped from the Mossley works, and 
that from the Stalybridge works must necessarily have been 
suspended for some hours; with what result it is impossible to say. 
All this inconvenience would have been avoided had there been 
another holder capable of containing (say) half a million cubic 
feet of gas, which, of course, would have been full to commence 
the week with. No necessity would then have existed to get up 
more retorts. 

These instances are sufficient to show that in a manufacturing 
town it is very necessary to be provided with a surplus of gasholder 
room, in addition to surplus manufacturing power. The conclu- 
sion the writer arrives at is that in a manufacturing district it is 
needful to have works capable of producing at least 50 per cent. 
more gas than in a district where no manufactories exist, such as 
there are in Lancashire. The storeage capacity for gas should be 
equal to two days’ maximum consumption, or at least 100 per cent. 
more than in the case of a non-manufacturing district ; and, further, 
as so large a quantity of the gas used has to be sent out in a few 
hours, the distributing mains ought to be correspondingly large, 
otherwise the pressure must be excessive. Taking all these things 
into consideration, the capital invested, for the quantity of gas 
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TaBLE showing Daily Variations of Consumption of Gas in Each Week, as compared with the Average of the Previous Week, from 
Nov. 10, 1883, to Feb. 2, 1884. 




































































| | | ‘ 
Date. Consumption. Ine. | Dec. Date. Consumption.) Inc. Dec. | Date. Consumption, Inc. | Dec. 
Week ending | | || Weekending | Week ending | 
Nov. 10—Average 472,700 | || Dec. 8—Average . 589,100 Jan.5—Average. | 608,000 
——SS | | ———— = 
Mon., Nov. 12 514,900 42,200; — | Mon., Dec. 10 606,700 17,600 — | Mon, Jan. 7 . 627,200 19,200 — 
Tues., » 1 550,600 | 77,900; — /|\Tues, ,, 11 598,500 9,400; — |\Tues, , 8 . 605,300 oe | 2,700 
Wed., » 14 639,200 | 166,500| — || Wed, ,, 12 644,900 | 55,800' — | Wed, , 9. 632,400 | 24,400) — 
Thur, , 15 575,600 | 102,900 = Thur., , 13 722,400 | 133,300 -- Thur., ,, 10 592,400 , a 15,600 
mM. « = 677,400 | 204,700 “= Fri., = 726,400 | 137,300 — || Fri., = a 617,100 9,100; — 
i. » WF 447,600 | — | 25,100 || Sat., » 165 533,800 a 55,300 | Sat., “7 551,800 | — | 56,200 
—__———| ——_——_ pnecnasneneereoney 
6} ) 3,405,300 | 6 ) 3,832,700 | 6 ) 3,626,200 | | 
NS | 
Average. . 567,500 | 1 Average. . 638,800 | Average . 604,300 | 
Mon., Nov. 19 549,700 | — 17,800 || Mon., Dec. 17 608,300 — | sosne | Mon., Jan. 14 730,400 | 126,100 ~- 
Tues., ,, 20 539,300 | — _ | 28,200||Tues., ,, 18 661,700 22,900 _ | Tues., » 613,900 | 9,600 _ 
Wed., ,, 21 575,300 7,800} — ||Wed, ,, 19 624,900 _ 13,900| Wed., ;, 16 803,400 | 199,100} — 
Thur., ,, 22 576,400 8,900 — |Thur. ,, 20 742,100 |103,300| — | Thurs.,,, 17 500,500 | — | 103,800 
ti, » BB 625,300 57,800; — Fri., « a 697,300 58,500 — Fri., a 641,500 | -— 62,800 
Sat., ,, 24 610,100 | 42,600; — |\Sat, ,, 22 538,300 | — | 100,500| Sat. ,, 19 495,700 | —_ | 108,600 
6] ) 3,476,100 6 ) 3,872,600 6.) 3,685,400 | 
Average . 579,400 Average 645,400 Average . 614,200 
Mon., Nov. 26 600,400 21,000 -- Mon., Dec. 24 . 656,800 11, | — | Mon., Jan. 21 . 633,200 | 19,000 _ 
Tues., », 27 568,000 — | 11,400|/Tues., ,, 25 *205,800 — | 489,600! Tues., ,, 22 620,000 | 5,800) — 
Wed. ,, 28 568,600 — | 10,800||Wed., ,, 26 786,800 | 141,400| — | Wed, ,, 23 579,800 | — | 84,400 
Thur., ,, 29 557,500 — | 21,900|)Thur., ,, 27 706,700 | 61,300! — | Thur, ,, 24 575,300 — | 39,900 
Fri, ,, 30 706,800 |127,400/ — |\Fri, ,, 28 673,800 | 28400! — |Fri, ,, 25 .{ 571,600 | — | 42,600 
Sat., Dec, 1 476,500 — | 102,900 || Sat., —_— 628,800 , = 16,600 | Sat., » 26 494,500 | — _ /119,700 
6 ) 3,477,800 | 5 ) 8,452,900 | 6! ) 3,474,400 | 
Average. . | 579,600 | Average. .| 630600 | Average. . 579,000 
Mon., Dec. 3 | 628,800 49,200 — Mon., Dec. 31 635,400 _ 55,200 | Mon., Jan. 28 498,800 — 80,200 
Tues, , 4 .| 565,100 — 14,500 | Tues., Jan. 1 599,300 | — 91,300/ Tues, ,, 29 .| 580,400 Ee 48,600 
Wels « 5 574,000 _ 5,600 || Wed., » & 593,400 | — 97,200 || Wed., , 30 . | 649,500 | — 29,500 
Thur, ,, 6 579,800 200! — |\Thur, ,, 3... 603,900 | — | 86,700| Thur. ,, 31 .| 554,500 | — 24,500 
Fri., o 7 677,900 98,300; — _ || Fri., »~ & *363,400 | — 327,200; Fri., Feb. 1 567,500 | — | 12,500 
Sat, ,, 8 .| 509,200 — | 70,400|/Sat, ,, 5 *379,100 — (811,500! Sat, ,, 2 474,900 | — | 104,100 
6 ) 3,534,800 4 ) 2,432,000 6} ) 3,175,600 | | 
Average . . | 589,100 | Average . 608,000 | Average. .| 529,300 


! | 








* These figures, having reference to Christmas-day and the New Year’s holidays, are excluded in taking the average. 





supplied, must be proportionately high. So that while the gas-works 
in a non-manufacturing town for the supply of 100 million cubic 
feet per annum may suffice with a capital of £60,000, those in a 
manufacturing town, if properly equipped, would require a capital 
of £90,000 or more. 

Mr. VeEvers (Dukinfield) moved that the discussion on the 
paper be adjourned to the next meeting. There were, he said, a 
number of figures and very interesting facts which the members 
would like to consider. 

Mr. Barratt (Manchester) seconded the motion, which was 
agreed to. 


Mr. C. E. Jones (Chesterfield) then proposed, and Mr. W. Carr 
(Halifax) seconded a vote of thanks to Mr. Veevers for his paper 
read at the previous meeting and discussed that day ; and, in reply- 
ing to the vote, Mr. VEEVERs mentioned the subject of the formation 
of a reference library, concerning which he moved a resolution at 
the August meeting. He said it had been remitted by the Com- 
mittee to him and Mr. Newbigging to see what steps could be 
taken in the matter; and they hoped shortly to be in a position to 
make a proposal on the subject. 


A vote of thanks having been passed to the President for his 
conduct of the meeting, the proceedings closed. 


The members afterwards took tea together in the Star Hotel. 





HEAT AS A MOTIVE POWER. 

At the Society of Arts last Thursday, Mr. W. AnpERson delivered 
the first of a series of six lectures upon the subject of the conver- 
sion of heat into useful work. The lecture was mainly introductory 
to the others which are to follow; and the lecturer said that his 
object was to lay before the members the modern views as to the 
conversion of heat into every-day work. The subject was a very 
wide one, and therefore he desired to restrict himself to those 
examples which were most useful and which most affected every- 
day life. After tracing the history of the knowledge that there 
was a relationship between heat, electricity, light, and other natural 
phenomena, which were for the mosi part convertible into each 
other, he explained at length the general laws of motion, and the 
forces required to produce and retard it. As illustrations of poten- 
tial and kinetic energy, he gave the cases of a shot from a gun and 
& jet of water; and then described the means by which the energy 
of a moving body, and its power of doing work, might be calcu- 
lated. He also dealt with the laws of impact. 

The next lecture of the series will include oscillation, vibration, 
wave motion, pulsation in liquids and fluids, luminiferous ether, 
porosity of matter, ultimate structure of matter, heat the conse- 
quence of molecular motion, transparency, diathermancy, specific 
heat, unit of heat, latent heat, and absolute zero of temperature. 





LIQUID HYDROCARBONS AS FUEL. 

In the course of his Inaugural Address at the Society of Arts on 
the 19th ult., Sir Frepertck ABEL, when dealing with the various 
industrial applications of science which have taken place in recent 
years, referred to the use of certain liquid hydrocarbons as fuel for 
engine purposes. His remarks on this subject were as follows :— 

It is many years since attention was first directed to the advan- 
tages indicated by theory, and which appeared practically realizable, 
from the application of certain liquid hydrocarbons as fuel for 
engine purposes; and before even chemists dreamt of the possible 
future value of coal tar as a source of brilliant dyes, attempts were 
made to apply crude coal-tar naphtha as fuel for boilers. Later on, 
crude petroleum, and the heavier and less readily inflammable 
liquid hydrocarbons remaining after extraction, from coal tar and 
petroleum, of the portions available for colour-producing and illu- 
minating purposes, have been applied experimentally in this direc- 
tion from time to time, and with some success; the liquid being 
injected into the fireplace in the form of a spray, by means of 
ordinary or superheated steam. A successful experiment has quite 
recently been made at the Forth Bridge works, in working the 
furnace of one of the air-compressing engines with the residual 
product of the distillation of shale oil, obtained at one of the largest 
Scotch mineral-oil works.* This butter-like material, liquefiable 
by heat, for which no use has been found, even for coarse lubricat- 
ing purposes, and which cannot be ignited by the application of 
flame in the ordinary way, is allowed to flow through a superheating 
apparatus, and is thence carried into the furnace by a powerful jet 
of superheated steam. The force of the jet draws a powerful cur- 
rent of air into the centre of the flame produced by burning the 
mixture of vapours and of minutely divided liquid ; and the result 
is said to be an almost perfect combustion of the fuel with total 
absence of smoke and of solid residue in the furnace. Even at the 
locality of this experiment, where coal is cheap, it is claimed that 
an ultimate economy will be effected by the use of this fuel; the 
cost of labour for stoking being much diminished. This experi- 
ment has been valuable as showing that the residual products 
of British mineral-oil works may be utilized with advantage as 
substitutes for coal. But far more important results have 
been obtained in this direction in Southern Russia during 
the last few years. The value of the residual product of 
petroleum distillation, as an efficient and economical source of 
steam power, has been conclusively established in connection 
with the marvellous development, by the Brothers Nobel, of the 
petroleum industry at the Baku works, which are fed through pipe- 
lines of an aggregate length of upwards of 60 miles, by the 


| apparently inexhaustible supplies of petroleum of the Aspheron Pen- 


insula. The ree:dual or heavy oil, which remains after extraction 





* See the “Notes” from our Edinburgh Correspondent in the JounNaL 
for Sept. 9 last, p. 472. 
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of the illuminating and the lubricating oils from the petroleum, 
and of which Messrs. Nobel alone now produce 450,000 tons 
annually, is already used as fuel on upwards of 300 steamers upon 
the Caspian Sea and the Volga, and by the locomotives on the 
Trans-Caucasian and Trans-Caspian railways. Its use is also 
extending to other railways in South-East Russia and to manu- 
factories in Moscow, where it is rapidly replacing English coal. 
In an instructive paper on the employment of refuse petroleum as 
fuel in locomotive engines, recently communicated to the Insti- 
tution of Mechanical Engineers, Mr. Urquhart has shown that, 
weight for weight, it has 33 per cent. higher evaporative value than 
anthracite: and that while 60 per cent. of efliciency is realized 
with the latter, 75 per cent. is obtained with petroleum refuse. 
The very rapidly continuous extension of the Russian petroleum 
industry appears to assure a most important future to liquid fuel, 
and though it is hardly likely to compete in this country with coal 
for locomotive purposes generally, the comparative ease with 
which its perfect combustion is now ensured appears to render it 
especially suitable for employment in underground railways; 
while its use in steamers cannot fail to be attended with important 
advantage in many special services. 





(We are not responsible for the opinions expressed by Correspondents.| 


STANDARDS OF LIGHT. 

S1r,—Will you allow me space in your columns to criticize the report 
of Messrs. Heisch and Hartley to the Committee on Standards of Light 
appointed by The Gas Institute? 

In 1879 the Board of Trade appointed a Committee to inquire into the 
relative merits of the candle standard, and of the standards proposed by 
Mr. Vernon Harcourt, Mr. Methven, and Messrs. Keates and Sugg. 
After an investigation extending over more than two years, the Com- 
mittee presented their report to the Board of Trade. The report of 
Messrs. Heisch and Hartley deals chiefly with the candle standard and 
with the standards proposed by Mr. Vernon Harcourt and Mr. Methven. 
In both reports the candle standard is condemned; but, whereas the 
Board of Trade Committee reported in favour of Mr. Harcourt’s standard, 
Messrs. Heisch and Hartley condemn it, and recommend that of Mr. 
Methven. I wish to point out, as briefly as I can, that the experiments 
on which Messrs, Heisch and Hartley base their condemnation of Mr. 
Harcourt’s standard are inconclusive. Of their experiments with the 
Methven burners, I shall not now speak in detail. I have only to say 
that, accepting their figures, I see nothing in these experiments to 
disprove the conclusion of the Board of Trade Committee. That Com- 
mittee found that a Methven burner, burning such gas as might be sent 
out in the ordinary process of gas manufacture of 14-9-candle power, 
assigned the value of 15°6 candles to a particular flame; and that the 
same Methven burner, burning ordinary gas of 16:4-candle power, 
assigned the value of 14°5 candles to the same flame. With Mr. 
Methven’s carburetted burner I have not experimented. 

The proposed standards were measured against a sample of ordinary 
coal gas stored in a comparatively small holder. The experiments show 
that large fluctuations occurred in the value of this stored gas in the 
course of a few hours, owing to rapid changes of temperature. For 
instance, at 1.20 p.m. on March 15 last the stored gas was given by the 
Methven standard as 14°8 candles, and at 1.50 p.m. as 15°5 candles; at 
3.15 p.m. its value was given as 15-6 candles, and at 5.40 p.m. as 14°6 
candles. Assuming the Methven standard to be correct, the stored gas 
rose nearly 5 per cent. in illuminating power in half an hour; then rose 
slowly in value ; and fell 63 per cent. between 3.15 and 5.40. Again, on 
March 19, by the Methven burner the stored gas was 14°7 candles at 3.30 
p-m.,and 15-7 candles at 6.30 p.m.—a change of 64 per cent. in three 
hours. Now, on the same day seven tests were made with Mr. Harcourt’s 
standards. The time at which each test was made is not given. These 
seven tests show that the value of the stored gas at first increased rapidly, 
and afterwards slowly fell. Between the lowest and the highest of the 
seven experiments there is a difference of 7-1 per cent. The two sets of 
testings on March 19 are conclusive as to the fluctuation of the value of 
the stored coal gas; but, of course, as tests of the standards themselves 
they are useless. 

But while Messrs. Heisch and Hartley tacitly admit that, as tests of the 
Methven burner, these experiments on March 15 and 19 are of no value 
(for they simply use them as indicating the changing values of the stored 
gas), they treat the Harcourt standard in a very different manner. On 
March 19 they brand the Harcourt standard as variable. Did they expect 
it to give the value of the stored gas as constant during the afternoon, 
when the Methven burner showed that it varied 63 per cent.? If so, 
why do they not call the Methven burner variable too? The reason is 
not difficult to find. Mr. Hartley has, on numerous occasions, publicly 
expressed his confidence in the constancy of the Methven standard. 
Convinced that the Methven burner gives a constant light, any fluctua- 
tion in the value assigned to the stored gas by the Methven burner 
he attributes to a change in the actual illuminating power of the 
gas in the holder; and we find that the hour of each experiment, 
and the changes in the temperature of the air, are tabulated along- 
side each result. For instance, on March 15, when by the Methven tests 
the stored gas rose 5 per cent. in quality in half an hour, it is carefully 
noted that the sun came out, and the temperature rose 16° in the interval. 
This is perfectly proper; but should not the same details be given along- 
side the results of the experiments with the Harcourt standard? There 
is not a figure in the table to indicate the hour or the external temperature 
at which the tests were made. 

The unconscious bias of the experimenters in favour of the Methven 
standard goes even further. Reviewing the differences in the value of 
the stored gas found in various experiments with the Methven slot, they 
state : ‘‘ These differences appear wonderfully small when we take into 
consideration the fact that . . . . . the gas itself was not constant 
in illuminating power’?! Would it not have occurred to an unbiassed 
mind that fluctuations in the value of a sample of stored coal gas, 





used as a standard of light, would cause corresponding fluctuations 
in the apparent value of a burner tested by it, and that the burner 
showed its fitness for a standard by accurately reproducing such 
fluctuations, however large, and not by showing only ‘ wonderfully 
small’ differences? Moreover, in spite of this statement, they do not 
give the extreme variations of the Methven burner as given by the stored 
gas on a single day. They say in their report that only on one day, 
March 14, did the percentage difference of two determinations with the 
Methven reach 2 per cent; and yet on the very next day there is a 
variation between two Methven determinations of 64 per cent. If 
variations in the quality of the stored gas are taken into account when the 
Methven burner is tested, why is the Harcourt standard not tested by the 
same rule? 

The chief evidence urged against the pentane unit is the result of the 
tests made on Feb. 28: 

“That Mr. Harcourt’s flames do vary in power at times and become too 
powerful is shown by the concurrent evidence of the vérificateur, the 
relative standard, and the Methven, between which there is a fair agree. 
ment, which is strikingly marked on Feb. 28; the relations being as 
follows :— 


Candles. 

Methven 15°43 

Harcourt gas 13°83 

Barcourtlamp. .§. «© s+ s s « » 13°90 

Light power of ‘ relative,’ 10°15 = for gas 15°64 
oF 


Vérificateur scale . . 126= ste o & “ss See 
What is the value of this evidence? Did not Mr. Hartley standardize 
the Giroud instruments by means of the Methven burner itself? But, 
disregarding this point, the two Harcourt standards are in exceedingly 
close agreement; the Methven burner, which differs from them, is in 
approximate agreement only with two standards which Messrs. Heisch 
and Hartley themselves report as untrustworthy ! 

The experiments made by Messrs. Heisch and Hartley at Millbank 
Street on six days between April 25 and May 6 bring out one fact very 
clearly. In all these experiments there are such great fluctuations in 
the light given by the Harcourt unit, that it is evident the instruments 
were unsteady. Indeed, one of the chief grounds of complaint brought 
in this report against the air-gas standard is the sensitiveness of the 
flame to vibrations. We are told that hurried footsteps near the testing- 
room, the slamming of an outer door, or the fall of a heavy body in the 
yard, caused the lamp-flame to start with a series of jerks, and then to 
increase in its length ; and this in a building unusually firm and solid— 
the testing-room at Horseferry Road. Mr. Hartley’s testing-room at 
Millbank Street is, I think, less firmly built, and not remote from sources 
of vibration. Mr. Harcourt’s apparatus is certainly sensitive to vibra- 
tions, as all physical instruments for delicate measurements must be; 
but no one would condemn a telescope, a magnetometer, or a balance 
which failed to measure accurately when placed on an unsteady support. 
I have made many hundreds of measurements with Mr. Harcourt’s 
standards, and can bear out Messrs. Heisch and Hartley on this point. 
The instruments will not work in an unsteady room. 

One other point I must notice in this report concerning Mr. Harcourt’s 
standard. Mr. Harcourt has stated that, compared with ethylene, benzene, 
and other hydrocarbons, easy to prepare in the pure state, but unsuitable 
for making a standard gas by reason of their solubility in water, pentane 
is insoluble, and therefore suitable for the purpose. Messrs. Heisch and 
Hartley say: 

‘We must here remark that Mr. Harcourt and chemists generally state 

that pentane is not soluble in water; but it is nevertheless a fact that the 
first sample of air-gas which is prepared over perfectly clean water is 
always of less than the theoretical volume. Upon this matter Monsieur 
Monnier, in his admirable “ Etudes sur les Etalons Photomé¢triques,” says: 
‘One hundred volumes of recently-boiled water dissolved 0-92 per cent. of 
pentane vapour. This solubility is sufficient to slightly modify the com- 
position of the first gas prepared over fresh water; but after one or two 
operations the water becomes saturated, and the change in the composition 
of the gas can only be produced by a change in the coefficient of solubility 
with the temperature, which changes are very small.’” 
Does not this mean that Mr. Harcourt is ignorant of the solubility of 
light petroleum in water, and that M. Monnier discovered the fact and 
measured the amount? Let me compare with this quotation another 
taken from Mr. Harcourt’s original paper read before the British Associa- 
tion in 1877, and given in the Journat for Aug. 28 of that year (p. 337): 


‘“*T have enclosed the vapour of pentane at the tension of 261 mm. over 
boiled-out water in a eudiometer for 24 hours, and 100 volumes of water 
dissolved only 0°92 volume of the gas. No doubt the first sample of gas 
made in a gasholder filled with fresh water would suffer—and I find that 
it does suffer—some diminution in the ;proportion of pentane; but the 
error, if standard gas is kept in store for photometry, fresh portions being 
made from time to time over the same water, would only be such as could 
arise from the difference between the solubility of gaseous pentane, under 
the pressure of a quarter of an atmosphere, at one temperature and at 
another, and this error though real, is likely to be infinitesimal.” 


When misstatements and inconclusive experiments form the ground on 
which a system is publicly condemned, it becomes necessary to point out 
the false nature of the evidence, lest judgment should go by default. 


Balliol College, Oxford, Nov. 26, 1884. B. B. Dexos. 





PUBLIC HYDRAULIC POWER. 

S1r,—Will you permit us to correct a small error in the article upon 
the work of the General Hydraulic Power Company which appeared in 
your last issue ? 

The Act of Parliament under which the Company commenced opera- 
tions, two years ago, fixed as the northern boundary of the district a 
line 600 yards from, and parallel to the centre of the river. This line 
reached to Cheapside ; but not north of it. Consequently, when, as you 
have described, application was made for power in Wood Street, it was 
necessary to obtain from the Commissioners of Sewers—who have the 
control of the streets of the City—special permission to open the road- 
way. A memorial was signed by a very large proportion of the mer- 
chants and warehousemen of the neighbourhood ; and, after visiting the 
Company’s pumping station, and inspecting some of the applications of 
the hydraulic power, the Commissioners granted leave. In the past ses- 
sion, however, the Company applied for, and obtained an Act extending 
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the area of their supply. The district now extends from Vauxhall Bridge 
to the East and West India Docks ; thus including practically the whole of 
the cities of London and Westminster. On the south side of the river, 
the district reaches from Vauxhall to the Surrey Docks. The northern 
poundary has also been extended, and Wood Street is now within the 
parliamentary district of the Company. Pipes are at present being laid 
in Victoria Street, Westminster; a connecting main is being carried 
through the subway from Blackfriars to Westminster; and a second 
main will be laid along the Strand. 

It may be interesting to mention that hydraulic power will be used 
for riveting the girders of the new bridge now being erected by the 
South-Eastern Railway Company at Charing Cross; and that, among 
other applications, it 1s working the parcels-post and other lifts of the 
General Post Office. 

Referring to the question of competition between public hydraulic 
power and the gas-engine, we entirely agree with the opinion expressed 
in your article. There are many purposes, such as you define, for 
which the gas-engine is more economical, at the Company’s rates of 
supply ; but in all cases where the application of power is so direct as 
it is (or should be) in lifting or pressing operations, or any other inter- 
mittent work, the convenience as well as the economy is greatly on the 
side of hydraulic power. It may be of interest to note that the greatest 
objections we have heard to the gas-engine are on account of its noise, 
vibration, and smell. 

We cannot conclude this note without expressing our appreciation of 
the friendly character of your notice. 

Palace Chambers, Westminster, 

Nov, 29, 1884. 


ELLINGTON AND Woopa.u. 





SUNDAY LABOUR IN GAS-WORKS. 

Sin,—Thinking it might prove interesting to some of your readers to 
know that, at these far-off ends of the earth, good has resulted from the 
excellent paper read by Mr. G. Livesey on the above subject, and from 
the interesting discussion that followed, at the meeting of The Gas 
Institute, in June last, I venture to ask your insertion of a few lines. 
I had long desired, if possible, to do away with Sunday stoking, but had 
been prevented by want of gasholder capacity. Our one holder contained 
40,000 cubic feet; and at times our output was 60,000 cubic feet, and 
was always heaviest on Saturday nights. During the early part of this 
year we completed our second holder, and had then storeage for 100,000 
cubic feet. This holder was in work shortly before the receipt of the 
JouRNALS containing the report of the Institute’s proceedings and Mr. 
Livesey’s paper. These decided me to make a trial of no stoking on 
Sundays from 6 a.m. to 6 p.m. 

I first “‘ sounded ”’ the men, and found that they were only too pleased 
to give up the day’s pay for the day’s rest; and that our three yard and 
outdoor hands were willing to take turn and turn about as watchmen. 
As a regular thing, we have three stokers working eight-hour shifts at 
9s. 6d. per day, and three other hands at 8s. per day. I then brought 
the proposition before my Directors; strengthening my position by pre- 
viously letting some of them see Mr. Livesey’s paper, and the speeches 
it evoked. The Board gave me their cordial support and approval; and 
now, for upwards of two months, we have not had any stoking on Sundays 
from 6 a.m. to 6 p.m. The stoker whose watch ends at 2 p.m. on 
Saturday comes on for a long watch from 6 p.m. on Sunday to 6 a.m. 
on Monday, for which he receives 14 days’ pay. During the rest of the 
week he takes the night watch—10 p.m. to6a.m. The hand in charge 
of the works on Sunday is paid 10s. for the day. 

The retorts (two benches of six) are all charged the last thing, and the 
house cleaned up by 6 a.m. on Sunday. When the make is done, the jet 
exhauster is shut off, the cocks on the hydraulic main opened, and the 
damper at the main stack lowered ; the charges being left in the retorts 
till the stoker comes at 6 p.m. We use but little coke to keep up the 
heats ; and, so far, have not experienced any inconvenience whatever. 
On Monday we now have room for the ordinary make ; instead of, as was 


often the case before, having to take great care to prevent the holders 


blowing. 

We are rapidly extending our operations, as a 27 per cent. increase 
in this year’s delivery shows; but I shall try hard (and I know the men 
will help me) to ensure to them the Sunday rest during the winter as well 
as summer months. I need not say that a marked improvement is to be 
observed in the men when Monday comes; and this only shows that, in 
small as well as large works, stoking on Sunday should be a thing of the 
past, unless, owing to want of holder room, the manager is working 
*‘ from hand to mouth.” W. H. Nem, 


Parramatta Gas Company, 
New South Wales, Oct. 10, 1884. Ee ae 


THE REGENERATOR FURNACES AT THE HANOVER 
GAS-WORKS. 

S1r,—On returning from abroad, I find in your issue for the 14th of 
October a translation of an article in Dingler’s Polytechnisches Journal, 
on the subject of the working of certain regenerator furnaces at the gas- 
works in Hanover, some of which are called the Stettin furnaces. In 
order to prevent any misunderstanding, I beg to state that these fur- 
naces are not the same as those which have been introduced into 
England by the Stettiner Chamotte Fabrik Actien Gesellschaft (vormals 
bees in Stettin, and which are generally known as the Didier and the 

funich generator furnaces. 

London, Nov. 27, 1884. Can oem. 








Tue Lerrine or Gasetrers oN Hire.—J. B. G. writes: ‘ As it is the 
practice of many gas companies to let out heating and cooking stoves, 
perhaps some of your readers can inform me if they know of any com- 
pany who let out gaseliers for lighting purposes.” 

Tue Denivery or Water py Pumps.— Inquirer ’’ would be glad if any 
of our readers could answer the following question:—How much water 
per hour will a double-action horizontal pump—9-inch cylinder, 3-feet 
stroke, and working 48 strokes per minute—deliver at a distance of 1 
yard and 1000 yards from the pump, the pipe being 7 inches in diameter 
with a rise of 130 feet? Or state the loss per cent. due to friction, &c., 
at this distance. 





BHegister of Patents, 


Wasuers.—Hanson, J., of Bingley. No. 16; Jan. 1, 1884. 

This apparatus, “ for extracting ammonia and other impurities from coal 
gas,” is shown in the engravings; fig. 1 being a vertical section of the 
washer, and fig. 2 a plan of one of the “ circular frames” to be alluded to 
later on. 
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Fig 1 


To the casing A are secured inlet and outlet pipes B andC respectively ; 
and at the base of the casing is fixed a blank bottom D, with stufling-box, 
through which twoshafts pass. The shaft F is hollow, and rests upon the 
faced boss of the lower bevel-wheel H, secured to the centre shaft G; and 
for a certain distance from each end it is bored, in order to form a joint so 
as to prevent the escape of gas, and act as a support to the centre shaft. 
Both shafts are supported by bosses secured to the casing by rods or other 
suitable connections; and they rotate in opposite directions by being 
geared in the manner shown at the bottom. The wheel H is secured to 
the centre shaft, and R to the hollow shaft; both wheels gearing with the 
vertical wheel. To each shaft circular frames L are fitted, having a cir- 
cular brush round the circumference, for the purpose of making a joirt 
between the frames and casing. These frames are arranged with wings 
at an angle, which (on revolving) extract the gas from below, and assist it 
to pass through baskets B2 and B%, These are filled with wicker-work or 
strong open fibre, through which the ascending gas is made to pass, Above 
the shaft G and basket B®, is a grid having the bars fixed at an angle of 
(say) about 45°. Resting upon this grid is a layer of porous pumice-stone 
or coke ; and higher still is a cistern, the bottom being fitted with one or 
more outlet valves V (the number being regulated by the diameter of the 
casing. Around the cistern is formed a platform P, covered by a dome; 
and connected with the cistern are inlet and overflow pipes K and K!. The 
former supplies ammonia, which is pumped up from the tank T ; the water 
flowing through the pipe opening S$ into the cavity between the cistern 
and the perforated plate below. 

The gas on entering the apparatus by the pipe B passes through the 
revolving baskets B? and B®, the stationary grid, and the porous pumice- 
stone; being met by a shower of ammonia from the cistern, supplied 
through a valve V. In this way the liquid is evenly distributed, and 
keeps the scrubbing material constantly wetted. The ammonia in the 
gas is thus extracted, falls into the basin, and is conveyed away to the 
store-tank T. The strength of the ammonia as it leaves the cistern can 
be regulated to suit the requirements of the gas to be purified. 

In order to further purify the gas, the patentee proposes to conduct it 
through the outlet-pipe C to .he vertical pipe T!, at the top of which is a 
cistern U with a perforated bottom. Water or other purifying liquid is 
allowed to fall through this in continuous showers upon the ascending 
gas; and thus wash it still more thoroughly. The liquid falling into the 
— X at the base of the pipe is collected or allowed to run to waste as 

esired, 


Gas-Enornes.—Skene, R., of Wickham Street, Lambeth. No. 454; Jan. 2, 


This invention relates particularly to gas-engines whose combustion 
chambers are not jacketed ; and it is designed “ to effect greater economy 
in the consumption of gas by the regulation of the degree of compression 
of the explosive charge at will, as also an economy of power by a reduction 
in the charge of air to be compressed, greater steadiness in working, and 
a oe rapidity of compression, by causing the pistons of two combined 
cylinders to simultaneously co-operate for that purpose.” 

To effect these objects, the patentee combines two cylinders, either 
single-acting and operating by the ordinary connecting-rods upon a single 
crank, or double-acting and operating upon opposite cranks. In the former 
case, one explosion per revolution is Ds thr in the latter, two explosions 
per revolution. In the former case, one cylinder only is utilized for explo- 
sion and exhaust, and the other for the suction of the explosive charge 
and the compression of the same; the two working chambers being in 
communication with each other by an explosion chamber, and the exhaust 
and compression strokes in the respective cylinders taking place simul- 
taneously and in co-operation. Similarly, in the case of double-acting 
cylinders, the inward end of each cylinder is utilized for explosion and 
exhaust, and the outward ends for the suction of the explosive charge 
and for the compression of the same. The compression chambers of each 
cylinder are in communication, by an explosion tube or passage, from the 
outer end of one cylinder to the inner end of the other; the exhaust-valve 
being placed about one-third the length of the cylinder from its inner end. 
The tubes thus conveniently cross one another. Between the cylinders 
and the explosion tubes or chambers is placed a three-way oscillating 
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plug-valve (operated from an eccentric, or in any other convenient manner), 
which serves simultaneously to control the admission to the air cylinder, 
= emission to the explosion chamber, and the ignition of the compressed 
charge. 

The compression stroke of the one cylinder and the exhaust stroke of 
the other take place simultaneously in the double-acting cylinders; but in 
the single-acting cylinders the working piston may be slightly in advance 
of the air-compressing piston. If the exhaust-valve be then closed before 
the end of the exhaust-stroke, the two pistons will be simultaneously co- 
ae to compress the new charge. Up to this time the new explosive 
charge has been delivered without compression through the explosion tube, 
and into the exhaust chamber, so as to displace the exhausted gases. It is 
thus evident that the total amount of compression produced will depend 
not only upon the volume of the explosion tube relatively to that of the 
oe. but also upon the point of closing of the exhaust-valve ; as from 
this point only compression sets in, by the piston co-operating to produce 
the same. This point of the closing of the exhaust-valve may be readily 
set and adjusted at any time, by the hand of the attendant and auto- 
matically by the governor. 


ea GoveRNors.—Heron, T., of Manchester. No. 667; Jan. 4, 


This invention consists in so forming the body or case of a gas-burner 
that it may contain a governor of which the following is a description :— 
The body case or shell is made in two parts; the lower part having a 
screw to adapt it for fixing to an ordinary gas-fitting. The upper part has 
attached an ordinary or duplex burner; and within the lower part of the 








case there is a stop-ended tube E, carrying a disc governor B slightly less 
in diameter than the internal portion of the case. The tube E has holes 
F in it immediately under the disc; while the upper part passes freely 
into a hole G in the centre of another disc H having a boss I both on its 
upper and lower sides, and fitting the case accurately. The disc H has 
several small holes K drilled diagonally from the under side through it 
into the hole G. Upon any excess of pressure being applied, the governor 
B rises and causes the upper portion of the tube E to cover these 
holes to such an extent as will allow only the quantity of gas to pass to 
the burner that it is intended shall be consumed by it. 


Supptyinc Am For CompustTion witH Gas.—Thorp, T., of Whitefield, 
Lancashire. No. 962; Jan. 8, 1884. 

This invention relates to the air supply for gas-burners in which the 
flame is deflected downward; and the object of the invention is to increase 
the illuminating power of gas in ordinary burners, and to dispense with the 
globe and chimney in that class of regenerative burners in which the 
regenerator is above the flame. 

To effect this, when Argand or other ordinary burners are employed, the 
patentee proposes to enclose the gas-supply near the burner in a tubular 
casing, and supply air, under a pressure slightly exceeding that of the 
atmosphere, to the tube or casing which surrounds the burner, or, in the 
case of a regenerative burner, directly into the body of the regenerator, for 





fig .2 














combustion with the gas. Instead of a direct supply of air, however, a 
nozzle may be fixed at a point above the burner, to which air under con- 
siderable pressure is supplied; this nozzle projecting into the mouth or 
hroat of a tube open to the atmosphere. The velocity of the issuing air 





from the nozzle induces a sufficient current of air, under slight pressure, to 
flow through the tube to the casing surrounding the burner or to the body 
of the regenerator as the case may be. 

Fig. 1 is a sectional elevation of a group of common burners to which 
the invention is applied. A is the gas supply-pipe; and B, the burners, 
C is the tubular casing enclosing the lower part of the pipe A, and to 
which air under pressure slightly exceeding that of the atmosphere is 
— through a pipe C!, secured to the casing C. 

ig. 2 is a sectional elevation of a regenerative burner to which the 
invention is applied; the air under pressure being supplied directly into 
the body of the regenerator. The part marked Y (fig. 3) is a half ae on the 
line X of fig. 2 looking downward, and the part marked Z is a half plan look. 
ing upward from below the burner. The pipe C! is connected directly to 
the regenerator D; and air under pressure is supplied through this pipe, 
and passes through the regenerator to the gas issuing from the burner B, 
as indicated by the arrows in fig. 2. 

Fig. 4 is a sectional elevation of a group of common burners fitted with 
a regenerator to which air under pressure is supplied by means of a nozzle, 
In this arrangement the pipe C! is connected to the regenerator D at one 
end ; and in the pipe is fitted a nozzle E, through which air under high pres- 
sure is supplied. The velocity of the issuing air from the nozzle E causes 
a current of air to flow through the openings C? into the pipe C1, and 
so to the regenerator D for combustion with the gas that is issuing from the 
burners B. 

The patentee says that the required pressure of air may be conveniently 
obtained by employing a small jet of steam (after the manner of an 
injector) with pipes to collect and carry off the condensed water; and he 
claims as his invention :—‘‘ Supplying air at a pressure exceeding that of 
the atmosphere to gas-burners in which the flame is deflected downward. 
and the apparatus for effecting the same.” 


PREVENTING STOPPED AsScENSION-PrpEs.—Abel, C. D. ; communicated from 
A. C. Niermeyer, of Deventer, Holland. No. 1195; Jan. 10, 1884. 
This arrangement, for preventing the choking of the ascension-pipes of 
gas-retorts, consists in providing, in connection with the retort-lid a device 
shown in the engravings. 











Fig. 1 is a front view of the retort mouthpiece, with the cover half 
open; fig. 2 is a front view, showing the position of the parts with the 
cover closed; and fig. 3 is a plan of the parts with the door (which is 
shown in section) quite open. To the cover A is connected a disc C by 
means of rods E hinge-jointed both at Dand F. The disc C is, says the 
patentee, of such a configuration as nearly to fit the retort; leaving only 
@ narrow interstice around its edge. When the door is closed, this disc is 
situated at the inner end of the mouthpiece (as shown in fig. 2), so that 
the gas generated in the retort must pass through the narrow interstice 
before arriving at the ascension-pipe. As the disc C—being of iron, and 
in metallic connection with the outer cover—is cooled to a certain extent 
by conduction, the tarry vapour carried by the gas becomes in great part 
condensed on the inner surface thereof; and it is still further condensed 
and retained by the compression of the gas in passing through the narrow 
interstice round the disc. Thus the gas, before entering the ascension- 
pipe, is more or less entirely freed from those tarry constituents which 
usually condense in the pipe; and also the small particles of coal that are 
generally carried along with the gas to the ascension-pipe, are stopped at 
the narrow interstice around the disc. The articulated connection of the 
disc C to the cover A permits the disc, on opening or closing the cover, to 
move freely in and out of the retort mouth, and to assume the position 
shown at fig. 2 when the cover is closed. 


Brakes FoR Gas-Enornes.—Rockhill, J. G., of Bury Street, London. 
No. 2289; Jan. 29, 1884. 

In reference to his invention the patentee says: “It is well known that 
when a gas-engine is working at high speed and the supply of gas thereto 
is shut off, the fly-wheel and other parts continue to move for a consider- 
able period of time. Great inconvenience is experienced by reason of this 
fact; and in some cases considerable risk of accident arises therefrom. 
But by my invention, after the supply of gas to the engine is shut off, the 
motion of the fly-wheel and other parts can be arrested in a very short 
— of time; or they can be stopped, if necessary, without shutting off 
the supply of gas.’’ 

To one of the flanges of the bed-plate is fixed a bar of iron turned at one 
end to serve asa fulcrum for the brake. This consists essentially of a 
metal strap lined with leather or other suitable material to increase the 
friction between the strap and the fly-wheel. The strap partially sur- 
rounds pd geo of the fly-wheel at its lower part; and the free end 
of it is made with a Pama ng in which is inserted an adjustable eye- 
bolt or stud. A hand lever is pivoted upon a stud fixed in a bracket, 
which is secured to the bed-plate or frame of the engine. The short arm 
of this lever is coupled to the eye-bolt, so that by moving the lever in one 
direction the strap will be forced against the periphery of the fly-wheel. 
The long arm of the lever slides upon a quadrant provided with a series of 
screw-threaded apertures, in either of which a screw-pin can be inserted 
to limit the movement of the lever. 


Sarety Apparatus FoR Gas-BurNnERS.—Plunkett, the Hon. J. W., of 
Dunstall Priory, Kent. No. 1352; Jan. 12, 1884. 

This invention relates to safety apparatus for gas-burners of the descrip- 

tion given in patents Nos. 643 and 6142 of 1882, and No. 2803 of 1883; and 
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it has for its object to provide a simple means for enabling the gas-tap to 
be maintained in its open position without being held by the hand until 
the expanding bar constituting the acting part of the safety apparatus has 
become heated. 


Fig.2 








The illustrations represent elevations, as seen from opposite sides, of a 
burner fitted with safety apparatus constructed according to the present 
invention. Ais the burner and B the tap, the plug of which is provided 
with a rod, bar, or lever-handle C, carrying a projection D (preferably pro- 
vided with a roller) and a projection E (which may also be provided with a 
roller if desired). IF is the lever acted upon by the expanding bar G in the 
manner described in the previous patents. The lever F is centred to the 
frame H, and is provided on one side of its lower part with an inclined 
surface, and on the opposite side with a notch or recess. In raising the 
lever-handle C into the position shown by the full lines in fig. 1, for the 
purpose of opening the tap, the pin or projection E, which is farther from 
the tap than the roller D, acts upon the inclined part on the lever F, and 
presses it inwards until the projection E comes opposite the notch, and 
engages therewith, so that it is supported. The lever F is so centred that 
its centre of gravity, when in its normal position, ensures the engagement 
of its notch with the projection. The gas is then lighted, when the rod G 
will expand by the heat of the flame, and by pressing against the upper end 
of the lever F cause its lower end to move inwards, so that the projection E 
resting in, or engaged with the notch, is released therefrom, and the 
roller D caused to rest upon the inclined surface, as shown by the dotted 
lines in fig. 1,so as to maintain the tap open whilst the gas remains ignited. 
Should the flame be accidentally extinguished, the bar G will immediately 
contract and allow the upper end of the lever F to move inwards, so that 
its lower end moves outwards clear of the projection D (into the position 
shown by the dotted lines in fig. 2), and allows the lever-handle C to fall 
and turn off the gas supply by closing the tap. 


Gas Water-HeATER.—Righton, W.J., of Euston Road,London No. 1627; 
Jan. 17, 1884. 

In the apparatus, for “instantaneously heating water,” constructed 

according to this invention (and shown in the accompanying illustration), 
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A is the outer water casing, formed of two metal cylinders, one within the 
other, and with the space between divided into a spiral watercourse by a 
spiral division. B is a cold water inlet-cock, by which water is supplied to 
the bottom of the spiral watercourse. C is an outlet spout conducting the 
water from the top of the spiral watercourse into a small well or funnel D 
at the top of the covered water-trough E. This trough is in the form of 
an archimedean screw. F is a dome-shaped water chamber, into the upper 
part of which the water passes from the bottom of the trough E. G are 
pipes by which the water is led away from the bottom of the chamber F 
and into aring-shapedchamber H. I" isa division-plate within the cham- 
ber F, The central portion only of this plate is perforated, so that all water 
passing from the upper to the lower compartment of the chamber descends 
on to the centre of the disc which forms the bottom of the chamber. From 
the bottom of the chamber H the water passes by a series of pipes I into 
a hollow ring J, perforated at the bottom. Through the perforations the 
water is allowed to descend on to the exterior of a conical metal chimney 
K, which is above the burners O. M is a cylindrical casing surrounding 
the chimney K. The perforated ring J forms a cover to the space between 
this cylinder and the conical chimney. N is an outlet, by which the 
heated water can flow away from the bottom of thecasing. The burners O 
are carried by a hollow metal box, to which gas is supplied through a cock 
P. This cock is placed just below the water-cock, and the lever arm or 
key by which the plug of the water-cock is turned comes down in front of 
the arm of the cock when both cocks are closed, so that the gas-cock cannot 





be opened until the water supply-cock has been previously turned on. 
Q is a small bye-pass or pilot cock, which can be opened independently 
of the water-cock. When the heater is to be used, gas is turned on at this 
cock and lighted at the nozzle Q, which stands out from it, before turning 
on the main gas-cock. When the main gas-cock is turned (to turn on the 
gas), the lighted jet is, by the turning of the cock, brought into a position 
in which the flame from it is projected through an opening in the stand of 
the apparatus, so that the gas is ignited at the burners immediately that 
gas is turned on to them. 
APPLICATIONS FOR LETTERS PATENT. 

15,321.—Morean, J., Bristol, “An improved appliance for gas cooking 
stoves, and ranges (coal or gas).” Nov. 21. 

15,824.—UsiLL, G. W., Wandsworth, and Fyrr, W. W., Hackney Road, 
London, “‘ Improvements in pipe-joints and jointing.” Nov. 21. 

15,356.—Mogrratu, J. N., Georcre, R. J., and Skinner, C., Chancery 
Lane, London, “ Improvements in apparatus or appliances for or in con- 
neciion with gas-fires or gas-fireplaces.” Nov. 21. 

15,377.—Heauey, B. D., Liverpool, “Improvements in making and 
working gas generators and utilizing heat therefrom.” Nov. 22. 

15,382.—WaL.twork, R., Manchester, “Improvements in apparatus and 
mg ana for gas lighting where combustible liquids are used.” 

Vov. 22. 

15,415.—Price, W. E., Great George Street, Westminster, “ Improve- 
ments in the construction of apparatus for lighting, extinguishing, and 
regulating gas-flames.” Nov. 22. 

15,447.—Apams, S., Old Ford, London, “ Improvements in self-sealing 
mouthpieces and lids for retorts, stills, and generators, for the production 
of gas from coal and other substances; also for distillation of liquids and 
other chemical vapours.” Nov. 24. 

15,485.—Eckrorp, A., and Hunter, J., Edinburgh, “ Improvements in 
ignition valves as used in gas-engines.”’ Nov. 25. 

15,496.—M'‘Doveat1, A., Penrith, “ Improvements in the manufacture 
of ammoniacal salt and in the purification of gas.” Nov. 25. 

15,527.—Lake, W. R., “Improvements in vapour burners.” A com- 
munication from H. T. Coffee and T. E. Paterson, U.S.A. Nov. 25. 

15,631.—Roy ez, J. J., Manchester, ‘“ Improvements in suspended lights 
from existing gas-fittings.” Nov. 27. 

15,633.—Newron, O. T., Quality Court, London, “‘ Improvements in gas 
motor engines.” Nov. 27. 





PATENTS WHICH HAVE PASSED THE GREAT SEAL. 

1429.—GamBLE, G. C., Bradford, ‘“‘ Improvements in pipe-guards for gas 
surface-pipes employed in street-lamp posts.” Jan. 14. 

9901.—Cotton, E. G., “Improved automatic stop-plugs for pipes for 
conveying gas, oil, and other inflammable fluids or liquids.” A com- 
munication from W. F. Cosgrove, E. F. Jennings, and J. Scott, of Jersey, 
U.S.A. July 8. 

10,448.—Marn, R., Ardeer, and Gatprarru, W., Glengarnock, “ Improve- 
ments in the process of obtaining ammonia from the gases evolved from 
blast-furnaces or from the gases produced from the destructive distillation 
of coal, shale, or other carbonaceous substance, and in the means employed 
therefor.” July 22. 


Tue Execrric Licutinc Famure at Temesvar.—This matter was 
briefly alluded to last week. Later telegrams from Vienna state that, 
since its installation at the beginning of November, the electric light had 
worked exceedingly well, and a number of foreign experts had just 
arrived to witness its triumph, when suddenly the whole arrangement 
failed. The experts at first believed, that the severe snowstorm had dis- 
arranged the wires; but it is now stated that the pumping machines 
working the dynamos are out of order. 

Tue Dancers or ExLectric Licutinc.—Last Tuesday morning, a man 
named Moore, an engine cieaner at the Eston Steel Works of Messrs, 
Bolckow, Vaughan, and Co., near Middlesbrough, was instantaneously 
killed through incautiously interfering with the electric lighting apparatus 
on the works. Moore noticed that the bearings of one of the engines had 
become heated, and went on to the stage and directed the attention of the 
driver to the matter. The latter left the stage for a few minutes, and 
while he was away Moore observed the electric light flicker. With the 
idea, it is supposed, of properly adjusting the carbons, he picked up a piece 
of stick and touched one of the carbons with the end of it, when the light 
went out. Thinking probably that the current had been stopped, he 
incautiously took hold of the carbons with his free hand. At that moment 
the electric current returned with full force, and Moore was instantaneously 
killed ; his arm being scorched in a terrible manner, and his body generally 

resenting the appearance of a person who had been killed by lightning. 
Decenel had, only as lately as the previous Thursday, been particularly 
cautioned by the foreman against meddling with any part of the electrical 
apparatus. Messrs. Bolekow, Vaughan, and Co. have, it seems, taken 
every possible precaution against accidents through the use of the electric 
light at their works; and notices are conspicuously posted up, warning the 
workmen not to touch the wires or connections of the apparatus. Two or 
three workmen, it is stated, have suffered somewhat severely for interfer- 
ing with them. An inquest on the deceased man was held last Thursday 
by the Deputy-Coroner (Mr. Mackereth), when a verdict was returned to 
the effect that deceased died from a shock through having taken hold of a 
wire attached to an electric lamp. 

Borpgeaux Gas Company.—According to the report of the Directors of 
this Company, which was presented at the annual general meeting held 
on the 4th ult., the limits of their operations have been greatly extended 
during the past year by the inclusion of several of the suburban districts 
within their area of supply. The conditions under which this privilege 
was accorded by the municipal authorites were that the public lighting 
should be done for 15c. per cubic metre (or about 3s. 5d. per 1000 cubic 
feet), and the private consumers supplied at 25c. 7 cubic metre (or 
about 5s. 10d. per 1000 cubic feet), with a reduction of 1c. per cubic metre 
(or rather less than 3d. per 1000 cubic feet) at the expiration of ten years. 
The concession was, however, to be extended till June 30, 1904, with the 
option on the part of the city to prolong it till the expiration of the terms 
for which each of the suburban concessions now taken up by the Company 
was originally granted. At the expiration of the concession, either the 
city or the new concessionaire is to buy back at their market value the 
mains and plant in the conceded districts. These arrangements were, of 
course, subject to the approval of the shareholders; and this was unani- 
mously expressed at the meeting. The general working of the Company 
in the year ending June 30 last, as shown by the report, was very satis- 
factory. There were sent out for consumption something like 695 million 
cubic feet of gas, which produced £132,434; being an increase at the rate 
of 5°57 per cent. in the revenue. After defraying all expenses attending 
the working of the undertaking in the twelve months named, and making 
the usual statutory deductions, there was available for distribution among 
the shareholders a balance of £19,220. This allowed of the payment of a 
dividend of 75 frs. per share (500 frs.); being 7 frs. 60c. more than in the 
preceding year. 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Frimay, Nov. 28. 
(Before Justice Cutty.) 
WRIGHT UV, THE GRAND JUNCTION WATER-WORKS COMPANY, 

This was a motion by the plaintiffs, who carry on business as upholsterers 
and cabinet makers, at 104, New Bond Street, asking that the defendants 
might be restrained from cutting off the water to their premises. 

Mr. Ince, Q.C., appeared for the plaintiffs; Mr. R. 8S. Wricut for the 
defendants, who contended that the motion could not be entertained, and 
ought to be dismissed with costs. 

Mr. IncE agreed that the rights of the parties could not be settled on the 
motion ; and expressed his willingness to come to any arrangement by 
which matters shall be kept in statu quo until the trial. 

Mr. Wricut said he objected to anything except a dismissal of the 
motion, as this sort of thing was constantly going on, and his clients 
desired to have the decision of the Court upon the motion. 

Mr. Ince said there were really two questions in the case—first, whether 
the plaintiffs were entitled to demand a supply of water by meter; and, 
secondly, even if they were not, the Company were entitled to demand the 
amount they now claimed. He was quite willing to pay the money into 
Court, or even to pay it to the Company, on an undertaking to refund 
anything the Court should at the trial direct. 

Mr. Warieurt still declining to make any arrangement, 

Justice Cuitty said he must hear enough of the case to enable him 
to say whether he could decide it on motion or not. 

+ Mr. Ince then stated an outline of the facts of the case, and the Acts of 
Parliament bearing upon the point, which are 7 Geo. IV., cap. 140 (1826), 
and the Grand Junction Water-Works Act, 1852. It appeared from the 
statement of the learned Counsel that the premises in question are occu- 
ae as warehouses and show-rooms, with a counting-house on the ground 
oor; no one residing on the premises except a caretaker and his wife, 
who occupy two small rooms at the top of the house. There are, how- 
ever, three water-closets, three separate cisterns, a urinal in the basement, 
a sink and tap, &c. The question really was whether the water was 
required for “domestic use” within the meaning of the Acts of Parlia- 
ment, or whether the plaintiffs came within the definition of manufacturers, 
dyers, bleachers, &c., ‘‘or other persons requiring a supply of water for 
other purposes than those of his or her own family consumption,” who, 
under the Act of 1852, were entitled to demand to be supplied by meter. 

Mr. WricHT said the defendants had repeatedly asked the plaintiffs 
what trade purposes the water was required for; but they could not get 
any answer. 

After some discussion, 

Justice Cuirty urged strongly on Mr. Wright to come to some reason- 
able arrangement until the case could be properly argued. 

It was then settled that the plaintiffs should pay the full amount 
demanded, and go on paying at the same rate until the trial; the defen- 
dants undertaking, on the other hand, to refund what, if anything, the 
Court should think right. Liberty was also given to apply to advance the 
hearing of the action. 


BIRMINGHAM COUNTY COURT.—Fripay, Noy. 21, 
(Before Mr. Cuatmers, Judge.) 
SMITH UV. THE CORPORATION OF BIRMINGHAM. 

This was an action brought to recover £30 2s., the amount overcharged 
to the plaintiff for water supplied to him by the Water Department of the 
Corporation, and paid by him to the Department in respect of certain 
small-house property in Birmingham from 1876 to Midsummer, 1879. 

Mr. Daty appeared for the plaintiff ; the Town Cierk (Mr. E. O. Smith) 
for the Corporation. 

Mr. Daty, in opening the case, said the Corporation were sued by the 
plaintiff for £30 2s.,on account of overcharges for water supplied by the 
Corporation, and paid by him on the dates and in the manner set forth in 
the particulars. He did not know whether the defendants would raise any 
question as to the arithmetical character of the particulars. 

The Town CLERK said that there would be no dispute as to the figures. 
It was merely a question of principle. 

Mr. Daty said the plaintiff about the year 1877 came into possession 
of some small-house property in Alexandra Street and Anderton Street, 
which was supplied with water by the Corporation. He had previously 
owned some houses in Suffolk Street. According to the Water-Works 
Clauses Act, section 72, property of this description under £10 annual 
value was what was called “‘compound property ”—that was to say, the 
tenant was not called upon to pay the rates, but the law allowed the land- 
lord to compound with the local authorities to pay a certain amount 
for the whole of his property. Shortly after Christmas, 1878, an 
account was sent in to the plaintiff by the Water Department for 
£30 4s. for the water supplied to the houses in Anderton Street and 
Alexandra Street. Plaintiff, however, objected to the charge, protest- 
ing that it was too much, and that there had been a mistake in the 
way in which the property had been valued. He also contended 
that the a mn see had charged upon the gross annual rental of the 
houses, or thereabouts, instead of making certain deductions for voids, 
repairs, and insurance; and that they ought to have valued the property 
at a much lower rate than they had done. Not much attention was paid 
tohis complaint; and on Jan. 30, 1879, he receiveda letter from Mr. Starkey, 
Secretary to the Water Department, as follows :—‘I am very much sur- 
prised that you are indebted to the Corporation in the sum £33 8s., for 
water supplied to your two properties in Alexandra Street and Anderton 
Street to Christmas last—five quarters in one case and four quarters in the 
other. Under these circumstances, I have merely to state that unless the 
amount is paid forthwith, I shall cause a magistrate’s warrant of distress 
to be issued, and shall cause the supply of water to be cut off as soon as @ 
favourable state of the weather will permit.” On receipt of this letter 
Mr. Smith waited upon the Secretary at his office, and remonstrated with 
him upon the charges; pointing out that they were certainly in excess of 
what they should be. However, as it was clear that he owed something, 
and as the Department pressed him for money, he offered to pay £20 on 
account, pending f urther inquiry ; and this amount was paid under protest 
on the 3rd of February. In a week or two from that date an amended 
account was sent in by the Water Department, in which they were 
content toask for £29; admitting that, to a certain extent, he was right in 
his objection as to the valuation of the property. Mr. Smith also objected 
to this account, and protested against being called upon to pay it. Then, 
on the 10th of April the Secretary wrote another letter, informing Mr. Smith 
that he really must pay, or the usual course would be adopted of stopping 
the supply of water and getting a magistrate’s warrant. The amount 
demanded was £11 18s.—the balance of what was due; and the plaintiff 
paid it again under protest. The matter continued in this state until 
towards the end of 1879, when Mr. Smith entered into a correspondence 








with Alderman Avery, the Chairman of the Water Department; but he 
failed to move this gentleman any more than he had moved the Secretary: 
He was told that the Corporation had a right, if they pleased, to charge 
upon the gross annua! rental; and that they had not, as a matter of fact, 
exercised their right to the full. This being the position, the plaintiff 
thought it was quite time to take action. He accordingly instituted cer- 
tain legal proceedings, and took the question to the Queen’s Bench Divi- 
sion; his contention being that the 26s. a year valuation ought to be 
reduced to 16s., that the houses charged 16s. ought to be reduced to 
10s., the houses charged 10s. to 8s., and the houses charged 8s. to 6s., 
according to their values. The legal decisions having confirmed the 
plaintiff's views in part, Mr. Starkey on the 5th of September forwarded 
to the plaintiff an amended account, made up to the end of Midsummer, 
1884, for five years, in which the reduced sums were charged. So far up 
to this time everything had been settled; but Mr. Smith now asked that 
the sums paid in excess up to Midsummer, 1879, should be returned to him. 
The question for his Honour to decide was whether there was any reason 
in law why the plaintiff should not recover what he had overpaid up to 
Midsummer, 1879. 

His Honour asked if the question did not resolve itself into whether the 
money was paid under a mistake of fact or a mistake of law. 

Mr. Daty: I admit, if my friend can show it was paid under a mistake 
of law, I have no case at all. 

The Town CLERK: That is my point; this money was paid under a 
mistake of law. ; 

Mr. Day: If my friend can show that it was paid under a mistake of 
law, I shall have nothing more to say, but submit to a verdict. 

Mr. W. B. Smith, the plaintiff, then gave evidence in support of Mr. Daly's 
opening statement. He said that, when he went to Alderman Avery, this 
gentleman wanted to charge him 24s. for houses for which the Secretary 
charged him 16s. : 

In cross-examination by the Town CiLERK, witness said he paid his 
accounts in 1876, 1877, and 1878 without protest. He did not protest till 
1879. 

The Town CLERK: When you saw the Secretary, was not the question 
between you not a question of law, but a question of the fact of what the 
rent of your houses was ? 

Witness : It was a question of law as wellas of fact. One question was 
as to the amount of the rents, 

You did not dispute with Mr. Starkey the law on the subject ?—No; but 
I objected in this way: Mr. Starkey contended that the annual rent of a 
house at 5s. a week was £13 ayear. I contended it was not. 

You contended you were entitled to certain deductions ?—Yes. 

As a matter of fact, we were not charging you on the gross rental at that 
time.—At that time I did not know how Mr. Starkey was charging. I 
know now you were not charging on the gross rent. 

We were making deductions according to what we considered the then 
established law on the subject ?—I don’t know. Mr. Starkey said: ‘“ We 
take you offa lot of deductions, which we consider equal to 40 per cent.” 

The Town CLERK argued that the excess of money paid was paid under 
a mistake of law; and, under these circumstances, it could not be re- 
covered. The plaintiff paid his water charges up to 1879 without protest, 
except a vague conversation during the latter half of 1878 with the 
collector, which he hardly supposed was on a question of law, but merely 
on a question of fact. The conversation with Mr. Starkey was also on a 
question of fact—viz., what the annual rental of the houses amounted to. 
People were constantly going to the Water Department, and saying, ‘‘ You 
have charged me 5s. for my house, and it is only a 4s. 6d. house.” They 
were generally told that inquiries would be made; but in many instances 
the statements of the people were accepted. This was really the substance 
of the conversation the plaintiff had with the Secretary. The Sheffield 
Water-Works Company v. Bennett* was the first important case decided 
in reference to water charges; and in this case the decision was that the 
annual rent was synonymous with annual value; and that annual rent or 
annual value did not mean 52 times the weekly rent absolutely, but it 
meant 52 times the weekly rent less rates and taxes paid, including the 
water-rate. They might put aside all that was said by Alderman Avery 
and Mr. Starkey as mere obiter dictw as to the annual rent. The Corpora- 
tion charged what they were entitled to charge as decided in the Sheffield 
case ; and the charges were similar to those charged by the London Water 
Companies and other companies in the country. Their charges were 
within the maximum. They were charging as little as they could con- 
sistently with the cost of the water. If they were compelled to refund 
part of what had been paid, they would have to do so out of the rates ; and 
it ae be merely taking money out of one pocket and putting it into the 
other. 

His Honour remarked that this would not affect his decision. 

The Town Cuerk, in conclusion, contended that the protest made by 
the plaintiff was of the flimsiest character, and three years after the 
charges in this action were made. He quoted several cases in support of 
his argument, and then called 

Alderman Avery, Chairman of the Water Committee of the Town 
Council, who said that the Water Department, in making their charges, 
kept within the conditions of the iknow case of The Sheffield Water- 
Works Company v. Bennett. When the transfer of the water-works to the 
Corporation took place,evidence was given as to what these conditions were, 
and the charges made for water were always kept well within them. 

By Mr. Daty: The rent of the weekly houses was multiplied by 52, 
and from this amount was deducted the poor-rate, improvement-rate, 
highway-rate, and the water-rate. The same deductions were made, in 
fact, as the Water Company made before the transfer. The balance was 
then taken as the annual value upon which the Department were entitled 
to assess; but they sometimes went below it. Since Jan. 1, 1881, they had 
made deductions for voids; and the surplus profits made by the Depart- 
ment had been applied to a reduction of the water-rates since 1883. 

Mr. Daty. in reply, contended that if a mistake in law had been made, 
it was a mutual mistake, and consequently the plaintiff ought to have the 
benefit of it. The whole mistake, he considered, was one of fact. One of 
the facts was that there was a mistake as to the rateable value of the 
houses. The Corporation thought the value was a certain amount, 
deducting the various rates, but not voids or repairs. They believed the 
amount, after the deductions, was what they ought to charge; and Mr. 
Smith, so far as his houses were concerned (against the rating of which he 
did not protest), might be assumed to have shared in this mistake, that 
the annual value was what they estimated it to be, and not what they 
ought to have estimated it at. He considered the part of the case where 
the plaintiff was admitted to have protested to be much stronger than the 
other part. It was clear, he argued, that the plaintiff was entitled to the 
benefit of the repayments. The plaintiff paid the money under coercion 
and protest; and this was what was referred to in the law-books as extor- 
tion. Money paid under extortion could not be considered as voluntary 
payment, which could not be revoked or recovered by legal proceedings. 

His Honour reserved his decision. 





* See JounnaL, Vol, XXL, p. 569, 
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WATFORD COUNTY COURT.—Monpay, Nov. 10. 
(Before Mr. J. Wureuam, Judge.) 
COLNE VALLEY WATER COMPANY UV. TREHARNE. 

In this case the Colne Valley Company claimed of Mr, E. B. Treharne, 
of Clay Hill, Bushey, £4 8s. 6d. for water-rates—£2 4s. 3d. for the half 
year — June, and £2 4s. 3d. for the half year ending December, 1883. 
The defendant had paid into Court £3 15s., with costs proportionate to 
this amount. 

Mr. GLEN appeared for the plaintiffs; Mr. Bau for the defendant. 

Mr. GLEN said that this case was similar to some previously heard by 
his Honour; and his point was that there was no dispute of which the 
Court could take cognizance. The Company had never had any notice 
of dispute of value with regard to the assessment. The rates were for the 
last two consecutive six months; and not having had any intimation of a 
dispute previous to an action being brought, the defendant could not now 
raise any question as to annual value. The Court above had decided that 
as soon as there was a dispute his Honour’s jurisdiction was ousted until 
the dispute was settled. But that was where the dispute arose before an 
action was brought; and the Court had (though the point was not before 
them) laid down most emphatically their doubt whether such dispute 
could arise after the action had been brought. Then his next point would 
be this: The Court, his Honour would remember (with regard to the same 
premises, and to the six months’ rates preceding these last two six 
months’) had practically laid down in the case, which was an appeal from 
his Honour’s decision, and of which his Honour made a memorandum, that 
as soon as it was shown that the amount the Company were seeking to 
recover was the minimum, and therefore, @ fortiori, when less than the 
minimum, no question of annual value could arise. He proposed to prove 
that the rates claimed were in respect of ten cottages belonging to the 
defendant for the space of one year; and in respect of them the Company 
were seeking to recover £4 8s. 6d., under the terms of their Special Act. 
The section under which they sought to recover was the 45th section of 
the Colne Valley Water Compary’s Act, 1873; and under this Act the 
Company had to furnish water at certain rates, and there were these words 
at the end of the section: ‘“ Provided always that the Company shall not 
be compelled to afford a supply of water for domestic purposes to any 
owner or occupier for any less sum than 10s. in any one year, for any 
dwelling-house or part of a dwelling-house.” It did not matter, said the 
Court above, how the premises were assessed, provided the Company did 
not seek to recover more than the minimum, the question of annual value 
did not arise. His Honour would see that for the ten cottages they were 
entitled to recover £5. They only sought to recover the 44 8s. 6d. If 
they were seeking to recover £5, the Court said that neither his Honour 
nor any Court could inquire as to annual value; so a priori, if they were 
only seeking to recover £4 8s. 6d., the Court had no jurisdiction. 

His Honour said it seemed to him that this had no reference to the 
rack-rent; but if the charge was under 103., the defendant might go ad 
misericordiam to the Colne Valley Water Company, and say, “Reduce 
us,” and they could say, “‘ No, we decline to do so.” 

Mr. Bau said this was so, There was a reduction here of 25 per cent., 
in accordance with the special contract entered into by the Company under 
their bye-laws. They said : ‘‘ You, the owner, have ten houses. If you will 
pay for these ten houses, occupied or unoccupied, then we will make a 
reduction of 25 per cent.;” but what they had charged here was the gross 
sum, £2 19s. This was more than the minimum, as his Honour would see. 
His friend’s argument did not apply to this case at all, because the sum 
was made £4 38s. 6d., instead of £5, by the 25 per cent. reduction, which 
reduction was made so that the defendant should pay, occupied or 
unoccupied. 

Mr. GuEN said that he had not given his evidence yet. 

His Honour asked whether, as a matter of fact, any of the cottages were 
empty ? 

Mr. Bau said that one or two of them were actually empty during part 
of the time. 

Mr. GLEN said that it was immaterial to his point here what the assess- 
ment was, because the Court above held this. Justice Lopes’s decision 
was as to the same particulars, the same rate, the same person. 

Mr. Bau said no, the cottage before them then was one of four, and 
only charged at 10s. There was no reduction in that case as in this. 

Mr. GLEN said that Justice Lopes remarked: ‘It seems to me that 
as the Company have made the minimum charge of 10s., which by their 
Special Act is the lowest charge they can make, it is immaterial to consider 
how the premises were assessed.” His Honour would see that the amount 
they sought to recover, no matter how they arrived at it, was less than 
the minimum. 

His Honour said that he should like to understand how the sum of 
£3 15s. paid into Court was arrived at. 

Mr. Bau said that he paid 7s. 6d. each cottage, and this came to £3 15s. 
He took each at the minimum—10s., and then said, “I have contracted 
with the Company that as I pay, occupied or unoccupied, I get 25 per cent. 
back, and that makes 7s. 6d.” 

Mr. GLEN said that £1 19s., less 25 per cent., would be £1 9s. 3d. He 
then called attention to his first point; and said that, inasmuch as he was 
prepared to give evidence that no dispute had arisen until the payment of 
the amount into Court, and that the dispute was not raised within a sufli- 
cient time, his Honour could do nothing more than ascertain whether 
there was an amount due in respect of the premises. 

His Honour: Whether the Company have not by their laches lost their 
opportunity. 

r. GLEN said he had the case of The New River Company v. Mather. 
There, his Honour would see, it had been held that where a bond fide 
dispute was raised as to value, it was a condition precedent to the 
recovery of the rates that this value should be settled by the Justices 
under the Water-Works Clauses Act, section 68 of which required that one 
or other of the parties before the Court must go before the Justices and 
have the point settled. But the judges all through directed attention to the 
fact that the dispute had occurred before the proceedings had arisen in the 
County Court; that there was a bond fide dispute ; that the Company 
knew of the dispute; and, notwithstanding the dispute, they chose to 
proceed in the County Court. In the present case, the Company knew 
nothing of the dispute as far as their assessment went. His friend would 
no doubt argue that the fact of his having disputed the former assessments 
would show that the Company knew the defendant disputed it. The 
learned Counsel then proceeded to cite some passages from the judgments 
of Lord Chief Justice Coleridge, Justice Brett, Justice Denman, and 
Justice Huddlestone. 

Mr. Baut said that the value had been disputed all along, before any 
proceedings at all were taken. 

Mr. GLEN then referred his Honour to the decision of the Court above 
in the case of J'he Colne Valley Water Company v. Treharne for the half 
year’s rate preceding that now sued for; and said he proposed to prove 
that the water was supplied. 

His Honour here told Mr. Ball that he quite understood Mr. Glen’s 
position, and if he were accurate, and his understanding of his statement 
accurate, he contended first of all that the minimum was not exceeded, 





and the defendant had no locus standi; furthermore, his right to ques- 
tion the value was too late. These two points, if Mr. Ball liked, he would 
save for him. 

Mr. Batu said he was fully prepared to meet them now. 

Mr. GLEN then called 

Mr. W. Verini, Clerk to the Colne Valley Water Company, who said 
that the premises concerned in this case were the same as those in connec- 
tion with which an action was brought, and a special case stated, in the 
Queen’s Bench Division. The Company supplied them with water, and 
had done so since 1880, They were supplied for the half years ending 
June and December, 1883. Mr. Treharne was the owner. ‘The value of 
the water supplied each half year was £2 4s. 3d. No intimation of any 
question or of dispute had been received from the defendant as to the 
value. There was no dispute as to the assessment of the premises in 
respect of the two periods of six months for which the Company were 
now suing. 

By Mr. Batu: He could not say whether all the ten houses were occupied 
during the whole of the twelve months for which the charges were made. 
Proceedings had been taken in this Court from time to time in reference 
to these very premises. It was not within his memory that on these 
occasions the dispute about the value arose. Mr. Treharne had not com- 
municated to the Company any wish to be assessed on the rateable value. 
He had not received letters from him claiming over and over again to be 
assessed on the rateable value. He believed there was one letter about 
three years back, but could not be certain. 

By his Honour: The matter was not taken before the Justices by Mr. 
Treharne. 

Mr. Batt again referred to the letter; upon which 

His Honour said: You have given no notice to produce the letter, and I 
cannot tell what it contains. 

Mr. Verini said he believed the letter related to the five cottages, and 
not to those now in dispute. 

Mr. GLEN said this was a new cause of action, and the assessment must 
have been disputed in it. 

By Mr. Bai: The question of annual value was raised in the case which 
went to the Court above. 

Mr. GLEN handed in the report of the case to show how the question of 
annual value arose. 

By Mr. Batu: Mr. Treharne had never called at the office with respect 
to the rate in question. He had been to the office a long time ago. 
Witness believed that defendant did not then claim to be assessed on the 
rateable value. The value of the water supplied to these houses wss 
£2 4s. 3d.; the Company had not charged £2 19s. They had not entered 
into an agreement to compound for the water-rates. The 25 per cent. was 
allowed because Mr. Treharne paid on the rack-rent, which included rates 
and taxes. If the owner paid on the gross rent, occupied or unoccupied, 
the Company took off 25 per cent. 

His Honour here said that he had formed a judgment on the matter, 
and had written down his opinion ; but he should be glad to hear any 
argument that would assist him. 

Mr. Batu: I wish to address your Honour. 

Mr. GLEN: I am prepared to move the whole case. 

His Honour said he was now of opinion that the assessment should 
stand as it was in the minimum; and he was further of opinion that the 
subject of the value was not now properly before the Court, because the 
time for bringing it forward was prior to June 20, 1884. This was the 
impression on his mind at present. 

Mr. Batt then called 

Mr. E. B. Treharne, the defendant, who said that he had, independently of 
writing letters, called at the office of the Company and seen Mr. Verini. 
The question of the annual value of the cottages had always been dis- 
cussed. He had invariably contended that he was only entitled to pay 
upon the same rateable value. He had raised the same contention in this 
Court before his Honour, and before the Justices. Two of the houses 
were unoccupied for some time during the year. 

His Honour said, as there were no other witnesses, he thought he might 
read what he had written. He might also say that he was quite content 
to give an opinion on the case, with a view to its being discussed as much 
as possible at the expense of the time of other judges, and not there. 

Mr. Batu then argued, with regard to the first point, that the amount 
charged was £2 19s., which was above the minimum; and he went on to 
show how the charge was made up. On the second point he urged that it 
was not necessary that a notice should be sent before an action was com- 
menced, and that the judge in the case of The New River Company v. 
Mather only said that there must be a dispute before the action. 

His Honour said he was of opinion that the assessment should stand, as 
it was within the minimum. This was the first proposition. Further- 
more, that the dispute on the subject of the rateable value or assessment 
had not been shown to have been made before the issue of the plaint on 
June 20, 1884; therefore that the objection was not now tenable by the 
defendant, or the question was not now open. These were the two points on 
which it appeared to him the defendant was precluded from going further ; 
and therefore he decided against him on these two points, and left the case 
to be taken to the Court above. 

Mr. Batu: Will your Honour grant a case ? 

His Honour: Yes. 

Mr. GLEN applied for costs. 

Mr. Bau asked that the qustion of costs might be reserved. 

His Honour said that he did not reserve the question of costs. There 
would be costs for the Colne Valley Water Company’s case as itthen stood 
and the costs would be subject to the inquiry hereafter. 


WORSHIP STREET POLICE COURT.—Sarunpay, Novy, 22. 
(Before Mr, Busuny.) 
NOEL UV, THE EAST LONDON WATER-WORKS COMPANY. 
ANOTHER “ANNUAL VALUE” DISPUTE. 

The hearing of the summons taken out by Mr. D. Noel against the East 
London Water Company, and which had stood over for a week (see ante, 
p- 905), was resumed to-day. It may be remembered that the dispute was 
as to the annual value of certain houses in Casterton Street, Hackney, for 
water-rate purposes ; the Company claiming 5 per cent. on £23 a year in 
respect of each house, and plaintiff objecting to pay on more than £22. 

Mr. ANDREWES again appeared for Mr. Noel; Mr. Kenpeui for the 
Company? 

Mr. Busupy called the attention of the parties to the 45th section of the 
Metropolis Valuation Act, which dealt with rates that were to be deducted 
for rent, in order to ascertain the rateable value of a hereditament. On 
this point he cited the case of The Direct Spanish Telegraph Company v. 
Sheppard (L. J. Reports for August), where the landlord having covenanted 
to pay all rates and taxes, a question arose whether the word “rates” 
covered the water-rate. The contention on the part of the landlord was 
that the water-rate was not a rate, but was a payment for goods sold and 
delivered ; that the occupier was not bound to take the water, but if he did 
he paid for it according to the annual value of the house. The decision of 
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the Court was that it was a rate and Justice Smith said: “The water- 
rate is said not to be a rate, but a payment for goods sold and delivered ; 
but it is impossible so to hold.” 

Mr. KEBBELL thought the case referred to by his Worship was hardly on 
all fours with the present one; but if a landlord undertook to pay all rates, 
it would be fair to suppose that this included the water-rate. It had never 
been contended by his friend that the Valuation Act applied to a water- 
rate. 

Mr. ANDREWES: That is because I was not aware of this decision. 

Mr. Bususy: I am not clear whether I am not absolutely bound by the 
assessment under this statute. 

Mr. Kespeti: Mr. Hannay has said, time after time, that he was not 
bound by the Valuation Act. 

Mr. ANDREWES said he used to contend before Mr. Hannay that the 
Metropolis Valuation Act classified properties, and allowed one-fourth 
deduction from those under £20, one-fifth from those under £30, and so on. 
The case his Worship had referred to had, he supposed, been decided by a 
Court of higher jurisdiction ; and he would certainly rely upon it. 

Mr. KeBBELL said the case named was really not on all fours with the 
present one. Where a tenant agreed to pay the rates and taxes, he cer- 
tainly agreed to pay the water-rate. 

Mr. Bususy: Why do you say it is not a rate within the meaning of this 
section ? 

Mr. KesseLL: The very commencement of the Act shows what its 
intention was. It was for the purpose of Government and local taxes. 

Mr. Busupy said that besides this it was to promote uniformity in the 
assessment of rateable property in the Meneegulie, 

Mr. KesseL_: There must, of course, be an end to all these disputes if 
the Valuation Act does apply. 

Mr. Bususy: Considering the novelty of the point, and considering that 
it has only been brought to my attention by the Justice of the Peace of the 
current week, I am quite ready to give you time to consider it. 

Mr. Kesse.u: Iam much obliged to you, sir. That would, I think, suit 
my friend too. 

Mr. ANpREWES: Yes; I am not at all anxious to go on with this inquiry, 
your Worship. 

Mr. Bususy: They seem to have hitherto taken it for granted that water- 
rates were not rates. But it was argued in the case referred to that a man 
has to pay, whether he takes the water or whether he does not; and that 
the water-rate is really a rate. 

Mr. KesseE_i: That is not so, because a man must pay his rate in 
advance. I cannot see a reference in this case to the Valuation Act. 

Mr. Busupy: There is no reference to valuation there. They merely 
decide that a water-rate isa rate. It was contended it was not a rate. 

Mr. Kesey: I think this does not go any distance at all. Iam notin 
the least afraid of this case, if that is all it is. I should never for one 
second endeavour to contend that if a landlord says he will pay all rates 
and taxes he is not liable for the water-rate. 

Mr. Bususy: You contended that this is nota rate. 

Mr. KesBELL : Oh, yes,certainly. Iam considerably relieved ; I thought 
this case went further. My friend and his colleagues and adherents have 
at the present time, in the House of Commons, a Bill which is to say that 
the Valuation Act should apply to a water-rate. If it does now apply to a 
water-rate, where is the necessity for the Bill ? 

Mr. Busupy suggested that the matter should be adjourned for a fort- 
night, in order that the parties might consider the case; and he himself 
would also have decided, by that time, what course to take. He had himself 
only seen the point that morning. Before the next hearing he would 
consult his colleague to see if he would support the course suggested ; 
because he might not do so. 

It was then decided to proceed with the evidence, reserving the point of 
law. 

Mr. Noel, in continuation of his examination by Mr. ANDREWEs (which 
was commenced at the previous hearing), said that No. 24, Casterton Street 
was let from Midsummer, 1883, to Midsummer, 1884, at amounts varying 
from 6s. 6d. to 14s. per week. The total gross amount realized from 
No. 24 in that year was £22 8s. 6d. The deductions in respect of rates 
and taxes were £2 17s.; and the house-tax was 10s. 6d. These two 
amounts were reduced one-half by the parish, in consequence of the house 
being empty during part of the time. He paid for insurance 3s. 9d.; and 
the water-rate charged by the Company was £1 3s. The cost of collection, 
at 5 per cent. was £1 2s. It was weekly property; and they had some- 
times to go two or three times a week to get the rent. He estimated the 
repairs at about £5 7s. 6d. on an average; but he had adopted the figures 
of the Company, which were £4 14s. He had proofs that the cost was a 
much larger amount. The deductions altogether were £10 9s. 3d.; and 
there was a balance of £11 19s. left. No. 26 was exactly the same class of 
house as No. 24. Each house had six rooms and a small wash-house. 
During the same period No. 26 was let at various times for various sums, 
from 6s. 6d. to 14s. weekly. The total gross receipts for this house during 
the year were £21 4s., and the total deductions £9 10s. 3d., which left a 
net result of £10 14s. 9d. 

Mr. KeExBELL called attention to the fact that the witness was really 
reading his evidence. 

Witness said that, as he could not keep the figures in his head, he must 
refer to his books. 

Mr. Bususy: Where did you get those figures from that you are citing? 

Witness said he obtained them from letters and papers in his possession, 
and he had also consulted his tenants. 

Mr. Bususy thought the evidence might be admitted, subject to any 
figures being challenged. 

Mr. Kessewt said it made the witness’s evidence of very little value, 
because he might just as well hand in the documents at once. 

Witness, in further examination, said that the house No. 28 was let 
during the year at 14s. a week, when it was let; but for a considerable 
period it was not let at all. In one case it had been let for 33 weeks; and 
in another case for 11 weeks. The gross receipts were £30 16s., and the 
total deductions £12 12s. ld. He took the repairs at the Company’s own 
figure, but claimed that they cost him very much more. The balance left 
was £18 3s. lld. No. 32 was let at different periods during the year for 
various amounts, from 6s. 6d. to 14s. The gross total for the year was 
£33 10s.,and the deductions £12 15s. 1d.; the net result being £20 14s. 11d. 
If his own figures for repairs were taken, the result would be a little below 
£20. No. 34 was let for the whole period at 14s. The total receipts were 
£36 8s.; the deductions £14 1ls. 10d., and the balance was £21 16s. 2d., 
taking the Company’s estimate for repairs. No. 36 produced a gross rent 
of £29 15s.; the deductions were £14 4s. 10d., and the balance was 
£15 10s. 2d. No. 38 was let for various sums for various periods—from 
6s. 6d. to 13s. 6d. 

Mr. KepseLt: Can we have evidence in this way—“ various sums for 
various periods” ? I defy my friend to think of anything more indefinite. 

Mr. ANDREWES: I will give you the net result of the year. 

Witness said it was simply an extract from his book. The gross receipts 
of the year from No. 38 were £35 1s. 6d., the deductions £14 10s. 10d., and 
the net result £20 10s. 8d. He produced a detailed statement taken from 





his books showing week by week the receipts of the year. The gross total 
from the whole seven houses concerned, for the year from Midsummer, 
1883, to Midsummer, 1884, was £209 5s. 3d. ; the average being £29 17s. 11d, 
gross. Taking from that the average deductions of £12 lds. 9d., the net 
result per house was £17 2s. 2d. The gross receipts from the houses in the 
year 1881-2 were £235 lis. 

Mr. KesBet.: This evidence seems to me to be a perfect farce. It is 
just as if the witness repeated after my friend what he said. My friend 
might just as well tell him what he wished him to say. 

Mr. ANDREwWEs said he only desired to get the history of the thing; and 
he could not do it in any other way. 

Mr. Bususy understood the summaries had been taken from certain 
books which were in Court. 

Mr. KesBe.i thought the witness should be asked what was the rack. 
rental of each house, what he claimed for deductions, and how he made 
out the net value. 

Mr. Bususy was not prepared to say that the course being taken was not 
legitimate. 

Mr. KesBetx: It it a great farce. My friend had better ask witness 
whether he bears out his opening statement. 

Mr. Busupy said that if he had a great mass of figures put before him 
which were not grouped under separate headings, it would not be easy for 
him to see the relevancy of them. 

Witness, in further examination, stated that the gross rack-rent per 
house was £33 13s. 6d. for the year 1881-2. Deducting repairs and rates 
and taxes, the net result was £19 14s. 1ld. In 1882-3 the gross receipts 
were £232 3s. For each house the gross receipts were £33 1s., the deduc- 
tions £14 5s, 2d., and the net result £18 15s. 10d. 

In cross-examination by Mr. Kesse.u, witness stated that he let the 
houses any way he could. Sometimes he let the top floor as a flat, and 
sometimes the lower floor. The sum of 6s. 6d. for No. 24 represented a 
time when only the lower floor was let. Part of the house might be empty 
for a very considerable period—perhaps eight or ten weeks. This was 
speaking from memory. No. 24 was now let for twelve months at 12s. 6d. 

r week. He had taken this sum in consideration of the fact that the 

ouses were likely to be let at a lower rate. He found from experience 
that he could not let them at 14s. The tenant was going to pay the water- 
rate, which made the weekly rent 12s. 104d. No. 26 had been let for less 
than 14s. a week—it might have been for eight or nine weeks. He 
thought, speaking from memory, that No. 28 was never let at less 
than l4s.; but it was empty for a very considerable number of weeks. 
During the period in question No. 32 was never let for more than 14s.; but 
sometimes he only had 6s. 6d. or 7s. 6d, for the house. He was glad to 
find tenants for it, and to get as much as he could. During the period in 
question No. 34 was let at 14s.; it was never empty a week. No 36 was 
also let at 14s., and never varied. No. 38 never realized 14s. at any one 

eriod in the time; it was let for 13s.6d. At one time the lower part was 
et for 6s. 6d., and the upper part at one time for 7s. 6d. He had no other 
houses in the street. No. 37 did not belong to him, but was exactly the 
same kind of house as No. 36. He knew No. 12; but had never been inside 
it, and could not say anything about it. The tenant of No. 34 had been in 
it between two and three years, and he had never lost one week's rent. 
Since she had been in the house he had done a good many repairs. If the 
tenant said he had never done any repairs at all it was not true. He had 
documents with him which showed what he had expended upon the repairs. 
He arrived at £4 14s. a house for repairs because the Company had 
furnished him with this figure. His own figures were very much higher 
than this; but, in order to save a dispute, as far as he could, he had 
adopted the Company’s figures. His own estimate for the repairs was at 
least £5 7s. 6d. per house per annum, on the average. His estimate was 
based upon figures which the Company might examine and challenge if 
they chose. He did not pretend to have any particular technical knowledge 
of the value of property in the district; but 14s. a week was all he could 
get for his. He claimed to deduct for rates and taxes £14 16s, assuming 
the gross value was £36 8s. The parish rates were £5 18s. 3d., as shown 
by the actual receipts. The house-tax was £1 1s., and the water-rate 
claimed was £1 3s.; the total being something like £8 2s. He could not 
say he had read the Valuation Act. 

Mr. KesBe.ui: Let me read to you the preamble of the Metropolis 
Valuation Act. It says that the term “ gross value” means the annual 
rent which a tenant might reasonably be expected, taking one year with 
another, to pay for the hereditament if the tenant agreed to pay all usual 
tenant’s rates and taxes, tithe commutation rent-charge, and so on; andif 
the landlord undertook to bear the cost of the repairs and insurance, and 
the other expenses, if any, necessary to maintain the hereditament in a 
state to command the rent. Within the meaning of this section, the gross 
value of your premises would be £28? 

Witness: Yes. 

Mr. KesseE.t : I will read to you what the section goes on to say: “‘ The 
term ‘ rateable value’ means the gross value after deducting therefrom the 
probable annual average cost of the repairs, insurance, and other expenses 
as aforesaid.” So that you are entitled for £28 (assuming the rateable 
value to apply in any way whatever) to deduct the annual probable average 
cost of repairs, insurance, and other expenses. 

Mr. ANDREWES: Is this cross-examination of the witness ? 

Mr. KesseEt.t said he wanted to get from the witness what he claimed for 
repairs and “ other expenses, if any, necessary to maintain the heredita- 
ment in a state to command the rent.” 

Witness said he claimed £6 3s. 9d. on the assumption that the houses let 
at 14s. a week; but they did not. 

, Mr. KEBBELL: That is the whole point. That is what we are going to 
ht. 
oWitness said he did not know that under the same Act the maximum 
deduction which the authorities could allow for repairs and other expenses 
was one-fifth of the gross value. 

Re-examined by Mr. ANDREwEs: He did not know that the principle on 
which the one-fifth was suggested as the maximum deduction by the 
Valuation Act was that the premises were let from year to year. He pre- 
sumed this was a matter of law. 

Mr. KesBELL: Cite the section; you must not talk about a principle in 
a case like this. 

Mr. C. Fradd, Clerk to the Overseers and Trustees of Hackney, pro- 
duced the assessment books, and proved that the houses in question were 
rated at £28 gross and £22 nett. The parish authorities allowed a reduc- 
tion of one quarter on No, 24, and one quarter on No. 38, because the 
houses were unlet. 

Mr. Kesbeu: If they have allowed anything for empties, it will not 
affect us. 

Mr. ANDREWES merely wanted to show that the allowance had been 
made—that the property, in fact, was overrated. 

Cross-examination by Mr. Kespe.u, witness said the allowance was 
always made for empties when the owners paid the rates. The actual 
rental might have been more or less than 14s.—he could not say. 

Mr. KeBBELL: Would you be astonished to hear that £22 is far less than 
you are justified in going to; that is to say, would you be astonished to 
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hear that the maximum percentage which you have allowed is more than 
the Act authorizes you to give? 

Witness: These figures are arrived at by the Assessment Committee. 

Mr. Bususy: I suppose the assessment list is conclusive, unless it has 
been appealed against in due time. 

Mr. KessELL: That is begging the whole question. My view of the 
matter is that, if the rateable value were properly arrived at, perhaps it 
might be a very good guide for the Magistrate. This is another instance 
that they had not arrived at the value properly. 

Mr. ANDREWES: It is possible they have put the gross value too high. 

Mr. KesBeELL: You have 8s. more than the very outside. 

The further hearing of the case was adjourned for a fortnight. 


WepneEspay, Nov. 26. 
(Before Mr. Hannay.) 
QUESTIONABLE ADVICE TO A WATER CONSUMER, 

To-day a woman applied to his Worship for advice under the following 
circumstances :—She was a washerwoman, and held a house as a weekly 
tenant in Hackney. Her landlady had, she was informed, neglected to 
pay the water-rates to the East London Water Company, and they had 
consequently cut off the supply to the house. She wished to know whether 
she was obliged still to pay rent for the house to the landlady, as the water- 
rate was included in her rent ? 

Mr. Hannay said it had lately been decided that the Water Company 
had the right to cut off the supply if the rate was in arrear; and the only 
way to have the water laid on again was to settle the debt. In the present 
case (which was a very hard one forthe tenant) no process could issue from 
that Court; and the only courses open to the tenant were either to per- 
suade the landlady to pay the water arrears, or to leave the house. 

The applicant said she would have paid the rate herself if she could have 
afforded it, in addition to the proper rent, because cutting off the water 
supply had compelled her to discontinue the work by which she earned her 
living. 

Mr Hannay said he had given the case the best consideration, but he 
was sorry he could not do anything for the woman. 

The applicant said it was very hard upon her. She did not like to move 
the place of her business, and thought she ought to have the use of water 
if she paid her rent. 

Mr. Hannay advised her to borrow water of her neighbours till the 
matter was settled. 





WANDSWORTH POLICE COURT.—WeEpneEspay, Novy. 26. 
(Before Mr. Suet.) 
FRAUDULENTLY CONNECTING A WATER SERVICE-PIPE. 

George Howard, of Victoria Road, Battersea Park Road, appeared to 
two summonses, at the instance of the Southwark and Vauxhall Water 
Company, for communicating wiih a service-pipe without consent. 

Mr. M‘Catu, who supported the summonses, said they were taken out 
under two sections of the Water-Works Clauses Act, 1863. The defendant 
had manufacturing premises in Orbell Street, and there was an agree- 
ment to supply water by meter. Adjoining the premises the defendant 
had two houses, which were supplied in the usual way; but at his request 
the water was cut off. In Ganee one of the waste inspectors went to the 
manufacturing premises, and found that a pipe had been connected to 
supply water to the houses. 

Defendant said he made the connection in good faith. 

Mr. Sue explained to him that it did not signify. 

Evidence was taken, from which it appeared that the water to the houses 
passed through the meter. 

Mr. Suet inquired of Mr. M‘Call how the Company were injured. 

Mr. M‘Catu said the defendant saved the charge on the two houses. 

Defendant was fined 40s., with 2s. costs. 

Mr. M‘Cauu withdrew the second summons, saying that all the Company 
wished was to show badly-advised people that they could not do these 
things without being called to account for it. 





WEST HAM POLICE COURT.—Wepnespay, Nov. 26. 
(Before Mr. Pumurrs.) 
HAYWARD U. THE EAST LONDON WATER-WORKS COMPANY. 

To-day the East London Water Company were summoned, through 
their Secretary (Mr. I. A. Crookenden), by Mr. R. Hayward, of 32, Abbey 
Road, West Ham, for demanding water-rates, in respect of certain houses 
in Abbey Road and Rokeby Street, West Ham, calculated on a sum exceed- 
ing the value of such houses. 

Mr. KesBELL appeared for the Company; Mr. GopeError for the com- 
plainant. 

This case, it may be remembered, was before Justice Chitty, on Nov. 11 
last (see ante, p. 904), when Mr. Hayward asked for an injunction against 
the Company restraining them from cutting off the water pending the 
settlement of the dispute between them. He contended that the initiatory 
proceedings to settle the annual value should be taken by the Company ; 
and he himself declined to give any undertaking to take such proceedings. 
Justice Chitty, in giving his decision, said that the question whether the 
Company were entitled to cut off the water depended entirely upon whether 
the sum tendered them was sufficient or not ; and as the defendant declined 
to proceed before the Justices, he refused the motion with costs. 

Mr. GopEFRo! said the complainant was the owner of 39 houses, 37 of 
which might be stated to be all of the same value; but as to two others, 
they were of a slightly greater value. What he had to ask his Worship to 
determine was the annual value of these houses in accordance with the 
74th section of the East London Water-Works Act. Before he went into 
the facts he would remind his Worship of the decision of the House of 
Lords in the Dobbs case. In this case it was decided that the annual 
value might reasonably be supposed to be the value at which the houses 
would let from year to year, after deducting the cost of repairs necessary 
to command the amount. 

Mr. Pururrs (interrupting) said he presumed that of these 89 houses 
one would be taken as a test. 

Mr. KesseE tu said this was so. 

The case was then gone into at length, a number of witnesses being 
examined. 

Mr. Puruies, in disposing of the matter, said that it was somewhat of 
an anomalous position for a Stipendiary Magistrate to have to sit for the 
time being as an Assessment Committee. In this capacity he had listened 
to the case to the best of his ability, and he came to the conclusion that 
the Company had made a fair assessment of the annual value of the 
property ; and accordingly he fixed the annual value as settled by them— 
namely, £12 10s. 

Mr. Kexsext asked for the costs of the day, as this was a case taken up 
by the Water Consumers’ Defence League. 

Bar Goperror said he did not appear for the League, but for certain 
clients. 

His Worsup allowed the costs. 





Hliscellanecous Hetos. 


THE INTERNATIONAL ELECTRIC AND GAS EXHIBITION AT 
THE CRYSTAL PALACE, 1882-83—GAS SECTION. 
MEETING oF THE GENERAL CoMMITTEE. 

The Closing Meeting of the General Committee for the Gas Section of 
the above Exhibition was held last Tuesday, at the Westminster Palace 

Hotel—Mr. R. O. Paterson (of Cheltenham) in the chair. 

The minutes of the previous meeting having been read and confirmed, 

The CHarrman proposed, and Mr. Amprose Warpe (Chairman of the 
Maidstone Gas Company) seconded, that the report already printed be 
received and adopted. 

Mr. G. Livesey (Chairman of the Executive Committee), in addressing 
the meeting, said there was a vast amount of information in the report, 
which the Committee hoped had already borne fruit, and would bear fruit 
in the future. It fell upon him to give some explanation of the length of 
time that had elapsed since the closing of the exhibition, before issuing the 
report. It was considered necessary that the tests should be made on 
articles that were exhibited; and these articles could not be removed 
until the closing of the exhibition, which took place on April 30, 1883. 
Immediately on the exhibition being closed, the Executive Committee 
invited the various exhibitors to send specimens or samples of their 
exhibits to some rooms that had been lent for the purpose by the South 
Metropolitan Gas Company ; and a great variety of burners, stoves, and all 
sorts of gas appliances, were accordingly sent. Two gentlemen, of large 
experience in testing gas for illuminating purposes—Mr. W. J. Dibdin, 
the Chemist of the Metropolitan Board of Works, and Professor 
Foster, of the Middlesex Hospital—carried out a number of most 
valuable tests and experiments on the gas-burners, and furnished a 
capital report thereon. ‘The experiments on the gas cooking and 
heating stoves were carried out in a most comprehensive manner by 
Mr. D. Kinnear Clark, who had made the tests for the Smoke Abatement 
Exhibition. His tests were prolonged over very many months, during 
which time half a million cubic feet of gas were consumed; this gas being 
stored in a holder alongside, and kept there without admixture in order to 
preserve an uniform quality. These tests by Mr. Clark were the most 
exhaustive, thorough, and reliable, because more time and labour had 
been spent upon them than on any former tests, that had Leen made of 
these classes of stoves; and he thought the results arrived at might be 
taken as authoritative as to the value of the different articles submitted, 
Mr. Clark’s tests being very extensive, the report necessarily was extensive 
also; and it took him a very long time to complete. He (Mr. Livesey) 
hoped the results set forth in the report would be of great value in tending 
to improve the manufacture of gas appliances of various kinds, particularly 
in cooking and heating stoves. The tests made of the heating-stoves 
were exceedingly valuable ; and as the use of gas for heating was a great 
desideratum, and the stoves that had hitherto been used had been rather 
extravagant in the use of gas, he thought the tests which had been made 
would show where improvements might be effected, and how they could be 
carried out. Unfortunately—and here he would touch perhaps on rather deli- 
cate ground, but he felt it was only fair to do so—the tests were not quite so 
complete as the Committee would have liked to have made them, as, owing 
to a misunderstanding, one important exhibitor—Mr. Bray—did not 
send in any samples for testing. This the Committee regretted. They 
were anxious that his burners and lamps should be tested; and he 
was invited to send samples. He regretted exceedingly that this misunder- 
standing had arisen; but he thought he was in a position to give the 
reason for it. It was well known that Mr. Sugg, Mr. Bray’s rival, was on 
friendly terms with a number of the gentlemen composing the Com- 
mittee. He (Mr. Livesey) had every reason to believe that Mr. 
Bray—from conversations he had had with him—was under the im- 
pression that his rival was being favored; and this conviction having 
entered his mind, it was perfectly easy to see that the acts of the 
Committee, looked at through this distorted medium, might to him 
have the appearance of favoritism to his rival and unfairness to him- 
self. Speaking for his own part—having known Mr. Sugg from boy- 
hood, and being on very friendly terms with him—he (Mr. Livesey) 
should under these circumstances, in order to be strictly impartial, tend 
rather to show favour to his rival than to himself: and he could say the 
same for his colleagues generally, Mr. Gandon and Mr. Ohren; and having 
mentioned Mr. Gandon, he might well say there that to him was due 
to a great extent the success of the exhibition, for he was unwearied in 
the attention he gave to, and the labour he expended upon it. He could 
not tell the meeting to how great an extent they were indebted to Mr. 
Gandon for the work he did. Whenever they were in a difficulty about 
any matter, they would apply to Mr. Sugg, and ready help was at once 
given. On several occasions they found, after they had made arrange- 
ments with Mr. Sugg for lighting some of the rooms, or work of this 
kind, that another exhibitor was willing to do it; and then they 
went to Mr. Sugg and told him that they had someone else to do 
the work, and asked him to give way. So that they really made a 
convenience of him by using him in this manner; and they found him 
ready and willing to accede to any proposal that was made, until at last 
Mr. Gandon made the remark to Mr. Bennett and himself, that he was 
really ashamed to ask Mr. Sugg any more, they had asked so much of him. 
As to defending themselves against the attacks which had been made 
in various quarters, they were all well known in the gas world, and 
would stand upon their character and reputation. He was happy to say 
that there had been perfect unanimity on the part of all the members of 
the Committee. The London and country members had worked together 
most amicably and cordially. He could not omit to mention the names of 
the Chairman and Mr. Hunt in connection with the country members. 
They had been constant in their attendance at the Palace to see the dif- 
ferent forms of burners, and to determine what course should be pursued 
in lighting the Nave; and he felt that they had every reason to be satisfied 
with the result of the work which was undertaken. Mr. Gandon had 
furnished him with a statement of the gas consumed. The makers of 
the burners had given certain estimates of the consumption of gas by 
their clusters of burners; and, calculating on this basis, Mr. Gandon had 
found that the estimation agreed very closely with the registration of the 
meters. But there was one thing which dia not agree closely with an 
inference which they deduced from the registration of the meter. The esti- 
mates of the light given by the burners, according totheir makers, amounted 
in the aggregate to 28,600 candles, and the consumption per hour was 5870 
cubic feet for the burners for lighting the Nave. Dividing 28,600 candles 
by the 5870 cubic feet, the result was an illuminating power of 4°87 candles 

er cubic foot. Of course, it was perfectly absurd to suppose that batswing 
| ate gave anything like this. Heshould be rather inclined to putit ata 
little over 3 candles per cubic foot of gas for the batswings, and the Siemens 
burners would bring up the average somewhat, and probably give, in the 
aggregate, over 20,000 candles from the 5870 cubic feet per hour used in 
lighting the Nave. Atany rate, whatever might be the illuminating power, 
the effect was very good ; and he was not giving his own opinion only, but 
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he thought, generally speaking, the clusters of lights gave entire satis- 
faction. The Executive Committee had now about brought their work to 
a close; and all they had to do was to answer any questions that the 
meeting might raise, and to suggest that the time had approached for 
winding up the business. He hoped the winding up would carried out 
in a satisfactory manner; and he had no reason to doubt that it would. 
He was happy to say that the subscription to the guarantee fund had 
been carried out most loyally by the guarantors ; the first call being for 40 
per cent. (all paid), and the second call for 80 per cent. Out of the second 
call, £1613 19s. 6d. had been received; and there was only a balance 
unpaid of £46 38s. Of this amount £30 and £7 10s. were simply 
waiting until the Secretary could furnish them with some statement 
of how the money had been expended; so that they might say the 
second call had been, or would be entirely paid. It was a matter 
of great gratification to the Executive Committee to find that this 
call had been met in so handsome a manner. If there had been much 
dissatisfaction with the work of the Committee, he did not think it at 
all likely that the guarantors would, without raising a question, have paid 
up so well as they had done. They should be very glad to do anything 
in their power to meet the wishes of the subscribers; and whatever sug- 
gestion any gentleman present might have to make would be listened to 
and carried out, if possible, by the Executive Committee to the best of 
their ability. He was reminded that there was a surplus. The last call, 
so far as they could make out, furnished more funds than were required. 
The total amount received was £4426. There was a balance at the bank 
of £1231; and there were liabilities, after deducting assets of some £50, 
of about £350. This would leave a surplus of something like £900. They 
thought the right way, the honest and straightforward way, was to return 
the balance to the subscribers; and this was the resolution to which the 
Executive Committee had come, subject to the approval of the meeting. 
The accounts would have to be audited; and this was also a matter 
which would come before the meeting. 

The Cuarrman said he should be glad to hear any gentleman who had 
further remarks to make on the report. If there were no remarks to be 
made he should proceed to put the motion to the meeting. 

The resolution for the adoption of the report was then put and carried 
unanimously. 

The Cuarrman remarked that now that the Committee had received the 
report, it would be immediately circulated amongst the guarantors and 
those entitled to copies of it. As was well known, there had been a fire at 
the bookbinders; and some copies had thereby been lost; but the Secre- 
tary had some 500 copies in hand, and they would be distributed to the 
guarantors, and those entitled to them, immediately arrangements could be 
made for posting them. 

Mr. Corset Woopatu suggested that the words “and circulated” might 
be added to the resolution just adopted, so that it would read, “that the 
report be received, adopted, and circulated amongst the guarantors.” 

‘The CuHarrMan said he saw no objection to this, if it was agreed to by 
the meeting. 

The Secretary (Mr. W. H. Bennett) then read the statement of accounts, 
showing that when all the liabilities were discharged there would be a 
balance of between £800 and £900. 

Mr. R. H. Jones asked if there was not an omission in the statement 
just read. He assumed the £150 paid to the Secretary would not cover 
the remuneration intended to be paid him. 

The CHarrMan said no; this was paid on account. 

Mr. Jones said it would be well if the Committee had inserted on the 
side of liabilities such a sum as they thought should be awarded to the 
Secretary for his services, which, of course, would reduce the £800. 

Mr. Livesey said this was included in the £400 liabilities. 

The Cuamman said Mr. Jones’s remark was a very pertinent one, that 
the Secretary's remuneration should be provided for; but it was only that 
day that the Executive Committee had determined what this remuneration 
should be. There was no secret in the matter, and he might intimate to 
the meeting at once that, after carefully considering the question, the Com- 
mittee decided that the least amount they could ask Mr. Bennett to accept 
for his services was 300 guineas ; and he had now, of course, the balance to 
receive. But this was included in the £400 for which Mr. Livesey had said 
they were now liable. They had something like £1300 from which to pay 
it; and this would leave a balance in the bank of about £800, as far as the 
liabilities could be seen at present. It was necessary thatan auditor should 
be appointed. The account before the meeting was simply a statement of 
account; and it was for the meeting to appoint an auditor or auditors 
(whichever was thought best), before whom the accounts might be ulti- 
mately laid. He would, therefore, be glad if the meeting would nomi- 
nate someone to act in this capacity. 

Mr. R. Wauuts (Chairman of the South Shields Gas Company) said 
he had great pleasure in proposing that the accounts be audited; 
and he understood that the Executive Committee thought it would be 
well that they should be audited by a public auditor. He believed all 
present, and everyone connected with the gas interest, knew Mr. Edward 
Sandell as a most efficient man for this duty; and he had much 
pleasure in moving that this gentleman, who had had considerable expe- 
rience in gas matters, be appointed to audit the accounts. He had great 

yleasure in being present to hear so very able a statement on the important 

inte the Committee had conducted and brought to such a successful 
issue. There was no doubt that the effort made at that time had done a 
great deal of good to the gas interest. 

Mr. W. J. Warner seconded the motion, and it was carried unanimously. 

The Cuarrman said with regard to the surplus in hand, the Executive 
Committee had formed an opinion of their own as to its disposal; but of 
course it was the province of the meeting to finally determine what should 
be done with it. Mr. Livesey had already taken the wind out of their sails 
by saying that the Committee recommended its return; but it was for the 
meeting to decide in what way the balance should be disposed of. 

Mr. R. H. Jones thought the suggestion of Mr. Livesey was an excellent 
one; and he said he had great pleasure in moving that ifa surplus remained 
after meeting all liabilities, the same should be returned to the guarantors 

ro rata. 
, Mr. WaRrnNER thought the Benevolent Fund of The Gas Institute might 
be considered in this matter. 

Mr. Jones said it occurred to him that the Executive Committee were 
entrusted with certain funds for a certain specified object; and he con- 
sidered they would be travelling out of their province altogether if they 
followed the suggestson of Mr. Warner, and devoted any portion of the 
surplus fund to the Benevolent Fund. He thought the gas companies 
would be rather jealous of such a proceeding. 

Mr. R. Morton seconded Mr. Jones’s motion. 

Mr. WARNER moved, as an amendment, that the guarantors be communi- 


cated with as to the disposal of the surplus. He said he thought the smal . 


amounts which would be returned to the guarantors were in many instances 
such trifles that they would scarcely say ‘‘ Thank you” for returning it ; 
but, in the aggregate, a sum of £800 would be of considerable service to the 
Benevolent fund. He thought on this occasion an attempt should be made 
to utilize the balance for this purpose. They had again and again applied 





to those associated with them for funds to do the good work which those 
on the Benevolent Fund Committee knew was necessary to be done; and 
he thought there would be a great want of good common sense if this 
amount were returned to the guarantors. He would, therefore, move the 
amendment which he had submitted— That the guarantors be communi- 
cated with as to the disposal of the balance, and that it be suggested 
that it be applied to the Benevolent Fund of The Gas Institute.” 

The CHarrMan inquired whether anyone seconded the amendment. 

Mr. WarpE said he did not think it would be at all wise to apply to 
the guarantors, and ask them what should be done with the surplus. He 
thought the Executive Committee had done their work very well; and the 
meeting would be rather remiss if they did not adopt their advice, and pass 
the resolution which they suggested. But he would just say, as a director 
of a gas company, that he would not return the money too quickly, in case 
anything should crop up that they might want the funds, or part of them, 
for some other purpose. They had money in hand, and it was always a 
good thing to have it; and something might occur by-and-bye, possibly 
before Parliament, on which the money might be expended for the general 
good of gas companies and gas shareholders and those who had subscribed 
the money. Ifhe did not adopt the suggestion of the Committee he should 
hold the money a little longer. 

Mr. R. H. Jones demurred somewhat to the observations of the last 
speaker. He thought the Committee should consider that they were 
trustees of certain money which had been placed in their hands for a certain 
specific object; and as this object had been attained, the sooner they ciosed 
the accounts the better. 

Mr. Ganpon observed that probably Mr. Warner's observations might 
meet the eye of many of the guarantors, and if they felt disposed that the 
money should be devoted to another purpose than that for which it was 
subscribed, they would probably write and desire that their money should 
be so employed. He agreed with Mr. Jones and others that it would be 
unjust and impolitic on the part of the Committee to devote moneys 
subscribed for a certain object to any other purpose whatever, no matter 
how good or benevolent it might be. 

Mr. WaRNER said of course he saw this, and therefore it was that he 
proposed that the Committee should put themselves in communication 
with the gas companies. The Benevolent Fund was for the benefit of 
servants of gas companies. It was simply placing the amount for the 
benefit of those who were associated with the gas industry. It had 
already passed from the companies’ hands, and he was quite sure not one 
of them would benefit by the return of the amount. 

The CHarRMAN remarked that as Mr. Warner’s amendment had not been 
seconded, it was not really before the meeting. 

Mr. Corset Woopatt wished to say that if there should be any move- 
ment originated amongst the subscribers outside the Committee, and the 
suggestion of Mr. Warde were adopted, and the money not returned to 
them in too great haste, the Committee might entertain a proposal, 
coming from the guarantors themselves, to devote the surplus to some 
purpose not at present defined. He thought it would be a not ungracious 
thing on the part of the gas companies who had contributed the money, 
if they were as satisfied as they expressed themselves to be with the 
action of the Executive Committee in the matter, for them to say: “‘ This 
movement originated practically with The Gas Institute. The Gas 
Institute has been carrying out certain works for the advantage of the gas 
industry, making certain investigations, and so on, and we propose that 
the money should be handed over to The Gas Institute to be used at its 
discretion ;” or, if they chose to define it in any way, as Mr. Warner had 
suggested, to devote it to the Benevolent Fund. At the same time he 
cordially agreed with his colleagues on the Executive Committee that, so 
far as they were ccncerned, they could but recommend the motion that 
had been proposed. He thought, however, it was quite open to Mr. 
Warner and those who agreed with him to make a movement among the 
subscribers to have such a proposal as this made by them. 

Mr. W. Kine (Liverpool) hoped the money would be divided at once, or 
so soon as the Executive Committee could wind up their accounts. It had 
been given for a specific purpose—various boards of directors in many 
cases voted it for a specific purpose—and it was only businesslike and 
right that, as quickly as possible, they should know how their money had 
been disposed of. He thought the subscriptions should be accounted for 
up to the last farthing; and it should be done as quickly as the Executive 
Committee could wind up their accounts and satisfy all claims. He was 
confident that if they kept a balance in hand, and wrote to the various 
boards of directors asking them whether they would agree to their doing 
this or that, on some future occasion, should a movement of general 
importance to gas companies be set on foot, and applications be made for 
guarantees, subscribers would not be so ready to come forward again as 
they would be if a short businesslike account were sent in, and the thing 
wound up as quickly as possible. 

Mr. Livesey said the views of the Executive Committee were quite in 
accord with those expressed by Mr. King. He did not feel that the 
Executive Committee could send a begging circular to the guarantors 
asking them what they should do with the money. The right and honest 
thing was to return it. They must look a little forward. This was the 
first occasion of the kind. But there might be other occasions when a 
guarantee fund would be necessary ; and if they did not return the money 
it would very seriously damage any future action of the kind. Therefore 
the Executive Committee were thoroughly at one with the sentiments 
expressed by Mr. King. 

The Cuarrman said the Executive Committee were most anxious to close 
the account as speedily as possible, and had put forth every effort they 
possibly could to do it. 

The motion was then put and carried nem. con. 

The Cuatrman said there was one duty which fell to him to perform, 
which he might discharge with great readiness. He could assure the meet- 
ing that it afforded him very great pleasure to propose the vote of thanks 
which he was now about to ask them to accord. They had all felt—the 
Executive Committee especially—that during the whole progress of the 
work of the Committee at the Crystal Palace a great deal of their success 
depended upon Mr. G. Livesey, the Chairman of the Executive Committee, 
and upon Mr. Gandon and Mr. Magnus Ohren, two members of the Com- 
mittee. He could not say how much they felt indebted to these gentlemen, 
nor could the meeting conceive the amount of labour which they had devoted 
to the work. Many present were, no doubt, aware that remarks had been 
made to the effect that the Executive Committee were not a har- 
monious body; and he was glad to hear Mr. Livesey disabuse their minds 
of such an idea, by informing them that the Committee were entirely har- 
monious. The Committee had worked without a single jarring element 
from beginning to end ; and to hear it stated that it was at war with itself 
was to him, as a member of the Executive Committee, a piece of the most 
startling news he had ever heard, because he had attended the great 
majority of the meetings, and nothing but harmony, goodwill, and pleasure 
had prevailed amongst them. There had, he believed, been a misunder- 
standing as to who the Executive Committee were—what members of the 
General Committee it was composed of ; and an idea seemed to have spread 
abroad that the Committee consisted of Mr. Livesey, Mr. Gandon, and 
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Mr. Ohren. The fact was, however, that the Executive Committee felt them- 
selves bound to nominate a Sub-Committee to carry out the special work of 
daily, hourly, almost minute by minute attendance at the Crystal Palace 
during the progress of the exhibition. These gentlemen had been living 
almost close to the Crystal Palace, especially Mr. Gandon, and he was hardly 
away from it night or day. But, altogether, they felt that the Executive 
Committee and Mr. Livesey deserved their most hearty thanks. His (Mr. 
Livesey’s) work for the cause was most hearty and most efficient; and he 
(the Chairman) was sure the result of the work of the Committee was 
creditable to the profession and to Mr. Livesey. Having said this, he 
begged to propose that the heartiest thanks of the General Committee be 
given to Mr. Livesey for his services on the Executive Committee. 

Mr. W. Kive (Liverpool), in seconding the motion, said it was only 
those who had been engaged in matters of this kind who knew the 
immense amount of detail which had to be considered before the results 
which had so pleased them at the Crystal Palace could possibly be attained. 
Not only the whole profession, but the public also, were indebted to these 
gentlemen for the pains they had taken in the matter. It gave to gas 
lighting a stimulus which was felt at the present moment, and probably 
would continue to be felt for a long period; and knowing, as he did, the 
amount of time and trouble which these gentlemen gave to this matter, 
and also the success which had attended their labours, he had great pleasure 
in seconding the motion before them. 

The resolution was put and carried unanimously. 

Mr. Livesey said, in accepting this kind and hearty vote of thanks, he 
did so not for himself only ; but, as they had so justly coupled the names 
of Mr. Gandon and Mr. Ohren to his, he felt that the vote was intended 
for the Sub-Committee. He was sure it was a matter of great gratification 
to all of them to have met with such kind and hearty approval. He 
had said that they were satisfied with the result of the work of 
the lighting of the Nave of the Palace; but it must not be sup- 
posed that they were satisfied with everything they did. There were 
certain things which they could have wished to be better; but, at any 
rate, they did their best, and threw their hearts into the work. From 
the kindness he had received during the whole of his professional 
life, from his colleagues in the gas world, he felt quite certain, when he 
heard the Chairman propose such a vote, that it would be received in the 
kind and hearty manner it had been—much beyond his deserts ; but it was 
only in accordance with the kindness which he had always received from 
his professional brethren. Mr. Gandon would answer for himself; but 
before he (Mr. Livesey) sat down there was a duty he ought to perform. 
The Secretary had also given most earnest and devoted service. Tt might 
be said that he was paid for his services; but a mere money payment 
would not compensate for the hearty services which the exhibition had 
received at his hands. The main work devolved upon the Secretary ; and, 
next to him, upon Mr. Gandon. An enormous amount of detail work and 
drudgery devolved upon the Secretary; and this, coupled with the other 
work which he had to do, at times involved an amount of labour of which 
no one could have any idea who was not behind the scenes. Therefore 
their thanks were due to Mr. Bennett for the valuable and hearty service 
he had rendered to the exhibition ; and he (Mr. Livesey) would have much 
pleasure in moving a vote of thanks to him accordingly. 

Mr, Ganpon said he should like to have the pleasure of seconding the 
proposal, because, having perhaps come more intimately in contact with 
Mr. Bennett during the progress of the exhibition, he had better oppor- 
tunities than many others of knowing the great interest he took in every- 
thing that was done, and how efficiently he tried to carry it out. The 
Chairman that afternoon, in referring to the labours of the Committee, had 
endeavoured to dispel what seemed to be an erroneous impression, formed 
in some quarters, that the arrangements for the carrying out of these 
details were mostly in the hands of Mr. Livesey, Mr. Ohren, and himself. 
But he could certainly bear testimony to the very great interest taken in 
it by all the members of the Executive Council. They were present 
whenever it was necessary, and as often as they could be. Those who 
were on the spot were perhaps able to give more constant attention to the 
matter than others who were residing at a distance; but, at the same 
time, every experiment that was made, and every alteration that had to be 
carried out was considered by each member of the Executive Committee. 
He (Mr. Gandon), residing at Sydenham, had more opportunities of being 
at the Palace than anybody else; but he very rarely went there without 
seeing Mr. Bennett there also, wandering about, and looking round to see 
what improvements he could suggest. He knew it was then, and had been 
perhaps almost up to the present time, a very anxious and arduous task 
which he undertook, and which he had endeavoured to carry out in the 
best possible way to the satisfaction of everybody; and, as far as he (Mr. 
Gandon) was concerned, he must say he thought he had succeeded. 

The resolution was passed unanimously. 

Mr. BENNETT, in acknowledging the vote, said it was an expression of 
feeling which he did not at all anticipate; but he was very much obliged 
to the meeting for so warmly accepting the motion. It was true that the 
duties appertaining to his office were at the time very arduous. He had 
to stick to it very closely indeed for some months. But he must say that 
being brought into communication with such gentlemen as formed the 
Executive Committee afforded him a great deal of pleasure ; andif he had 
in any way contributed to the success of the exhibition, and had met 
with their apppoval, he felt deeply gratified. He should like to say just one 
thing more with regard to any supposed dissension amongst the Executive 
Committee. He attended every meeting but one, when he was compelled 
to be absent owing to ill-health ; and there was not the slightest sign of 
dissension at any time, but all seemed to work together in the most 
harmonious manner, He should therefore like to add his testimony in 
this respect. 

The Cuarrman said this closed the business of the meeting. 

Mr. J. GuatsueRr, F.R.S., said he thought few persons came there that da: 
expecting to see such a balance sheet as that which had been presented. 
He expected to see the balance on the other side, and to find they were all 
called upon to make up the deficiency. It was a matter of great satisfaction 
to learn that the balance was on the right side. He wished to move that 
the best thanks of the meeting be given to the Chairman of the Committee, 
not only in this capacity, but as a member of the Executive Committee, 
They had heard that both heand Mr. Hunt, who resided at such a distance, 
whenever they were called upon, came up at once and assisted the 
Committee of which they were members. Great as the services of Mr. 
Ohren and Mr. Gandon had been, they were near the spot; but he thought 
one journey from Cheltenham would balance a great many attendances of 
those who were close at home, and this, he considered, should be recognized 
fully and fairly. 

Mr. E. Baker seconded the motion ; which was then put by Mr. Glaisher, 
and carried unanimously. 

The CuarrMan said it was exceedingly gratifying to him to receive this 
hearty vote of thanks for his conduct in the chair from time to time at these 
meetings. He could assure them that the labour which had been involved 
in his position had always been rendered with a great deal of pleasure and 
gratification to himself. He had never failed, on any one of the many 
occasions on which he had to come up to London on this matter, to derive 





benefit himself from the intercourse he had had with those master minds 
of their profession in whose company he had had to work. He sincerely 
thanked the meeting for the kind way in which they had acknowledged 
his services. He could only regret that they had not been in any degree 
up to what they had a right to expect; but they had been the best he 
could render. 

Mr. Morrow said he supposed that this was to be the last meeting of the 
General Committee, and that the winding up of the accounts would be left 
in the hands of the Executive Committee. 

The CHarrmaNn said this was so. 

The proceedings then closed, 





THE PROPOSED ACQUISITION OF THE ASTON GAS SUPPLY 
BY THE LOCAL BOARD. 
MEETING OF THE Boarp. 

Last Wednesday a Special Meeting of the Aston Local Board was held, 
under the presidency of the Cuarrman (Mr. Milward), for the purpose of 
considering the question of the advisability of applying to Parliament for 
power to purchase and carry on the portion of the Birmingham Corpora- 
tion gas undertaking, by which Aston is at present supplied. The subject 
has lately caused considerable excitement in the district; the opponents of 
the proposal having issued a “ manifesto,” in which they stated that the 
purchase would involve an outlay of £200,000, to raise which the rates 
would have to be mortgaged; that it was not certain that the investment 
would pay at all; and that unless it was managed by very capable hands 
there would be a considerable loss. It was pointed out that in Birmingham, 
with the best possible management, there had only been a clear profit of 
24 per cent. on the amount of capital invested ; and, in conclusion, the rate- 
payers were asked what advantage it would be to have to pay an additional 
4d. per 1000 cubic feet for their gas, in order to reduce the rates by 1d. in 
the pound. 

The Cierx (Mr. Ansell), at the request of the Chairman, explained that 
although this was the first statutory meeting which had been held for the 
purpose of considering the desirability or otherwise of purchasing the gas 
undertaking within the district, it was not really the first meeting of the 
Board on the subject. 

The Cuarnman said it would be in the recollection of the Board that some 
time ago four individual members signed a requisition to him to call a 
private meeting. He accordingly called a meeting, and certain figures were 
submitted thereat, which showed that gas could be manufactured and sold 
by the Board at a profit. It was then decided to take the initiatory steps 
necessary to bring the matter legally before the ratepayers, and to take 
other steps. They also decided to elect a Committee of five, in conjunction 
with himself, to do the work, and gave the Committee all necessary 
powers. The Gas Committee so appointed had held several meetings ; 
and, to save time, the members of the Board were asked to keep all things 

rivate until further steps were taken. The reason of this was obvious. 

f it had been known that they wanted to purchase land on which to erect 
gas-works, the price of that land would have gone up very considerably. 
The Committee had selected a site, and had made a provisional agreement 
for purchasing it, subject to the approval of the Board. They had been 
most fortunate in their selection, the site in question being about 54 acres 
in extent, having canal and railway sidings, and with the public road 
close by. The want of these facilities reduced the profit on the gas at 
Dudley by about £2000 a year. 

Mr. Unrre said he was sorry to interrupt, but he thought the Chair- 
man was not taking the course which ought to be taken in beginning the 
meeting. 

The CHarRMAN said he was advised to take this course. 

In reply to Mr. Unite, the CLerK read the section of the Municipal 
Corporations (Borough Funds) Act which provides that no money of the 
ratepayers shall be spent in promoting or opposing legislation unless in 
pursuance of a resolution of a majority of the governing body, called after 
ten days’ public notice, nor unless this resolution shall have been published 
in the newspapers, and received the approval of the Local Government 
Board or a Secretary of State. 

Mr. BusHeE.1 asked whether they could be asked to sanction the expenses 
that had already been incurred without consulting the Board. 

The CuarrMaN said they would not be asked to do anything of the sort. 

The CieRK explained that it had been necessary to give immediate 
notice of their intention to apply to Parliament; and in the notice they 
had to name the site or sites it was proposed to purchase. The Committee 
had kept the matter secret until they had secured a provisional agreement 
for purchase of a site. As Nov. 15 was the day by which the notice must 
be given, the notices were issued on the authority of the Committee. The 
acts of the private meeting of the Board or of the Committee were not 
binding upon the Board or the ratepayers, unless the Board at the earliest 
possible moment put into operation the provisions of the Borough Funds 
Act. These provisions, so far as the Board were concerned, had been put 
into operation by the calling of the present meeting. The section festher 

rovided that any expense in connection with legislation, although author- 
ized by the Board, should not be charged upon the ratepayers unless with 
the consent of the owners and ratepayers, obtained in the manner provided 
by the Local Government Act, 1858. The Chairman, by virtue of the 
requisition presented to him, had called a public meeting for the following 
evening. With regard to the expenses already incurred, he presumed 
that the members of the Board would be surcharged, and that an applica- 
tion would be made to the Local Government Board to remit the surcharge. 
He then read a report made by him on the subject of the proposal. It 
explained that, by an agreement come to with the Birmingham Corpora- 
tion in 1876, the Local Board were enabled at any time, on giving the 
Corporation six calendar months’ notice in writing of their desire so to 
do, to purchase the portion of the undertaking within the district of the 
Board ; the purchase price to be ascertained by capitalizing at 25 years’ 
purchase the annuities agreed to be paid by the Corporation for the 
Staffordshire Company’s undertaking, and deducting therefrom the value 
of the works and manufacturing plant of the Company, as distinguished 
from the distributing apparatus, as appearing by the books of the Company 
on June 30, 1875; the aes to be ascertained and settled by an examina- 
tion of the books of the Company by referees on behalf of the Corporation 
and the Local Board, and on failure to agree, such value was thereupon to 
be determined by some person to be agreed upon by the referees. The 
referees or their umpire were further to deduct the value of such mains 
and pipes within the district of the Board as the Corporation might 
retain. Such value also to be ascertained by the referees, or (failing 
agreement) by such engineer as might be mutually agreed upon. The 
referees or their umpire were then further to determine the rateable pro- 
portion of the sum remaining, calculated on the basis of the ratio which 
the gas supplied within the district of the Local Board during the twelve 
calendar months ended June 30, 1875, bore to the whole of the gas supplied 
by the Staffordshire Company during the same period of twelve months; 
the sum to be paid by the Local Board — an increase on or diminution 
of such smeaite proportion, according to the increase or decrease which 
should have taken place in the consumption of gas in the district of the 
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Local Board in the twelve calendar months ending the 30th of June or the 
31st of December immediately preceding the day on which the purchase 
should be completed as compared with the twelve calendar months ended 
June 30, 1875. The agreement further provided that the Corporation 
should not oppose any application to be made by the Local Board to Par- 
liament to enable them to effect their purchase, but rendered it obligatory 
on the Corporation to afford such assistance as should be necessary to 
enable the Board to proceed with their application. The estimated 
consumption of gas in the district of the Board for the year 1875 was 
98,751,000 cubic feet, the consumption for the year ending Dec. 31 last 
being upwards of 169 million cubic feet. The report went on to state that 
Mr. G. W. Stevenson, C.E., of Westminster, had been consulted with 
respect to the terms of purchase, as provided by the agreement; and that he 
had reported generally upon the proposed undertaking, and as to the pro- 
bability of the Board realizing a profit, and thereby reducing the rates of 
the Manor. Mr. Stevenson’s estimate of the probable cost of a complete 
undertaking to supply 220 million cubic feet of gas per annum (the estimate 
of the sale which would probably be reached in 1888) was as follows :—Pro- 
bable payment to the Birmingham Corporation, £100,495 ; land 54 acres, 
at £800, £4400; works and plant complete, including railway siding and 
canal basin, £48,400 ; adjustment of mains, £4000; Act of Parliament, pos- 
sible arbitration, preliminary legal and engineering expenses, £6000—total, 
£163,295. The probable profit on this outlay, based on the experience of the 
West Bromwich Corporation, was fixed by Mr. Stevenson at upwards of 
£7000 in the first year, and £8250 per annum in 1888-9. These figures, Mr. 
Stevenson added, might be somewhat increased or diminished when the data 
upon which they had been calculated should be accurately determined; but 
he thought they were sufficiently satisfactory to warrant the Board in pro- 
moting the purchase from the Corporation, and the establishment of their 
own gas undertaking, with promptitude and vigour. The report concluded 
by stating that the Board might be congratulated upon having obtained 
provisional agreements for the purchase of about 54 acres of land abuttin 
its entire length on one side on the Birmingham and Fazeley Canal, a | 
on the other on the Windsor Street Branch of the London and North- 
Western Railway Company and the main line from Aston to Birmingham ; 
the average price of the land being 2s. 10d. per yard. The provisional 
acquisition of this land would enable the Board to go to Parliament 
without any opposition from owners with respect to the site; and it was 
fair to presume that a considerable saving had been effected by the pur- 
chase before the disclosure to the public of the purposes for which the 
land was required. 

Mr. Granam said that the proposal was really that of the late Mr. Joseph 
Pugh, who brought the matter forward about eight years ago. The con- 
sideration of it had been postponed from time to time on account of the 
expectations that had been raised about the electric light. He was inclined 
to hope that the purchase of the gas undertaking might be a good thing; 
but it had been brought forward in what he considered an arbitrary man- 
ner, and without giving the members an opportunity of considering the 
figures bearing on the question. It would be early enough if they brought 
the matter before Parliament this time next year. He had some figures 
which were rather startling. They showed that two-thirds of the gas used 
in Birmingham was supplied to large consumers; whereas in Aston they 
had scarcely any large consumers. They must not expect to be able to 
make such a profit as Birmingham. They were told that Birmingham 
realized £5000 a year out of the gas supplied to Aston; but if they were 
going to make £7000 a year themselves, Birmingham must be getting a 
good deal more than this. 

Mr. BusHELt said that a proposal like the one now before them should be 
well considered before it was adopted. The matter was not introduced to 
them till Oct. 28; and the complete figures were not before them till that 
day. The profits of Birmingham only amounted to 14 per cent. This 
was not an outrageous return for money invested in an undertaking 
which might be superseded any day by the electric light. They talked 
about supplying gas for engines; but there was a Company being 
started in Birmingham for supplying engines with compressed air. 
The amount put aside as a reserve fund by the Birmingham Corpora- 
tion had been added to their profits; but he contended that this was 
unfair. The reserve fund was only a reasonable one in view of what 
might occur through the introduction of the electric light. They could 
not expect to be so successful as Birmingham in making a profit. They 
used only 6 per cent. of the gas made by the Corporation. The profit made 
by Birmingham, including the reserve fund, was, after all, only 43 per 
cent. on the £2,000,000 invested, for the repayment of which capital the 
rates of Birmingham were responsible. Even if they made the same 
profit as at Birmingham—l} per cent.—Aston would only get £2000 a year 
out of the gas. Birmingham put aside 5d. per 1000 cubic feet for renewals 
and repairs; whereas West Bromwich allowed 14d., Smethwick 14d., and 
Oldbury only 4d. per 1000 cubic feet. This year Oldbury did not make 
any profit, owing to the large outlay on the repair of the works. [The 
speaker, in the course of his further remarks, alluded to the Gas Com- 
mittee as a “secret” Committee—an expression which he was imme- 
diately called upon to withdraw. This he persistently refused to do; 
and considerable altercation ensued. Eventually, after several “ scenes,” 
he expressed his intention of making himself heard at the meeting of 
ratepayers to be held the following evening. | 

The Cuarrman then briefly replied ; contending that the experience of 
Birmingham proved that a good profit could be made out of the gas. He 
quoted, in support of his views, a speech in which Alderman Powell 
Williams said that the Committee were paying more than they ought to 
their sinking fund, and might give another £10,000, if they pleased, in 
relief of the rates. In conclusion, he proposed a formal resolution autho- 
rizing the Gas Committee to proceed with the application to Parliament, 
and giving them all necessary powers for promoting the Bill. 

Mr. Piatr seconded the motion, and it was carried by 12 votes to 1; the 
dissentient being Mr. Bushell. 

The Committee was then formally appointed; Mr. Bushell being nomi- 
nated a member. He accepted the nomination, he said, as a token of 
good feeling ; and promised that if the scheme were approved by the rate- 
payers he would do his best to promote its success, but reserved to himself 
the right to oppose it at the public meeting. 

The meeting then terminated. 


MEETING oF RATEPAYERS. 

Last Thursday, a Public Meeting of ratepayers of Aston, convened by 
the Chairman of the Local Board (Mr. T. Mirwarp, who presided) in 
response to a requisition, was held in the Albert Road Schools, for the 
purpose of considering the proposal to purchase the portion of the gas 
undertaking of the Birmingham Corporation supplying the district, 
which was under discussion at the meeting of the Local Board on the 


revious day, as above reported. 
oisterous character throughout. 
The CuHarrman, in opening the meeting, said that a resolution would be 
submitted; but it would not be in order to move an amendment. 
The CuEeRK (Mr. Ansell) made an explanatory statement, in the course of 
which he said that the Birmingham Consolidation Act did not, as had been 


The proceedings were of a rather 





supposed, make any difference to the agreement entered into by the Cor. 
poration with Aston in 1876, and it would be solely upon the basis of this 
agreement that the purchase would have to be made. 

Mr. M. Davis inquired upon whom the expense of a poll, if one were 
demanded, would fall. 

The CieRk replied that he could answer the question better after the 
resolution referred to by the Chairman had been put, because the law on 
the subject was by no means free from doubt. 

Mr. Davis appeared to consider this answer evasive, for he commenced 
gesticulating excitedly, and demanding further information, and a perfect 
uproar ensued. 

The CHarrMan appealed to the meeting to allow the proceedings to go on 
in an orderly manner. 

Mr. BusHELt also begged the meeting to discuss the matter before them 
calmly. He said what they wanted to know was what step they must take 
to demand a poll. 

The CiERk said this was a very different question to the one Mr. Davis 
had asked. If a poll were demanded, he should advise the Chairman to 
give every facility for it. 

Mr. BusHett then asked the Clerk to inform the meeting on whose 
shoulders the expense would fall if a poll were demanded. 

The CLERK replied that if the resolution were passed affirmatively the 
costs of the poll would, he believed, not fall upon the requisitionists. 

Another scene of confusion ensued, Mr. Bushell and Mr. Davis demanding 
further information, among loud cries of “ Order,” and“ Sit down.” At 
length the Chairman appealed to the meeting to say that the question had 
been satisfactorily answered. This was replied to by a loud chorus of 
“Noes” and a few “ Yes’s;” and a show of hands was taken, with the 
same unfavourable result to the Chairman’s ruling. This was received 
with loud cheering. 

In reply to a further demand from Mr. Bushell, the CLERK said he thought 
he had made the matter clear. Under the 3rd section of the Act bearing 
on the matter, the Chairman, if he required it, might call upon the requi- 
sitionists to give security for the costs; but, as he had said, everything 
depended upon the way in which the resolution was passed. 

The Cuatrman then, amid continued disorder, made a comparison between 
Aston and nine other places, of which the population approximates to that 
of Aston, and which, he said, compared favourably with it in respect of 
their gas affairs, Birkenhead, with a population of 83,324 in 1880, and 
13,230 inhabited houses, consumed 262 million cubic feet of gas annually, 
of an illuminating power of 20°5 candles, at 3s. 3d. per 1000 feet, and made 
a profit of £8502. The corresponding figures in Burnley were 63,000 
inhabitants, 11,148 houses, a consumption of 232 million feet, 17-candle 
illuminating power, 2s. 9d. per 1000 feet, £10,366 profits. In Huddersfield, 
with 87,164 inhabitants, 17,901 inhabited houses, and a consumption of 
830 million cubic feet per annum, gas at 2s. 9d. per 1000 feet, there 
was an annual profit of £12,237. Middlesbrough, which had 54,965 inhabi- 
tants and 10,361 inhabited houses, consumed annually 22 million cubic feet 
of gas, of an illuminating power equal to 16 candles, costing 2s. 10d. per 
1000 feet, and made a profit of £7501. Rochdale, which hada population of 
68,865, and 15,031 inhabited houses, consumed every year 260 million cubic 
feet of gas, illuminating power 18°33 candles, at 3s. 2d. per 1000 feet, and 
made a profit of £15,589. At Dewsbury the price of gas was 3s., and the 
annual profit £4008. The population of West Bromwich was 56,299 in 
1880, the inhabited houses were 10,251, the consumption of gas last year was 
161 million cubic feet, and the price 2s., 2s.3d., and 2s. 6d. per 1000 feet. 
Walsall had a population of 58,808, living in 11,036 houses, and consumed 240 
million feet of gas perannum. The illuminating power of the gas he did 
not know; but the prices were 2s. 1d., 2s. 3d., and 2s. 5d. per 1000 feet. 
Walsall made a profit last year of £10,421, and dispensed with a borough 
rate. But what had Birmingham been doing with her profits? In the 
years from 1875 to 1883 Birmingham made a profit of £1,172,117 6s. 11d. 
For interest and annuities accruing during this term of years there was 
paid £706,464 of that sum ; to a sinking fund was placed £37,311 Os. 8d.; 
to the borough rate there had been paid no less a sum than £207,500; to 
a reserve fund, £52,384; and to a special sinking fund (not required by 
Government), £151,543 10s. 7d.; ro to the new office account, £21,000. 
Aston had contributed to Birmingham nearly £4000 a year during the 
whole time. The Chairman went on to quote from a speech of Mr. 
Pollack, in which this gentleman had boasted that the Birmingham gas 
undertaking had contributed to various things, including reductions in 
the price of gas, £1,000,000. All he could say as to this was that when 
Aston asked them last year to make a reduction they could only place the 
town in the same position as the large consumers in Birmingham. Yet 
Aston was paying a portion of the Birmingham improvement rate, and 
helping to beautify the town. It was said that if they delayed the matter 
for twelve months an arrangement might be come to. But what did delay 
mean? Mr. G. W. Stevenson’s figures showed that whereas they would 
now have to pay £100,000 for their share of the undertaking, they would, 
if they had bought it in 1875, have had to pay £58,722 only. This was an 
increase of £5000 a year; and if they did not buy this year they must add 
another £5000 to the purchase-money. Mr. Stevenson clearly showed, too, 
that the first year’s profit would be £6000 or £7000; consequently, one 
year’s delay must land them in a loss of £11,000 or £12,000. He asked 
them as business men not to be led astray, but to embrace this under- 
taking. He pledged the Board, as honourable men, to take at least—so 
they were advised by every one who was in a position to judge—6d. in the 
pound off the rates—(applause, and cries of “‘ What price?”’)—at the same 
price as they paid to Birmingham. In conclusion, the Chairman, “as the 
summoning officer,” moved a resolution, declaring that “for the benefit of, 
and in the interests of the inhabitants of the Manor of Aston,” the 
meeting consented “‘ to the promotion by the Local Board of a Bill in the 
ensuing session of Parliament to enable them to purchase so much of the 
gas undertaking of the Corporation of Birmingham as is contained in the 
district of the Local Board,” and to establish gas-works, sell gas and 
residuals, sell and let meters, fittings, and other apparatus, &c. He 
intimated that he should not require a seconder for the resolution. 

Mr. Roppis criticized the determination of the Chairman not to permit 
any amendment to the motion he had proposed; and then proceeded to 
comment upon the secrecy with which a Draft Bill had been arranged and 
a provisional purchase of land procured. He said he did not see that the 
Board had obtained much by their secrecy, for they had undertaken to pay 
2s. 10d. a yard for land which, he felt convinced, they could have bought for 
2s. 6d. by advertising openly in the papers. At all events, he protested against 
the members of the Board believing that the whole common sense of the 
district was gathered round their table With reference to the Chairman’s 
figures, he objected to Aston being compared with a place like Birkenhead, 
with its great docks and its boulevards, or with the northern manufac- 
turing towns. They had been told that Aston was very much like West 
Bromwich. But West Bromwich was situated in the middle of a coal- 
field, had one of the finest markets in the kingdom for coke, and had 
chemical distilleries close at hand. People talked about West Bromwich 
rates being reduced by the gas profits. Who paid for it? Why, the little 
ra Fy who paid through the nose for everything. The man who 
paid 2s. per 1000 cubic feet for his gas was the wealthy ironmaster. But 
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last year West Bromwich made less profit by nearly £500 than in the 
previous year ; and the profits were still falling, for the prices of ammonia, 
tar, and coke were much lower than in 1882. Moreover, Birmingham 
allowed 5d. per 1000 cubic feet for repairs, whereas West Bromwich 
allowed only 14d.; spending money which their grandchildren would have 
to take out of their pockets. Let it be remembered, too, that as soon as 
gas undertakings were cut off from a big Corporation such as that of 
Birmingham the consumption always went up. How was this? There 
was not a great influx of inhabitants. It was because the illuminating 
power was reduced. If the quality were only lowered by 1-candle power, 
the consumption went up 10 per cent. He very much questioned Mr. 
Stevenson’s assurance that they could buy on the terms which Bir- 
mingham obtained. The Birmingham purchase was at 85 years; but that 
of West Bromwich was only at 65 years. As to the cost of the purchase, 
he pledged his word that the members of the Gas Committee in Bir- 
mingham declared that there was a little mistake in the figures put before 
them of £30,000. Therefore he urged the meeting to vote against the 
resolution, on the ground that the figures and statements submitted to 
them were not sufficient, were conflicting, and hastily prepared, and that 
they wanted more time to consider them. He would be the last man to 
advise Aston to throw itself helplessly at the feet of Birmingham in any- 
thing ; but he thonght that if the Birmingham Corporation were 
approached in anything like a good spirit, the Corporation would be 
prepared to give them their just share of the gas profits. This was 
sketched out by Mr. Pollack, the Chairman of the Gas Committee. He 
(Mr. Roddis) believed that if they worked well with Birmingham they 
would in the course of time have their public lighting for nothing. 

Mr. BusHeE.t criticized Mr. Stevenson’s report, pointing out that the price 
to be paid for the undertaking would be fixed by its value at the time 
when Aston had its works ready, and was in a position to take it over. 
This, taking Mr. Stevenson’s figures as the basis, would be £200,000, 
instead of the amount stated in the report. The interest on this sum at 
4 per cent. would be £8000 per annum. The sale of 220,000 feet of gas (the 
quantity estimated by Mr. Stevenson), at 2s. 2d. per 1000 feet, which was the 
average price charged by the Birmingham Corporation, would produce 
£23,833. The value of the residuals might be put at about £8000; so that 
the total return would be £31,833. From this sum £23,833 might be 
deducted as the cost of manufacture; so that the surplus to pay for distri- 
bution, renewals, and repairs and interest would be £8000. This £8000 
would all be absorbed by these expenses ; leaving nothing for sinking fund, 
reserve fund, or for relief of the rates. The only course left to them, there- 
fore, would be to raise the price of gas 4d. per 1000 cubic feet. This would 
bring in £2866, and if they took from this £2300 for sinking and reserve 
funds, there would be £536 left to relieve the local rates. So that they 
would actually be charging the gas consumers £2866 extra in order to 
relieve the district rate of ld. in the pound. 

Mr. W. Buews supported the motion. He believed that Mr. Stevenson’s 
estimate was very much within the limits of the possibilities of the case. 
Nine years ago he (Mr. Blew) went into the matter with a relative of his, 
and came to the conclusion that Aston possessed advantages which placed 
it second to no other town in the kingdom ; and that within twelve months 
of the completion of their works there would be a legitimate and increas- 
ing profit of £6000 to £12,000. 

Mr. W. E. Cooke pointed out that since Aston contributed only 6 per 
cent. to the gas revenue of the Corporation, and the normal increase of 
that revenue was 5 per cent. per annum, in 15 months or thereabouts 
Birmingham would never miss Aston’s custom if it were taken away. His 
conviction was that the cost of the proposed purchase would be between 
£200,000 and £225,000; and, the term for which the purchase-money 
would be borrowed being 50 years, the sinking fund would amount to 
£1500 a year, while the interest at 3} per cent. would be £8447 15s. a year. 
So that £9947 15s. would have to be paid every year before a penny of profit 
was made, 

Mr. STEVENSON essayed to address the meeting; but they declined to 
hear him. 

The CLERK having ruled that only ratepayers and persons holding 
ed qualifications might vote, the resolution was put to the meeting. 

here voted for it about a third of those present, including the whole of 
the gentlemen who had places on the platform and in its vicinity. The 
show of hands to the contrary was followed by loud applause; and the 
resolution was declared to be lost. Several persons were understood to 
demand a poll; but the meeting separated in disorder. 


With regard to the demand fora poll, it is now stated that the Clerk has 
advised the Chairman that a poll must be granted. Efforts will be made 
to issue the voting-papers to-morrow, and they will be made returnable on 
the 8th inst. 





At the conversazione of the Ipswich Scientific Society held last Thursday 
evening in the Public Hall, Ipswich, Mr. D. F. Goddard, the Engineer and 
Manager of the gas-works (who was one of the Committee of Management), 
exhibited in action a number of Lewis's incandescent gas-burners. 

Last Tuesday a terrible accident occurred at Leicester, whereby Mr. 
Richard Barratt, master builder, was killed,and several men were injured. 
The deceased was superintending the lifting of a heavy iron girder at the 
new gas offices of the Leicester Corporation, when thecrane gave way. The 
girder fell upon Mr. Barratt, pinioning him against the wall, and knocking 
several men off the scaffold. Mr. Barratt expired before being extricated. 

Mr. A. W. Marks, Secretary of the Sheppy Gas Company, has forwarded 
to us copies of two leaflets issued by the Company—one containing some 
valuable hints to consumers of gas as to its proper use in dwelling-houses, 
and special information on the subject of the purchase or hire of gas- 
fittings; the other treating of the advantages of using coke in domestic fire- 
places. Both leaflets will be found useful for distribution among consumers ; 
and Mr. Marks wishes us to state that he will be pleased to send copies of 
them to any gas company, on receipt of a postage stamp. 

InviTaTIons are, says the Pall Mall Gazette, being sent out by Lord 
Thurlow to the representatives of the various electric lighting interests, 
to join in the formation of a Committee for the purpose of framing the 
clauses which are to be submitted to the President of the Board of Trade 
for the amendment of the Electric Lighting Act. The deputation which 
Lord Thurlow introduced to Mr. Chamberlain had a very practical invi- 
tation from him to do what they now propose. They should not let the 
grass grow under their feet in deciding upon what they will ask, and the 
form into which they will put their wishes. 

Art last Friday’s meeting of the Metropolitan Board of Works, the 
General Purposes Committee reported recommending, with reference to 
the deodorization of the sewage at the Board’s outfalls, and the experi- 
ments on its chemical treatment—(a) That the expenditure of a sum of 
about £4000 be authorized for the purpose of converting raw materials 
into manganate of soda. (b) That the existing apparatus at Crossness for 
the treatment of sewage be arranged for treating one million gallons of 
sewage daily, at a cost not exceeding £5000. (c) That the present tempo- 
rary plant for the manufacture of manganate of soda be improved and 
extended, ready for future use, at a cost not exceeding £5000. 








SINGAPORE GAS COMPANY, LIMITED. 

An Extraordinary General Meeting of this Company was held at the City 
Terminus Hotel, Cannon Street, E.C., last Tuesday—Mr. R. S. Foreman 
in the chair. 

The EnoGrneer and Secretary (Mr. R. King) read the notice convening 
the meeting, and the following report of the Directors and statement of 
accounts were taken as read :— 


The Directors herewith submit to the shareholders the balance-sheet and profit 
and loss account for the half year ending June 30, 1884. 

The Manager states that during the half year the new retort beds were completed 
and lighted at the latter end of June, and are now working very satisfactorily. The 
new coal store has been completed since the termination of the half year, and is 
now ready to receive the expected cargo of coals. To reduce the amount of 
unaccounted-for gas, a considerable expense has been incurred in cutting off all 
disused services which six months ago numbered 224. The whole of the public 
lamps and columns have, at the request of the Municipality, been painted and 
numbered, and many of them have been fitted with governor burners. The fitting 
staff during the half year have been actively employed. The Manager also states 
that he is glad to say there is every prospect of a further increase both in the public 
and private lighting. The collection during the past half year has been very satis- 
factory, averaging over 8000 dols. monthly. 

The actual bad debts, irrespective of the old arrears left by the former manage- 
ment, made during the half year amounted to only 47°36 dols. Previously to the 
suspension of the Oriental Bank Corporation, our Manager had removed the bulk 
of the account to the Chartered Bank of India, Australia, and China, for which he 
deserves great credit. 

The shareholders will perceive from the accounts that the profit on fittings, 
amounting to £391 15s. 2d., has been written off stock, in accordance with the 
pledge given by the Chairman at the last half yearly general meeting. The arrears 
of gas, meter-rental, fittings, and sundries under collection to June 30, 1883, under 
the former management amounted to £4421 8s. 9d., to write down which the 
Directors have charged profit and loss with £1100, which added to the sum of £1000 
at the reserve for bad debts included in the last balance-sheet reduces these out- 
standings to £2321 8s. 9d. After these writings off there will be a balance of 
£1421 17s, 2d., out of which the Directors recommend the declaration of a dividend 
at the rate of 5 per cent. per annum, less income-tax; the balance of £18 12s. 4d. 
to be carried forward to the profit of the succeeding half year. 














Dr. Balance-Sheet, June 39, 1884. Cr. 
Capital— Works, &c., Dec. 31, 1883 . £48,011 8 7 
11,435 ordinary shares, Extensions this half year. 1012 9 2 
SOB. « + 2 £57,175 0 0 - 

17 pref. shares,at £5 . 8 0 0 £49,023 17 9 
declared to be ultra Purchase ofland .. . 1118 2 8 
vires (since converted Cash at bankers, London 
into ordinary shares) and Singapore . . * 1519 5 7 

£57,260 0 0| Billsreceivable. .. . 2,300 0 0 

Debenture bonds .. . 4,725 0 0|Goodsintransit. .. . 2613 4 
Sundry creditors . . . 2,430 5 6/|Officefurmiture. .. . 171 6 6 
Insurance reserve-fund . 357 7 6 | Retort account ° 8 8838 14 8 
———_-_——_| Meter renewal account . 7112 6 

£64,772 13 0 | Stock in hand a: < « 5,917 12 10 

Profitandloss ... . 1,421 17 2) Sundry debtors. . . 453 19 


Gas and meter rental, &c.— 
Under collection to June 
80,1888 (less £1100 writ- 
ten off profit and loss 
and £1000 reserve for 
bad debts) ... . 2,521 8 9 
Due to June 11,1884. . 1,187 11 8 

| DueformonthofJune. 1,750 2 7 
£66,194 10 2 








£66,191 10 2 
Profit and Loss Account, from Jan. 1 to June 30, 1884. 


Coal carbonized . £2,778 18 8 Balance at profit and loss, 





Lime andoxide. ... 8215 7 Dec. 81,1888 . . . . £1,721 18 0 
Trade and general charges 646 14 4 | Less amount declared as 

Rent, rates,and taxes. . 183 011 dividend. . . . . 

Directors and Auditors . 160 10 0 

Salaries ..... . 10261510 

Wemmjs« «26 se © 503 4 6 Gas and meter rental . 

Interest . 2215 2 Products, profit on fittings, 


2,761 010 


ae 1 
Interest on debenture bonds 159 1 
Loss on exchange 1 


» 
48 and sundries . . . 
a 3 
Repairs to buildings, plant, 


3 10 


&e. 212 12 8 
Law charges. . . =. » 711 8 
Travelling expemses . . 4414 38 
Meter renewal account . 50 0 0 
Retortaccount . .. . 50 0 0 
Stock (profit made on fit- 

tings during half year, 

written off) . 89115 2 


Arrears of gas, &c., under 
collection written off . 1,100 0 0 






£8,499 17 3 


Balance, profit for appro- 
iati oo « WS 


priation. . . 











£9,921 14 5 £9,921 14 5 

The CHAIRMAN said the meeting had been convened rather later than 
usual, so that the Directors might be able to indicate as far as practicable 
the probable results of the Company’s working for the half year now 
nearly ended; and from the last accounts received from Singapore he 
believed that the Christmas half year would show good and progressive 
results, and enable the Board to set aside such further sums in reduc- 
tion of the arrears and deficiency in the fitting stock as would bring the 
Company within measurable distance of the time when these items would 
disappear altogether from the accounts. He would not take up the time of 
the meeting unnecessarily by dwelling at any length upon the heavy losses 
the Company had sustained through the reckless and, he had no hesitation 
in saying, discreditable manner in which the business of the Company had 
been carried on at Singapore under the late management. This subject 
had been already discussed at previous meetings; and the opinion of both 
the shareholders and the Directors with regard to it was well known. He 
would therefore confine himself to giving a brief sketch of the Company's 
operations during the past twelve months. Throughout this period, while 
maintaining a 5 per cent. dividend, and writing off arrears and fittings 
deficiency, sums sufficient to have paid another 5 per cent. to the share- 
holders in the shape of dividend, the share capital of the Company had 
been reduced by £1000; this amount having been paid off by the surrender 
and cancelling of 200 of the so-called preference shares, in accordance 
with the option given to the shareholders in the circular issued by the 
Directors on the llth of July last year. The whole of the preference 
capital had also been converted according to the terms set forth in that 
circular. The share capital of the Company therefore now consisted 
entirely of fully paid-up ordinary shares. This desirable result had been 
mainly brought about by the considerate and ready manner in which the 
holders of the preference capital had come forward to avail themselves of 
the alternative proposal for conversion offered to them at that time; and 
for the assistance they rendered to the Directors in carrying out what 
otherwise would have been a very difficult negotiation, the Board now 
wished to publicly express their best thanks. Under their able and 
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energetic Manager, the Company’s staff were now working well and 
efficiently. The revenue of the Company was collected with punctuality ; 
and the accounts were well and regularly kept. As stated in the report, 
the new retort-beds had been completed, and since the 30th of June had 
been in full operation, and were giving satisfactory results; the yield 
of gas averaging from 9000 to 9200 cubic feet per ton of coal car- 
bonized—a result which was almost as good as could be obtained 
from the coal in use at Singapore. ‘The new coal-shed had also been 
completed, so that there was now sufficient storeage room for as 
much coal as it was advisable to have on the works at one time. 
The river wall had been repaired and strengthened where necessary, at 
some little outlay. The various mains and services had been inspected ; 
and, where required, deficiencies had been made good. In some places the 
mains had been taken up and relaid, and a large number of disused services 
cut off from the mains. By these means a considerable saving had been 
effected in the amount of unaccounted-for gas. In addition to this, the 
dead ends of the mains in the different streets had been connected, thereby 
causing a better circulation of the gas and an even pressure; so that now, 
in the outlying districts, where the light was formerly defective, a good 
light was supplied. This would obviate, for some considerable time to come, 
the necessity of carrying out the recommendation made by the late Manager 
to enlarge the mains. All these additions, improvements, and repairs, at 
a considerable outlay, had been provided for out of the working capital of 
the Company and from revenue, without having recourse to the issue of 
fresh capital, or in any way trespassing on the borrowing powers of the 
Company ; and he thought the time was not far distant when the Company 
would take its place amongst the most successful and best dividend-paying 
enterprises of a similar character in the East. He concluded by formally 
moving the adoption of the report. 

Mr. R. Ricez seconded the motion. 

The CHatrMan, in reply to questions, said that the bad debts, as shown 
by the balance-sheet, amounted to £2100; and his impression was that the 
whole of them were irrecoverable. The cost of the coal carbonized had 
been higher than they could desire, which was attributable to the fact 
that they had had a consignment of inferior coal shipped to Singapore. 
The colliery from which it was ordered was at the time on fire; and, in 
order to ensure the despatch of the coal in time, a cargo of a mixed and 
inferior kind had to be made up. The Manager had brought a claim 
against the colliery owners, and it was now the subject of correspondence 
between them; and he had no doubt that some equitable settlement of 
the matter would be arrived at. With regard to the falling off in the gas- 
rental, several causes had conduced to it. Their Manager had found it 
necessary to cut off the supply of gas from a great number of the old con- 
sumers. It was true that they had been replaced by fresh ones; but he 
must remind the shareholders that there was a very important factor to 
be taken into consideration, and this was the low price of petroleum. 
Many of the consumers used gas very sparingly on this account; but, 
according to the latest advices from the Manager, there was likely to 
be an increased consumption of gas on the part of the wealthy Chinese. 
He (the Chairman) ought to point out also that the general depression 
of trade had had some influence on the gas-rental. The increase in the 
items of rent, rates, and taxes arose from the use of a telephone and rent 
of offices at Singapore apart from the works. 

The motion was unanimously adopted. 

The CuarrMan next moved, and Mr. H. W. Sairu seconded, the declara- 
tion of a dividend at the rate of 5 per cent. per annum on the ordinary 
capital of the Company; and the motion was unanimously agreed to. 

Votes of thanks to the Manager, the Chairman and Directors, and the 
Secretary were then passed, and the proceedings terminated. 





, 
CEARA GAS COMPANY, LIMITED. 

The Annual General Meeting of this Company was held at the London 
Offices, Wool Exchange, Coleman Street, E.C., on Friday last—Mr. H. 
BrotuHeERs in the chair. 

The Secretary (Mr. T. Guyatt) read the notice convening the meeting ; 
and the report and accounts were taken as read. The report stated that 
the result of the year’s working had been a profit of £2808, which added to 
£436 brought forward made £3244 available for division among the share- 
holders. The Directors recommended the declaration of dividends at the 
rates of 10 and 7 per cent. on the preference and ordinary shares, leaving 
£338 to be carried forward. 

The CuHarrMan, in moving the adoption of the report and accounts, said 
he should like to make a few remarks upon the latter before putting the 
motion formally to the meeting. He was glad to say that the receipts for 
gas showed an increase of £316 12s. The returns from the residual pro- 
ducts, though not so much as last year, were above the average of those of 
the five preceding years. The cost of coal, notwithstanding that there had 
been an increase in the rental, was £140 2s, 8d. less. The leakage also, he 
was glad to say, showed a decrease of 74 per cent. The working had, in 
every way, been better than was expected; andas soon as the machinery 
which they had sent out had been brought into action, it was believed that 
better results would be obtained. The increase in the gas receipts having 
been, in round figures, £316 more, and the cost of coal £140 less than in 
1883, the total expenditure amounted to £652 5s. 7d. more than it was in 
1883, The ———- reason for this increase of outlay arose from the fact 
that the bad debts amounted to £430 5s. 4d.; whilst the item of exchange 
stood at the high figure of £607 7s. 11d. This with travelling ex- 
penses £175 10s. 9d., and interest on debentures £39 3s. 4d., &c., made a 
total of £1330 12s. 1d., as against £528 5s. 8d. for similar items last year; 
showing a difference of £802 6s. 5d. The working had positively been 
better than that of last year; but, owing to circumstances over which the 
Board had no control, the profit had not been so great. The Directors 
being dissatisfied with the management at Cear4, appointed a new Manager 
(Mr. Child), who, when he took office, found a great number of disputed 
accounts. The collections had been very badly made. In one case he dis- 
covered that a club in which three meters were fixed was charged for one 
only, and the club authorities refused to 7 for the other two. This was 
a sample of many of the instances of bad management. Of course it was 
obvious that any neglect to collect the sums due at the proper time caused 
them to be put down as bad debts. The exchange was a subject over 
which they had no control. He found in the report of 1880 the follow- 
ing paragraph :—“ Having in past reports so often to complain of the delay 
in the payment of sums due by the Provincial Government to the Com- 
pany, the Directors are pleased to report that these payments are now, 
and have been for some time past, promptly made; mol this circumstance, 
coupled with the improvement in the rate of exchange, has very favour- 
ably affected the Company’s finances.” This was in the year 1880. Since 
then matters had been growing worse, and the debts owing by the 
Municipality had every year become larger, until at the present time they 
formed a very formidable sum. He found that on June 30, 1880, they were 
£1292; in 1881, £2783; in 1883, £5125; and in the last accounts, £8434. 
This was for public and private lighting. The Provincial Assembly, 
at its last meeting, instead of raising a loan, as the shareholders 
hoped, passed a law levying a tax of 15 milreis per annum on the 





Company’s meters, of which sum he believed 10 milreis had since been 
vetoed by the President. The Directors were in hopes that the other 5 
milreis would, under proper representation to the authorities, not be in- 
sisted upon. It appeared to him that the system the Provincial Assembly 
adopted was “a new way to pay old debts”—that was to say, instead of 
paying the debts so long owing to the Company, they imposed an oppressive 
and unjust tax on the Company. During the past year all the machinery 
necessary to get the works into as efficient a condition as possible had 
been fitted up, and he had no doubt it would be found to produce most 
satisfactory results. The Board had done all they could to impress upon 
the Provincial and Imperial Governments the necessity of paying the 
Company, so that they might be able to discharge their debts and pay a 
dividend to the shareholders ; but, as would be gathered from the report, 
a reply to their memorial had not yet been received. ; ’ 

Mr. A. A. Croux seconded the motion, which was carried unanimously. 

The CuarmMan next moved—‘“ That the dividend for the year ending 
June 30, 1884, be now declared as follows :—At the rate of 10 per cent. (less 
income-tax) on the preference shares, and at the rate of 7 per cent. on the 
ordinary shares, free of income-tax, payable as soon as the necessary funds 
are received from Ceara.” ‘ 

Mr. A. J. Kine seconded the resolution, which was carried nem con. 

On the motion of the Cuamman, seconded by Mr. Croxt, the retiring 
Directors (Lord A. S. Churchill and Mr. A. J. King) were unanimously 
re-elected. : 

On the invitation of the Chairman, Mr. Myers offered a few suggestions 
as to the best plan to be pursued by the Board to recover the sum due to 
the Company by the Brazilian authorities. c 

Mr. DannatT then proposed, and Mr. Myers seconded, the reappoint- 
ment of the Company’s Auditor (Mr. R. W. Wilbraham), which was agreed 
to; and a vote of thanks having been accorded to the Chairman and the 
other Directors, the proceedings terminated. 





ORIENTAL GAS COMPANY, LIMITED. 
The Ordinary General Meeting of this Company was held at the London 
Offices, 14, St. Mary Axe, E.C., on Wednesday last--Mr. J. S. SroproxD in 
the chair. 


The Secretary (Mr. A. Hersee) having read the notice convening the 
meeting, the following report and accounts were presented :— 


The Directors submit herewith a statement of accounts for the twelve months 
ended on the 80th of June last, and have pleasure in reporting a satisfactory in- 
crease in the revenue for that period, as compared with the previous year. . 

The International Exhibition occasioned an exceptional demand for gas during 
several months, and a substantial amount was also earned from fittings work in 
connection with the Exhibition ; but the regular ordinary business of the Company 
has at the same time steadily progressed. : . 

The following is a summary of the additional public lighting carried out during 
the twelve months:—81 street lamps in the town of Calcutta; and 5 in the suburbs 
—total, 36. Orders have lately been received for the erection of a further number 
of 95 street lamps. : 

Two hundred and twenty-four new consumers were obtained during the year; 
representing a total of $281 additional burners. Temporary or poojah lights to the 
extent of 1136 were also fixed. “a 

Concerning the state of the works, the Manager reports :—“‘ The condition of the 

lant is excellent. The usual protective measures against climatic effects have 

een carefully applied to the buildings, holders, and other apparatus.” The laying 
of about one mile of mains comprised the only extension. . 

The members of the Resident Committee (Mr. Wood and Mr. Bigge) have con- 
tinued to afford their valuable assistance in advancing the prosperity of the 
Company. The abilities and energetic services of the Manager ¢Mr. Niven) are 
also highly appreciated by the Directors, . 

The balance of general revenue (after charging debenture interest, and carrying 
£5000 to reserve account) is £25,467 18s. 8d., out of which the Directors recommend 
a distribution of 6 per cent., free of income-tax ; making, with the interim dividend 
of 4 per cent, on the 4th of June last, a total of 10 per cent. for the year. 

Dr. Balance-Sheet, June 80, 1884. Cr. 
80,000 shares of £5each .£150,000 0 0; Amount of plant on June 
80,000 do. (£4 10s. paid). . 135,000 0 0| 30,1883 . . . . . £381,515 0 8 
15,000 do. (£1 paid). . Outlay during the past 12 

months . . + «+ « « 572 1 6 


Loans on debentures . 
Reserve account. .. . 
Unclaimed dividends . . 


Cost of plant to June 80, 

oe = ee oo ee 26 

Services laid and meters in 

Amount due by the Com- | TE ne ee eet See So 
Ds 6 «2 + * & os 4,160 14 Amount due to the Com- 

Balance from general re- Sy. 6 «+o 0 « « BAB OC 
venue account. . . . 25,467 18 Value of stocks, viz.— 

Se a ees « « OES 

Purifying material . . 
Products .. «+ « 
Fittings and meters . 
Pipes. « » 2 «© « e 
Horses, conveyances, &c. 
Retorts & fire-clay goods 
Sundrystores. . . 
Office furniture, &c. . 

Cash in Calcutta . . 

|}Cashin London. . . 

| Bank Bills receivable . 


£411,472 0 9 £411,472 0 9 
Profit and Loss or Working Account, for the Twelve Months ending June 30, 1884, 


Coals used, purification, and Gas-rental . . . . . £68,969 4 11 
wages. . ». + « » +£24,525 4 11] Coke, tar, fittings,&c. . . 18,76012 3 
Salaries in India & London 3,138 11 Transfer fees . . + « « 1412 6 
Directors and Auditors . 913 0 
Passage & general expenses 846 0 
Exchange . ... . + 9,49818 
Mains account. ... . 1,64415 
Wear and tear and repairs. 1,856 8 
Retortaccount ... . 742 15 11 
Bad debts and allowances . 81 10 
Balance. . . . . » » 89,497 18 10 


£82,744 9 8 
General Revenue Account. 


Balance on June 30,1883 .£21,079 3 56 
Ditto on profit and loss ac- 
CM .-<+s<«» + . HBB 


£82,744 9 8 


Dividend of 5 per cent. ba- 
lance of 9 per cent. for the 
twelve months ending 
June 80, 1888, declared at 
the general meeting, Nov., 

o «© « «© « « «¢ chlSO00 O 

Interim dividend of 4 per 
cent. on account of year 
ending June 30, 1884, paid 
Ea ¢.s se & 

Interest on debentures . 

Income-tax. .. , . 

Reserve account . . ° 

Balance... . . ° 





0 
4 
8 
8 


5,000 0 0 
25,467 18 


£60,577 2 £60,577 8 
The Cuarrman, in moving the adoption of the report, said he had more 
than ordinary pleasure in doing so, because the Directors were able to 
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place before the shareholders a balance-sheet a great deal more favourable 
than any which they had been able to present since the formation of the 
Company. It was true that this was partly owing to the exhibition at 
Calcutta in the last cold season. Still a large portion of the extra profit 
realized was undoubtedly owing to ;the normal increase of the Company’s 
business, and also to the favourable purchases of gas coal, their economical 
expenditure, and their judicious arrangements for the disposal of their 
residual products. These were elements which continuously affected the 
ordinary routine business of the Company ; and it was therefore especially 
gratifying to find that, after making a liberal allowance for the extra 
profit derived from the exhibition, there still remained a satisfactory 
amount of additional — denoting continued progress, and justifying an 
increased dividend. uring the twelve months under review there was 
only a small addition to the public lighting ; but this did not surprise the 
Directors, because Calcutta was throughout pretty well supplied with 
lamps, and they could not expect any great increase. They had, however, 
been rather pleased to get from the Corporation an order for 95 new lamps, 
which were to be fixed as required ; but he might say that more than half 
the number had already been erected. All future additions and improve- 
ments must depend on the productiveness of the lighting rate. The private 
lighting had made steady progress; and there was very great encourage- 
ment, from the number of new consumers obtained, to expect that the 
same rate of progress would be kept up. The comfort and convenience of 
gaslight were at last being recognized; and the Company were having a 
good accession of small consumers. He might state that their works 
and machinery were in every way in first-rate order, and ample for 
all immediate requirements. Great attention was being paid to the 
mains; and leakage was kept down very satisfactorily throughout. The 
exchange, he was sorry to say, continued to operate prejudicially to the 
Company. He must not omit to refer to the services rendered by the Resi- 
dent Committee, who were most ably superintending the affairs of the 
Company, which might be considered extremely fortunate in securing the 
co-operation of two such efficient gentlemen as Mr. Wood and Mr. Bigge. 
The Directors were also pleased to bear renewed testimony to the 
great zeal and ability of their Manager, Mr. D. C. Niven, who spared no 
pains to conduct the business of the Company to the best advan- 
tage. In his efforts, Mr. Niven had been ably seconded by the new 
Assistant Manager and the rest of the staff. They had lost their 
respected Auditor, Mr. Stokes ; and the Directors, in compliance with the 
rules and regulations, appointed Mr. E. Garey to temporarily fill the posi- 
tion. Mr. Garey was well known to the shareholders, and his qualifica- 
tions for the appointment were such as to warrant him in asking to be 
re-elected. He (the Chairman) would conclude by repeating the satisfaction 
the Directors felt in being in a position materially to strengthen the reserve 
account, and at the same time to recommend an increased dividend. In 
fact, he thought he might fairly congratulate the shareholders on the pre- 
sent condition of the Company. They had at last arrived at a10 per cent. 
dividend; their reserve fund was nearly 10 per cent. of their paid-up 
capital ; and their debenture debt was reduced from £75,000 to £52,000. It 
was too early to forecast the results of the present year ; but the Board had 
every confidence that these results would be favourable, and that the 
increased dividend would be maintained. 

Mr. H. SoLomon seconded the motion, and said that it was in a great 
measure Owing to the ability of the Directors that the shareholders found 
themselves in their present prosperous condition. The Company was now 
on a solid footing, and he was pleased to think that it was likely to be 
maintained. 

Mr. NortHover thought there was little need for anyone to say much on 
the subject of the balance-sheet, after what had been said ; but, in reference 
to the dividend, while it was most gratifying to them all to receive some- 
thing extra this year, it was at the same time equally pleasing to have 
received sufficient assurance that, as far as human foresight could tell, the 
Board would be able to py the increased dividend in the future. Of 
course he need not remind the shareholders that it would be very unwise 
to pay 10 per cent. now, unless it could be maintained; but he gathered, 
from the observations of the Chairman, that they might look forward to 
the future of the Company with confidence that it would be one of the 
best-regulated enterprises of the kind, and that it would continue to pay 
a dividend of 10 percent. After what was said in the last number of the 
JounNAL oF Gas Licurtine, and the result of the deputation to Mr. 
Chamberlain on the subject of their enemy the electric light, he thought 
there was now very little fear of injury from this quarter—at all events 
for a considerable time to come. 

Mr. R. H. Jones thought that, having regard to the balance-sheet this 
year, there need not be much apprehension lest the dividend of 10 per 
cent. should not be maintained. The shareholders would observe that the 
cost of coals had been something like £2000 less than last year, and the 
sale of gas, residuals, fittings, &c., nearly £6000 more. It was a matter for 
general congratulation that they were in this satisfactory position. 

A SHAREHOLDER asked whether there had been any complaints on the 
part of the consumers at Calcutta as to the quality of the gas; because 
when he was there very great dissatisfaction had been expressed. 

The CuarrMan replied in the negative; and said that Mr. Niven, who 
had had great experience in gas-works in this country, assured them that 
the gas was purer than any suppliedin England. Their contract was only 
for 14-candle gas, and that supplied was really of 17-candle power. He 
repeated his confident belief that the 10 per cent. dividend would be 
maintained. 

The motion was then put to the meeting and carried unanimously. 

Mr. H. M‘L. Backter proposed the re-election of the retiring Directors, 
Mr. W. White and Mr. J. S. Stopford; and the motion was unanimously 
agreed to. 

The re-appointment of Mr. H. L. Hammack and Mr. E. Garey as Audi- 
tors of the Company was also agreed to. 

The Cuarrman then proposed, and Mr. J. R. Peru seconded, the decla- 
ration of a dividend of 10 per cent. for the twelve months ending June 30 
last; and the motion was carried unanimously. 

The CuarrmMan next proposed a vote of thanks to the Resident Com- 
mittee ; and, in doing so, paid a warm tribute to the gentlemen composing 
it, for the tact and ability with which they had omtel on negotiations with 
- Corporation, and for the general assistance they had afforded to the 

ompany. 

A vote of thanks to the Secretary, the Engineer, and the staff was also 
cordially agreed to. 

The Secretary, in replying, assured the meeting that he and his col- 
leagues had a common interest to promote the welfare of the Company. 
He then contrasted by figures the position of their affairs 25 years ago 
with that of the present time; observing that whilst he had grown a 
quarter of a century older, the Company had grown very much richer and 
stronger. The vote of thanks which they had received would be to 
himself, Mr. Niven, and the rest of the staff, a stimulus to any further 
exertions on their part which it was possible to put forth. 

Mr. H. Sotomon moved that the remuneration of the Directors be 
increased from £850 to £1200 per annum. He said it was unnecessary for 
him to extol the merits of the gentlemen composing the Board. Indeed, 





the 10 per cent. dividend that they were able to declare spoke more 
eloquently of their ability and assiduous attention to the Company's 
affairs than he could do. Besides, they were so well known in the gas 
world that he need not say anything by way of enhancing their reputation 
in the estimation of the shareholders. 

Mr. NorTHOVER seconded the motion. 

Mr. MILLepGE, whilst admitting the value of the services which the 
Board rendered to the Company, thought that, under the present depressed 
state of trade, £1000 ought to meet the necessities of the case. 

After a few good-humoured observations from the proposer and seconder 
of the motion, Mr. Milledge gave way, and it was put to the meeting, and 
carried unanimously. 

The Cuarrman having briefly returned thanks on behalf of the Board, 

A vote of thanks was accorded to the Chairman, and the proceedings 
terminated. 


LAMBETH WATER-WORKS COMPANY. 

The Half-Yearly General Meeting of this Company was held last Tues- 
day, at the Offices, Brixton Hill. The representatives of the Press were, 
however, refused admission; and on our reporter requesting to see the 
Secretary on the matter, he was informed by the attendant that instruc- 
tions had been given that morning that reporters were not to be admitted 
to the meeting. 

(We may add that this Company and the Kent Water-Works Company 
are now the only Metropolitan Water Companies which decline to allow the 
representatives of the Press to attend their meetings. In view of such 
refusal, it will be matter for consideration, before the next meetings of 
these Companies, whether it will be worth while, by the purchase of stock, 
to qualify a member of our staff to attend them on our behalf.—Ep. J.G.L.] 


SALE OF SHARES IN THE GRAND JUNCTION WATER 
COMPANY. 

At the Auction Mart, Tokenhouse Yard, E.C., last Wednesday, Messrs. 
Fox and Bousfield sold by auction 400 shares (£50) in the Grand Junction 
Water Company, being a further portion of the additional capital autho- 
rized to be raised under the provisions of the Company’s Act of 1878, and 
entitled to a dividend not exceeding 7 per cent. It is only comparatively 
recently that the public have, through the medium of the JournaL, been 
made acquainted with the internal working of this Company, inasmuch 
as up to the half-yearly meeting in June, 1882, reporters were rigidly 
excluded—a practice still persistently followed by two of the London 
Water Companies (the Kent and the Lambeth), although the West Middle- 
sex, which was another “close”? Company, have lately opened their doors. 
The following sketch of the early history and present position of the under- 
taking (extracted from the “ Particulars of Sale”) will, therefore, doubtless 
be perused with interest. The Company was established in the year 1811 
for the supply of the rapidly increasing districts of the West-end of 
London with water; and their Act obtained in 1852 defined the limits of 
supply to be “ the parishes and places of Paddington; St. Mary Abbotts, 
Kensington ; St. Marylebone; St. George, Hanover Square; St. James, 
Westminster ; Heston, Brentford, and Ealing.” By their Act of 1861 the 
Company’s territory was further extended ; it being enacted by section 2 
“that the limits in which the Company may supply water shall comprise 
the following additional parishes or places (that is to say) :—Chiswick, 
Acton, Isleworth, Teddington, Hampton, Hampton Court, Bushey Park, 
Whitton, Hanworth, all in the county of Middlesex: Provided that these 
limits shall not comprise certain parts herein'specified of the parishes of 
Isleworth and Ealing;” and by their Act of 1878 the excepted parts of 
Isleworth and Ealing, and also the parishes of Hanwell and Heston in the 
county of Middlesex, were added to the Company's district. So that their 
area has gradually increased. With regard to the financial position of the 
Company, the authorized capital amounted on the 3lst of March last to 
£1,625,000, of which £1,335,000 had been paid up. By their Act of 1878, as 
already mentioned, the Company were authorized to raise further capital ; 
and the stock sold last Wednesday was a portion of the £300,000 sanctioned 
by that Act, and already raised to the extent of £70,000. The amount 
expended on works up to the 25th of March last was £1,373,395; and the 
supply of water in the twelve months ending at this date produced £174,517. 
In the half year ending Sept. 30, 1883, there was a clear balance of £48,217 
available for dividend ; while in the six months to March last it amounted 
to £50,346—being an increase of about £2000. It will thus be seen that, 
after making all necessary deductions for working expenses, there is a large 
sum available for the payment of dividend. The debenture stock of the 
Company now amounts to only £265,000; bearing interest and dividend 
amounting annually to £10,600 only. There is no preference stock. The 
Company’s available profits applicable for payment of dividend and interest 
have gradually increased year by year for many years. These amounted 
in 1871 to £59,202 Os. 5d., and in 1883 to £102,318 0s. 7d. The dividend paid 
on the ordinary share capital of the Company was in the first half of 1882 
at the rate of 83 per cent. per annum; in the second half of that year at 
the rate of 8 percent. per annum ; and in each half year of 1883 at the rate 
of 84 per cent. per annum. Within the last 15 years the Company's 
income has increased to the extent of cent. per cent., the gross rental 
having advanced from £83,762 in 1869 to £171,552 in 1883. There is great 
scope for still further increase in revenue, as the district over which the 
Company has the monopoly is being opened up by additional railways. 

The Auctioneer (Mr. Bousfield) having briefly referred to the steady 
progress made by the Company (as shown by the gradually increasing 
income), and to the satisfactory character of its prospects, proceeded to 
invite biddings for the stock he had to submit to public competition. The 
shares were put up in convenient lots of two, so as to enable the small 
capitalist to take advantage of the opportunity afforded him of obtaining a 
footing in a London Water Company; while, by the privilege afforded to 
a buyer of taking several lots at one uniform price per lot, the large 
capitalist was not unduly exposed to competition. Lot 1 was then put up, 
and £160 was offered for it. This price was immediately improved upon ; 
and eventually this and the four succeeding lots were knocked down at 
£170 each. The next 16 lots fetched £166 each; and the succeeding 32 lots, 
£164 each. Then there was a gradual decline to £163, £162, £161, and 
£160, at which prices most of the lots were disposed of. The shares were 
sold in the following proportions, and realized the prices named :— 

10 at £85. £850 0 
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2,754 0 

806 5 

5,957 0 

2,250 10 
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7,840 0 


£32,880 5 0 
Being at the rate of about £81 per share. 
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THE DUKINFIELD AND DENTON ARBITRATION. 
The arbitration between the Local Boards of Dukinfield and Denton with 
reference to the terms on which these authorities are to dissolve their part- 
nership as gas manufacturers is expected to be heard shortly. Mr. Nairn, 
of Manchester, is the Arbitrator. Denton will be represented by Mr. 
Michael, Q.C.; and Dukinfield by Mr. Smyly. Mr. Corbet Woodall, C.E., 
Mr. H. E. Jones, C.E., and Mr. David Clarke (Engineer and Manager of the 
Ashton-under-Lyne Gas-Works), with Mr. Moss, as Accountant, will give 
evidence for Dukinfield; and Mr. G. W. Stevenson, C.E., and Mr. Alfred 
Penny, C.E., with Mr. Aldred, as Accountant, will appear for Denton. 





THE STALYBRIDGE AND MOSSLEY GAS-WORKS PURCHASE. 

A Meeting of the Ratepayers of Stalybridge was held last week; the 
object for which it was called being to give formal sanction to the pro- 
posal of the Corporation to apply the borough fund in the promotion 
(jointly with the Mossley Local Board) of a Bill for the purchase of the 
undertaking of the Stalybridge Gas Company. Quite unexpectedly a con- 
siderable opposition manifested itself; and it was only by the casting vote 
of the Mayor that the resolution was in the end declared carried. The 
attendance at the meeting was not large, the number voting on either side 
being only 20; but the paucity of the attendance is hardly a proof of the 
want of public interest in the matter. The meeting was called for the 
inconvenient hour of eleven in the forenoon; and although several efforts 
were made by those who represented the opposition to secure an adjourn- 
ment toa laterand more convenient hour, all such amendments were ruled out 
of order. Nor, in all probability, can the vote be taken as truly representing 
the feeling of the ratepayers as to the policy of the Corporation in acquiring 
the works. Feeling does not run high on the question ; and what opposition 
has as yet manifested itself has chiefly arisen from the fact that the Cor- 
poration Committee who have conducted the negotiations have, or until 
this meeting had, studiously and persistently declined to give any infor- 
mation whatever as to their proceedings. A number of pertinent questions 
were put by various ratepayers at the meeting; andthe result was to elicit 
a much fuller statement of the case on which the Corporation rely than 
had previously been made. Briefly stated, their case is this: The net 
price to be paid for the undertaking is from £176,000 to £180,000; the 
exact amount depending on the sum which the Company will at the date 
of the transfer hand over to the purchasers. In the year ending June, 
1883, the Company made a net profit of £10,095 ; and this year the profit 
has been more. Such a sum would, it is argued, yield a fair return to the 
ratepayers; the expectation being that the amount required for the 
purchase will be raised at about 34 per cent. Another way in which the 
figures were put was this: The Company last year paid as dividend £6950; 
this year, on an increased capital, they received £7650; and next year, 
under the operations of the sliding scale, they would, with gas at the 
present price (3s. 3d. per 1000 cubic feet), be entitled to £8400. The interest 
on £180,000 at 34 per cent. will be £6300; so that the dividend which the 
shareholders would receive would pay the interest and leave a balance of 
£2100. This argument was strengthened by a reference to the reserve 
fund which the Company have formed. When the sliding scale came into 
operation the Company could, instead of adding to this fund, have reduced 
the price of gas very considerably, and added largely to the sum they 
receive as dividends. This money, if it went into the pockets of the share- 
holders, would not, it was said, benefit the ratepayers; but if the works 
were the property of the Corporation the money would, in one form or 
other—as a subsidy to the rates, or in a further reduction of the price of 
gas—be for the general benefit. In these calculations the only reference 
made to sinking funds was that it would probably be about £400 or £500; 
the idea apparently being that 3 per cent. would be set aside annually for 
the reduction of the debt. The capital of the Gas Company was stated 
to be £95,000, partly at 7 and partly at 10 per cent. If it were all 
reduced to 7 per cent., the amount would be £104,000; “and surely that 
was not very dearly bought at £176,000 or £180,000.” Some questions were 
put as to the price of gas; and it was alleged by one of the ratepayers that 
the Company had offered to reduce the price by 8d. per 1000 feet. It was 
not made clear, though it was understood, that the Company had made 
the offer and the Parliamentary Committee had declined it. The explana- 
tion was that, as the ratepayers are next June to take the profit made by 
the Company over and above the statutory dividend, which the share- 
holders will receive, it is a matter of no very great importance whether 
the price is immediately reduced or not. If the reduction had been made, 
the balances to be received by the Corporation would have been several 
thousands less than they will now be. This money, whatever the amount, 
would have to be borrowed, and interest paid on it, for a long series 
of years, until, with the rest of the debt, it is extinguished. It 
was better, it was argued, to bear a little longer the burden of 
heavy gas bills than saddle the borough with a permanent debt. 
A reply in the affirmative was given to the question whether the 
price of gas would probably be reduced after the works were acquired by 
the Corporation. It was suggested that instead of purchasing the works, 
the Corporation would have been wise to bring pressure to bear on the 
Company to get the price reduced to the same rate as it is in the neigh- 
bouring town of Ashton-under-Lyne—viz., 2s. 4d. per 1000 cubic feet. The 
answer is that, under the sliding scale, if the Stalybridge Gas Company 
had at any time reduced the price to that at which it is sold in Ashton they 
would have been entitled to a dividend of 104 per cent., or £11,475. So 
that, said Mr. Ridyard, if the gas consumers were to get their gas cheap 
a big sum would go into the pockets of the shareholders, which the rate- 
payers, if they manufactured the gas, would receive. The Parliamentary 
Committee took credit to themselves for having successfully concluded the 
arrangement for the partition of the works between the Corporation of 
Stalybridge and the Mossley Local Board. They had saved the ratepayers 
all the expenses of an arbitration. The explanation which is here sum- 
marized appears to have given satisfaction to the bulk of the ratepayers. 
An opinion is, however, entertained that the Local Authorities will be 
saddled with a very heavy capital account; especially as, in Stalybridge, 
new works will shortly have to be built. Those who hold this opinion 
believe that the Corporation are paying too dearly for the works; but the 
members of the Parliamentary Committee, although they are guarded in 
their language, consider that they have made a satisfactory bargain for 
he ratepayers. 





Fire at THE Braprorp Roap (MANcHESTER) GAs-Works.—An evil star 
seems to preside over the destinies of the new gas-works of the Manchester 
Corporation. About half-past seven o’clock on the morning of Sunday, 
the 28rd ult., information was received at the chief fire station in Man- 
chester that a fire had been discovered at the Bradford Road Gas-Works. 
On arrivirg at the works the brigade found the engine-house and the 
meter-house—a one-storied building—in flames; but in about an hour 
they succeeded in extinguishing the fire. Before this could be done, how- 
ever, the engine-house and its contents had been seriously damaged ; but 
the meter-house did not suffer very greatly. The fire is attributed to 
over-pressure on the compensator. 











SUNDAY LABOUR IN GAS-WORKS. 

In the Journat for Dec. 18 last (p. 1064) particulars were given of 
series of questions on this subject that had been addressed to the managers 
of gas-works throughout the country by the ‘‘ Committee on Sunday Car. 
bonizing in Gas-Works” in connection with the Lord’s-day Observance 
Society. The answers received formed the basis of the paper read by Mr, 
G. Livesey at the meeting, in June, of The Gas Institute; and in the 
same connection Dr. Gritton, the Secretary of the Society, has just 
ap the Chairmen and Directors of Gas Companies in the following 
words :— 


Gentlemen,—The past fifteen years have seen a marked diminution in 
the proportion of labour on the Lord’s-day to that of other days in gas. 
works—to the contentment of managers, and the general benefit of the 
men employed. Attention has been directed to the matter at various 
meetings of the Association of Gas Managers; and always with cheering 
results. With the approbation of directors, many managers have reduced 
Sunday labour from time to time, till a rest of 12 hours on each Sunday has 
become a very common circumstance, and this is increased in some works 
to 16 and even to 18 hours. At the meeting of The Gas Institute in June 
of this year, a large amount of evidence was adduced to show that, in 
many instances, the only difficulty in the way of largely increased Sunday 
rest lies in the insufficiency of storeage power. As might be expected, 
the proportion of storeage to the day’s consumption varies greatly. The 
extremes mentioned at the Conference as actually existing were 184 per 
cent. and 50 per cent. The lower averages place it out of the manager’s 
power to give much rest to his men on the Lord’s-day ; and, while other 
elements confessedly enter into the question, it was generally felt that the 
movement in favour of rest could only advance in many works by a con- 
siderable increase of holder power. It is clear that this is specially a pro- 
prietors’ question, and that we must look to directors to authorize and 
provide for the needed increase of storeage. We therefore lay before you 
the following expressions of opinion on this matter :— 

“In my own case I should require greater storeage capacity, and a 
better form of furnace, before I could reduce Sunday labour any further, 
I believe, with a good form of regenerator furnace and plenty of store- 
age, I could, in the winter, reduce the labour to one-half of what it is 
now. 

“We have Fo got a new 60-feet holder completed. When fairly in 
work, I intend to stop making on Sundays for 12 hours, and more if pos- 
sible, for I do not like to see men working on Sunday the same as any 
other day. I would stop the whole 24 hours if I could.” 

“By increasing the storeage so as to have a sufficient supply. The 
retorts could stand off for 24 hours, and the same heat maintained by 
checking the dampers and firing with breeze. By the above system, it 
would require a man at the end of 12 hours only to renew the fires; and 
this could be attended to by the person in charge at night. I refer to 
large as well as small works.” 

“Tf Ihad still more storeage, I should abandon charging for 24 hours 
instead of 12, as at present.” 

“The only way to reduce Sunday labour, in my opinion, is to have a 
large storeage capacity, or, lacking this, to have an extra bed of retorts 
going during the six days, which I had in my case before I had sufficient 
gasholder room.” 

“There is a general concensus of opinion that ample storeage makes the 
cessation of work more easy, and capable of being extended over a longer 
period.” 

In all these cases there is probably a deficiency of storeage, apart 
altogether from the question of the abolition of Sunday labour. Were 
that deficiency made good, Sunday labour might be abolished. The 
general working would be much more satisfactory, and certain pecuniary 
advantages would necessarily follow which would almost, if not quite, 
counterbalance any loss that might result from ceasing work on Sunday. 

The following statement, by an eminent gas engineer, will indicate the 
smallness of the loss which has to be set over against counterbalancing 
advantages :—“ Assuming that capital, under the auction clauses, and by 
debentures, may be raised at 5 per cent., the charge per 1000 feet of gas, to 
pay interest on the additional capital expended on increased holding room, 
amounts toa mere trifle. For instance—taking the cost of gasholders at 
£20 per 1000 feet capacity, storeage equal to 50 per cent. of the maximum 
24 hours’ make would add about 0°6d. per 1000 feet to the cost of gas. In 
the same proportion, an addition of 25 per cent. of the maximum make 
to the storeage would add only 0°3d. to the cost of 1000 feet of gas. These 
amounts are so small, that they would be quite inappreciable, even if they 
were not—as many who have adopted the system hold—quite compensated 
by the advantages resulting from the cessation of labour.” 

Experience proves that Sunday rest is a great advantage to the workers 
physically, socially, and morally ; and, even were it more expensive than 
constant toil, the additional cost would be a profitable expenditure, inas- 
much as it would secure a better class of workmen, and so tend to more 
conscientious and thoughtful work. 

The following testimonies recently given as to the results of increased 
Sunday rest in gas houses, place the advantages of such rest beyond dis- 
pute :— 

“The men are necessarily less jaded, and work with better spirit. 
Indeed, they always do their utmost by hard work in the week to get such 
a quantity of gas in stock by Saturday as will enable us to stop on the 
Sunday. I cannot say that it makes them more respectable members of 
society; but it certainly has the effect of preventing respectable men 
becoming less so.” 

“The casual men employed during the winter months do not appreciate 
the stoppage, but the regular men do, and have been generally steadier 
than was formerly the case.” 

“The men, on the whole, give me little trouble, being drawn from a 
better class than formerly. Cannot say whether it is less Sunday work or 
from external surroundings.” 

“Very much to my pleasure and surprise, the men are most anxious to 
have the Sunday rest, and are very cast down when they have to work, as 
in winter-time we are sometimes compelled.” 

“ Appear to work with renewed energy.” 

“The men seem very glad of the rest, and it also affords an opportunity 
for those who desire to attend a place of worship. We also hold an after- 
noon service at the works, at which many of the men attend.” 

“The men are altogether better for the rest, and appreciate it very 
much. It also enables us to shift day and night work every seven instead 
of fourteen days.” 

“More contentment, and an increased inclination to do their duty.” 

“The men attend regularly at church, and work more assiduously 
during the week to secure a day of rest.” 

“The character of our men and their appearance is quite changed ; 
there are not more respectable workmen in the city. Absence from work 
through drink is unknown.” 

‘The men are more cheerful and active.” 

“T think we have a better class of men. Certainly, the men will not 
return to the old plan,” 
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“The eagerness of the men for the day’s rest is sufficient proof of 
benefit.” 

“They are seldomer off through sickness; and the work performed 
during the six days is decidedly better.” 

“Have noticed that a certain number attend places of worship. Un- 
doubtedly the men are fresher and better able to perform their work from 
the rest obtained. Are also very rarely laid aside by illness.” 

“On the whole, I think the men are decidedly better for the rest ; and I 
have found that, where the practice does not prevail, they are very apt to 
take holidays at irregular and often inconvenient times. Men cannot 
and will not go on working from year’s end to year’s end without holidays 
or rests; and, apart from any religious considerations, I feel convinced 
that both employers and employed benefit by having regular intervals for 
stopping wor. cing.” 

“The men like it, and they attend to their duties more cheerfully 
afterwards.” 

“ Greater contentment, certainly, and increased reverence for good 
things.’ 

“ At first they did not seem to appreciate the Sunday holiday; now they 
are only toc glad to have it, and in some cases make good use of it.” 

“ Are able to get a more respectable class of men, and some of them are 
taking interest in going to God’s House on Sundays, which I hope may 
lead them still on to the right path.” 

“Some of our men who were Church members had not got the oppor- 
tunity to attend public worship which they now have; and others, who 
were not connected with any religious body, have now, with their wives, 
become Church members and regularly attend divine service.” 

“The men are more like Christians than slaves ; consequently are much 
superior to what they were.” 

“The men are far steadier than they used to be; many who were once 
drunken are now sober men.” 

“They have, as a rule, a brighter, cleaner, and altogether a more con- 
tented and cheerful appearance.” 

“T think the men are better in every way, physically and morally. They 
are very attentive to their work.” ‘ 

When it is in the power of gas directors, in co-operation with their 
managers, to produce results such as these, it becomes not only a duty but 
a privilege to afford rest on the Lord’s-day to as many workers as possible, 
and to make the rest as complete as may be. This appeal is accordingly 
addressed to you, who can secure additional storeage in works where it is 
now deficient ; and, in this and other ways, encourage engineers and 
managers to provide more adequate rest on the Lord’s-day for all in your 


employ. 
We shall thankfully receive any helpful communication which you may 


be able to send. (By order) Joun Gritton, D.D. 
Lord’s-day Observance Society, 
20, Bedford Street, Strand, London, W.C., 


Nov., 1884 





GAS ENGINEERS AND FREEMASONRY. 

At the Meeting of the Evening Star Lodge, held at the Freemasons’ 
Hall, London, on Wednesday last, Bro. Magnus Ohren, P.M. and Secretary 
of the Lodge, reported the death of Bro. John M‘Millan, a former member. 
It will be remembered that this gentleman was the Secretary and Engineer 
to the Stoke-upon-Trent Gas Company; and that in 1881 he was confined in 
a lunatic asylum with no hope of his regaining his faculties. He has left a 
large family to be supported by the exertions of his wife. Bro. Ohren stated 
that one of the children was a candidate for one of the Masonic Schools; 
and he appealed to the members of the Lodge to assist him in securing the 
election of the child. He is also desirous of obtaining votes from his brother 
“gasologists ” who are ‘‘ members of the craft;” and begs that they will 
send any votes they may be able to spare, addressed to him at the Gas- 
Works, Lower Sydenham. 





INCREASE OF PRICE BY THE as GAS COMPANY AT 
UL 


I . 

Last Saturday week, at the Meeting of the Works Committee of the Hull 
Corporation, a letter was read from the British Gaslight Company, notify- 
ing that, on and after the Ist of January next, the price of gas in the 
Company’s district would be increased by 2d. per 1000 cubic feet to private 
consumers and 5s. per lamp. The communication added that this step 
was necessary through the depressed state of trade, and the difficulty the 
Company had in disposing of their residuals. 

The Cuarrman (Alderman Chapman), in reply toa question, said they had 
no course left but to acquiesce in the increase. 

Alderman Leax said he differed altogether from the Chairman. They 
ought not to allow these sudden increases to be made without ascertaining 
what power they had to protect the public. Nothing was heard of anything 
of this kind during the time they had the electric light in Hull. He moved 
that the letter be referred to a Special Committee. 

Mr. Storry seconded the motion. 

Mr. Lararp thought that the Streets and Lighting Sub-Committee were 
quite competent to deal with the matter; and he moved that the letter be 
handed to that Sub-Committee. 

This was agreed to. 





THE HULL CORPORATION AND THE GAS QUESTION. 
Yesterday week, at the Meeting of the Hull Town Council—the Mayor 
(Dr. Rollit) in the chair—on the minutes of the Lighting Committee being 
presented, a brief discussion ensued which throws some light on the 
present position of the gas question in the town. 

Mr. Poot criticized the appointment of Mr. Elam as Chairman of the 
Committee. He said he had no personal feeling against Mr. Elam ; but he 
had heard Directors of the Gas Companies say that so long as Mr. Elam 
was Chairman of the Committee nothing would ever be done in the way of 
settling the question of the purchase of the gas-works in the town. He 
believed that Mr. Elam had done all he could do; but somehow there 
was something which prevented him and the Chairman of the Kingston 
Gas-Works approaching each other in such a way as to permit negotiations 
being fereented. What they wanted was the appointment of an expert, 
who would investigate the matter and value the plant; and it would not 
then be many months before they had made some progress. He moved 
re the minutes in reference to the appointment of Mr. Elam be referred 

ack, 

Mr. Gittert seconded the motion. 

Mr. Lararp, in the course of some remarks, said if Mr. Elam and 
Mr. Peasegood, the Chairman of the Kingston Gas Company, were at 
“ daggers drawn,” it would be better to have a change. 

Mr. Exam said there were no better friends in Hull. 

Mr. Lararp said it did not look like it. Mentioning Mr. Elam’s name 
to Mr. Peasegood was like holding out a red rag to a bull. 

Other members having spoken against Mr. Pool’s roposition, 
Mr, Exam replied, stating the position in which the matter stood. He 





said it was only this year that a resolution was passed empowering the 
Committee to negotiate for the purchase of the three Gas Companies’ 
works. The British Gaslight Company refused to receive them ; and the 
Sutton and Southcoates Company merely received them, but would not 
enter into negotiations unless they offered some price. The Kingston 
Company only recently said they might offer them anything they liked; 
but the Company did not want to sell. It was owing to the state of health 
of the late Town Clerk that the matter was not pressed forward ; as it 
was necessary that some information should be obtained before fixing a 
price. If they bought the works, they would have to go to Parliament, so 
that there was no time lost. He felt the responsibility of all this; and he 
had endeavoured to continue the course he had pursued for so many years. 
It was a fact that they had saved the town thousands of pounds in 
lighting ; and besides, the money lost in the electric light experiment had 
been received back in value many times. 

On a vote being taken, only the mover and seconder voted for Mr. Pool’s 
motion ; and the minutes were adopted. 








GAS AND WATER AFFAIRS AT NORTH BIERLEY. 

In the course of the proceedings at the last meeting of the North Bierley 
Local Board, some perturbation was caused by the receipt of a letter from 
a local ratepayers’ association censuring the Board for certain acts of negli- 
gence and extravagance. In rebutting the charges, which he character- 
ized as of a most unjustifiable nature, the Chairman alluded to the gas 
and water affairs of the district. He said that, since their formation, the 
Board had purchased the water-works, which were previously in the hands 
of a private Company ; and one of their first acts on entering into posses- 
sion was to make a reduction in the price of water, which in the case of 
ordinary cottages amounted to almost the whole of the rate. In addi- 
tion to this, out of the profits made upon the water, they had expended 
£4293 in extending the plant; and the surplus of £300 to £400 per year 
was devoted to paying the expenses in connection with the sewerage 
scheme. Upon two or three occasions the Board had made representa- 
tions to the Gas Company ; and these had had the effect of bringing about 
a reduction in the price of gas from 5s. to 2s. 9d. per 1000 cubic feet—a 
saving to the district of from £1500 to £2000 per annum. Then the meter- 
rents were complained of; and through the medium of the Board these 
were reduced by 50 per cent. 

The Board, it may be remembered, are entertaining the idea of purchasing 
the gas undertaking. They have written to the Directors of the Company 
asking if they would negotiate for a transfer of the works ; and also wishing 
to have an interview with them to talk the matter over. In reply the 
Directors informed the Board that they were not disposed to enter into 
consideration of the question at all without first consulting the shareholders 
at the next general meeting. The matter is therefore in abeyance till 
February 


THE RATING OF GAS-WORKS IN THE HALIFAX UNION. 

At the last Meeting of the Halifax Board of Guardians, this question was 
made the subject of some discussion. 

Mr. Taytor moved the following resolution :—‘‘ That the Assessment 
Committee be authorized, through the Clerk, to obtain the opinion of 
Counsel with respect to the proper mode of rating gas-works owned by 
jocal authorities and private companies.” The matter, he said, had been 
discussed by the Assessment Committee, as there was a great discrepancy 
between the value of works belonging to public authorities and private 
companies. His opinion was that if they were to rate public works on the 
principle on which some gas and water works were rated, they would be 
practically exempt from paying their proper share of the county and poor 
rate; and this was not right. Take most local boards with gas-works of 
their own ; and it would be found that they were selling gas, agen ata 
price which would just cover the expenditure incurred in the making of 
it. A public body would make perhaps 5 or 10 per cent. only. Undera 
local board people had their gas at nearly cost price, and the property was 
exempt from rating—a double benefit; while in the other instance it was 
the valuers’ (Messrs. Smith and Goddard) opinion that they ought to be 
rated according to the profits they made, or what a hypothetical tenant 
would give from year to year, clear of rates and taxes. 

Mr. THORNTON seconded the motion. 

Mr. Stocks objected to any money being spent in obtaining Counsel’s 
opinion. 

The CLERK said it was entirely a question as to whether or not the gas- 
works in the Union should be rated upon their capabilities. 

The resolution was afterwards carried. 











THE SUGGESTED PURCHASE OF THE WAKEFIELD GAS- 
WORKS BY THE CORPORATION. 

This question—already alluded to in our columns (ante, p. 861)—was 
under discussion at the last meeting of the Wakefield Chamber of Com- 
merce ; being considered in connection with a similar proposal in regard 
to the borough market. The President (Mr. W. Briggs) pointed out that 
if the Corporation had to purchase the gas-works and the borough market 
at present, the rates would be still heavier; and, rather than help the 
town, it would make it worse by tending to keep manufacturers away on 
account of the heavy rates. Mr. Carter agreed with the President that it 
would be a pity for the Corporation to involve the town in more expense 
at present in purchasing the gas undertaking; but with regard to the 
borough market, that was a different question. It was a disgrace that 
Wakefield should have such a borough market ; and if it could be bought 
at a low price, he considered the town ought to buy it. If attended to, and 
put into order, he believed it would be a great benefit to the town. In 
respect to buying the gas-works, he thought the Lage te’ would ask such 
a price, that it would be undesirable that the town should Po. Mr. 
Booth (a member of the Town Council) considered it would be simply a 
disaster to the town to buy the gas-works; for in Dewsbury, Batley, and 
Huddersfield, where the Corporations had purchased the gas concerns, 
they were not a success. The quality of the Wakefield gas might cer- 
tainly be improved. Regarding the market, he apprehended that if they 
wanted to buy it cheap, they must have it offered to them. There was 
a time when the Corporation might have had it, and nearly closed nego- 
tiations for it at £40,000; but a gentleman stepped in and offered another 
£8000. There really was no market, but simply an open space, and the 
monopoly. Other speakers having alluded to the market project, the 
subject dropped without any resolution on the subject being proposed. 





Tue Licutixe or THE Roya Courts or Justice.—The plant and 
machinery for generating the electric light at the Law Courts is now 
nearly completed; and it is believed that the light will be in full operation 
about the end of the present week. 

SaLE or SHARES.—Last Friday week some shares in the Grantham Gas 
Company were sold at the following prices :—15 old shares at £39 10s. each ; 
2 ditto at £39 5s.; 5 new shares at £27 15s. ; and 3 ditto at £28 2s.6d. On 
the same occasion 15 shares in the Grantham Water Company were sold at 


£92 7s, 6d, each. 
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THE EARLY HISTORY OF THE GAS SUPPLY OF BOLTON. 
A lengthy series of sketches in local and district history has been 
appearing in the Bolton Chronicle. The one that appeared last Saturday 
week referred to the early days of gas lighting in the town, in these words: 
In these duys of electric lighting, and the use of Bray’s and other patent 
gas-burners—electricity seeming to turn night into day, and a gas- 
burners brilliantly illuminating our principal thoroughfares—there are few 
who remember the times when light was obtained, but in a dim manner, 
by oil or candles. The following extract from a historical retrospect of 
the Bolton Gas Company, written by Mr. James Clegg, some few years ago, 
will therefore no doubt be read with interest :— 
The first meeting of subscribers of the Bolton Gas Company of which 
we have any record was held on the 11th of February, 1818, at the Com- 
mercial Inn; the chair being occupied by Mr. James Crompton, a well- 
known cotton manufacturer. It was resolved that the subscription be closed 
and that certain gentlemen be deputed to wait upon the Trustees at their 
next meeting, to obtain from them leave to light the town with gas; the 
Company offering to light the town with gas or oil for the expense it would 
cost the town if lighted only with oil as heretofore. The offer thus made was 
promptly accepted by the Trustees, on condition of the Gas Company paying 
the sum of £31 10s. annually on every first Wednesday in September, in 
consideration of the Company pulling up the streets and making the street 
pavements in good condition and repair again, and also having a light fixed 
_ the pump in the Market Place equal to four common gas lights. 
This condition was accepted by the Company on the 20th of February; and 
they forthwith proceeded to commence operations and to advertise for an 
Engineer. On the 4th of the following March a general meeting of the 
subscribers was held, when rules and regulations for the management of 
the Company were agreed upon; the preamble, or “ Articles of Agree- 
ment,” setting forth—‘* Whereas inflammable air, or gas, may be extracted 
from coal, and such gas, being conveyed by means of pipes, may be safely 
and beneficially used in lighting public streets, houses, shops, and other 
places, and the matter remaining from coal after the extraction of such gas 
may be sold or applied to various useful purposes. And whereas the said 
parties hereto have agreed to contribute in certain proportions towards 
the leasing or purchasing of land, the erection of apparatus, and the laying 
of pipes, for the purpose of making such gas, and therewith lighting streets, 
houses, shops, and other places in the town of Great Bolton, and dividing 
amongst themselves the profits to be gained thereby, and from the sale of 
the products of coal. Now the said parties hereto reciprocally agree each 
with the other of them, that such design shall be carried on,” &c. The 
concern was to be called “ The Great Bolton Gaslight Company.” The 
capital was to consist of 730 shares of £10 each. Limited liability was 
recognized thus early among our Bolton tradesmen ; it being distinctly set 
forth that the proprietors of the Company should “in nocase be responsible to 
a greater extent than the amount of their respective shares or subscriptions.” 
At a subsequent meeting, on the 14th of April, Mr. Ralph Spooner, then 
Engineer to the Preston Gas Company, was appointed Engineer, at a salary 
of £150 yearly “until the works are completed, finished, and set up; and 
on the completion of the works to remain superintendent of the works, 
and clerk or bookkeeper to the Company, at wages of 24 guineas a week, or 
at the old salary if the Committee think proper; and that he engage with 
the Committee for a term of five years.” At this same meeting the Committee 
approved of Mr. Worthington’s plan for lighting the town (Mr. Worthington 
being a tin-plate worker); although it is somewhat remarkable that the 
Company had not as yet any works whereby they could supply the gas, 
nor indeed had they as yet arranged for the purchase of the land whereon 
to erect them. However, there seems to have been no time lost in this 
latter respect, for we read that on the 23rd of April, it was resolved that 
the land upon which the works still stand (off Gas Street), belonging to 
Messrs. Cross and Booth, be taken on a lease of 999 years at 2d. per square 
yard. At the same meeting Mr. George Piggott, land surveyor, who had 
only in the year before succeeded Mr. Charlton as agent of the Earl of 
Bradford, was appointed to take a plan of the principal streets of the town ; 
and Mr. Spooner having been got to work, after some reluctance on the 
part of the Preston Gas Company to part with his services (and at first 
would only allow him to come to Bolton one day a week), operations were 
speedily commenced for the erection of the requisite works, the manu- 
facture of gas, and the supply of the much-needed commodity to the 
factories, shops, and public streets of the town. 





THE MANCHESTER CORPORATION GAS COMMITTEE AND 
THEIR COAL CONTRACTS. 
In reference to the above subject, which has several times been alluded 
to in our columns, Mr. Ellis Lever asks us to publish the following 
letters, which have appeared in some of the local papers :— 


Sir,—The following letter from Sir Joseph Heron, the Town Clerk, 
will explain why I have refrained generally from entering into any personal 
controversy with members of the City Council upon questions raised by 
Mr. Southern, as regards the business of the Gas Committee. I could well 
rely upon Sir Joseph Heron’s complete vindication, in so far as I am 
concerned ; but the spirit of vindictiveness so clearly manifested in some 
of the correspondence may necessitate other action at no distant date. 
For the present, Iam content that the City Council, the ratepayers of Man- 
chester, and your readers generally, shall judge for themselves, from the 
tone of the Town Clerk’s letter, and the letters (anonymous and otherwise) 
which have appeared from persons who may feel aggrieved, through dis- 
appointment, envy, or uncharitableness, as to the honourable character of 
the whole of the transactions between the Gas Committee of the Corpora- 
tion and my firm.—Yours faithfully, E _— 
Bowden, Nov. 20, 1884. ae ae 

[ENcLosuReE. ] 
Town Hall, Manchester, Nov. 18, 1884. 

Dear Mr. Lever,—Referring to yours of the 15th inst., I can assure you 
that I read with much regret what appears in the newspapers upon the 
subject of your contracts with the Gas Committee. I have repeatedly 
stated that your engagements with the Committee have been honourably 
carried out by you; and the arrangements made last November were under 
my personal advice. The Corporation cannot, however, prevent the pub- 
lication of the observations which give so much pain; and cannot be 
held responsible for them. I shall certainly advise the Gas Committee to 
permit your having copies of any documents required for the vindication 
of your character.—I am, &c., 

Jos. HERON. 





Tae Vyrnwy Water-Works.—The boring of the Llanforda tunnel— 
the second tunnel in connection with the Liverpool Corporation Water- 
Works at Vyrnwy (an account of the progress of which up to June last, by 
the Corporation Water Engineer, Mr. G. F’, Deacon, M. Inst. C.E., appeared 
in the Journat for Sept. 2)—has just been successfully comnpitiadt ; the 
workmen from each end meeting exactly in the centre. The tunnel is 1607 
at long (116 yards longer than the Cynion tunnel); and the work of 

oring it has occupied about two years. 
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THE NEW WATER-WORKS FOR GREAT MARLOW. 

As briefly announced in the Journat last week, the water-works which 
have recently been completed, from the plans and under the superintend. 
ence of Mr. Jabez Church, M. Inst.C.E., for the supply of Great Marlow 
were formally opened on Monday, the 24th ult., by Mrs. Owen Williams, 
wife of the Chairman of the Great Marlow Water Company. We are now 
enabled to give our readers ashort account of the works. Operations were 
commenced early in the present year, and land was purchased and a well 
sunk ; a plot of ground on an eminence being secured fora reservoir. The 
building comprises an engine and boiler room, with the necessary appur- 
tenances. The shaft of the well is 6 ft. Gin. in diameter, and 90 feet deep. 
The boring at the bottom is 9 inches in diameter, and 260 feet from the 
surface, and from this boring an ample supply of very fine water is obtain. 
able. The reservoir will hold 160,000 gallons; and is thus capable of 
supplying the town with water for some time to come. The engine for 
pumping is 12-horse power nominal, indicating up to 30-horse power, with 
24-inch stroke. The boiler is of 16-horse power. The pumps have two 
throws, with 24-inch stroke, and are 9 inches in diameter. Three miles of 
mains, 55 lbs. pressure to the square inch, are already laid ; and it is hoped 
that other 3 miles will shortly be added. The arrangements made are so 
simple that at any future time the machinery may be duplicated without 
any trouble, and at a comparatively small outlay. The cost of the works 
has been about £6500. The contractor for the well was Mr. R. B. Paten, 
of St. Albans. The rest of the work has been carried out by Messrs. H, 
Young and Co., of Pimlico, and, with:the well, to the entire satisfaction of 
the Engineer. 

After the opening ceremony luncheon was served at the Crown Hotel— 
General Williams presiding—when the toast of “ Success to the Great 
Marlow Water Company” was very cordially received. Mr. Foottit pro- 
posed the health of the Engineer, to whose abilities he paid a high compii- 
ment. Mr. Church, in reply, said it had been a great pleasure to him to 
assist with his knowledge and experience in bringing to an issue a water- 
works undertaking like that which they had just inaugurated. It was well 
for every town to be as sanitarily perfect as possible ; but no town could be 
said to be in a perfect sanitary position unless it had a good water supply. 
This Marlow now had; and he congratulated them upon it. He thanked 
the Directors for assisting him as they had, and Mr. Foottit for the help 
he had given him and the energy he had put into the affair. He would 
also venture to thank Mrs. Williams for the graceful way in which she 
conducted the opening ceremony. While Marlow had General Williams 
and his lady, and a number of gentlemen, to take interest in the town, it 
would be sure to prosper. He thanked the contractors for the able way 
in which they had executed their contracts. They had carried out his 
designs with great ability ; and he thanked them very much for the way 
in which they had done their work. He also thanked Mr. Patcn, the con- 
tractor for the well. At the close of the luncheon the company separated. 
During the day a highly satisfactory test of the pressure in the mains was 
made by the fire brigades. 

















































































THE MANUFACTURE OF COAL GAS. 

At the Opening of the Session of the Armagh Natural History and Philo- 
sophical Society on Thursday, the 20th ult., Mr. J. Whimster, Manager of 
the Armagh Gas-Works, delivered an interesting lecture on the above 
subject. 

Mr. WurmsTER said the subject they were about to consider was “ The 
Manufacture of Coal Gas.’’ Coal was a very complex substance. Chemists 
told them that it was principally composed of the following elements :— 
Carbon, hydrogen, nitrogen, oxygen, and sulphur. Coal gas was not men- 
tioned, nor tar, nor ammonia; and why? Because these were themselves 
compound substances, and did not exist as such in coal. If they did, then 
when they had produced them, by analysis, from coal, they might expect 
to be able, by synthesis, to reproduce coal. But this was not so. Coal 
was a natural product which could not be produced by chemical 
means nor reproduced after it had been decomposed. Immediately 
coal was decomposed, the elements of which it was made up rearranged 
themselves in a variety of new combinations; and it was thenceforth 
destroyed as coal. According to the temperature at which the decom- 
position was effected did these new combinations vary. Coal for the 
production of gas was distilled, not burnt; and the gases resulting 
from this distillation, even at those excessive temperatures, would 
not burn unless in the presence of oxygen. If they did, we should be 
unable to collect them and deliver them in the form of illuminating gas. 
Water was distilled to produce steam ; but the hottest furnace that could 
be applied under a steam-boiler would be incapable of decomposing the 
water. Consequently, when the conditions were reversed, and the steam 
was exposed to ordinary temperatures, it was reconverted into water. 
But with coal, as he had already stated, distillation decomposed it, and its 
constituent elements immediately united together in other combinations, 
and a reduction of temperature would not restore the coal. Now, these 
were, broadly stated, the principles on which the manufacture of coal gas 
was based. The coal was distilled at such a temperature as to yield as 
large a quantity of permanent gas of a given quality as possible. By dis- 
tilling at a low temperature, as was done in those works where the staple pro- 
duction was oil—paratlin—a small quantity of a very rich gas and a large 
quantity of tar and oil were obtained. By distilling at a very high tempera- 
ture, a large quantity of poor gas and a small quantity of tar would be the 
result. Gas manufacturers usually distilled at a medium temperature, and 
thereby produced a moderate quantity of gas of a fair medium quality— 
neither too rich nor too poor. Having explained at some length the manu- 
facture of gas, the lecturer said that in every gas-works very considerable 
use was made of that natural law according to which water offered an 
effectual resistance to the passage of gas. As gas would not pass through 
water—requiring, in fact, in order to get past it, to displace the water— 
wherever they wished to prevent the passage of gas they had recourse to 
the water-seal, interposing a column of water of such height that the pres- 
sure under which the gas was confined would not be sufficient to force it. 
The first place where the water-seal was brought into requisition was at 
the very outset of the process. The gas, as it was generated in the retorts, 
was carried immediately into what was known as the hydraulic main, 
which might be described as a pipe of large diameter half filled with water, 
into which the pipes conveying the gas from the retorts — to a very 
small extent. The proportions of the dipping pipes and of the hydraulic 
main were so ade that the back pressure of the gas would not be 
sufficient to displace the quantity of water necessary to allow the gas to 
return into the retorts when they were open for recharging with coals, and 
at the same time that the smallest possible resistance should be offered to 
the passage of the gas from the retorts. Then at the condensers, scrubbers, 
and other places where it was desirable to carry off the tar and other 
liquids, the water-seal was always used, as it allowed the free escape of all 
liquids, and offered, when made of sufficient depth, an effectual resistance 
to the passage of the gas. In conclusion, the lecturer said he had 
endeavoured to bring before the meeting in a popular form, the broad 
principles on which the manufacture and purification of coal gas were con- 





ducted in modern gas-works, without entering into any technical details, 
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which, however interesting and essential to those actually engaged in the 
work, might yet be considered unnecessary and rather Lootiiocinn to a 

opular audience. He trusted, however, he had succeeded in giving his 
fearers some idea of the nature of the process, and in enabling them to 
understand what to most people undoubtedly seemed a very mysterious 
operation, but what was really a simple appropriation of the discoveries of 
science to the wants of every-day life. 

A vote of thanks was accorded to Mr. Whimster for his lecture. 





ELECTRIC LIGHTING IN SHANGHAI. 

The general dissatisfaction which has for some time past existed in 
Shanghai at the attempts of the local Electric Company to properly light 
the city (to which reference has already on several occasions been made in 
the JourNAL) has recently been intensified by a collapse of the lighting 
arrangements for three nights in succession. It may be remembered that 
something like a twelvemonth ago the Municipality had to take the Com- 
pany to task for their irregularities in the lighting; and a promise was 
made that some permanent improvement should be effected. Whatever 
may have been the nature of the “ improvement,” we learn from a local 
paper which has just reached us that the city was plunged in darkness on 
the nights of the 13th, 14th, and 15th of September; and this catastrophe 
has once more roused the Municipality to renew their correspondence with 
the Electric Company on the subject of their shortcomings. In a letter 
addressed to them by the Municipal Secretary (Mr. R. F. Thorburn), he 
expressed the astonishment of the Council that no official communication 
had been sent to them in regard to the failure of the electric lights, or any 
explanation given as to its cause. He reminded them that under the 
terms of their agreement they were “ bound to have two steam-engines at 
their central station, and two sets of apparatus for producing light, so that 
one can be used in case of accident to the other.” It appears that as far 
back as March last the Company informed the Municipality that “a 
duplicate engine had been ordered, and would be shipped immedi- 
ately;” and Mr. Thorburn, in the course of his letter, gently recalled 
this fact to the minds of the Directors. His communications closed 
with the following very strong expression of the views of the authori- 
ties:—“ The Council wish to know at once whether the Company 
are prepared to carry out their contract for lighting part of the Settle- 
ments, as, if not, arrangements must be made at once for having the 
gas-lamps relighted, which were discontinued in July last, for it is quite 
impossible to allow the greater part of the Settlement to remain foranother 
night in almost total darkness.” This brought from the Company’s 
Secretary (Mr. R. W. Little) a reply which, considering the serious nature 
of the failure, and the fact that Shanghai is just now troubled with the dis- 
turbances of war, and does not need any additional cause of alarm to the 
residents, can scarcely be regarded as either satisfactory or reassuring. 
He said: “ The total failure of 31 lights (including that on the band stand) 
from 8.10 p.m. on Saturday, Sept. 13, to 10.25 p.m. on Monday, Sept. 15, 
was due to an accident to the armature of one of the dynamo machines 
employed. We keep a spare armature to be used in the event of such an 
accident happening ; but unfortunately it was not ready, as it should have 
been. The success of the first year’s contract gives us good ground for 
hoping that such an accident will not occur again; but if it should, the 
spare armature shall be ready to put in at once. The duplicate engine is 
being erected ; and the Company is doing all it can to carry out faithfully 
the contract with the Council.” What steps the Municipality will take to 
ensure the city from a repetition of such a disaster we do not know; but 
the feeling of the local Press on the whole subject of the electric lighting 
experiment may be gathered from the following article which appeared in 
the Shanghai Mercury for Sept. 23 :— 


“ The failure of the electric light on the 13th, 14th, and 15th inst. ought 
not to be lightly passed over by the Municipal Council. It is time that 
some one took this affair in hand; for it is evident that the Secretary of 
the Electric Company thinks he can play fast and loose with the com- 
munity. We pay very high rates and taxes; and an enormous sum taken 
out of them is wasted to supply a light that is frequently comparatively 
useless. We do not wish in any way to go against the advance of progress, 
for we are quite aware that electric lighting is in its infancy; but we do 
wish to go against the expenditure of money for something that is not 
required for such a place as Shanghai—something that the majority of 
ratepayers cannot afford—something that we can weil do without. The 
position of the Electric Company is no secret. It is a well known fact 
that it is in difficulties, with, by what one can see, no possibility of getting 
out of them. The Company does not pay, nor is it likely to pay; there- 
fore the longer it is kept afloat the deeper it will sink inthe mire. One 
has only to read the home papers and it becomes at once apparent to sen- 
sible people that if the electric light will not answer at home—if it cannot 
be made to pay where there is ten times the likelihood of support—how are 
we to expect it to answer the purpose of street lighting and pay its running 
expenses out here? Who reaps any benefit from the electric light? Not 
the public, we are certain; not the householders, for it is a nuisance to 
almost every household upon whom its rays fall. Nothing can bea greater 
annoyance than to have a strong light shining in at one’s windows one 
minute, and the next to be left in the dark. It is not only annoying, but 
it is damaging to the eyesight. It is useless as a domestic light, or even a 
light for a store or hotel. It has been tried in Shanghai, and in nearly 
every instance has been pronounced a failure. The shareholders have not 
reaped any benefit by this light; therefore the conclusion we come to 
is that all who reap a benefit are the paid employés of the Company—the 
Secretary principally. Everyone else who has had anything to do with 
this light (except in the first start, when people were deceived at the won- 
derful tale told as to what this light was to accomplish) have lost money. 
How often have promises been made by the Secretary, on behalf of the 
Company, that have never been fulfilled! Hada Chinaman ever made the 
breaches of contract in work he had taken in hand that the Electric Com- 
pany has, his work would have been thrown on his hands. In the Council’s 
agreement with the Electric Company it was bound to have two steam- 
engines at its central station. Have they had them ? Ofcourse they have not; 
and when the Council remind the Company of this agreement, what is the 
Secretary's reply? ‘The duplicate engine is being erected; and the Com- 
pany is doing all it can to carry out faithfully the contract with the 
Council.’ The italics are ours. There needs very little comment on the 
above reply. If this is doing all faithfully, the contract and promises are 
not worth a snap of the fingers. The Council contracted for the extra 
engine, to be used in case of accident tothe other. In the Council’s present 
agreement the Electric Company is bound to have two sets of apparatus 
for producing light, so that one could be used in case of accident to the 
other; and in Mr. Little’s letter to the Council of the 8th of March he 
stated that a duplicate engine had been ordered out from home and 
would be shipped immediately. These are the kind of promises that 
are being continually made and as often broken. The Council write 
to Mr. Little and remind him of this promise. To this he makes one 
of his usual replies, backed by another promise. It is as follows :— 
‘We keep a spare armature to be used in the event of such an accident 
happening, but unfortunately it was not ready, as it should have been. 





The success of the first year’s contract gives us good ground for hoping 
that such an accident will not occur again, but if it should, the a 
armature shall be ready to be put in at once.’ The idea of a man speaking 
about the success of the first year’s contract, when the thing was an 
expensive failure. We pointed out long ago what would happen if such 
an accident occurred; and we do not hesitate to say that if the Council 
does not insist upon, and appoint a man to see that the duplicate engine 
and apparatus is at the Company's central station and ready for use, we 
shall a more nights of darkness, and at a time when light will be more 
required. The Council must not be satisfied with the mere promises of 
the Electric Company. It has made promises so frequently, that they 
ought by this time to know they are like pie-crust.” 


NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinsurcu, Saturday. 

Corporation officials generally have not their “sorrows to seek,” as the 
saying is; and the works manager of a gas commission is, consequently, a 
natural scapegoat of his many masters. This was evidenced last week in 
the northern burgh of Peterhead, where the Gas Commissioners, vested 
with “a little brief authority,” proceeded to play some very “ fantastic tricks ” 
over the quality of the gas. The folksin the North have a proverb— It's 
a silly bird that fyles its ain nest;” and probably the gas consumers in 
Peterhead will have been reminded of it by the recent statements in the 
Commission. The Provost took the initiative by complaining of the 
quality of the gas in public instead of devising a remedy in private, and 
so leading to an uninformed discussion as confusing as the thoroughfares 
of Peterhead. The Chairman confessed that the Manager and the ex- 
Treasurer had “ managed to bamboozle him by technicalities,” which 
surely must have been meant as a joke, although nobody laughed, for Pro- 
vost Alexander is a solicitor and a banker, who has ruled the destinies of 
the place as First Magistrate for twenty-four years. Indeed, he ranks in the 
North as a sort of “ Admirable Crichton ;” and only the other day I saw a pen 
enw of the hero, which affirms that ‘no one knows better how to make 

imself ‘all things to all men ;’ whether lauding a seaman on the poise of his 
sou’-wester, the perfect fit of his oilskins, or his own nautical skill asa 
‘ veritable water-dog,’ whom no seas could drown, but who could, without 
chart or compass, steer straight from Peterhead to the Naze of Norway ; 
or, chaffing a baker's boy about the size or quality of his ‘ rolls,’ or making 
a stately speech to lord or lady, or thanking his host for the superior 
quality of his roast beef and its uncontaminated character—whether revel- 
ling in the broadest of the Buchan dialect or expressing himself in classic 
English—the Provost is well entitled to take for his motto, ‘ Ready, aye 
ready.’”’ His limner has evidently omitted from the catalogue a capacity 
to bait or be “‘ bamboozled” by a gas manager; but, in all fairness, most 
people would think the manager of a small gas-works was exceptionally 
clever who could produce over 12,000 cubic feet of 25-candle gas from a ton 
of coal, as seemed to be asserted by the ex-Treasurer when he said, “‘ It had 
been argued by some of the members that it was possible to extract 11,000 
or 12,000 cubic feet of gas, and now they saw the propriety of extracting a 
greater quantity of gas and producing 25-candle instead of 28-candle power.” 
There is in this eccentric Commission a difference of opinion as to the 
Manager having been instructed to supply gas at 5s. 5d. per 1000 feet ; but if 
that be so, the consumers in this distant northern burgh have not much 
cause to complain. Nothing is easier in Scotland, if there is not to be 
this limitation of cost, than for a manager to enrich the supply ; but he 
ascribes, and probably with every reason, the complaint to the want of 
pressure, which in reality, 18-10ths, must have been ample but for the 
insufficiency of the fittings. All these matters should surely have been 
considered by the Gas Committee before the publication of a rambling 
complaint by individual members, and a record of the power and pressure 
of the supply obtained at stated periods each day would help the members 
to a better conclusion than the story of a cross-examination (even by so 
estimable a gentleman as the veteran Provost), where the examiner has 
to admit being “‘ bamboozled” by his witnesses. 

The Gas Committee of the Aberdeen Town Council on Wednesday 
agreed to recommend the Council to adopt plans submitted by Mr. A. Smith, 
Manager of the gas-works, of the new retorts which it is proposed to erect 
at the works. The estimated cost of the retorts is £3000. The Committee 
also resolved to recommend that the wood roofing of the adjacent coal- 
sheds be taken off and iron substituted. It is calculated that this can be 
done for about £300. 

An abstract of the Aberdeen police accounts as at the 30th of September 
last, issued this week, shows that on the water-works construction account 
the total expenditure has been increased by £3518 to £185,434, and during 
the year £3638 has been paid into the sinking fund; leaving a net debt of 
£170,484. The amount of mortgage loans raised against this sum 
reaches £165,599. The sinking fund was only instituted in 1876-77, and 
since then £14,950 has been paid into it; the present year showing the 
largest payment by over £1000. The total borrowing powers under this 
account amount to £200,000, so that the sum yet available only comes to 
£29,515. The sewerage construction account has been increased by £5209 
to £84,748, and for the year there has been paid into the sinking fund 
£2386; thus bringing the total paid into the sinking fund up to £33,966, 
leaving a balance of £50,781, against which £46,078 has been raised on 
mortgage loans. The borrowing powers under this account are unlimited. 
In the lighting account there is an increase of £149 on lamplighters’ wages, 
and of £119 for Corporation gas, while there is added £240 for“ proportion 
of cost of extension of lighting to new boundary.” In this connection it may 
be recalled that the estimated debt on the gas undertaking of the city is 
£190,000, about £32,000 being in mortgages. Nearly £58,000 have been 
expended on the works since they were acquired in 1871. There is there- 
fore a total indebtedness on these three accounts of £411,265, but the 
“ Granite City” is active, energetic, and prosperous, and quite able to meet 
its responsibilities. 

A Sheriff has taken rather a philosophic view of a theft of gas by a hawker 
from the Bervie Gaslight Company. As I mentioned last week, the culprit 
admitted having used the gas surreptitiously “two or three times,” 
during the period the theftuous connection had been made; but this plea 
the Procurator-Fiscal refused to accept, and put to the Judge the whole 
charge, that of “having for two years prior to October, 1884, stolen or used 
and consumed a large quantity of gas, the exact quantity being to the 
prosecutor unknown.” ‘The prisoner in his declaration said, with as much 
simplicity as Bret Harte’s “ Heathen Chinee,” that he “ had just used the 
gas three or four times during the last four years ‘out of curiosity.’” <A 
gasfitter deposed to having been employed by accused in 1880 to put pipes 
in his house, but witness was never asked to put in a meter. This fact 
might in itself have been proof of the prisoner’s intention, and that it was 
used to some purpose. A “pal” of his stated that they had been out 
together about the end of 1882 poaching, and, no doubt returning with the 
trophies of the chase, Resigned high revelry. The hawker beguiled his 
quondam friend with the story of a patent cooking apparatus by the use of 
which, as was demonstrated, a kettle of water (about a gallon, it was said) 
“came to the boil” in ten minutes. The “ patent” consisted of an india- 
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rubber tube connected with the gas-pipe, with a large burner underneath 
a seat on which the kettle was placed. At other times this witness only 
saw paraffin in use. The Manager of the Gas Company and a police 
constable deposed to having gone to prisoner’s house, to meeting him in 
the stables,and then and there accusing him of stealing gas. Prisoner 
was stated to have said: “ This is a bad job, it’s worse than harbouring 
poachers,” and asked if money could settle it. He then had an opportunity 
of entering the house, and made some alteration in the connection before it 
was noticed by his followers; but the Gas Manager stated that on reaching 
the attics they found the gas-pipe connected by a gutta-percha tube, but 
that the accused, having been before them,“ had broken off some appliance 
from the end of the service-pipe, which at the broken point was quite 
clear.” The Sheriff, curiously enough, after these statements, appears to 
have had doubts ; and if the prisoner should, as he thought, have the benefit 
of them, it ought to have resulted in his acquittal. The learned Judge said 
that if the place had been examined before accused had meddled with it 
there might have been a good deal more satisfactory evidence to have 
enabled him to judge whether this was a habitual fraud that he was 
practising upon the Company, or whether he had only done it occasionally, 
and, as he said, “out of curiosity.” The evidence upon the point, how- 
ever, was unfortunately incomplete, and he was obliged to give the benefit 
of any doubt that there might be to the prisoner. If the habitual use of 
the gas had been proved, it would just have been an ordinary and rather a 
bad case of theft, and there would have been no alternative but to have 
sentenced him toa period of imprisonment without the option of a fine. As 
all that had been proved was an occasional defrauding of the Company, he 
did not think he would be doing right if he were not to give prisoner the 
option of a fine. Accordingly the Sheriff, without reference to any claim 
by the Gas Company, imposed a fine of £5, with the alternative of 30 days’ 
imprisonment. This is quite a novel reading of the criminal law as to 
theft, in regard to which only one punishment can be meted out, that of im- 
prisonment. This knowledge and risk is no doubt a strong deterrent against 
surreptitious connections with gas-services; but if it becomes known that 
these connections may be formed “out of curiosity,” or to make the pot 
boil in a “ patent” way with the option of a fine upon discovery, one of 
the safeguards of gas companies is abolished. This is just one of the cases 
which some kind of united action should have appealed, as can be done, to 
the Judge of the Supreme Court. 

In an action by the Kinross Gaslight Company against the Commis- 
sioners of Police, Sheriff Johnstone has decided that the works of the 
Company ought to be assessed as manufacturing premises at only one- 
fourth of their annual value. 

The Aberdeen gas stokers, at a meeting recently, formed themselves, to 
the number of seventy, into what is called a “ Benefit and Protective 
Society” (a trade union, in fact), three representatives being appointed to 
the Trades Council. These stokers have had a wages grievance recently, 
inasmuch as other servants of the Corporation have been bettered while 
they were neglected. It is to be hoped they will not be led into any mis- 
adventure in the present condition of the labour market, rather trusting 
to the justness of their case. 

A little more business was done in the Fife coal trade last week ; but the 
outlook is far from encouraging. The Baltic ports are fast closing with 
ice, and the area to which shipments can be sent is thus lessened. Colliery 
stocks have been greatly increased, and this at a time of the year when 
stock lifting is the rule. Quotations for steam coal are unchanged at 6s. 6d., 
6s. 9d., and 7s. per ton f.o.b. at Burntisland. The demand for all sorts of 
household coal keeps well up, and prices are firmly maintained. Chirls 
and washed nut coal are also in good request; but steam coal and dross 
continue to move off slowly. 





(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

No sooner have the Police Commissioners of the Burgh of Kilsyth 
acquired the gas supply undertaking of the town than they have reduced 
the price of the gas to the consumers from 5s. 5d. to 4s. 7d. per 1000 cubic 
feet. They have also resolved that the illuminating power of the gas shall 
be equal to 28 standard candles, and that the meter hire shall be reduced 
from 2s, to 1s. per annum. It is a bold step which the Commissioners 
have taken in making such radical alterations; the latter, however, will 
doubtless be much appreciated by the consumers of gas in the town. I 
understand that the Directors of the Kilsyth Gaslight Company are making 
preparations for an early dissolution of the Company. 

Although including a busy and thriving community of some ten or 
twelve thousand people, Barrhead, which lies about seven or eight miles 
to the south of this city, does not belong to either group of Royal or Police 
burghs, and in consequence it has not anything in the shape of local 
government except that of the Parochial Board. Consequently, what may, 
in common parlance, be called the town of Barrhead has no statutory 
provision made for the lighting of the public thoroughfares. For some 
time there has existed an organization known as the Street Lighting 
Committee, whose duty has been to take in hand the raising of a volun- 
tary assessment from the householders for lighting purposes, and the 
proper administration of the fund so raised. The Committee have lately 
been in communication with the shareholders of the Gas Company, but 
the local complaint is that nothing has yet been effected in the way 
of getting the town lighted; indeed, the topic which has recently most 
engrossed the public mind has been the unlit lamps and the darkness of the 
streets of the town. A localcorrespondent writing on the subject remarks 
that something might surely be done to prevent it being longer said that the 
lamp-posts are standing as a rebuke to the community. Iam not inclined 
to think that there is any difficulty lying at the door of the Gas Company. 
The people ought to go in for the adoption of the Scottish Burghal Police 
Act, and then the ratepayers could be legally taxed for the support of 
their street lighting. 

The town of Coatbridge, which is considerably larger and of much 
greater importance than that of Barrhead, has likewise been hitherto 
entirely under parochial government, so far as it has been subject to any 
local statutory authority; but it is now going in for special parliamentary 
powers to have itself constituted a burgh. The promoters of the Bill 
propose to secure powers for the lighting of the streets, and for many other 
things, including the providing of suitable places and instruments for 
testing the quality and illuminating power of the gas supplied within the 
burgh, and the enabling of the Town Council or the Police Commissioners 
to test such gas from time to time as they shall see fit, and to provide that 
the results of such testing shall be conclusive of the quality and illu- 
minating power of the gas. 

A Bill is being promoted in Parliament by the Provost, Magistrates, and 
Town Council ofthe Burgh of Airdrie, which is quite conterminous with some 
— of the proposed burgh of Coatbridge; but in this case it is primarily 

urghal extension that is asked for. On another matter, however—viz., 
that of the prevention of smoke—both Airdrie and Coatbridge are going 
upon the same tack. Both Bills aim at providing that nothing in the 
Public Health Act, or other Acts relating to the prevention of nuisance 
from smoke, shall extend to mines, so as to interfere with or obstruct the 
effectual working thereof; nor the smelting of ores and minerals; nor the 





calcining, puddling, or rolling of iron or other metals; nor to the con. 
version of pig iron into wrought iron, so as to interfere with or obstruct 
any of such processes. ! 

It was mentioned some time ago that an experiment was to be made 
with the electric light in the Glasgow Corporation Picture Galleries; and 
this afternoon and evening the success, or otherwise, of the experiment was 
witnessed by such persons as cared to make a visit to the galleries. The 
experiment has been made in the central hall, where there is now on 
public exhibition a loan collection of pictures belonging to the Marquis 
of Bute. There are four powerful arc lights in the installation ; but it 
cannot be said that the lighting is an unalloyed success, as there was a 
considerable amount of unsteadiness all the time that I was present in the 
galleries. In one of the adjoining halls there are two powerful Siemens 
regenerative lamps in use, together with a lot of naked gas-jets ; but there 
seemed to be an amount of smokiness and yellowishness which interfered 
very much with the correct viewing of the pictures. It is my firm con- 
viction, however, that there would be less room or need for making expen. 
sive experiments with the electric light if the fullest advantage were taken 
of the light-giving capacity of the Glasgow gas. ‘ : 

The proposed water-supply extension scheme for Ayr is going through 
various curious phases. About eight years since Mr. J. M. Gale, Engineer 
to the Glasgow Corporation Water Commissioners, made a very complete 
survey of the water-yielding districts around Ayr, on behalf of the town 
authorities; but it was allowed to lie in abeyance. Mr. James Wilson, 
Water Engineer, Greenock, was recently called in to make a survey and 
report on the subject, and the scheme which he proposed involved the tap. 
ping of Loch Finlas, about 21 miles from the town, and a probable ex- 
penditure of at least £42,000. It was approved of by a large majority of 
the Town Council; but the townspeople held a public meeting, presided 
over by Provost Kilpatrick, at which the Loch I’inlas scheme was strongly 
objected to, and the upshot of the meeting was that on a motion proposed 
by Bailie Rae it was agreed that the parliamentary notices given for a Bill 
to provide an additional water supply with Loch Finlas as the source were 
uncalled for, and ought to be withdrawn, and that Mr. Gale’s scheme of 
1876 should be carried out. But that resolution did not satisfy the Town 
Council, and accordingly a special meeting of that body was held last 
Monday, at which the following resolution was unanimously agreed to:— 
“That Mr. Bateman, of London, be employed to irspect the existing water- 
works, to consider the proposed new scheme, and report as to the course 
that should be adopted by the Corporation; and that to aid him in forming 
his opinion there should be submitted to him Mr. Gale’s report, Mr. 
Wilson’s report, Mr. Wilson’s schemes, plans, and estimates, along with 
the analyses got from Dr, Wallace and Mr. Falconer King, with any other 
information he may request.” : 

Rarely have there been such a number of extraordinary “changes of 
front” by any public body in Scotland, in connection with water-supply 
extension schemes, as those that are associated with the recent history of 
the town of Falkirk. I have almost lost count of the number of reports 
that have been presented by public analysts, civil engineers, and other 
persons to the Town Council during the past two or three years, and of 
the plebiscites and public meetings held for the purpose of determining 
what the municipal authorities ought to do under the circumstances. The 
last scheme to receive the sanction of the Town Council, and for the 
legalizing of which a Bill has been promoted in Parliament, is known as the 
Earl’s Burn or Denny Hills scheme, with Mr. W. R. Copland, of Glasgow, 
as the Engineer. But another “ change of front” has now to be recorded, 
as is seen in the presentation of a petition to a special meeting of the Town 
Council held last Thursday, objecting to the action of that body in reference 
to the scheme in question. The petition (from, it is said, 1300 ratepayers) 
is to be considered, together with the arguments used in support of its 
prayer, at another special meeting to be held next Thursday evening. 

The Glasgow pig iron warrant market has been very quiet this week, 
and the price has shown a slight tendency to recede. There is almost no 
disposition for business. The public continue to hold aloof, and even the 
dealers are now perplexed as to the mode in which they should operate, 
the position of warrants still being such that sharp movements either 
way may be effected quite irrespective of the course of trade. Yesterday's 
closing prices were sellers 42s. 11d. cash and 48s. 1d. one month, with 
buyers offering 4d. per ton lower. f 

There is practically no change to report in the coal trade, with the 
exception that more briskness has arisen in respect of coals for houschold 
consumption, on account of the wintry weather that has now set in. 


CURRENT SALES OF GAS PRODUCTS. 
Liverpoot, Nov. 29. 
Sulphate of Ammonia.—The tendency has been rather weaker, owing 
principally to the anxiety to realize of some of the producers, no doubt 
frightened into selling by the vague rumours as regards the future so 
freely circulated by the buyers. The actual decline has not, however, been 
serious; the lowest price taken, so far, having been £13 10s. for Hull and 
Leith. There are rather sellers than buyers at this at the close. The largest 
share of the business falls to the London market, where a considerable 
uantity of sulphate has been disposed of on “Beckton” terms. Sales 
ps the week, according to the various reports, will reach 2000 to 3000 
tons, all for near delivery. This seems to prove conclusively that the 
market was not in so lifeless a condition as interested buyers made it out 
to be. Nitrate hardening. 
MAncuestTER, Nov. 29. 
The price of sulphate of ammonia has given way considerably; and 
£13 12s. 6d. appears about the best price now obtainable. ‘lhe probability 
is that until the spring demand the position of sulphate will, on the whole, 
continue extremely weak. 


Tue Pon.utTion or WixpeRMERE Lake.—Our readers may remember 
that a short time ago an allegation was made by a resident in the vicinity 
of Windermere (Colonel Sandys) that the lake was so contaminated by the 
sewage of the district as to be nothing less than “a gigantic cesspool.” 
This assertion caused so much excitement in the neighbourhood that the 
Lake District Association had samples of the water analyzed by Dr. 
Campbell Brown, of Liverpool, who, as already stated in the JourNnaL (see 
ante, p. 863), reported that none of the samples submitted to him con- 
tained more impurities than many waters supplied for domestic use. At 
the same time he thought the water should not be employed for drinking 
or cooking purposes. Since the publication of Dr. Brown's report, 
Colonel Sandys has himself had the water analyzed by Mr. Watson, F.C.S., 
who reports that the amount of sewage flowing into the lake from the 
village of Windermere alone may be estimated at upwards of 2000 tons 
annually, and that the bed of the lake is in some parts in a filthy con- 
dition. Besides the sewage of Windermere, that of Ambleside and Bow- 
ness, and of several hamlets, hotels, and isolated houses, enters the lake. 
Mr. Watson concludes his report by expressing the opinion that “it is 
perfectly monstrous that, under any circumstances, a lake of such deserved 
popularity as Windermere should be used as a cesspool for the unpurified 
sewage of an increasing population.” 
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Gas APPLIANCES AT THE ANTWERP Exuipiti0n.—The Belgian Gas Mana- | abject condition.” Further reports with reference to the matter state that 
ers’ Association have applied to the Committee of the Antwerp Exhibition | it is believed to have been caused by drinking the water from stagnant 





= permission to have all the exhibits connected with the manufacture of | ols; and it is estimated that 2000 people died of the epidemic, which, 
coal gas placed in one department (Class 22), as well as the appliances for owever, was not contagious. 

lighting, heating, and cooking by gas, and to have the latter lighted and | Tue Water Suppiy or Hanpswortu.—At the monthly meeting of the 
practically put in operation. The Association have every reason to hope | Handsworth Local Board last Wednesday, the reply received from the 
that their request will be granted ; and they desire to inform manufacturers | Local Government Board in regard to the application made to them by 


who may wish to exhibit, that they are willing to — themselves at their | the Local Board for authority to raise £15,000 for the purpose of 
disposal to forward their interests to the best of their ability. Allcom- | providing an adequate supply of water for the district, under an arrange- 
munications on the subject are to be addressed to Mr. J. ¥. Drory, Manager | ment with the Sheffield Water Company, as already reported, was read. 
of the Gas- Works, Antwerp. The Local Government Board consider that the proposed large outlay 

DoncaSTER CoRPORATION GAS AND WaTER SubPpiy.—According to the | would not ensure a satisfactory supply to all parts of the district for which 
accounts of the Doncaster Corporation for the year ending Aug. 31 last, | water may hereafter be required. ‘They also call attention to the fact that 
which have just been issued, the amount invested in the gas undertaking some time ago the Company offered to supply water to certain localities in 
is £53,983. The total revenue for the period named was £13,569. The | consideration of an annual guarantee of £2191 17s. 4d.—a sum which they 
balance carried to the net revenue account was £3397. From thisaccount | think unreasonable, presumably owing to the fact that the Company now 
£3000 was added to the borough fund, and £399 transferred to the capital | ask only £15,000 as a capital sum. ‘he Local Board have replied to the 
account; leaving, however, a balance of £5058. The capital account of | Local Government Board to the effect that they consider their own pro- 
the water undertaking shows an unexpended balance of £3266. Water | posal the best and only satisfactory solution of the water difficulty. 


rents and charges realized £4849 in the twelve months; and £526 was Tue Suppty oF WATER at Frres.—So many (in most cases groundless) 
expended on works. The borough fund had to be drawn upon to the | complaints are made as to the want of pressure in the mains of the Metro- 
extent of £5631 to balance the water account. politan Water Companies on the occurrence of fire, that it is only just to 


THE PROPOSED PURCHASE OF THE GLOUCESTER Gas-WoRKS BY THE Cor- | give publicity to an official acknowledgment that the contrary is the actual 
porATIoN.—At the meeting of the Gloucester Town Council last Tuesday, | fact. In a letter recently addressed to the Engineer of the West Middlesex 
Mr. Arkell brought forward a motion, of which he had given notice, forthe | Water Company (Mr. T. Hack, M. Inst. C.E.), by Captain Shaw, he 
appointment of a Committee to consider the desirability of the Corporation | expresses his appreciation of the Company's arrangements at a fire which 
purchasing the gas-works. He said his reason for introducing the matter | took place in Paddington Street on the 13th ult. He says: “ This fire, 
was that, the gas supply of the city being in the hands ofa private Company, | which was of considerable magnitude, was extinguished by means of 12 
they had a monopoly of the supply, and naturally their interests were not | stand-pipes; and it was not found necessary to bring any engines into use. 
identical with those of the Corporation or the city generally. Several | Everything was most satisfactory, and the officers of the brigade are much 
towns had effected the purchase of the local gas-works with very great | indebted to Mr. Rankin, Mr. Carter, and all your turncocks for their atten- 
advantage. At Croydon the subject had been brought forward, and a | tion totheir duties.” A recognition like this from Captain Shaw is satis- 
Committee was appointed to considerit; and he hoped the Gloucester | factory; although we understand that it is not by any means an unusual 
Corporation would do likewise. After some conversation, the Committee | thing for fires to be extinguished with the pressure from the Company’s 
was appointed. mains, without the use of engines. 

Gas Exposition 1x Leeps.—A gas explosion of a dangerous nature, but THE WINDSOR CORPORATION AND THE PURCHASE OF THE WATER-WoORKs. 
fortunately attended with trifling personal injuries, occurred last Satur- | —It is anticipated there is further litigation awaiting the Windsor Cor- 
day week in Woodhouse Carr. The inmates of the house occupied by a | poration in connection with their acquisition of the water undertaking. It 
cabinet maker, had all day perceived in the cellar, kitchen, the shop above, | is reported that Mr. Cutler, representing the Trustees who were the late 
and the street, a strong smell of gas; but not detecting its source,com- | proprietors of the Windsor and Eton Water-Works, has given notice of his 
municated with the Gas Department, who sent some men down to trace | intention to appeal against the recent arbitration to fix the maximum 
the leakage. They commenced to dig up the street just outside the shop, | income he is entitled to receive from his vested shares in the undertaking. 
trying for the gas from time to time with lighted tarred-rope and meeting | The arbitration was exceedingly favourabie to the Corporation, and it is 
with several flashes. About a quarter to five in the afternoon, when they _ easy to understand that Mr. Cutler was dissatisfied with the decision ; but 
had dug down about 2 feet, and a crowd had gathered round, a violent | what —— he has of a more favourable result from an appeal, says 
explosion occurred. A scene of great confusion ensued; but when it | the local paper, we are at a loss tocomprehend. It may be that he expects 
became possible to ascertain the truth, it was found that, though many | the Corporation will assent to a higher amount being fixed, in order to 
persons had sustained severe nervous shocks, none had been physically | avoid further litigation; but if this be so, the success which the Corpora- 
injured to any extent. tion have attained is not likely to put that body in a compromising mood, 

More Minera Discoveries IN New Sourn WaLes.—Some rich mineral | unless at the same time satisfactory terms for the purchase of the under- 
discoveries in the Ilawarra district have just been reported by Mr. Hardy, | taking can be secured. 

a mining engineer, and member of the North of England Mining and New Jornt-Stock Companies.—Under the title of the Gaseous Fuel, 
Mechanical Engineers, also a certitied colliery manager. He has been | Light, and Power Company, Limited, a Company was registered on the 
prospecting for coal in the Calderwood Mountain, a distance of about | 14th ult., with a capital of £60,000 in £1 shares, with the following objects: 
34 miles from Dapto; three or four gentlemen in Sydney instructing | —To purchase and acquire certain letters patent, dated June 7, 1883, granted 
Mr. Hardy to makea report on the minerals in the Calderwood Mountain. _ to H. Hutchinson, for “ Improvements in the manufacture of coke, and in 
The prospectors have found no less than five seams of first-class coal, _ the construction of coke-ovens, also in the recovery and utilization of resi- 
which range from 4 feet to 17 feet, together with an excellent shale seam, | dual products from the gases from such ovens, and in the apparatus to be 
which is reported to be capable of yielding a million gallons of cil per | used therefor, part of which apparatus is also applicable for other purposes,” 
annum, and to last about 72 years. The coal and kerosene shale will last and all improvements, variations, &c., which may be obtained in respect of 
upwards of 200 years. Besides the above-mentioned, Mr. Hardy has dis- _ the said invention ; to work the said invention ; and to carry on the business 
covered a large seam of splendid ironstone, about 20 feet in thickness. of the manufacture and sale of coke and the residual products obtainable in 

TERRIBLE Eprmemic FRomM WATER Potsoninc.—Under this heading the | the manufacture of coke, and of the manufacture, construction, and sale 
daily papers of last Saturday week published the following telegram, dated | of coke-ovens and other apparatus to be used therefor, and to carry on any 
New York, Friday :—“‘ An outbreak of a fatal epidemic is reported from | other business connected therewith or incidental thereto, or of a similar 
some remote counties of south-west Virginia and some adjoining parts of | description, &c. Messrs. H. Hutchinson and J. C. Cottam are respectively 
Kentucky. The drought having dried up the ordinary wells, the inhabi- | appointed Engineer and Manager of the Company.— The Desborough 
tants drank water from some mineral wells which produced a disease as | Gaslight Company, Limited, registered on the 18th ult., with a capital of 
deadly as cholera. Several entire families perished; the effects of the | £5000 in £5 shares, is the conversion into a joint-stock Company of the 

disease being terribly sudden. The mortality is variously estimated at | business of gas manufacturing carried on by Mr. C. H. Fifield, at the gas- 
from 400 to 800. Few of those attacked recovered; the proportion of fatal | works, Desborough, Northampton.——The Automatic Water-Meter Com- 
cases being 60 to 80 per cent. The whole district is reported to be inan | pany has been recently registered with a capital of £70,000, in £5 shares. 





GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at all ---..---~~ . -~ weee----- = om \ Can be made on their 
the Great Int ational Exhi- GWYNNE &C° ESSEX ST WORKS , PR 
Et ee aa S paterrces Me LONDON wc. Patent principle, to pass 
bitions have been awarded  _—-«_- Vy OPA ENTEES Ett ‘G, oe calteenh tii: atti 
to GWYNNE & CO. for ae - ;, as without the slightest 
Gas Exhausters, Engines, and 
Pumps. 

GWYNNE & CO. have made 
and erected Exhausters to pass 


more than 21,000,000 cubic feet 


























oscillation or variation in 





pressure. No other Maker 
4 can do this. 








GWYNNE & CoO. are 
the largest Makers in the 
World of 


EXHAUSTERS AND ENGINES, 
GAS VALVES, 
VAGUUM GOVERNORS, 
REGULATORS, PUMPS, &c.,&c. 





per hour, which are giving un- 
qualified satisfaction in work, 
and can be referred to. 





TOM na 











In use in all the Largest 
and most Modern Gas-Works ° 
in the World, and far surpass- 
ing any other construction of Machinery made, either 
as regards quality of materials, workmanship, design, 
durability, work performed, and economy of fuel. 

Many of the so-called ‘‘ Improvements” and “ New” 
Exhausters recently introduced by other makers are 
arrangements long since discarded by GWYNNE &CO. “© 
as inferior in design, durability, and efficiency. 


GWYNNE & CO.’S PATENT NON-FLUCTUATING EXHAUSTERS, WITH HORIZONTAL (OR VERTICAL) ENGINE. 










Orders for Engines 

and Exhausters now in 
hand to pass about Gwynne & Co.'s New Catalogue 

2 000 000 cubic feet and Testimonials on Gas-exrhausting 
’ ’ 


and other Machinery on application 


per hour. at the above address, 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Nidari, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 350,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are - interme- 
diate profits between them and the consume 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E C. 
Joun Wo. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 

attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the end Office. 








ANTED, he a » Christian young Man, 

a total abstainer, the MANAGEMENT of Gas- 

Works. Is well up in the use of Engines and Exhausters. 

Has managed his present Works successfully for three 

years. Can be well recommended by practical Gas 

Engineers. 

Apply, by letter, to No. 1204, care of Mr. King, 11, Bolt 

Court, 'LEET STREET, E.C. 


GITUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 
LAYER. Understands Inspecting Meters, and the 
whole routine of Gas-Works. 
Address G. Everitt, 41, Cornwall Road, Brixton Rise, 
Lonpox. 


WANTED, a good Main Layer (Henry 
Tomlin, late of Hastings, may apply). 
Address W. C. Honmes & Co., HUDDERSFIELD. 


AN TE D, a "mall Second- Hand 
CONDENSER and PURIFIER, about 10 ft. 
square, without Cover, for Sulphate Works. 
Send particulars and price to THos. May, Engineer 
and Manager, Gas-W oom, Richmond, Surrey. 


OR SALE « Bargain)—A Second- Hand 
GAS APPARATUS complete, suitable for a 
Factory or Village. Gasometer measures 12 ft. 6 in. 
diameter, and 8 ft. deep, supported Ly 3 Iron Columns 
and Girders. The whole in good working order, and 
worth the notice of a buyer. 
Apply t to Rar TYRREL aa Horndon- -on- -the- Hill, Bomnn. 


TELESCOPIC GASHOLDER AND STATION 
METER. 


OR SALE—a Second-hand Gasholder, | | 

70 ft. diameter by 36 ft. deep. in two Lifts, together 

with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell- Tale, 
8-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to GEorRGE Bower, Sr. 
NEoTs. 





STEEL C HARGING SCOOPS. 


TO GAS MANAGERS. 
Fok SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in- 
deep. Open to offer. Can be seen. 
Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 
E.C 


ROSSENDALE UNION GAS COMPANY. 
To BE SOLD, in consequence of exten- 


sions, oneof MUSGRAVE’S RECIPROCATING 
EXHAUSTERS, having two Exhaust Cylinders, and 
capable of passing 25,000 cubic feet of gas per hour. 
For further particulars apply to James RILey, 
Manager, Gas- Works, Cloughfold, near t anounees R. 


HE Gravesend and Milton Gas Com- 
pany have for immediate DISPOSAL two Vertical 
10-horse power Steam- Engines ; ; also two Tubular 
Boilers, 18 and 14 horse power, in good condition, with 
Mountings complete. Also six lengths 18-in. diameter 
Cast-Iron Hydraulic Main for Settings of five Retorts; 
one length of U-shape Hydraulic Main, 18 in. by 18 in. 
for three beds of 7 Retorts. 
For price and particulars apply to 
Gero. B. SMEDLEY, 
Engineer and Superintendent. 


EMPIRE OF BRAZIL. — 
FPENDERS for Lighting by Gas the City 


of Rio de Janeiro will be received at the Brazilian 
Legation, and at the Consulate General in London on 
or before the 28th of February, 1885. 
For particulars and specifications apply to the Bra- 
ZILIAN CONSULATES GENERAL in LonpDon and LivERPOoL. 





BRECON GAS COMPANY’S WORKS. 


ENDERS are invited for the Tar and 

LIQUOR produced at these Works for One, Two, 

or Three years, commencing on the 1st of January, 1885, 

The quantity of Coal carbonized is about 2000 tons 

yearly. 

. Sealed tenders, endorsed “Tender for Tar and 

Liquor,” to be sent in not later than the 8rd of 
December, 

By order 


Epwin A. Winews, Secretary. 


INTERNATIONAL 
ELECTRIC AND GAS EXHIBITION, AT THE 
CRYSTAL PALACE, 1882-3. 


LL Persons having Claims against the 
COMMITTEE for GAS SECTION of the above 
are requested to send such Claims in writing on or 
before the 15th day of December next, to the under- 
signed, for the purpose of examination and payment, if 
found correct. 
The Committee will not hold themselves reponsible 
for any Claims made or sent in after the above date. 
Dated this 27th day of ae ag 1884, 
. H. BENNETT, Secretary. 
22, Great George Street, "Wades S.W. 


HE Nelson Local Board Gas Com- 
mittee invite TENDERS to supply 60 RETORTS, 
10,000 FIRE-BRICKS, FIRE-BLOCKS, and 500 tons 
of LIME. Also a STEAM- BOILER, New or Second- 
Hand, 12 ft. by 6 ft., with all Mountings and Fittings 
complete. 
Tenders to be sent to the undersigned on or before 
the 16th day of December, 1884 





WILLIAM Foster. 
Gas-Works, Nelson. 


TO CHEMICAL MANUFACTURERS, TAR 
DISTILLERS, AND OTHERS 


THE Directors of the Shipley Gaslight 

Company are prepared to receive TENDERS for 
the purchase of their surplus TAR and AMMONIACAL 
LIQUOR for One year, from Jan. 1, 1885. 

The Company will load f.o.b. the Leeds and Liverpool 
Canal, at Shipley, or into the contractor’s carts at the 
Works. 

The quantity of coal carbonized in twelve months is 
about 10,000 tons. 

Any further information can be had on application to 
the Manager. 

Sealed tenders, stating separately price per ton, and 
endorsed “‘ Tender for Tarand Aimoniaca! Liquor,” to 
be sent in on or before Dec. 9, 1884. 

Jno. WiLcock, Manager. 

Gas-Works, Shipley, Nov. 27, 1884. 





WIGAN CORPORATION GAS-WORKS. 


T HE Corporation of Wigan invite 
TENDERS for the TAR produced at these 
Works during the years ending May, 1886, 1887, 
and 1888, 

The Works are connected with the Lancashire and 
Yorkshire, and London and North-Western Railways, 
and the Leeds and Liverpool Canal. 

Suitable land may be had adjoining the Gas- 
Works upon which distilling plant may be erected, if 
necessary. 

Further particulars can be had on application to 
Mr. Hawkins, the Gas Engineer. 

Tenders to be sent in, endorsed “ Tender for Tar,” 
and addressed to me not later than the 17th of Decem- 
ber next at Ten a.m. 

The Committee do not bind themselves to accept the 
highest or any tender. 

MaskELL WM. Peace, Town Clerk. 

Wi rigan, Nov. 20, 1884. 


TO BUILDERS AND a ee 
GASHOLDER TANK 


T HE Directors of the Barnsley Gas 

Company are desirous of receiving TENDERS 
for the construction ofa BRICK GASHOLDER TANK, 
122 ft. diameter, and 26 ft. deep, at their New Works, 
situated at Old Mill, Barnsley. 

Plans and specifications may be seen, on and after 
Thursday, the 27th inst.,on application to the under- 
signed, from whom Forms of Tender and Bills of 
Quantity, or any other information, may also be ob- 
tained, upon payment of two guineas, which will be 
returned to those parties who send in a bond fide 
tender. 

Sealed tenders, addressed to the Chairman, and en- 
dorsed ‘“‘ Tender for Gasholder Tank,” to be delivered 
at the Company’s Office not later than Thursday, the 
4th day of December, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 
JoHN HvTCHINSON, 
Engineer and Manager. 
Gas Offices, * Nov. ity 1 Read, Barnsley, 
884. 


TO GASHOLDER MAKERS. 
HE Directors of the Barnsley Gas| 


Company are desirous of receiving TENDERS 
for the supply and erection at their New Works, Old 
Mill, Barnsley, of a TELESCOPIC GASHOLDER 
120 tt. diameter, and 52 ft. high, with the necessary 
Standards, Girders, Inletand Outlet Pipes, &c 

Plans and specifications may be seen (on and after 
Thursday, the 27th inst.), on application to the under- 
signed, from whom Forms of Tender, and Bills of Quan- 
tity, or any other information, may also be obtained, 
upon payment of two guineas, which will be returned to 
those parties who send in a bond fide tender. 

Sealed tenders, addressed to the Chairman, and en- 
dorsed “ Tender for Gasholder,” to be delivered at the 
Company’s Office, not later than Thursday, the 4th day 
of December, 1884. 

The Directors do not bind themselves to accept the 
lowest or any tender. 
Joun HvutcHINson, 
Engineer and Manager. 
Gas Offices, Pontefract Road, Barnsley, 
How . 21, 1884. 


OSWESTRY GAS COMPANY. 


THE Directors of the above Company 
invite TENDERS for the surplus TAR and 

AMMONIACAL LIQUOR produced at their Works for 
a period of One year from the Ist of January next. 

The Company will load it in Contractor’s tanks at 
the L. & N. W. Railway Station at Oswestry. 

The Directors do not bind themseives to accept the 
highest or any tender. 





Gas Offices, Brecon, Nov, 21, 1884, 


J. H, Parsons, Manager. 


TO TAR DISTILLERS. 


HE Kingston-upon-Hull Gaslight Com. 

pany invite TENDERS for the surplus TAR pro. 
duced at their Works, Broadley Street, Hull, for q 
= of One or Two years, from the Ist of January, 


The Company will load into contractor’s tanks on the 
premises. 

Further particulars can be had from Mr. Thomas Bull, 
the Engineer and Manager. 

Tenders to be sent in, a “ Tender for Tar,” and 
addressed to the Chairman of the Company, William 
Peasegood, Esq., the Park, Hull, not later than the 20th 
of December. 

By order, 
Tuomas Butt, 

Gas Office, Broadley Street, Hull, Nov. 27, 1884. 





TO INVENTORS AND PATENTEES, __ 
ME: W. H. BENNETT having had 


considerable experience in matters connected 
with Gas, Water, and Sanitary Improvement, begs to say 
that he continues to assist Inventors in the perfection of 
their designs, and to obtain for them PROVISIONAL 
PROTECTION, whereby their Invention may be se- 
cured for Twelve months; ; or LETTERS PATENT, 
which are granted for Fourteen Years. 

Patents completed, or proceeded with at any stage, 
thereby rendering it unnecessary for persons resident 
in the country to visit London. 

Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upon 
application to the Advertiser, 22, Great George Street, 
WESTMINSTER. 


rpABLES. OF GAS VALUES, DIS. 

COUNTS, DIVIDENDS, AND WEIGHTS AND 
MEASURES, for use in Gas Offices, and by those en- 
gaged in the Manufacture and Distribution of Coal Gas, 
By Tuomas NewsiaoinG, C.E., Member of the Institu- 
tion of Civil Engineers. Price 2s., post free. 

*,.* The Fourth Edition of THE GAS MANAGER'S 
HANDBOOK is in course of preparation. Orders for it 
can be sent to the Publisher. 

London: WALTER KiNG, 11, Bolt Court, Fleet Street, E.C 


RECEDENTS IN PRIVATE BILL 

LEGISLATION. STEVENSON’S PRECEDENTS 
IN PRIVATE BILL LEGISLATION AFFECTING 
GAS anp WATER UNDERTAKINGS. Compiled by 
G. W. Stevenson, C.E., F.G.8. This work contains 
information with regard to the recent practice of Par- 
liament in reference to most of the points on which 
differences arise in Opposed Bills for Gas and Water 
Undertakings. Foolscap folio, limp cloth, lettered, 
Price 21s. 
London: WaLTER KiNG, 11 Bolt Court, Fleet Street, E.C 


HE COMPLETE REPORT OF PRO- 
CEEDINGS OF THE DISTRICT ASSOCIA- 
TIONS OF GAS MANAGERS FOR 1888. Forming a 
suitable companion volume to the “ Transactions of The 
Gas Institute,” with which it is uniform in size. Price 
5s., or 5s. 6d. post free. 
London : WALTER KiNG, 11, Bolt Court, Fleet Street, E.C. 


RANSPORT OF MATERIALS FOR 
GAS-WORKS. Illustrated by the Plans of the 
York, Newcastle-on-Tyne, and Beckton Gas-Works. A 
Series of Articles communicated to the JouRNAL oF 
Gas Lieutine, &c. By V. Wyatt, Constructing Engineer 
to The Gaslight and Coke Company. Accompanied by 
three lithographed Plans of the Works referred to, and 
the Board of Trade Specimen Plan of Gas-Works. 
— folio, in coloured wrapper price 2s. 6d., post 











fre 
Senaien WALTER KiNG, 11, Bolt Court, Fleet Street, E.C. 





ONSPIRACY AND PROTECTION OF 
PROPERTY ACT. Itisrequired, under a Penalty 
of FIVE POUNDS, that a Printed Copy of the 4th 
Section of this Act shall be posted up at all Gas-Works, 
in a conspicuous place, where the same may be con- 
veniently read by the persons employed thereat. 
Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price 2s. per dozen, or 10s, 6d. 
per 100, post free. 
*,* The Act extends to Scotland and Ireland. 


Lenton: WALTER KiNG, 11, Bolt Court, Fleet Street, E.C 


NEW ISSUE - 1883-84), JUST READY, 


With a Map of the Companies’ Districts, and Verbatim 
Reports of the Three Judgments in the Dubbs Case. 


LASS’S 
ANALYSIS or tHe ACCOUNTS 


Metropolitan + Water + Companies 
FOR THE 
YEAR 1883-84: 
IN CONTINUATION OF THE THREE PREVIOUS ISSUES. 
PRICE . . 158., in Limp Cloth, 








COMPILED AND ARRANGED BY 
ALFRED LAS 8, 
Fellow of the Institute of Chartered Accountants. 
SPECIAL NOTICE.—The Current Issue contains an 
excellent Coloured Map of the Various Companies’ 
Districts; and Verbatim Reports of the Judgments 

in the Dobbs Case. 


Lonpon : 





WALTER KING 11, Bott Court, FLeeT STREET, E.C, 
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THE PRINCIPLE OF BRITISH GAS LEGISLATION. 


Tue appearance of another edition of “ Michael and Will” 

calls for more notice than can well be embraced within the 
scope of an ordinary review. A work of this kind is some- 
thing more than a guide to procedure, in the hands of those 
for whom it is prepared; it is a register of contemporary 
legislative recognition of a national industry, and a history 
of the steps by which the existing statutory position of the 
industry has been won. It is unnecessary to say anything 
here as to the manner in which this standard work satisfies 
all these requirements. Taking this for granted, as we have 
a right to do, it will be profitable to treat briefly of various 
considerations which arise more or less directly in connection 
with the appearance of this particular exposition of the law 
of gas supply in the United Kingdom. It is matter for con- 
gratulation, to begin with, that we have a concrete body of 
law for the guidance and protection of gas manufacturers 
and consumers alike. Nothing similar exists in any other 
country ; and although our code, if the term is permissible, 
may be very far from perfect, and different in many respects 
from what might have been enacted at the present time if ) 








there had been only experience of the past, and no obliga- 
tions to hamper a free settlement, results show that the 
system has been, on the whole, a good one. Gas is cheaper 
in the United Kingdom than anywhere else in the world ; 
and after allowing for all the other factors that have brought 
about this condition, fair legislation must not be denied its 
share. It has become fashionable in some quarters to 
deprecate the wisdom of our forefathers in regard to the 
manner in which they saw fit to regulate the young organiza- 
tions of gas supply. It has been contended that progress in 
gas manufacture and distribution was hindered by the limita- 
tions and guarantees of dividend which they gave to the 
Companies; and that their care was at fault because they 
failed to prevent the establishment of what are called 
‘* perpetual monopolies.”” There is much reason in these 
objections; but the law of gas supply in Great Britain has 
a recompense for these imperfections in the principle which 
underlies it—a principle the greatness and justice of which 
become more apparent every day. 

This principle, as we take it, may be expressed as the 
recognition that gas supply concerns but two parties—sup- 
pliers and supplied. There is no warrant, in the whole body 
of the statutes, for introducing any third party in contingent 
remainder. The right of supply is never regarded as some- 
thing valuable apart from the business of supply. The idea 
of anything analogous to the Continental ‘‘ concession,”’ or to 
a patent, has never been imported into British gas legislation. 
If it had been otherwise—if the right of supplying gas in any 
given locality, even with all existing restrictions and regula- 
tions, had been treated as a privilege to be sold to the highest 
bidder—doubtless good prices would have been realized from 
eager applicants. We must not be understood as implying 
that this is the way in which concessions are, as a rule, 
granted on the Continent. There another consideration is 
involved—the right of the community to the reversion of 
the property of the concessionaires at the expiration of 
a stated time, with or without payment. The President 
of the Board of Trade has declared his fondness for this 
principle; and he has, in a measure, adopted it as one of the 
cardinal points of the fruitless Electric Lighting Act. But 
it might easily be shown that had any statesman possessinz 
Mr. Chamberlain’s wisdom procured the early importation of 
any such principle into genuine gas legislation, the result would 
have been a very much higher price for gas than now rules 
throughout the country. The undertakers would have found 
means for recouping themselves, and would have discounte- 
nanced improvements leading to lower prices. Much wiser 
was the policy that kept Local Authorities clear from any 
such entanglement with interests that might not in all 
respects coincide with those of consumers; and, so far from 
allowing such Authorities to act as partners or heirs of the 
Companies, empowered them to act only as, and for con- 
sumers. It thus became impossible for Gas Companies, how- 
ever unprincipled or self-seeking their management, to bribe 
the Local Authorities ; and, until the modern ‘ advanced” 
notions induced these latter to acquire the duties of the 
Companies, nobody would have dreamt of regarding their inte- 
rest in gas supply as distinct from that of the consumers. 

It is of less moment to inquire what would have been the 
consequence if the limitation of dividends had not been 
imposed. Something would have been required in place of 
this ordinance, if only to check the development of piratical 
competition. If the happy thought had struck the early 
legislators, of allowing the undertakers a small fixed dividend 
of (say) 6 per cent., and directing that any excess of profit 
should be equally divided between them and the consumers, 
the use of gas might have been very much more extended, 
and subsequent legislation would have been considerably 
simplified. All question as to the amount of capital employed, 
and many other matters that have troubled the relations 
between supplier and supplied, would have been absent, and 
the control of the local authority would have been limited to 
the examination of the quality of the gas, and the verification 
of annual accounts. The French proverb says, however, that 
“The Better is the enemy of the Good ;” and, similarly, the 
“might have been” may be made the enemy of the ‘is.’ 
So we are led to hold that if the present state of gas legis- 
lation, as explained by Michael and Will, is not all that could 
be desired, it might very much more easily have been worse. 
This opinion is strengthened when one reflects upon the vast 
number of Bills that have been brought forward from time to 
time for regulating gas supply, and which, for various reasons, 
have failed to secure admission into the statute-book. A 
pretty condition, truly, would the gas industry have been in 
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ere now, if all its would-be regulators and reformers had been 
permitted to work their will. In contemplating the solid 
volume that contains his law, therefore—especially if at the 
same time he is able to supplement it with one or two fairly 
satisfactory Private Acts of tolerably recent date—the British 
gas manufacturer may well rest contented, not only with the 
law for what it is, but also for what it is not. 


ELECTRIC LIGHTING MEMORANDA. 


Tue technical newspapers have been full of comments and 
discussions respecting the deputation of the Electric Light 
Companies to the President of the Board of Trade ; and the 
general tenor of all these reflections is very much like what 
we have been upholding in these columns for some years 
past. Not much comfort for the electricians can be extracted 
from these articles ; for even their staunchest supporters are 
now turning round, and pointing out the gaps and imperfec- 
tions in all known systems of so-called house-to-house distri- 
bution, and which, far more than any legal restraints, hinder 
the general competition of electricity with gas. A lack of 
all reliable means of adjusting a regular production to an 
intermittent demand for electricity, such as the gasholder 
supplies, and the absence of a consumers’ meter — these 
insurmountable obstacles are at last being acknowledged on 
all hands, coincidently with the discovery that all but two or 
three of the speculative Companies are in liquidation, and 
those that remain are driven to curtail their expenditure. It 
would have been more candid, not to say honest, if some of 
these fair-weather supporters of the new movement had been 
more frankly cognizant of these same imperfections in earlier 
days. Then, when money was being freely spent in adver- 
tising installations, every one of which was blazoned abroad 
as a step forward of the new system of illumination, the 
JournaL was almost alone in pointing out the superficial and 
inconclusive nature of these supposed triumphs, and in insist- 
ing upon the importance of these missing links in the chain 
of operations, which are now mournfully accepted as the 
very causes of the collapse which everybody perceives. Lord 
Thurlow is reported to be engaged in collecting the opinions 
of the remaining Electric Light Companies as to the prac- 
tical modifications of the Act of 1882 which they shall agree 
to request at the hands of the President of the Board of 
Trade. It is labour in vain; for none of the present order of 
Companies will live to work under the Act, however modified, 
because not one of them is equipped in the manner assumed 
by the Act. We notice that the Hlectrical Review, in discussing 
this question, frankly admits that if the Electric Lighting Act 
‘* had never come into existence at all, the probability is that 
‘all those Companies which have passed into liquidation 
** would have been in precisely the same condition ere this ; 
*‘ involving, though, a greater amount of loss.” This being 
admitted, it may be expected that Mr. Chamberlain will think 
twice before consenting to any alteration that might hamper 
the operation of the Act just where it galls the speculators, 
and at the same time protects the public, 

The report of the Directors of the Giilcher Electric Light 
and Power Company, submitted to the shareholders on the 
4th inst., is a remarkable document. It may be remembered 
that the present Board came into office on Sept. 28, 1883, 
upon the retirement of the first set of Directors, whose 
management had brought the concern to the brink of ruin. 
The new Directors have during the past year worked hard in 
their endeavour to repair damages ; but, for reasons explained 
in the report, with success so partial as to amount to practi- 
cal failure. The new Directors hoped, when they took office, 
that by obtaining from the promoters a surrender of a con- 
siderable portion of the money paid for patents, and conse- 
quently cutting down the capital, the concern might be 
profitably kept afloat as a manufacturing business. The 
price originally agreed to be paid for the Giilcher lamp and 
dynamo was £100,000; and although this has been reduced 
to £30,000, the greater part of which is in. shares, it is a 
heavy burden upon the Company. Still the Directors admit 
that the inventions are valuable; and as Mr. Giilcher has 
given to the Company two later patents which have consider- 
ably improved the system, they do not seriously complain of 
his proceedings in the matter. Indeed, if the Company had 
been confined to the Giilcher system, they might have hoped 
to create a fairly profitable business; but, unfortunately, they 


which originally cost £35,000, besides two salaries of £525 
and £500 per annum to the inventor and his son respectively. 
Some of this has been given up; but too much still remains, 
especially as ‘‘ the experience of the last twelve months has 


‘“‘led the Directors to the conclusion that the invention js 
‘“‘valueless.”” Notwithstanding that ‘‘ £4065 has been spent 
“from first to last upon the incandescent lamp department,” 
the Superintendent ‘‘is unable, and never has been able, and 
‘the Board see no prospect of his ever being able, to manu. 
‘‘ facture a marketable article.” Consequently, there are, we 
learn, actions pending between the Company and Professor 
Crookes, who is being sued for the whole of the purchase. 
money, with damages for the losses sustained by the Com. 
pany. On the other hand, Professor Crookes is proceeding 
against the Company in Chancery; and so the end draws near, 

Mr. W. H. Preece, having been in Canada and the United 
States as one of the British Association excursionists, has 
signalized his return to the country which he makes it his 
business to instruct in matters electrical, by a lecture to the 
Society of Arts upon the progress of electric lighting on the 
other side of the Atlantic. If ever there was anything 
deserving of comparison with a rainbow, it is this glorious 
electric light, which is always shining in full beauty at some 
distance from the spectator. When we try to approach it, it 
goes farther off. It appears from the report of Mr. Preece’s 
lecture, however, that even he was not able entirely to 
conceal from his audience the shady side of electric lighting 
in the States. Advertisement and bluster apart, electric 
lighting does not pay better in America than in England, 
although there is a roughness about the installations, and a 
disregard of public convenience by the Yankee speculators, 
that would not be endured here. Thus there has not been 
much harm done by the irrepressible Mr. Preece, in his latest 
attempt to inflate a collapsed bubble. Of him it may be said 
that he must lecture, or die. Fortunately, if his lecturing 
does him good, it does not hurt anybody else. 


BIRMINGHAM GAS AFFAIRS. 


Tue last report of the Birmingham Corporation Gas Com- 
mittee, reproduced in another column, is of mnch more than 
common interest. It contains a reference to the proposed 
severance of Aston, respecting which the Committee are 
prepared officially to render all necessary assistance. In 
moving the adoption of the report; however, Alderman 
Kenrick availed himself of the opportunity for calling in ques- 
tion Mr. G. W. Stevenson's valuation of the Aston section 
of the undertaking. In the report is a pleasing announce- 
ment that they have arranged to support Captain Bullock 
(a former Director of the late Staffordshire Gas Company) in 
@ praiseworthy attempt to extend the use of gas by the poor. 
The Committee have done so much for the ornamental parts 
of the town, that nobody can object to their now paying a 
little attention to the less conspicuous courts and alleys. It 
is worth noticing that, in connection with a slight and pro- 
bably temporary check in the increase of consumption, Alder- 
man Kenrick deemed it advisable to warn the Council and 
the ratepayers that the usual annual subsidy of £25,000 in 
aid of the rates may not this year be forthcoming from the 
diminished profits of the undertaking. This gloomy anticipa- 
tion may not be fulfilled; and it is to be observed that the 
Council did not appear in the least alarmed at the idea. If 
the Alderman’s dark predictions should eventually turn out 
to be justified, there will, of course, be something said in dis- 
paragement of the administration of the Department. The 
ratepayers must then be reminded that not even the Town 
Council of Birmingham can control the seasons; and if the 
bright warm summer and autumn should be followed by a 
winter such as that of last year, more than one gas under- 
taking will find the effects in a diminished revenue. For the 
rest, a salutary result of a check of this kind is to recall a 
sense of the necessity of continued vigilance and effort to 
administrators who might be made lax and over-confident by 
uninterrupted development and ever-increasing profits. 


SUSPENSION OF THE CROYDON GAS PURCHASE SCHEME. 
Tue proposal on the part of some zealous members of the 
young Croydon Corporation to acquire the undertaking of the 
Croydon Gas Company has been very seriously debated in 
the Town Council, and has been shelved for the time by the 
adoption of an amendment which favoured delay, in order 
that fuller information on the subject might be obtained. 
The movement was very suddenly started; and at first sight 
the idea that the Corporation should take over the gas supply, 
and make a large profit in aid of the rates, was favourably 
received. A Committee was appointed to take the preliminary 
steps in the matter, and the necessary parliamentary notices 
were given. The Committee, however, reported in favour 
not only of acquiring the whole of the Croydon Gas Company's 
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undertaking, but also of taking a portion of the Crystal Palace 
Gas Company’s property. This was logical enough; but it 
opened the eyes of the Corporation to the gravity of the 
obligations they were asked to assume, and consequently 
they have shrunk from taking any further steps until the 
extent of the operation is better appreciated. This determi- 
nation is undoubtedly wise ; because it is evident that the 
prime movers in the matter knew very little about the con- 
ditions of the case. They talked very confidently about 
Croydon being able to do as well as the gas-supplying Cor- 
porations of the North; but did not sufficiently realize that 
in gas supply every locality stands alone, and is not at all 
affected by analogy. The proximate cause of the stoppage of 
this scheme is undoubtedly the prospect of having to deal 
with the Crystal Palace Gas Company. The position of this 
Company is so strong that any attempts to dismember the 
district would be vain, especially when their selling price— 
2s. 11d. per thousand cubic feet, less 5 per cent.—is compared 
with that ruling in neighbouring suburban districts. The plain 
facts of the case are that the Croydon scheme was crude and 
ill-considered ; and it would have been a misfortune for the 
locality if it had been carried out. Delay will do no harm to 
any of the parties concerned—least of all to the consumers, 
who have everything to lose and nothing to gain by the 
proposals of the Corporation. 





THE MANCHESTER CORPORATION FINANCES. 

Tue prevalent suspicion—which may be baseless—that every- 
thing is. not quite right in the management of Manchester 
corporate affairs, will receive an addition of strength from the 
action of the Finance Committee, following upon a report of 
the professional Auditors. These gentlemen have made many 
strong comments upon the accounts of several of the Depart- 
ments. It should, however, be stated that these observations 
do not at all reflect on the officials, but call in question the 
whole system of corporate administration. For example, the 
Gas and Water Departments had established themselves in a 
position of almost total independence and irresponsibility in 
regard to their accounts. They refused to submit their books 
to the Citizens’ Auditors, but appointed professional Audi- 
tors at their own option. Thus it appears that three firms 
of Auditors have been employed by these different Depart- 
ments. This assumption of complete independence has been 
broken down by the present Citizens’ Auditors, with the 
public at their back; and they seek to prevent any recur- 
rence of the evil by recommending the appointment of 
an independent Audit Department, to act continuously 
under the supervision of the Municipal Auditors. The 
Finance Committee have recognized the gravity of these 
recommendations by passing a resolution to the effect that 
the whole state of the financial administration of the Cor- 
poration by the various Committees should be investigated 
by a Special Committee to be appointed by the City Council. 
They also recognize that these matters have from time to 
time come before the Council; but hitherto it has been 
nobody’s business to take action. It is to be hoped that the 
growing abuses of the system of administration hitherto 
followed may be checked by the introduction of the con- 
tinuous audit, as recommended by the Citizens’ Auditors ; and 
that the cloud that has gathered over reformed English 
Corporations, as represented by one of the greatest, may thus 
be dispelled. 


THE GAZETTE NOTICES FOR THE ENSUING SESSION. 
Ix another column of the present issue of the Jouryat will 
be found our usual annual summary of the Parliamentary 
Notices for Private Bills and Provisional Orders relating to 
gas and water supply which are to be applied for in the 
coming session. There are very few Gas Bills in the list; 
and none of first-class importance, or promising a noteworthy 
conflict. Only seven Bills relate to gas; and some of these 
will in all probability be withdrawn, while the remainder 
will proceed to a foregone conclusion. Ten notices of appli- 
cation for Gas Provisional Orders have been lodged with the 
Board of Trade; thus further exemplifying the tendency to 
make use of this means of obtaining additional statutory 
powers. The Local Government Board have three applica- 
tions relating to gas supply. The dulness which marked 
the past session in respect of gas legislation will, therefore, be 
intensified next year. For many reasons this is not to be 
regretted ; but it is a pity that the season of quiet is not 
more utilized by the numerous joint-stock Companies that 
still remain without statutory protection. There is yet a 
considerable amount of work to be done in this connection ; 





and a little more activity under the Gas and Water Works 
Facilities Act would be welcomed by all who desire to see the 
whole gas interest of the Kingdom placed in a satisfactory 
position. 


Water and Sanitary Affairs. 


In another part of our columns will be found an analysis of 
the notices given of intended applications for Private Bills 
and Provisional Orders relative to water supply in the coming 
session of Parliament. It will be observed that there is no 
scheme of any particular magnitude. Among the Metro- 
politan Companies, the Kent seek for an extension of limits ; 
and the Southwark and Vauxhall Company propose a new 
reservoir and works at Forest Hill and elsewhere. The 
Metropolitan Board desire to have that power for dealing with 
the water question which they thought they possessed, but 
found they did not. The Colne Valley Water Company seek 
to absorb the Harrow Water-Works Company and the Water 
Company at Rickmansworth. At Caterham, the Spring Water 
Company propose to extend their limits, and to alter and in- 
crease their rates, as also to acquire sundry water undertakings 
at Kenley, Reigate, Chelsham, and Woldingham. The South- 
ampton Corporation, under circumstances to which we adverted 
a short time back, seek to establish new water-works, and to 
avail themselves of a fresh source of supply. The Bradford 
Corporation propose an extension of time for the purchase of 
land for water-works and for the construction of such works 
already authorized. The Corporation of Glasgow wish to 
extend their water-works, and to enlarge their supply from 
Loch Katrine. The Bill of the Dublin Corporation will con- 
tain clauses giving power for the supply of water to various 
townships by meter. Although there is no extensive project 
coming before Parliament, such as would excite general 
attention, the improvement of the water supply in a number 
of small towns is a satisfactory feature, and will tend to pro- 
mote the public health, while the aggregate work will not be 
insignificant. Should the drought of last summer be repeated 
next year, we may expect that Local Authorities and Companies 
will in many instances be forced to undertake an extension of 
their works beyond what they at present contemplate. Growing 
populations must also have their increasing wants supplied. 
The Brighton Corporation are wisely providing against future 
contingencies, and have made their operations widely known 
by inviting a party of engineers, geologists, and others to 
inspect their works. A discussion took place on the occasion, 
when certain ideas were promulgated as to the future of the 
London Water Supply. It was considered that more should 
be done to extract water from the chalk, in order to meet the 
requirements of the Metropolis. The feasibility of a scheme 
for tunnelling the chalk around London is said to have been 
in part supported by Mr. Whitaker ; but it is admitted that 
considerable opposition would doubtless be offered by mill- 
owners and others possessing vested interests in the subject. 
The comparative inutility of surface catchment reservoirs 
may be admitted; but the Metropolis is happily free from 
the risk which is connected with a supply dependent on 
such a source. Sir Francis Bolton is mentioned as having 
shadowed forth a scheme including an intercepting tunnel 
around the Metropolitan area. Some of the ‘ vested 
‘* interests ’’ within the area would certainly be troublesome, 
if such a scheme were brought forward. The matter is one 
for cautious progress rather than a wholesale undertaking. 
If our engineers can bottle up the floods and give out a supply, 
as from a chalk decanter, during the years of drought, they 
will do well, Some approximation to this may be possible ; 
but novel schemes are apt to involve new dangers. 

The annual report of the Local Government Board, issued 
last week, contains history rather than news. It gives Sir 
Francis Bolton’s report on the Metropolitan Water Supply 
for 1883—a venerable document, useful for reference, but 
late in the year, and to a great extent superseded by the 
handbook on the London Water Supply published in con- 
nection with the International Health Exhibition. It so 
happens, however, that the shilling handbook is no longer to 
be had. It has vanished from the scene, or at least from the 
publishing market, to reappear, we believe, in a new guise 
and at a higher price. So far as the report of the Local 
Government Board is concerned, we learn that the London 
Water Companies expended £184,445 on works and improve- 
ments in the year 1883; making up a total certified expendi- 
ture of £13,150,318. A considerable advance had been made 
in the constant supply. The houses increased in number by 
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20,688 ; and those on constant supply were augmented by 
35,383. There was thus a clear gain of 14,695. This is 
good. But we must note that as many as 426,614 were left 
with the old style of supply. It will take some time, there- 
fore, before the constant service overtakes the builder. 
According to the latest monthly report by Sir F. Bolton, 
the progress of the constant supply has been still more rapid 
in the present year; the number of houses so served by the 
close of October being 275,781—an increase of nearly 38,000 
in ten months, or about 3000 more than in the whole of 
last year. If this rate is maintained, we may hope to see 
more than 45,000 houses added to the list on constant 
service by the end of the present year, while the total 
increase in the number of houses may be estimated as 21,460. 
The constant supply will apparently embrace all this number, 
and 24,000 beyond. Last year the excess was under 15,000. 
Evidently considerable impetus has been given to this most 
desirable reform ; but it certainly has not proceeded from the 
Local Authorities, and least of all from the Metropolitan 
Board. We wonder how much attention the central power 
at Spring Gardens pays to the monthly or annual reports of 
Sir F. Bolton? We never seem to hear of them in that 
quarter. Another element in the annual report is the state- 
ment made by Sir Francis that, in addition to his ordinary 
duties as Water Examiner, he has on several occasions been 
specially appointed to hold inquiries and report upon various 
matters connected with the water supply of the Metropolis. 
He has also had to deal with numerous applications and 
complaints from Vestries and private individuals in reference 
to the water supply. These matters, he says, ‘‘ were generally 
‘* adjusted satisfactorily.” If consumers would trouble the 
Water Examiner a little more, and the magistrates and other 
people a little less, things might be still more generally satis- 
factory, in the proper sense of the term. 

With wise prevision, the Metropolitan Board have resolved 
to extend and improve their improvised chemical works and 
deodorizing plant at Crossness. The expenditure authorized 
for this purpose amounts to some few thousands, and includes 
an outlay of £5000 for the experimental treatment of one 
million gallons of sewage daily. The resolutions passed by 
the Board in reference to this matter are based on a report 
drawn up by Sir Joseph Bazalgette and Mr. W. J. Dibdin, the 
Engineer and the Chemist to the Board. The importance of 
the step now taken is, that it prepares the way for something 
more than deodorization alone. The experiments on the million 
gallons per day are designed to show how the solid matters in 
the sewage may be best extracted and disposed of. The deodori- 
zation practised at Barking and Crossness during the heat of 
last summer was simply a species of makeshift. But it would 
appear that some very useful experience was gained during the 
operation, especially in the economical manufacture of man- 
ganate of soda. Previous experiments at Pimlico, beginning 
as far back as last March, had led up to some valuable results 
in the treatment of the sludge deposited in the precipitating 
tanks. It is now reckoned that the sewage of the Metropolis 
may be sufficiently clarified at the outfalls by the addition of 
3°7 grains of lime and 1 grain of proto-sulphate of iron per 
gallon ; the effluent being deprived of all odour during the 
summer months by the further mixture of manganate of soda. 
The cost of dealing with the whole of the London sewage after 
this manner, including the final disposal of the sludge, is 
estimated as requiring a capital outlay of rather less than 
one million sterling, and an annual expenditure of £100,000. 
Assuming a prospective population of 5,200,000 persons, the 
cost of precipitating and deodorizing the sewage of London at 
the present outfalls and disposing of the sludge, is estimated as 
equivalent to a rate of rather less than 13d. in thepound. The 
capital is put down at £1,140,000, and the annual expendi- 
ture (amounting to £115,000) is capitalized at 84 per cent. ; 
making a total of £4,428,000. Against this is the alternative 
scheme of combining the southern sewage with the northern, 
and carrying all down to one outfall at Thames Haven, where 
it would be discharged into the river in the same fashion as 
at the present outfalls. The first cost for this scheme is esti- 
mated at £3,366,000, and the annual outlay at £37,400, 
which when capitalized appears as £1,070,000; thus making 
a total of £4,436,000. On the score of expenditure there is 
little choice. But the chemical method promises to put an 
end to the sewage, while the other merely carries it farther 
off. The report of the Royal Commissioners on the Main 
Drainage Outfalls has just been presented to Parliament, 
recommending that no crude sewage should be allowed to 
enter the Thames at any spot. Even the chemical effluent is 
only to be discharged at certain periods of the tide, and as a 





temporary expedient. As a permanent scheme, it is recom. 
mended that the effluent should be subjected to intermittent 
downward filtration through land ; or the sewage may be con. 
veyed to Sea Reach in one great main sewer, and the liquid 
may then be discharged into the stream after being subjected 
to simple precipitation. In the event of the Sea Reach plan 
being adopted, the Commissioners recommend that the great 
sewer should be made of sufficient capacity to take the house 
drainage of the Lea Valley and the Lower Thames Valley, 
It remains to be seen how the prospects of the Thames Valley 
Board will be affected by the report of the Royal Commis. 
sioners. The Kingston inquiry has been going on with the 
accustomed vigour and combativeness the last few days. 





Essays, Commentaries, and Pebictos, 


THE USE OF CREOSOTE FOR THE PRESERVATION 
OF TIMBER. 

THE publication of the full text of Mr. Boulton’s paper, ‘‘ On the 
Antiseptic Treatment of Timber” (an abstract of which appeared 
in the JournaL for June 10 last), together with the subsequent 
discussion and correspondence on the subject,* has resulted in a 
very interesting résumé of our existing knowledge of what may 
be justly regarded as a most important industry. Apart from the 
special value which attaches to the use of creosote for timber 
preservation, on the ground of its affording a marketable value to 
an otherwise nearly worthless product of coal tar—viz., the dead 
oil—the subject has an interest of greatly increased scope in 
augmenting the durability of woodwork in exposed situations. 
The long period that elapses between the first growth of a tree and 
the time when it becomes merchantable timber is such that it is 
very desirable to prolong as much as possible the useful life of the 
product ; and, of all the methods which have been tried, creosoting 
is the one which has best stood the test of time and experience, 
Mr. Boulton’s paper possesses a further interest, inasmuch as it 
describes the progress of our knowledge on the phenomena of 
fermentation and putrefaction—subjects necessarily connected with 
the preservation of organic substances. 

Commencing from the earliest history of wood preservation, the 
author mentions that tar and pitch as well as vegetable oils were 
used for painting or smearing wood from periods of the most 
remote antiquity. ‘The knowledge possessed by the ancients of the 
effects of solid resins and bitumens in arresting decay is also well 
exemplified in the cases of Egyptian mummies, in which even 
such an organ as the heart—putrescible in a few days under 
ordinary conditions—has been found in a perfect state of preser- 
vation after the lapse of 3000 years. Turning to modern times, it 
appears that the great prevalence of dry rot among the timbers of 
British men-of-war led to the subject of wood preservation receiving 
increased attention. The first materials employed seem to have 
been solutions of metallic salts, notably those of copper, iron, zinc, 
and mercury. It was the birth and growth of the railway system, 
however, which gave the principal impetus to the development of 
the modern system of timber preservation by “‘creosoting.” The 
weak point about the use of metallic salts as preservatives is their 
solubility in water; so that in most situations the efficiency is 
speedily lost. On the other hand, wood thoroughly impregnated 
with the heavier tar oils is permanently preserved, and free alike 
from dry rot, from the attacks of insects generally, and from any 
deleterious action of water. 

The practical introduction of creosoting was due to Mr. John 
Bethell, whose original patent is dated July, 1838. Many materials 
are mentioned as preservatives; among others being coal tar, 
thinned by admixture of one-third to one-half of its bulk of dead 
oil. From the date of this patent to the year 1853 (when a paper 
on the subject was read before the Institution of Civil Engineers 
by Mr. H. P. Burt) the systems of preserving wood by metallic 
salts and by dead oil were in active competition; the eventual 
triumph of the last-named system being delayed by the somewhat 
erroneous impressions then prevailing on the subject of the causes 
of putrefaction. Putrefaction, or decay, and fermentation were 
assumed to be caused by slow oxidation, while the activity of the 
minute forms of organic life in contributing to the effect was denied. 
As the juices of living structures, animal and vegetable, are the 
first to suffer change on the arrest of vitality, it was assumed that 
such chemical specifics as coagulated the albuminous principles of 
the vital fluids would be most potent in arresting their putrefaction, 
and would thus tend to preserve the integrity of the general organic 
structure. Although this view is, to a certain extent, correct, its 
practical application to timber preservation has not met with the suc- 
cess achieved by the process of creosoting. Theoretically, soluble 
albumen forms insoluble compounds with metallic salts; but, as a 
matter of fact, the salts are gradually dissolved away in damp situ- 
ations; and Payen showed that sulphate of copper could be com- 
pletely removed from wood by repeated washing with water. 

Having thus described the progress of creosoting, Mr. Boulton 
gives a brief sketch of the manufacture of the so-called creosote 
from coal tar. At his works, stills are used, containing from 2500 
to 2700 gallons each; and the portion of the distillate which comes 


* “On the Antiseptic Treatment of Timber.” By S. B. Boulton, Assoc. 
Inst. C.E., with an abstract of the discussion upon the paper. Excerpt 
from the Minutes of Proceedings of the Institution of Civil Engineers; 
Vol. LXXVIII.; session 1883-84, part IV. 
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over between the naphthas and the anthracene oils is that which 
is used for creosoting. It is a mixture of various solid and liquid 
hydrocarbons; and, among the former class, naphthalene is a 
prominent compound. The dead oils prepared from London tar 
and from the tars of the Midland districts vary somewhat in 
character. While the latter are lighter and more fluid, and contain 
more tar acids, the former are heavier, thicker, and richest in such 
solid hydrocarbons as naphthalene, anthracene, &c. Of the com- 

arative merits of the two classes of oils opinions seem to some- 
what differ. Messrs. Bethell and Burt were, however, both in 
favour of the heavier oils; the former gentleman giving as the 
reason for his preference that the object to be attained in the 
treatment of wood was not solely that of imbuing with an anti- 
septic agent, but also the filling up of the pores with solid hydro- 
carbons, in order to render the mass more waterproof. There is 
much cogency in the argument. But, in spite of this, there has 
in recent years been an increasing demand for the thinner and 
lighter creosotes. The late Dr. Letheby appears to have favoured 
the thinner oils, from a belief that the main preservative action of 
creosote was due to the tar acids, of which the thinner class of 
oils contain the largest quantity. Naphthalene he desired to exclude 
as much as possible, as he held it to be of no value for timber 
preservation. In consequence of these views, definite conditions 
were made as to the quality of oil to be used; and, for the first 
time, a specification was framed in which a boiling point is men- 
tioned as well as a fixed quantity of tar acids. In addition, the 
liquid is not expected to deposit solid hydrocarbons at a tem- 
perature of 40° Fahr.; and is to yield 90 per cent. of liquid oil 
when distilled up to 600° Fahr. These requirements appear to 
have been based principally upon theory ; but a short time subse- 
quently experiments were made upon the effect of the various 
constituents of coal-tar oil upon timber. The author of these 
experiments, M. Rottier, came to the conclusion that the durable 
success of creosoting was due to the heavier hydrocarbons ; and that 
the tar acids, although highly antiseptic, played a minor part, by 
reason of their volatility. Later still, further experiments were 
made by Mr. Charles Coisne, by saturating wood shavings with 
creosote oils of known composition, and placing them under similar 
conditions for a period of four years. The lightest oils, containing 
the most tar acids, gave the worst result; while the heaviest 
sample, which did not contain any tar acids, afforded the best 
ofall. A further corroborative proof of the value of the heavier 
constituents of coal oil is the results of the examination of old 
creosoted timbers from the permanent way of the London and 
North-Western Railway Company. These had been in use for 
periods ranging from 16 to 32 years. In no cases were tar acids 
found. Naphthalene was in most cases present; and in the majo- 
rity of instances from 60 to 75 per cent. of the total hydrocarbons 
present did not distil until after a temperature of 600° Fahr. had 
been reached. In addition, Mr. Boulton has shown that tar acids, 
either at the ordinary temperature of the air, or at a tropical tem- 
perature of 130° Fahr., evaporate at a quicker rate than naphthalene ; 
that the same result is true of the respective material when injected 
into timber; that the light thin oils evaporate more quickly than 
the heavier ones; and that repeated washings with water will 
remove all the carbolic acid, and nearly the whole of the cresylic 
acid from tar oils. Finally, Dr. Meymott Tidy has experimented 
upon wood injected with naphthalene (see ante, p. 730). On sub- 
sequent exposure to a temperature of 150° Fahr., it was found that 
the evaporation was simply superficial, and that it practically 
ceased after the lapse of 48 hours; the naphthalene below the 
surface remaining in the pores of the wood. 

In summing up the results of evidence from all quarters, there 
is no doubt that the efficiency of the tar acids for the purpose of 
wood preservation has been much overrated, and that a very large 
proportion of the useful effect is due to the heavier liquid and solid 
hydrocarbons. So many of the constituents of coal tar have a 
special value of their own for some specific purpose, that it is not 
advisable to leave in the dead oil any material that can be profitably 
extracted without injuring the eventual value of the liquid for 
creosoting purposes. 

Turning from the material employed in the process of creosoting, 
to the method in which it is used, the present system is a great 
advance over that first in vogue. Formerly the timber was simply 
steeped in the liquid, either cold or in a heated condition. Then 
the assistance of vacuum and pressure was introduced, with the 
result of great improvement in the quality of the creosoted material. 
Attempts to employ the vapour of the oil in preference to the 
liquid material have not been successful, inasmuch as the woody 
fibre is damaged at a temperature sufficiently great to maintain the 
hydrocarbon vapour at the requisite pressure. The liquid process 
is, therefore, that now in use; but where the ordinary process is 
employed the condition of the timber at the time of treatment 
much affects the quality of the final product. Timber containing 
much moisture will not absorb its full quantum of creosote oil 
under pressure. Even when partially dried, by from two to three 
years’ air stacking, Mr. Boulton states in his paper that he has 
found from 15 to 20 per cent. of moisture present. To obviate the 
evil effects of this moisture, various systems of artificial drying 
have been tried from time to time; but the results, according to 
Mr. Boulton, have not been satisfactory, and the different methods 
have been abandoned in this country. Without entering into detail, 
it was found that a dry heat—sufficiently elevated to remove the 
moisture present with the necessary rapidity—invariably injured 
the timber, by diminishing its strength. The difficulty of dealing 
with moist timber was eventually overcome by Mr. Boulton in a 





method at once simple and ingenious. By placing the timber in 
the liquid creosote oils, heated to the boiling point of water, and 
then creating a partial vacuum by an exhaust pump in the air 
above the liquid, the moisture in the timber is rapidly evolved as 
steam, and a corresponding volume of oil enters the pores of the 
wood. The vapours exhausted from the apparatus are passed 
through a condensing worm, in which the steam condenses; and 
when no further quantity of water is so formed, the process is 
finished. If sufficient of the creosoting material is not introduced 
into the timber during the exhaustion process, a further quantity is 
forced in by the subsequent use of the pressure-pump. In speaking 
of the use of his exhaustion process, Mr. Boulton states that he has 
withdrawn, by its means, as much as 50 gallons of water from a 
load of unusually wet sleepers. A comparative trial in creosoting 
wet sleepers by the ordinary process, and by the method of exhaus- 
tion, resulted in 14°08 lbs. of creosote oil per cubic foot being 
absorbed in the first case, and only 6°29 Ibs. in the second. 

The discussion on the paper (which was of an extensive and 
influential nature) corroborated Mr. Boulton’s claim that, of the 
various systems of timber preservation, creosoting is the one which 
has been the most successful, and also as to the greater value of 
the heavier hydrocarbons over the lighter ones for the purpose of 
timber preservation. Some useful appendices to the published 
paper and discussion give, among other detail: The various specifi- 
cations required by different authorities; a list of published 
authorities in connection with all questions touching timber pre- 
servation ; and condensed translations of the important papers of 
Koch and Boillat on disinfection and antiseptics. Altogether, 
Mr. Boulton’s paper may be justly regarded as one of the most 
important that has been published by the Institution of Civil 
Engineers for some time past. 


THE LAW OF GAS AND WATER.* 

A.tHouGH there have not been any organic changes in the law of 
gas and water supply for the United Kingdom since the last edition 
of ‘‘ Michael and Will,” published in 1877, the present new edition 
of this standard work comes very opportunely at the present time. 
Since the above date a goud deal has been done in the way of 
elucidating and defining the statutes upon which the original 
volumes were based; and it is well to have all these additions to 
the case-law of gas and water supply collated with the funda- 
mental Acts and the Common Law. ‘The appearance of another 
bearer of the honoured name of Michael, as the Editor of the new 
issue, is not its least pleasing feature. Failing the services of the 
two distinguished authors, who have probably now too much upon 
their hands to permit of their reappearance without help in this 
most useful department of forensic work, the fact that the task 
of preparing this last issue of the gas and water works manager's 
standing law-book has been undertaken by a son of the senior 
author is a fair guarantee of the thoroughness with which the 
bulky volume has been revised and brought down to date. The 
authors, moreover, have not wholly relinquished their interest in 
the book; for, as stated in the preface, they have entirely rewritten 
the introduction relating to gas, and revised that relating to water. 
It is also stated in the preface—always the most important guide 
to the proper appreciation of a new edition of any book—that the 
principal statutory additions and modifications of the law which 
have of necessity been inserted or taken account of in the present 
issue are: The Public Health (Water) Act, 1878; the Public Health 
(Support of Sewers) Amendment Act, 1883; the Lands Clauses 
(Umpire) Act, 1883; the Summary Jurisdiction Act, 1884; and 
the Rivers Pollution Prevention Act, 1876; together with the 
Regulations of the Local Government Board with regard to Pro- 
visional Orders. Of course (and this, as already mentioned, may 
almost be taken as the raison d’étre of the book) the citations of 
cases have been very much increased in number as compared with 
the earlier editions. 

The “ Introduction to the Law of Gas Supply” sets forth in the 
clearest language the rights, duties, and responsibilities of gas 
manufacturers, taking due notice of the principles and practice of 
corporations who have purchased gas undertakings from gas com- 
panies, and from each other. The hazards of undertakings belong- 
ing to private owners or joint-stock companies not enjoying statu- 
tory protection are forcibly pointed out; and the responsibility of 
directors for allowing such a state of things to continue is placed 
in a very strong light, which we hope may strike every director 
in the Kingdom who is so circumstanced. It is to be observed 
that the authors have recognized, in connection with renewed 
applications for further statutory powers, the admission of the 
locus standi of local authorities to oppose even when more capital 
only is required. The recent application of the Act of 1871 to all 
protected gas-works in relation to its bearing upon leased works is 
here explained, and also in connection with proposals, recently 
mooted, for purchasing gas delivered into holders. The authors 
express their views upon “ the predicted advent of the time when, 
by the progress of chemistry applied to manufactures, coal gas will 
become a mere bye-product;” and what these views are may 
easily be imagined. The usual terms of transfer of gas under- 
takings to local authorities are dealt with; and the effect of the 
sliding scale and auction clauses, in rendering the rate of dividend 
on new capital a matter of no consequence, is pointed out. The 
legal incompatibility of reserve and contingency funds is laid 


+ “The Law relating to Gas and Water.” By W. H. Michael,Q.C., and 
J. Shiress Will, Q.C. Third edition; edited by M. J. Michael, Barrister- 
at-Law. London: Butterworths; 1884. 
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down. The thoroughness of the revision of this part of the work 
is proved by the inclusion, in dealing with the powers of accoun- 
tants appointed by Quarter Sessions, of a refutation of the plea for 
the assistance of a skilled gas engineer lately urged in the case of 
the Bristol Gas Company and the Corporation. There is a good 
good deal of new matter about this investigation by accountants as 
officers of the Court, in consequence of the recent proceedings in 
various parts of the country. 

The “ Introduction to the Law of Water Supply ” has fewer altera- 
tions; the principal being, of course, in relation to the much-debated 
question of annual value. But, as stated, the whole matter has 
been revised and modernized. 

It is unnecessary at the present time to speak further of the 
details of the Acts and cases, which, in the forms of substance and 
commentary, constitute the remainder of this indispensable work. 
Criticism of such things would indeed be superfluous. All that is 
necessary is to bear testimony to the clearness of the arrangement, 
the care with which the index has been compiled, and the excellence 
of the general style of the work. All these points redound to the 
credit of the Editor; and a word of praise must not be withheld 
from the publishers, who have turned out the volume in a manner 
which, so far as they are concerned, renders it a fit successor to the 
previous editions. 





GAS AND ITS USES. 

THERE is nothing in the literature of gas lighting at all like this 
handsome little volume,* in which one of the most experienced 
designers and manufacturers of gas-consuming apparatus of the 
day has frankly recorded his views concerning the capabilities of 
gas, and the character and performance of all the leading types of 
appliances for its conversion to public and domestic use. Nobody 
can deny that Mr. Sugg is a walking encyclopedia in relation to 
gas apparatus. He has devoted the greater part of his life to the 
improvement of this class of commodities ; and if it should be said 
that this is his business, it may also be pointed out that there is a 
distinction to be drawn between a mere manufacturer of common 
articles for sale at market prices, and a maker who tries to impart 
additional perfection to everything that passes through his hands. 
No treatise upon gas consumption, by whomsoever written, would 
be complete without frequent reference to Mr. Sugg’s work ; and 
so it is not to be wondered at that in this book, which comes from 
Mr. Suge’s own hand, his own productions bulk largely. Still, it 
must in fairness be stated that the instructive and clearly written 
volume now before us is very far removed from a catalogue; and the 
liberal illustrations do not resemble a book of patterns. 

The author begins with a concise description of the carbonization 
of coal, which will interest the intelligent reader, and impress him 
with the importance of the operations carried on in gas-works. To 
further help this part of the author’s aim, a bird’s-eye view of 
Beckton is given as a full-page illustration. In the second chapter 
Mr. Sugg treats of pressure and quality, and describes intelligibly 
the arrangements for testing gas in London and elsewhere. This 
affords the author his first opportunity for calling attention to the 
wasteful and inefficient arrangements of burners and chandeliers 
very commonly employed by uninstructed consumers, who too fre- 
quently commit themselves to the mercy of ignorant gasfitters. 
A considerable part of this chapter is occupied with argument and 
illustration addressed to prove the fallacy existing in the ideas of 
some consumers who confound “ pressure” and “ illuminating 
power.”’ The chief motive of the author in this, as in other parts 
of the book, is to show that while in public estimation “ gas is bad 
if it does not yield them sufficient light,” the badness consists, not 
in the quality of the gas, but in the imperfect means adopted for 
using it. 

From these important questions the author passes to the popular 
mystery of gas measurement, and does his best to explain the con- 
struction and registration of wet and dry meters. This almost 
hopeless and thankless task is exceedingly well and fairly done. 
Proceeding to the description of internal pipes and fittings, we 
observe that tin tube is highly reeommended; this material being 
preferred to iron, lead, or compo. We do not care to discuss this 
proposition at present; but pass on to the author’s treatment of 
leaks and wastages, which is thoroughly commendable, and deserves 
perusal by all, whether consumers or inspectors, who are interested 
in this vital matter. The attention of the Fire Prevention service 
may be profitably directed to the author’s remarks upon the 
danger of turning off gas from burning buildings. In the com- 
mencement of a conflagration there is not always sufficient blaze 
to guide the firemen at their work; and therefore Mr. Sugg’s 
advice—supported by Captain Shaw—is: ‘‘ In case of fire or panic, 
light up everything you can.” It is time enough to shut off the 
gas when the fire has obtained the mastery. Mr. Sugg has 
omitted to add to these observations any caution respecting the use 
of matches or other means for lighting gas in shops and even in 
dwelling-houses. He might have profitably expressed an opinion 
upon this important detail. 

After all, the most authoritative portion of the book, and that in 
which the reader might hope for most instruction from the author’s 
wide and varied experience, is that in which he treats of burners. 
The author has a striking way of computing the real cost of burners, 
by adding to their first cost the waste of gas caused by them during 
the average period of their endurance. In this way he shows that 





* “The Domestic Uses of Coal Gas, as applied to Lighting, Cooking 
and Heating, and Ventilation.” By William T. Sugg, Assoc. Inst. C.E., 
M.R.I., Hon, Member of The Gas Institute, London; Walter King; 1884. 





a common iron fishtail burner may, in the end, be more costly than 
‘‘a most excellent and highly-finished article of the same size and 
construction . . . in pure gold, set with precious stones.” Of 
course, the author claims the nearest approach to perfection for hig 
Argand burners; and explains the comparative advantages of these 
and his flat-flame burners. Descriptions and illustrations of burners 
by other makers are not excluded; but the author does not qualify 
them in any invidious manner, except in respect of the twin-flame 
burner, which arouses his indignation. He says: ‘‘ Probably in 
the whole range of inventions in gas-burners, there has been nothing 
which has so much deceived inventors and the public as this 
arrangement. During more than 30 years it has been reinvented 
time after time, and has died out; still the same self-deception 
goes on to the present day.’’ And he proceeds in a few sentences 
to explode the delusion. 

A very instructive chapter, which we have no space to criticize 
in detail, deals with the distribution of lights in a dwelling-house, 
The author recommends an Argand over the dining-table, side 
lights in the drawing-room, and a free use of heating-stoves in the 
bed and occasional rooms. His remarks upon the principal causes 
of loss and waste in house lighting are well worth consideration. 
The book contains copies of photographs of good and bad gas-flames, 
which, well known as they are to engineers, must be striking to 
the ordinary consumer. A little more comment might well have 
been directed to the appearance of these flames, for the consumer 
who may not be able to afford the cost or understand the working 
of indicators or registers might easily be taught to recognize the 
beauty of a flame; and when flames satisfy the esthetic sense they 
are doing pretty well in point of duty. 

A considerable portion of the book is devoted to gas cooking and 
heating. It is well known that Mr. Sugg is a firm advocate of the 
illuminating flame for cooking, especially for roasting; and he 
has secured the hearty approval in this respect of Mr. D. Kinnear 
Clark. Mr. Sugg stands alone, however, in regard to the amount 
of air which he deems necessary for admitting to his roasting 
chamber ; and also in adhering to the old plan of rotating the meat 
before the fire—in his case, the gas-flames. He traces the origin 
of this practice to ‘‘ the learned cooks of ancient times ;”’ and holds 
that in the process of rotation the fat and juices are carried round 
with the meat, basting it and preventing unnecessary loss. He 
thus ignores the effect of the spit in perforating a joint from end 
to end. It is curious to note that Mr. Sugg advocates a brass 
dripping pan for roasters; thus setting at nought the risk of 
poisoning a family by verdigris. He says, indeed, that brass or 
copper pans will not corrode “if wiped out, while warm, with a 
greasy cloth.” The italics are ours. What would happen if a 
slatternly domestic were to leave dripping in the pan from one day 
to another? Such things are not impossible; and therefore we 
think it would be wise to stick to the block-tin pan. The author 
quotes largely from the report of the Smoke Abatement Committee 
with reference to gas cooking-stoves other than his own. 

We turned to the author’s chapter upon ventilation and warming 
with considerable eagerness, because Mr. Sugg’s notions in regard 
to these related matters have not been previously expressed in 
public ; and yet no gas engineer has had more to do with so-called 
ventilating lights than he. Of course the greatest difficulty is in 
dealing with old houses; although in new edifices, ‘with all 
appliances and means to boot,’’ the art of ventilating without 
draughts is not always successfully realized. But the old house is 
the despair of the occupier who loves fresh air; and many such 
would find in this book a description of a state of affairs too graphic 
to amuse with its humorous turns of expression. We have all 
lived in the house that became colder rather than warmer when the 
fires were lighted, and wherein asphyxia would have terminated 
our existence but for the capacious keyholes, the gaping doors, and 
the too easy windows. Mr. Sugg believes that draughty rooms 
may be better warmed by gas-fires than by coal; but this is only 
getting round the difficulty instead of removing it. He is speaking 
more closely to the point when he advises how to obtain an inde- 
pendent air supply to the fire, and how to get rid of the hot 
products of combustion and respiration by the use of diffusion 
ventilators. On the whole, Mr. Sugg’s treatment of the great venti- 
lation question is satisfactory, although experience alone can decide 
as to the efficiency of some of his advice, especially with regard to 
the reliance that may be placed upon diffusion screens and cognate 
matters. It may be freely conceded that his remarks upon this 
head are very well worth reading, especially as much that he lays 
down can be proved by the aid of simple home-made appliances. 
It is refreshing to read, inter alia, how he attacks the fine old 
crusted belief in the ventilating operation of the open fireplace. 

The author might be expected to deal sensibly with the béles 
noires of blackened ceilings and polluted air of living-rooms through 
the combustion of gas. He shows how little is the share of gas, 
when properly burnt, in the production of the former effect; and 
goes to the root of the matter by recommending, for towns, the 
abandonment of the porous plaster ceilings in favour of varnished 
paper. As to the-sulphurous vapours, &c., so frequently dilated 
upon by newspaper writers when they want to discredit gas, the 
author’s task is equally well performed; but we would that we 
could believe that any amount of exposure of these popular illusions 
would suffice to root them out. In conclusion, we can, in all con- 
fidence, recommend Mr. Sugg’s book to the kindly attention of the 
technical and general reader, for an able exposition, in plain lan- 
guage and an agreeable style, of the many matters of which it treats 
in connection with the most important subject indicated by the 
title. 
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GAS AND WATER COMPANIES IN THE MONEY MARKET. 
Srocks generally in the Gas Market may be set down as still very 
strong, although Gaslight “A ’°—the one which attracts the lion’s 
share of business—after some lively fluctuations, finished last week 
by receding one point behind its last quotation. Opening very 
firmly on Monday, it went on well till early on Tuesday, when 
business was done at 2253. But from this point it fell away to 
9221 on Friday; finally closing on Saturday a little better. A 
slight further improvement appears not improbable. The “H” 
stock of the same Company, which is next to the‘ A” in point of 
quantity of business done in it, also declined, in sympathy; and 
shows a loss of 2. The other Metropolitan stocks remained very 
firm. Imperial Continental was in great favour, and improved 3. 
Other minor Foreign stocks also rose, especially Buenos Ayres 
(New), which more than regained the amount written off it last 
week in respect of its being “ex new.’ For the information of 
inquirers, we explain this to mean that shares purchased now do 
not entitle the purchaser to an allotment of any portion of the 
recent issue of new shares. This issue is of 5000 shares of £10 
each, ranking pari passw with the 27,875 existing shares, and 
allotted at par among the holders of the latter. There has been a 
demand for Metropolitan of Melbourne debentures, and some have 
changed hands at good prices. The latest colonial advices report a 
considerable rise in the ordinary shares of this Company. Seven 
weeks ago the quotation we noted was 85 percent. premium. The 
last quotation now to hand is 1024 per cent. premium. 

Water stocks were in much better odour, and there has been a 
general improvement nearly all round; the prices offered by buyers 
of Grand Junction, Kent, and Lambeth 74 per cents. marking a 
special rise. 

The markets closed at the end of the week as follows :— 


oe 


| 
| Paid | ciosing |vor'| Yield 




















When g2s 
% e) ex See r cl | | upon 
sees a \Dividend. Baa name. ishare Prices. PS Inveet- 
| | as | | | Wk. ment. 
| | 

£ p. ¢.| GAS COMPANIES. | | £58. 4. 
589,944 10 | 15 Oct.| 10 |Alliance & Dublin 10p.c.max| 10 19}—194| .. 5 2 6 
100,000, 20 |28Nov., 10 |Bahia,Limitel. . . . .| 20 23-o44*| -. '8 3 8 
200,000) 5 |18Nov.| 74 |Bombay,Limited . . . .| 65 | 64-7 |../5 7 1 
880,000 Stck.| 28 Aug. | 103 [Brentford Consolidated . .| 100 207-212... 5 1 5 
me ee 93| Do. New. . . « «| 100 |169—157| .. |418 8 
220,000} 20 |26Sept.| 10 |Brighton & Hove, Original .| 20 | 35—37/ .. 5 8 0 
820,000, 20 | , 11} |British. . . . « « « «| 90 | 41—48|.. 15 4 7 
278,759, 10 |13 Noy.| 10 |Buenos Ayres (New) Limited); 10 | 12—124+3 8 0 0 
147,740} 20 |28Aug.| 7 |Cagliari,Limited . . . .| 20 214394 64 5 
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234,060 10 |30July| 11 |European Limited . . 7 10 |214—224) .. 417 9 
90,000 10 |, | 11 | Do. New. .| 7154-16)... 5 8 4 
177,030) 10 - | | Do. do. . .| 5 |10§—11|.. 5 0 0 
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150,000 5 | ,, | 10 |Oriental,Limited. .. .| 6 + +4511 1 
50,000 5 |150ct.| 7 |Ottoman, Limited: : : :| 5 | 4$—53/|.. 1618 4 
750,000, 20 |26Sept.| 10 |Rio de Janeiro, Limited, .| 20 | 22—23/| .. 81310 
80,000 10 | 15 Oct. | 10 |San Paulo, Limited . . .| 10 | 18—14 |.. (7 210 
500,000 Stck.| 28 Aug.| 144 |South Metropolitan, A Stock) 100 260-265) .. 5 9 5 
1,350,000, .- ” 113 | 0. B do. | 100 |217—222) .. 5 510 
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695,260, » | 7 East London, Ordinary . .| 100 180—184+144 1 6 
000, 50 |12June) 8} Grand Junction . . . .| 60 104—108|+4 318 8 
699,250 Stck.| 13 Nov. | 10 |Kent . . « « « « o« «| 100 (245—250)+234 0 0 
106,300] 100 | June 7 |Lambeth, 10 p.c.max. . ., 100 180—185 +2 41 1 
406,200} 100 | 7 Do. Thp.c.max.. ,| 100 169—178+4 4 6 8 
150,000|/Stck.|26 Sept.) 4 | De. 4p.c. Deb. Stk. | 100 1l1—114.. 810 1 
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Deatu or Dr. VoELCKER.—We regret to record the death of Dr. Augustus 
Voelcker, F.R.S., whose name is familiar to the readers of the Journat in 
connection with various chemical researches of which the results have 
been given in its pages, but probably more especially with his investiga- 
tions into the value of gas lime for agricultural purposes. Dr. Voelcker 
was —- the first to systematically study this subject; and an article 
thereon which he communicated to our columns as long ago as 1865 not 
only attracted considerable attention at the time, but, having been re- 
printed in leaflet form, has since been sold by tens of thousands—a fact 
which fully testifies to the value of the special information it affords. The 
deceased gentleman was born at Frankfort-on-the-Main, and received his 
chief education at the University of Gittingen. In early life he came to 
England; and successively held the posts of assistant to the late Professor 
Johnston at Edinburgh, Professor of Chemistry in the Royal Agricultural 
College at Cirencester, and Professor of Chemistry to the Royal Agricul- 
tural Society of England. He was well known as the author of several 
works on theoretical and agricultural chemistry, such as the “ Chemistry 
of Food” and the “Chemistry of Manures.” He was in his 63rd year at 
the time of his death, which took place last Friday. 





Tue Loss or Power By FRICTION. 


M. Marcel Deprez a short time since completed an engine of 
200-horse power to be employed in the electrical transmission of 
force between Creil and Paris; and he made some experiments 
with the view of testing its capacity for the work it had to do— 
viz., keep up a speed of 600 revolutions per minute during an entire 
day without becoming heated. He ascertained that this condition 
had been fulfilled; and he then wished to measure approximately 
the power absorbed by the friction of the axes in their bearings. 
The results of his experiments were communicated to the Académie 
des Sciences, and are given in detail in the Comptes Rendus. They 
showed that at the speed of 140 revolutions per minute the loss by 
friction was equivalent to 20-horse power. The natural conclusion 
come to was that the engine had been badly constructed, as it is a 
principle admitted by all mechanicians that friction is independent 
of speed. M. Deprez, having satisfied himself that the engine was 
perfect, instituted some further experiments under various con- 
ditions, and found that when making from 500 to 600 revolutions 
per minute, the loss due to friction was only one-fifth of what it was 
previously. The result is certainly surprising; but the fact was 
satisfactorily demonstrated by a number of trials. Some explana- 
tion of it is needed; and this M. Deprez does not attempt to give. 


Tue ‘“* BLOWPIPE-FLAME”’ FURNACE. 


This was the title of a paper, by Mr. A. C. Engert, read before 
a recent meeting of the Society of Engineers. The author com- 
menced by referring to the interest displayed in the question of 
boiler defects; and the importance of the matter, as evidenced 
by the papers which had been read upon the subject before various 
scientific societies during the present year. After giving abstracts 
of these papers, and making some observations upon the theory of 
heat and combustion, he described a steam-boiler furnace recently 
invented by himself, and which, owing to the great heat produced, 
and the method of combustion adopted, he designated the ee tt 
flame furnace. In this furnace the ashpit is dispensed with, and 
only a curved passage for air left under the fire-bars. The mouth 
of the furnace is closed by an iron hanging door or apron, having 
perforations for the admission of air into the furnace. The furnace 
is fitted under a Lancashire or double-fiued boiler (18 feet long and 
7 feet diameter) at the author’s works at Bromley-by-Bow. It has 
a grate area of only 7 square feet ; the two flues forming the return 
for the products of combustion. At the end of the fire-grate is a 
fire-brick wall 3 feet thick; and then a chamber 3 feet long, beyond 
which is the bridge proper. The wall is carried up to within 
8 inches of the under side of the boiler ; and the bridge to within 
7 inches. The object of the author is to obtain a long perfect 
flame, and to keep it in close contact with the boiler-plate. With 
this furnace and boiler an evaporation of 13°02 lbs. of water from a 
temperature of 70° Fahr. per pound of coal has been obtained by 
Mr. D. Kinnear Clark, under conditions of slow combustion ; only 
a small proportion of steam being used during this trial for driving 
machinery. In a subsequent test made by Mr. W. Schénheyder, 
an evaporation of 11°48 lbs. of water from a temperature of 74° 
Fahr. per pound of coal was obtained with quick combustion; the 
boiler being in full work. The completeness of the combustion 
was shown by the absence of smoke from the chimney. 


Tue Sremens STANDARD OF LIGHT. 


Dr. Werner Siemens does not approve of the Violle fused plati- 
num standard of light, because platinum at the point of solidification 
readily takes up foreign substances which change the temperature 
of the point in question. He believes that platinum at the fusion 
point is free from this objection, and is thus more suitable for 
the purpose, especially as its temperature in this condition does not 
greatly differ from that of the Violle standard, and therefore it 
possesses the same advantages in the matter of colour, brilliancy, &c. 
Dr. Siemens prefers to use the platinum in the form of a thin sheet 
or foil, enclosed in a metal case having a hole, 1 square millimétre 
in area, just in front of the foil. A current of electricity is sent 
through the foil until it melts; and, at the instant of melting, a 
quantity of light equal to one-tenth of the Violle standard is trans- 
mitted through the hole. It is claimed that, by suitably graduating 
the electric current, the melting point of the platinum can be delayed 
until the precise moment when an observation is to be taken for 
comparison with other lights. M. Violle dismisses this proposed 
standard as being too little; but there are other obvious objections 
to it. The extreme brevity of the phenomenon of melting a plati- 
num foil by an electric current should of itself be a sufficient bar to 
a practical adoption of the idea. It is even more evanescent than 
M. Violle’s unit, which is saying a great deal; and therefore it 
seems idle to propose to legalize a standard which is available for 
use only as it vanishes under the observer's hand. 


Tue Opticat Stupy oF PorTLAND CEMENT. 


M. Lechatelier has recently studied the optical appearance of 
thin plates of Portland cement, in order to discover the nature 
of some of the substances which enter into its composition. 
This method has enabled him to detect the formation, during 
the setting of the cement, of crystallized hydrate of lime and 
crystallized aluminate of lime. M. Lechatelier has continued 
these researches by studying the progressive decomposition of 
cements by water. Hydrated cements, treated with a great excess 
of water, give up their lime. It has hitherto been considered that 
the lime thus dissolved out was free lime ; and upon this reaction 
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is founded the generally followed process for determining the pro- 
portion of lime in cement. In reality, the lime thus removed by 
water is largely (often even totally) combined lime, which explains 
how it is that in any particular laboratory the same quantity of free 
lime is found in all cements, and in different laboratories the quan- 
tities of lime found are commonly simple multiples of one another. 
These quantities are proportionate to the volume of water employed 
in the analysis, for the decomposition of calcareous salts obeys the 
laws of chemical equivalency, and stops when the proportion of 
lime contained in a unit of volume of the solvent attains a given 
value. Vicat and all authors who have treated of cements have 
noted the probable decomposition of silicates and aluminates of 
lime ; but they have never studied it thoroughly, nor taken account 
of it in the titration of free lime. Free lime may be determined 
by dissolution, provided that very little water at a time is used, and 
not renewed until it is saturated with lime—that is to say, when it 
contains 1°3 grammes per litre. Under these conditions no lime 
compound will be destroyed. Calcic ferrite, the least stable of all, 
only begins to decompose when the solution contains less than 
0°62 gramme of lime per litre. In this way it may be found that 
slow-setting hydraulic cements contain a large quantity of free 
lime, while quick-setting cements contain comparatively none. By 
continuing the progressive action of water, all the calcareous com- 
pounds formed during the setting of cements may be decomposed. 


THE HeEFNER-ALTENECK STANDARD OF LIGHT. 


Dr. Bunte has recently described the Hefner-Alteneck standard of 
light before the German Gas and Water Works Managers’ Society. 
This standard consists of a lamp burning amyl-acetate by means 
of a simple cotton wick. The designer has deliberately adopted 
a lamp with a wick, because he has found, on experiment, that a 
lamp without a wick is a comparatively complicated and trouble- 
some affair. The height of the lamp-flame is, however, fixed, 
because experience shows that with a known diameter and height 
of flame the illuminating power is constant; and this is true of all 
descriptions of luminous material, whether parafiin, oil, or candles. 
The standard is defined as being the light given by a freely burning 
flame of amyl-acetate, burning to a height of 40 mm. from a solid 
round wick contained in a tube of German silver, 8 mm. in 
diameter internally, and 8°3 mm. in diameter externally, standing 
25 mm. above the body of the lamp, and lighted 10 minutes before 
the observation is made. . The power of this lamp is equal to the 
average of an English standard candle with a flame 43 mm. high. 
The lamp itself is very simple, without a chimney ; and the height 
of the wick is regulated by a cog mechanism of the most ordinary 
kind. An upright rod with a projecting wire stands upon the 
lamp to gauge the height of the flame. The amyl-acetate is sold 
in Berlin at 6 marks the kilogramme delivered. The lamp is 
manufactured by Messrs. Siemens and Halske in Berlin, and sold 
at 20 marks gross; so that in price the arrangement compares very 
favourably with the platinum standard. 


Tests oF STEEL. 


In a paper read by Mr. Pedro G. Salom before the American 
Institute of Mining Engineers, upon the testing of steel for ship- 
building and boiler-making, the author was led to declare against 
physical tests, and to express a decided preference for chemical 
analyses of the material. His reasons for formulating this startling 
conclusion are that figures expressing tensile strength and extension 
of steel are meaningless unless all the conditions of the tests, 
dimensions of test-pieces, &c., are either specified or are understood 
to be based upon some uniform standard. If this were done, the 
relation between extension and reduction in area for an 8-inch 
test-piece might be accepted as a fair indication of the quality of 
the steel. If the elongation under breaking stress is 28 or 80 per 
cent., the reduction in area should be 56 or 60 per cent.—just 
double the proportional elongation. This relation ought to be 
insisted upon for tough steel. Apart from this, however, Mr. 
Salom declares that the results of testing are so modified by the 
manner in which the tests are conducted—by the quickness or 
slowness of the application of the strain after the elastic limit has 
been reached, by the thickness of the metal operated upon, the 
duration of stresses, &c.—that, taking into consideration the time, 
trouble, and expense of making suflicient tests to fairly cover a 
large purchase of material, “the day is not far distant when 
chemical specifications alone will be prescribed. Chemical methods 
are becoming more rapid and accurate every day. Combined 
carbon can be determined in five minutes, and manganese in one 
hour; and, with a previous knowledge of the stock from which the 
steel is made, there is little more to be desired.”’ 








Mr. Drxon’s Lectures on “Tue Use or Coat Gas.”—The first of the 
three lectures on this subject, by Mr. Harold B. Dixon, M.A., Millard 
Lecturer in Chemistry at Balliol College, Oxford, was delivered on 
Monday last week, and the second last night. Mr. Dixon has kindly con- 
sented to revise our report of these lectures, which form one of the courses 
of Cantor Lectures for the present session of the Society of Arts. The 
first lecture is already in type, and under revision by the author. It will 
appear next week. 

Execrric Licutine (?) ar CLeETHORPES.—A correspondent writes us 
as follows :—‘ The electric farce at Cleethorpes is no doubt very attractive 
to sea-gulls; but from a ratepayer's point of view the matter is not so 
happy. Its cost is at least double that of gas; and yet all the lamps are 
never lighted at one time. But for the last fortnight, or more, not a light 
has shown. It has been moonlight a few nights, it is true; but last Thurs- 
day night it was—well, I shall say no more Egyptian, henceforth it will be 
Cleethorpian darkness.” The collapse is attributed to the breaking down 
of the engine. 








Communicated Articles. 


THE HEATING OF AIR AND ITS VALUE IN 
REGENERATIVE FURNACES. 
By W. Gapp, C.E., Erc., of Manchester. 
Past Vice-President of the Scientific and Mechanical Society. 
Seconp ARTICLE. 

It is very essential, in further considering this subject, to bear in 
mind two important properties connected with heat. Heat, like 
electricity, always travels from a higher to a lower potential, and 
never from a lower to a higher. Again, intensity is capable of 
being converted into quantity; but quantity can only be converted 
into intensity by the intervention of mechanical aid. The second 
proposition is, indeed, a corollary of the first. These properties 
arise from the fact that the natural forces are liberated forces ; and 
thus will not, in the absence of mechanical intervention, permit of 
being turned back upon themselves, so to speak. From this it 
follows that, however long air may be held in a heated chamber or 
passage, it cannot become hotter than the passage itself. Surely, 
then, it is of the first importance in designing a furnace to ascer- 
tain the minimum length of passage which will accomplish the 
purpose in view, so that no energy may be wasted in unnecessary 
friction. 

The soundness of the foregoing is corroborated by Regnault’s 
experiment for the determination of the specific heat of air under 
constant pressure, as referred to by Mr. Dixon (ante, p. 847). In 
this experiment, a measured mass of air was passed through the 
apparatus at varying speeds; and the quantity of heat obtained 
therefrom remained constant. In estimating the value of this 
experiment, it is necessary to make a careful distinction between 
mass and volume. Leta given mass of air enter a heated passage, 
the same will be expanded in volume according to the temperature 
of the passage, and will thus enormously reduce the weight of, or 
number of molecules in a cubic foot or other measurement. Thus, 
if we ascribe an uniform speed to the taking up of heat to each of 
the molecules as they arrive in the required positions, the number 
of molecules, as compared with the extent of heating surface, 
becomes less and less as the heat increases in intensity, if the 
pressure be kept constant. These molecules driven wide apart by 
the expansion, have room to make more extended orbital paths; 
each in turn approaching one or other of the sides of the passage 
(but never coming in actual contact, as some persons seem to sup- 
pose), only to be driven on a new curve, and give place to the fresh 
comer. Indeed, it is probable that here lies the explanation why 
air may take up heat by convection and not by radiancy; the 
former being due to orbital motion, while the latter perhaps pro- 
duces axillary revolution only. Whether this latter be so or not, it 
does not in any way affect the practical result that air in passages 
becomes very rapidly heated; and that, whatever its intensity, the 
quantity of heat in a given volume of so highly expanded air, is 
comparatively very small. Now, if quantity be required, it must 
be either obtained from a very speeded current or from a slower 
current at higher pressure ; but in neither case is there any benefit 
to be obtained by extending the length of passage beyond what is 
required te bring the volume up to the intensity of the brickwork. 
It will probably be here asked whether it be true that the air pas- 
sages occupying so large an amount of space around the central 
portions of the furnace, have played no useful part whatever. In 
reply to such a question, it may be stated that they have played a 
useful part, but one very different to that for which they were 
designed. It must, however, be added, that this can all be better 
effected in a much simpler and less expensive manner. 

The part played by the heated air, to which reference is here 
made, is that of insulating, to a great extent, the heat of the 
furnace. In a measure, heat may insulate heat, and the body of 
hot air in the multitude of passages has acted similarly to a jacket 
of steam round a cylinder. There is, curiously enough, in the 
article on the Report on the Gas Section of the Crystal Palace 
Exhibition, which appears in the same number of the JOURNAL as 
contains the first portion of the present communication (ante, p.986), 
a statement entirely in accord with the foregoing. In that article, 
when referring to gas ovens, the following words occur :—‘ Slag- 
wool jacketing is of very little service; for when this packing 1s 
raked out, so as to leave a simple air jacket, the performance of the 
stove is not affected.” Justso. In the light of what has gone 
before, it is exactly what would be expected; a jacket of hot air 
acting, to a great extent, as an insulator of the heat in the furnace 
or oven, as the case may be. But although the air in the multiple 
passages has acted in this manner, to some extent beneficially, 
it does not by any means follow that this is the most proper 
method of applying the principle. On the other hand, it would 
appear to be a highly improper and unsuitable method, as all the 
passages broken into one another, would unquestionably answer 
the same purpose, so far as the secondary air supply is concerned. 
If the reader should have any lingering doubt on this matter, let 
him consider that if long passages are valuable, they must be so on 
the supposition that air is capable of carrying heat forward a great 
distance ; which is entirely disproved by the records of Mr. Dixon’s 
experiments already referred to. Let graphic curves be construc- 
ted (that is, plotted on paper) from the two sets of temperatures he 
gives—viz., 189, 92, 54, 42, when no air is passing; and 287, 150, 
73, 58, when the air is drawn through at a moderate speed. These 
two curves will show at a glance how little distance the heat has 
been carried forward in the tube before it is given up; and how 
small the quantity, as compared with the intensity, which allows 
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of it being all absorbed by so short a portion of the passage. In 
the platinum experiment, only one reading is given before and 
after the passing of air—viz., 108° C. before, and 188° C. afterwards. 
This shows one thing certain—that at some point nearer the source 
of heat a temperature of 268° C. existed in the air; but three points 
are requisite to construct the curve. 

The outcome of all the published experiments, together with the 
accumulations of experiments, bearing on the subject, made by the 
writer and others during the last 20 years, is clearly this—that the 
underlying principles of so-called regeneration have been, to a large 
extent, misunderstood by the profession in general, and conse- 
quently much faulty construction of furnaces of all kinds has been 
the result. In a great measure the subject has, in the past, been 
treated as though conduction and radiation were not great facts, 
with which it is of the first importance to deal. It is certainly 
time to pay more attention to simple conservation of heat, in- 
stead of to a new birth of it exclusively. The waste heat will 
be best utilized by causing it to insulate or prevent the dissi- 
pation of new heat generated. Note how much the heat of a fur- 
nace is lowered by the introduction of green fuel; the heat in 
the furnace passing from a higher to a lower potential, thus con- 
verting a large amount of intensity into its relative quantity. 
The same thing, slightly different in form, happens where the sur- 
roundings of a furnace are cooled. Thus it will be seen to be highly 
important to get the best possible insulation for a furnace. Hence, 
so far as the air passages of regenerator furnaces have served this 
purpose, they have been highly useful. There is a trite saying 
amongst a certain section of mechanical engineers in Lancashire, 
to the effect that ‘it is a folly to start a 200-horse engine for the 
purpose of winding a bobbin.” So, also, it is a folly to build com- 
plicated air passages about a furnace for so simple an object 
required. The writer is reminded by a professional correspondent 
how different all this is to what has hitherto been taught amongst gas 
engineers—viz., that air was supposed to be heated very gradually, 
requiring great extent of surface and prolonged contact to enable it 
to be delivered sufliciently hot. Of course, if this were so, the complex 
air passages of a regenerator furnace would not only be justifiable, 
but necessary. The reader will now doubtless see that this is not so; 
and that the correct form of gas-furnace has yet to be designed. 
The ideal gas-furnace should be simple, cheap, durable, and be 
capable of utilizing the whole of the energy permissible by the laws 
of Nature. It is to this end that an investigation by The Gas 
Institute would have been of value. It may not be much a matter 
of regret, as possibly private effort and enterprise may do sufficient 
to enable the numerous clever constructive gas engineers of the 
country to achieve all that may be reasonably desired in this 
direction. To this end, however, it is necessary to add that 
nothing herein stated refers to the conditions or behaviour, in a 
gas regenerator furnace, of the products of combustion ; but simply 
to air, as the supporter of secondary firing, while in its passage to 
the furnace. 

There is much of importance to be considered, both with regard 
to primary combustion, the products thereof, the secondary pro- 
ducts, and all the conditions combined, which should cause the 
treatment of the whole subject to be modified very considerably, 
now that the behaviour of air in its relation to heat is better 
understood. As, however, these other matters must be each 
separately dealt with, in the interests of scientific gas making, the 
special portion of the subject under discussion is now, for the 
present, left to the serious and careful thought of all concerned, 
with the earnest hope that out of Mr. Valon’s valuable and fearless 
investigations that amount of good which they undoubtedly may 
be the means of causing will result, not only to the gas-making, 
but to the gas-paying community. 





GAS AFFAIRS IN NEW ZEALAND. 
By D. A. Granam, 
Engineer of the Dunedin Corporation Gas-Works. 

It having been suggested to me, some time ago, that a few notes 
relating to gas matters in New Zealand would be acceptable to the 
readers of the Journal, I send the following jottings :— 

Formerly the coals used in New Zealand gas-works were prin- 
cipally from Newcastle (N.S.W.) ; now New Zealand west coast are 
used, almost to the entire exclusion of Newcastle. The ‘‘ Grey- 
mouth” coal is obtained from three pits—the West Port Coal 
Company, Kennedy’s Brunner coal, and the Coal-Pit Heath Coal 
Company. Their coal will produce from 10,750 to 11,250 cubic 
feet of from 17 to 19 candle gas with ordinary working, as distinct 
from experimental work. This coal produces 12 ewt. of coke, 10 
gallons of tar, and 10 gallons of water per ton; and the quality of 
17 to 19 candle gas—generally 18 and 18} candles—can be main- 
tained without any admixture of shale (Sydney), which in an 
experimental trial I find produces 12,000 cubic feet of 37-candle 
gas (Sugg’s ‘‘ London” burner), ascertained by proportion when 
consuming 1°8, 2°0, and 2°1 cubic feet per hour. 

These ‘* Greymouth ” coals cost about 12s. at the pit; but there 
is a bar at Greymouth which prevents the coal from being sold as 
cheaply as is desirable. The bar is only covered 6 feet at low 
water, and tides only rise 6 feet here ; so that until large steamers 
with broad beams and shallow draughts undertake the carriage, 
freights for such short distances as Dunedin will continue to cost 
15s. per ton. This coal is at present delivered at the Dunedin 
Gas-Works for about 82s. 6d. per ton. It gives considerable 
trouble with stopped pipes in various New Zealand and Australian 
gas-works; and previous to my altering my ascension-pipes and 








mouthpieces I found it exceedingly troublesome. But since I 
adopted 6-inch ascension-pipes instead of the 4-inch formerly in 
use, and introduced the lip mouthpiece shown in the accompany- 
ing illustration (which I believe I was the first to design and 
adopt), I have never had a single stopped pipe, except the small 
accumulation which occasionally gathers at the bottom of the 
ascension-pipe, and which is easily removed with a cold auger. I 
have employed the lip mouthpiece at Stalybridge and Middleton, 
and have also used it at Dunedin ; and by those who are troubled 
with stopped pipes it deserves a trial. 


" 




















Tar 
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It will seen from the above diagrams that tar can accumulate in 
the front of the lip. I originally adopted this form to obtain equal 
pressure with Morton’s lids, and with a view to retaining a 
quantity of tar in the lip. This, if the heats are not high, will 
keep the ascension-pipes perfectly clean; while if they are high, 
it will not allow any considerable accumulation at the bottom of 
the ascension-pipes. The light oils evaporate from the tar which 
accumulates from the charge, and prevent any stoppage in the 
ascension-pipes. I have now used this form for a number of years ; 
and I think it is most effectual in preventing stopped pipes. If the 
heats are too low, it has a tendency to spoil the coke, if used for 
certain purposes; but if the heats are high, nothing but a little 
thick tar or nearly dry soot is left in the bottom of the mouthpiece 
when the retorts are drawn. I find that with 22 in. by 14 in. 
retorts we make upwards of 6000 cubic feet of gas - mouthpiece ; 
but my opinion is that those who use this coal ought to have 
retorts 15 inches deep, as the coal swells and fills the retort much 
more readily than any home coal of which I have had experience 
in working. But for this circumstance I could obtain a larger 
make per mouthpiece. 

I have also adopted another improvement here, in the con- 
struction of furnace-door frames, which consists in putting in three 
parting plates and bolts in the frame, as shown in the annexed 
diagram. The heat breaks the frame at the three partings. The 
three bolts hold the three broken pieces together, and I have not 














yet found that any of these frames break at any other place than 
where I have made these partings. (I still adhere to the immemo- 
rial method of firing ; we on this side of the world—the southern 
hemisphere—awaiting the best results obtainable in the Old World 
before we in the New adopt what might here be considered to be 
new-fangled.) 

I have likewise introduced a much larger ascension-pipe than 
formerly, and keep the pipes 3 feet higher up than was the practice 
at home—a very desirable change, and one which can be more 
easily adopted if malleable iron ascension-pipes be used, which 
throws less weight on the front of the retort-settings and mouth- 
pieces, and also tends to prevent breakage from weight in front of 
the retorts. 

Sydney cannel, producing, as I before stated, 12,000 cubic feet 
of 87-candle gas, costs 50s. at Sydney; and about 70s. delivered 
at New Zealand gas-works. We use none here as yet; but as we 
have had a more severe winter than usual, we shall probably 
require to use a small percentage when the temperature falls below 
88° Fahr. I find that New Zealand west coast coals deposit a 
sooty accumulation in the condensers; and this is covered with a 
green coating, due, I think, to the condensation of benzene vapours. 
I find this deposit in the vertical annular condensers, in front of 
the exhauster, and after the gas has passed through a horizontal 
condenser. 

In Dunedin the price of gas has lately been reduced to 9s. per 
1000 cubic feet for lighting purposes, and 7s. 6d. per 1000 cubic feet 
for gas-engines and cooking purposes. Formerly 10s. per 1000 
cubic feet was charged for lighting. We purpose manufacturing 
sulphate of ammonia shortly ; and we are now making crude car- 
bolic acid and creosote. We pay £7 for sulphuric acid made from 
sulphur. We have here an island of sulphur—White Island—from 
which the sulphur is obtained. No sulphuric acid is made here 
from pyrites. aha 

In addition to the coal I have already mentioned, splendid bitu- 
minous coal has recently been found in Hokatika in the Grey- 
mouth district. The West Port Colliery Company are also working 
their field; but their coal sells principally for firing, and has a 
good sale for steaming purposes. In the neighbourhood of Dunedin 
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there are enormous quantities of lignite coal, which, on trial in an 
experimental setting, produced 11,000 cubic feet of 8 to 10 candle 
gas, from 500 to 600 lbs. of water, and 750 lbs. of coke per ton ; the 
ash being from 3 to 5 per cent. of the weight of the coal. A 
colliery producing a coal intermediate between a bituminons coal 
and lignite—the Shag Point at Palmerston—has ceased operations 
lately. The workings ran out under the sea, and the sea broke in. 
This coal was inferior to Newcastle (N.S.W.) ; but resembled it in 
that a considerable proportion of its weight is made up of vegetable 
charcoal. 

We have first-class lime for gas-purifying purposes here. It is 
delivered for 24s. 6d. in the works. Formerly 82s. 6d. was the price; 
but threatened competition has brought about a reduction. 

One of the three daily papers published here had its premises 
lighted up by electricity; but, on account of the expense, with 
our gas at 9s. per 1000 cubic feet, it has had to be abandoned. 
One of the best means of cutting off rivalry is to endeavour to 
make a really good quality of gas. I find that our New Zealand 
coal can be depended upon to produce not less than a minimum of 
10,750 cubic feet of 18 to 184 candle gas per ton; and when this 
quality is maintained §he public are very well pleased. We are 
about to erect one of Kirkham, Hulett, and Chandler’s washer- 
scrubbers, which I hope will remove the remaining ammonia. I 
find in practice that the deposition of naphthalene is largely 
dependent upon the presence of ammonia in the gas, and that if it 
be absent there is less tendency for naphthalene to deposit in the 
mains and services. This is doubtless due to the cooling effect of 
the ammonia. When coming into a cool service it unites with the 
watery vapour in the gas, accelerated by the deposit of the naphtha- 
lene, which, although in the first instance due to the decomposition 
of the gas at high temperatures, nevertheless finally appears in the 
mains and service-pipes, and proves to be most troublesome when 
ammonia is present. 

The Brunner Coal Company have recently been manufacturing 
retorts and fire-bricks. The clay is very pure, and quite free from 
iron ; but it requires weathering to break it up, there being too 
much grit both in the retorts and in the bricks. This, however, 
the proprietor (Mr. Kennedy) is remedying. We have a number of 
his retorts at work, and have subjected them to a very high trial 
heat ; and, with the exception of tke tops, they have all stood very 
well indeed. They cost 15s. delivered, as against 12s. 6d. for the 
Stourbridge-made article. It is handy to have a maker near, when 
retorts are required at short notice. Unfortunately, in the colonies, 
it is sometimes difficult to get Committees to sanction the ordering 
of goods until the last moment, which is very frequently too late 
for economical management. Here everything in the gas-works 
line costs from twice to three times the home prices; so that in 
some cases action is not taken until dire necessity compels. Bricks 
(Stourbridge) sell at £12 per 1000, although they and the local-made 
article have been as low as £10 per 1000. Castings are from about 
14s. to 18s. per cwt. 


+ 
Gechnical Record. 
ELECTRIC LIGHTING IN AMERICA. 

At the Meeting of the Society of Arts last Wednesday—Sir F. J. 
BRAMWELL in the chair—a paper on the above subject was read by 
Mr. W. H. Preece, F.R.S. 

He commenced by saying that electric lighting is flourishing in 
America much more than it is at home; and in proof of this state- 
ment he adduced the fact that there are 90,000 arc lamps alight 
every night in the States, and many central stations working regu- 
larly both with arc and with incandescentlamps. Contrasting the 
brilliantly illuminated avenues of New York with the “ dull and 
dark ”’ streets of London, he stated that on the evening of Oct. 21 last 
he drove from the Windsor Hotel, New York, to the Cunard Wharf 
(a distance of about four miles) through streets entirely lighted by 
electricity. On the 30th of the same month he drove from Euston 
to Waterloo without seeing a single electric light. While in 
America he visited Montreal, Philadelphia, Buffalo, Cleveland, 
Chicago, St. Louis, Indianapolis, Boston, and New York, and found 
in each city the principal streets and warehouses, as well as stores 
and places of public resort, lighted by arc lamps. It was with are 
lighting that the greatest advances had been made in the States. 
In Chicago the number of are lamps installed had doubled; in- 
creasing from 1000 to 2000 during the past 12 months. More than 
one electric light company paid dividends to its shareholders; and 
all the manufacturers, as well as the lighting companies, seemed to 
be full of work. The principal systems in use were for arc lamps, 
the Brush, the Weston, and the Thomson-Houston; but there were 
other arc systems, not so well known on this side of the Atlantic, 
such as the Hochhausen, the Van de Poel, the Western Electric, 
the Fuller, the Sperry, &c. For glow lamps there were the Edison 
and the Weston. 

Having referred to an improvement recently made in the Brush 
dynamo by the introduction of a new armature, by means of which 
its 8 gy and output had been very largely increased, he pro- 
ceeded to give some account of the Weston system of lighting, 
which he considered to be, regarded merely from a mechanical 
point of view, the best in use in the States. The beautiful suspen- 
sion bridge at Brooklyn was, he said, lighted entirely by 82 Weston 
lamps; and the view from the harbour of New York was one of 
the prettiest optical effects he had seen. Local companies using 
the Weston arc system were successfully operating central stations, 











supplying a large number of lights for rental at Boston, Springfield, 
Manchester, Providence, Newport (Rhode Island), New York City, 
Rochester, and other places. : 

He next called attention to the Thomson-Houston system, 
which, he said, was at present unknown in England, but contained 
some beautiful and ingenious novelties. The ordinary size Thom. 
son-Houston dynamo lighted up 25 arc lamps, and it had 225 lbs, 
of copper on the armature, and 700 lbs. on the field-magnet. When 
rotated at the ordinary speed of about 900 revolutions per minute, 
it acquired an electro-motive force of 1200 volts, and generated a 
current of 9°8 ampéres in the lamp circuit. The lamps had an 
average resistance of 4°5 olims; and the electro-motive force that 
each lamp took was 45 volts. A 25-lamp circuit absorbed 
23°25-horse power. The commercial efficiency of the machine 
was, therefore, about 80 per cent. Frequently as many as seven of 
these dynamos were joined up in series. An interesting example 
of lighting was that of a new swing bridge crossing the river at 
Rush Street, Chicago, which was moved with promptitude, and 
lighted with brilliancy, by steam-engines fixed in the centre of the 
bridge. All connection with the shore was cut off when opening ; 
but the whole thing worked with great steadiness, although a heavy 
traffic was maintained all day long. 

With regard to the question of supplying light from central 
stations, Mr. Preece said he visited several stations in various 
towns, and found 164 Thomson-Houston are lamps alight in the 
public streets and shops in Montreal. The wires were carried 
through the streets on most unsightly posts. The charge was 50 cents 
per lamp per night from dark to midnight, or upwards of £35 per 
lamp per annum. He visited other central stations worked on 
this system, and learned that it was decided to light up the public 
streets of Ottawa entirely by it; the power to be obtained from the 
celebrated Chaudiére Falls. Another central station he inspected 
was that of the Brush system at Philadelphia; where 1200-horse 
power was employed in supplying electricity for nearly 1000 lamps. 
As in Montreal, open wires were used, supplying 25 circuits, most 
of which were four miles long. There was one, however, which 
was 10 miles long. ‘The charge for each lamp was 25 dols. per 
month, which is equivalent to £60 per lamp per annum. ‘The 
Brush people have two central stations at Boston, lighting up 816 
arc lamps; in fact, there are very few towns of any consequence 
in the States which do not possess central stations worked by 
the Brush Company. Mr. Preece says there are, probably, 25,00) 
Brush arc lamps in constant use in the States. At Chicago there 
are now upwards of 2000 are lamps in operation, and they are 
increasing in number every day. The Lincoln Park has all its 
drives lighted by arc lamps, with very great effect; especially on 
the unique drive skirting the shore of Lake Michigan. There are 
several central stations belonging to various companies in Chicago 
—viz., the Western Electric, the Van de Poel, the Fuller, and the 
Sperry Company; while the Hochhausen system is about to be 
started with a central station for several hundred lamps. He did 
not observe any particular novelty in the form of lamps used; and 
the impression he gained was that there were some European 
lamps which far surpassed the American ones in steadiness and 
efficiency. 

Mr. Preece did not see in the States one single instance of street 
lighting by glow lamps. In every case arc lamps were used for 
this purpose ; and they were usually fixed on much taller posts than 
we are accustomed to see in England, arranged in zigzag fashion 
along the streets, at a distance from each other of about 50 yards. 
Although the effect of this street lighting by arc lamps was brilliant, 
it was by no means perfect ; and no effort seems to have been made 
to distribute the light uniformly. In fact, the question does not 
seem to have been attacked at all from a scientific point of view ; 
the commercial spirit alone appearing to have been exercised in 
developing this enterprise. Mr. Preece gave some details of an 
interesting experiment which had been tried in Cleveland, where 
eight Brush lamps were fixed upon the tops of four iron masts, 
each about 250 feet high, fixed in prominent positions in the city. 
These masts were made of riveted boiler-plate, were erected in situ, 
and raised by jacks as they were made. The diameter was 8 inches 
at the top, and 8 feet at the bottom; and they cost £800 each. He 
said he was bound to admit that, to him, the effect was very poor. 
The streets were illuminated only by a light equal to a very pale 
moonlight, concentrated, as it were, at one end only of the street. 
There are 300 other arc lamps in Cleveland, Ohio. At St. Louis, 
the Court House in the centre of the town was surrounded by 
permanent arc lamps; but, except for illuminating the dome 
of the house itself, the effect upon the contiguous streets was 
poor. Here one of the streets was lighted by two arc lamps on 
each pole on one side of the street; and the effect was certainly 
indifferent, and gave one the idea of a great. waste of light. 
Washington has been experimentally illuminated by the Brush- 
Swan Electric Light Company, by very large are lamps of 4000- 
candle power each, fitted with large conical reflectors, throwing a 
great body of light down the streets to be illuminated. The various 
avenues radiating from the Capitol are thus lighted ; and a circle 
of 14 lights, without reflectors, surrounds the top of the Capitol, 
the effect of which was reported to be very fine. However, after 
an experimental run of 45 days of these lights, the Commissioners 
empowered to decide upon the success of the experiment gave 
their veto against its continuance. It is, perhaps, interesting to 
point out that the price paid in New York is 70 cents. per night, or 
£50 per annum for each arc lamp ; but a fine is inflicted on the light- 
ing company of 1°40 dols. for each time that a lamp is reported to 
have been out; and Mr. Preece confessed that he had seen them 
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out several times. He thought the infliction of the fine acted as a 
healthy check upon the good working of the system. 

Coming to methods of incandescent lighting, Mr. Preece remarked 
that these did not seem to have flourished so much as are lighting ; 
nor, indeed, had they been applied to private houses to the same 
extent as in England. The principal system in practical use was 
that of Mr. Edison. House lighting had been attacked mainly by 
the Edison Company. They had a central station in New York, 
which was opened on Sept. 3, 1882; and from this date to the 
time of Mr. Preece’s visit there had been only 2} hours stoppage. 
This was due solely to carelessness. He continued his observations 
on this subject as follows:—There are now 587 subscribers who 
have discarded gas, and who are using altogether 12,764 lamps, served 
day and night; and the present arrangements of the Company are 
quite inadequate to supply all the applicants who desire the light. 
‘The price charged is the same as that which would be paid if gas 
were supplied at 7s. 9d. per 1000 cubic feet; but there is every 
reason to believe that this rate is too small, and does not give a 
sufficient margin of profit. It is interesting, however, to know 
that the system is worked at a profit, and that during the past 
twelve months the balance on the right side has been sufficient 
to pay a dividend of 3 per cent. on the capital invested; but no 
dividend has yet been declared. The earnings per lamp-hour are 
1:04c., while the cost of production for the same period is 0°75c. 
The Board of Trade unit, which was intended to form the basis of 
the charge made for the supply of electricity in England, under the 
hasty and abortive Act of 1882, was equal to 1000 watt-hours. 
Now, an Edison 16-candle lamp absorbs 80 watts; and, therefore, 
12°5 lamps alight for one hour would consume a Board of Trade 
unit. These lamps would cost in New York 15c. for that time; 
and, therefore, the charge made in New York is equivalent to 74d. 
per Board of Trade unit. The average number of hours of lighting 
appears to be 2°4 per lamp per day. A record is kept of every lamp, 
so that the average life is known, and it comes out at about 477 hours. 
The consumption of coal is 0°82 lb. per lamp-hour ; and there are 
5 lamps per horse power—rather a low result, due probably to the 
inefficiency of the old system of conductors. The average number 
of lamps per subscriber is 21; while the average amount paid 
annually by each subscriber is £40. The difficulties that have 
occurred in practical working have arisen principally from a too 
free use of fuses, which have given much trouble by going out 
when they ought not to doso. The conductors have, unfortunately, 
been fitted with bad joints; and a good deal of annoyance has 
arisen from leaks in the mains. But all these defects are due to 
immature experience, and can readily be remedied in future exten- 
sions. The distribution of the currents is carried out by a net- 
work system of double mains, which involves the use of an immense 
weight of copper. Dr. Hopkinson in England, and Mr. Edison in 
America, have independently of each other shown how an economy 
of 60 per cent. in the weight of copper used can be effected by 
employing three wires and two dynamos. The whole area of the 
portion of the city lighted by the Edison system is about a quarter 
of a square mile. It covers 50 blocks of buildings, and 15 streets ; 
and the capital invested is £200,000. It is intended to open two 
more stations, of much larger dimensions, in the upper part of 
New York; and there is no doubt that, with the experience gained, 
the troubles encountered in the old station will be remedied. 

At Roselle, a small village in New Jersey, Mr. Preece saw a very 
interesting installation. There!1200 lamps were used, supplied by 
three dynamo machines joined up in series; the lamps also being 
worked in three series. Overhead wires were used, and the charge 
was 1 ec. per hour for each 10-candle lamp ; being equivalent to gas 
at 2°5 dols. (or about 10s.) per 1000 cubic feet. Another very inte- 
resting central station, wired up on the new 38-wire system, was 
established at Brockton, a town about 17 miles from Boston. 
There were 2090 lamps going, and 1040 were about to be started 
at the time of Mr. Preece’s visit. The station was installed in 
October, 1883, with 250 lamps; and the rate charged was 1 c. per 
hour for each 10-candle lamp. There were 108 subscribers. The 
capital of the Company was 100,000 dols., 25 per cent. of which 
belonged to the parent Company. The station had not yet earned 
a dividend; but in the first year the expenditure balanced the 
receipts. The business is growing; and it is believed that at the 
end of the second year a handsome balance will be realized. It is 
in the hands of a very earnest worker—Mr. W. Lloyd Garrison— 
who is determined to faithfully test the commercial value of the 
new illuminant. He also inspected two large central siations in 
New York, worked on the Weston high-tension system. One sta- 
tion worked 384 arc lamps; while the other was working 500 are, 
and 1750 glow lamps. All the details of these two stations mani- 
fested the same mechanical skill and solid appearance which charac- 
terized the Weston system. In no instance could he perceive suffi- 
cient appreciation given to the value of a renewal fund to provide 

for depreciation. Some estimated the proper allowance for depre- 
ciation as low as 2} per cent., and others at 5 per cent.; but in no 
case did anybody exceed the latter figure. It was, he considered, 
very questionable whether this was sufficient to allow for the decay 
and deterioration of electrical plant, especially of the conduciors, 
which formed so heavy an item in the expenditure in England. 
He scarcely thought less than 74 per cent. should be allowed. 

In regard to conductors, Mr. Preece said that in all cases through- 
out the whole of the States, with the exception of the Edison system, 
the conductors were invariably aérial wires, generally of copper, 
protected to a certain extent with cotton or hemp covering, and 
supported by poles fixed along the kerbs of the streets. The high- 
tension currents were always used; and up to the present time the 





freedom from danger had been very marked. A considerable 
amount of trouble had been caused to the telegraph and telephone 
companies by these powerful electric light currents finding their 
way into the telephone and telegraph circuits by contacts ; and two 
serious fires occurred while he was in New York. He traced no 
less than seven fires in offices, which were undoubtedly due to these 
causes. The Edison Company had not established a central station 
in Chicago; the chief reason adduced being that they had not been 
able to obtain the consent of the Town Council to place their wires 
underground, although the same Town Council had ordered all the 
telegraph and telephone wires to be put beneath the streets. 

The use of secondary batteries has not, it appears, received so 
much attention in the States as on this side of the water. The 
form most generally in use is that of Mr. Brush, which is a modifi- 
cation of the Planté cells, and is stated to give very good results ; 
and also, Mr. Preece said, very bad results. The experiments made 
with the Faure battery were not well spoken of in America; but be 
instanced the lighting of his own house at Wimbledon, and that 
of the room in which the meeting was then assembled, as examples 
of the successful employment of secondary batteries in electric 
lighting. 

The point connected with electric lighting to which Mr. Preece 
devoted a considerable amount of attention during his stay in 
America was the practical working of Mr. Edison’s method of 
measuring the current used, by the electrolytic action of a small 
portion of the current upon two zinc electrodes immersed in a 
solution of sulphate of zinc. On this point he said: In all the 
central-station systems based on the Edison arrangement, this 
mode of measuring is adopted; and it is stated to give reliable 
results. The measurements are undoubtedly based on accurate 
formule ; and if all the conditions are fulfilled, the results must 
be perfectly true. It is scientifically accurate; and is based on the 
system used to standardize all current measurers. The bottles 
containing the solution and the zinc electrodes are collected every 
month; and, in the Edison district of New York, two men are 
employed whose sole duty it is to collect and measure these 
‘“‘ meters.” Each meter contains two bottles. The plate which 
has suffered loss of zinc is removed from each bottle, dried, and 
carefully weighed. The mean between the two measurements is 
taken as the true one; and this weight of zinc lost, in milli- 
grammes, multiplied by a coefficient, gives the number of dollars 
to be charged for the light consumed during the month. The 
charge made to the consumer, though based on the current 
supplied, is really charged on the light given, and it is 1 dol. per 
1000 candle-hours. The weight of zinc lost is made equivalent 
to so many candle-hours; and the subscribers, therefore, pay for 
the light they receive, and not for the current they use. There 
are 1160 bottles out, 50 of which are measured every day. No 
trouble whatever is experienced in measuring them, and they are 
unquestionably accurate within 1 per cent., ‘‘ which is more 
accurate than any existing gas-meter.”” When a meter is taken 
away for measurement, it is immediately replaced by another ; so 
that there is no break in the record should consumption be going 
on. The charges to the consumers are based on these measure- 
ments. The consumers themselves have taken various steps to 
check the reliability of the meter returns; and the result has been 
that the public has gained confidence in the accuracy of the 
measurements and the charges made. 

Passing on to consider the general commercial position of 
electric lighting, Mr. Preece made the following remarks, with 
which his paper concluded :—The problem as to whether electric 
lighting is practical, and as to whether this means of illumination 
can be made to pay, has been thoroughly solved in the United 
States. The great mistake that has been made there, as it has 
been made in England, has been the attempt to enter into com- 
petition with gas. The Edison Company started on the basis of 
the charges made for gas; and the result of the two years’ working 
has been to show that this was a financial mistake. Although 
they managed to balance their accounts, the thing did not pay. 
Electricity must earn its future success entirely upon its merits, 
and not on its economy. In the case of street lighting, it has 

roved itself to be a good thing; and if once a thing is proved to 
& good in America, it is immediately taken up. ‘“ Progress” is 
the word in that country. Novelty is a certain criterion for 
consideration. Manufacturers do not hesitate to clear out their 
entire factory, if they find that they can get cheaper and better 
work by entire renewal. So with the electric light. If it proves 
itself (as it unquestionably does) to be a better light than gas, then 
gas-fittings will be instantly removed, and electric light fittings 
substituted, without particular reference to the cost, so long as it 
is reasonable and within the means of the consumer. 

I have said, more than once, that at the present day we can only 
regard the electric light in England as a luxury, and we must pay 
for it assuch. But thereis no reason why it should always remain 
a luxury. There are various chances of economy which justify the 
conclusion that, sooner or later, the price will be brought down so 
as to relieve us of the use of the term “luxury”’ as applied to it. 
For instance, the output of the dynamo can be extended, which 
has already been done with several types, particularly, as I have 
pointed out, in the case of the Brush pattern, where 60 are lamps 
are now lighted where only 40 lamps were supplied by the earlier 
and unimproved machine. Again, considerable reduction in the 
weight, and therefore in the cost of the conductors has been 
effected by the production of the 3-wire system. Moreover, 
when existing patent rights lapse, the manufacture of dynamos 
will become general, and the consequent competition will, no 
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doubt, result in the production of efficient machines at a sum 
far below the cost of those made under existing patent rights. 
The efficiency of the glow lamps has also been very considerably 
affected by the improvements made. The efficiency of the Edison 
lamps means the consumption of energy at the rate of 5 watts per 
candle; but lamps are now being made which give an efficiency of 
2°5 watts per candle, with an equal life, which is equivalent to an 
immediate reduction of 50 per cent. in the amount of energy 
required to maintain the system alight, and, therefore, in the cost 
of its production. 

There is still vast room for economy ; and it is quite clear that 
the prices which are now necessary to make electric lighting pay 
must not be regarded as final; they will certainly be brought 
down. Even now it is possible, in England, to make a system pay 
at the rate of 3d. per glow lamp of 20 candles per hour; and no 
one who has ever experienced the charm and comfort of the electric 
light, and who has electricity brought to his door, and supplied to 
him at this rate, would hesitate to pay that figure for the use of 
electric lamps, although he could obtain the same light by gas at 
less than half the price. 

There is one point that will lead to the introduction of the 
electric light that is very marked in the United States—viz., its 
influence, when applied to the streets, upon the morality and 
safety of the public. The Chief of the Police of New York has 
gone so far as to say that ‘every electric light erected means a 
policeman removed.” This, though probably not true as regards 
actual numbers, is so far true in fact, that the supervision of the 
streets and thoroughfares is rendered far simpler when they are 
brilliantly illuminated by the electric light. Its moral effect is 
principally to be noticed by the way in which it has checked the 
formation of crowds, and disturbed the haunts of those who, un- 
fortunately, infest most great towns and cities, and who render 
the streets of London at night a disgrace to modern civilization. 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 

Our readers may remember that there appeared in the JournaL 
a few months ago a translation of a voluminous paper on the 
above subject, presented by M. Guéguen to the Société Technique 
de l’Industrie du Gaz en France at their congress in 1883, and 
awarded a premium of 500 frs. It was mentioned at the time 
that thé paper then submitted was only the first portion of the 
complete work; and that the remainder would be laid before the 
members at their next meeting. As already stated in our columns, 
M. Guéguen duly fulfilled his promise at the congress of the 
Society held in Paris in June last, when a further premium of 
250 frs. was awarded to him for his second contribution. The full 
text of the paper will appear in due course in the Society’s Trans- 
actions ; but, in the meantime, we are in a position to make our 
readers acquainted with its main features. It may be well to 
state, by way of introduction, that in his former paper M. Guéguen 
dealt with the effect of heat upon coal, and upon the volatile 
products of its distillation, considered exclusively from the point of 
view of its influence on the illuminating power of the resulting 
gases. He now takes up the subjects of the formation of the 
secondary compounds, condensation, washing and scrubbing, and 
combustion ; closing with a résumé of the conclusions to which his 
investigations have led him. 

M. Guéguen begins by remarking that, in addition to the volatile 
hydrocarbons produced by the destructive distillation of coal, this 
operation brings into existence a number of compounds which, in 
various degrees, have a definite effect on illuminating gas. Con- 
sidered collectively, these volatile products of coal may be divided 
into three groups—(1) Elements that are useful in the production 
of light ; (2) those which are detrimental to its production ; (8) those 
which have a deleterious effect on the localities lighted. In the first 
category may be placed bicarburetted hydrogen, acetylene, propylene, 
butylene, &c., and generally the hydrocarbons held in suspension 
in ordinary illuminating gas after its condensation. To these must 
be added those gases which assist in the production of light by the 
evolution of heat on combustion—viz., protocarburetted hydrogen, 
hydrogen, and carbonic oxide. In the second group may be placed 
carbonic acid, nitrogen, ammonia, and aqueous vapour, because 
these absorb heat, and do not in any way assist combustion. The 
elements which come under the third head are sulphuretted hydro- 
gen, bisulphide of carbon, ammonia, and cyanogen (and their various 
compounds); and generally all the combinations of sulphur and 
nitrogen. Not only do these latter elements have a directly detri- 
mental effect when, owing to imperfect combustion, they are 
disseminated in the localities lighted, but the products of their 
combustion are themselves provocative of disastrous effects. The 
sulphur compounds engender sulphurous acid, and ammonia pro- 
duces nitrous acids. The physical and chemical processes of gas 
purification have for their object the elimination of those substances 
which are injurious to the places where the gas is used, and also (as 
far as possible) of those which are detrimental to its light-giving 
power; at the same time preserving the gases and carburetted 
vapours. But before examining the processes employed in the sepa- 
ration of these different bodies, it will be well to glance at the cir- 
cumstances under which they are brought into existence. 

Sulphuretted hydrogen comes from two sources. On the one 
hand, the bisulphide of iron which is to be met with in almost all 
coals is decomposed, at red heat and at temperatures beyond, into 
protosulphide of iron and sulphur. The former remains in the 
coke, and the sulphur vapours enter into several combinations— 
with carbon, to form sulphide of carbon; with hydrogen, to form 








sulphuretted hydrogen; with some traces of oxygen, to form sul- 
phurous acid; and, lastly, certain portions which have escaped in 
a state of vapour are dissolved in the vapours of the heavy tar oils, 
in which they are extremely soluble. 

Bisulphide of carbon, at a red heat and in the presence of hydro- 
gen, becomes changed into sulphuretted hydrogen; so that with 
the distillations at high temperatures employed at the present day 
this compound for the most part disappears. As, on the other 
hand, it is soluble in coal oils by heat, it passes into these products ; 
and consequently regular and prolonged condensations are effec- 
tual in eliminating it. MM. Vincent and Delachanel have also 
detected the presence of bisulphide of carbon in notable quantity 
in the light oils resulting from the distillation of tar in Paris. 

Besides these bodies, coal generally contains a certain number 
of sulphates—particularly those of lime, peroxide of iron, and 
barium. Ata red heat, the latter, in presence of carbon, become 
transformed into sulphurets, which, in their turn, are partially 
changed, under the influence of high temperature, aqueous vapour, 
and hydrogen, into carbonic oxide and sulphuretted hydrogen, 
(With the present arrangement of retorts in gas-works, the reduc- 
tion of the sulphurets is effected to only a very limited extent.) 
Sulphur is also met with accidentally, either in its natural condition 
or in combinations of which even now but little is known, but of 
which the existence is demonstrated by these facts—that the 
quantities of iron found by analysis are below those which would 
be necessary to fix the sulphur, equally determined, in the condition 
of bisulphide, and that the extent to which gases contain sulphur 
compounds is by no means proportionate to the quantity of sulphur 
in the coal carbonized. In dry distillation, sulphuretted hydrogen 
is produced to a very large extent by the decomposition of the 
bisulphide of iron. Repeated experiments have shown that this 
gas is invariably generated at the moment when the mass of coal 
attains a dull red heat; and also that it afterwards continues to be 
given off regularly up to that stage in the distillation process when 
the formation of coke takes place, and then it ceases. If, there- 
fore, coal were distilled below nascent red heat, it would not 
produce sulphuretted hydrogen. ; 

Sulphurous acid is not very abundant. It is produced by the 
partial oxidation of the sulphur vapours by the oxygen of the coal, 
as well as by exchanges which take place between the furnace 
and retort gases. Hot air is always a trifle in excess in combus- 
tion gases; and its oxygen attacks the sulphides formed during 
distillation. 

Finally, the decomposition of certain sulphates—notably sulphate 
of protoxide of iron—yields, according to the conditions of tem- 
perature, sulphurous acid and protoxide of iron instead of passing 
into the condition of sulphur. This latter fact has been noticed 
specially in the case of coals which have been impregnated in the 
laboratory with an attenuated solution of sulphate. 

Carbonic acid results from the combination of carbon with part 
of the oxygen of the coal, and more especially from the decom- 
position of its aqueous constituents by the carbon; or it may be 
produced by the decomposition of some of the carbonates. This 
acid does not come into existence until the coal attains a bright 
red heat; that is to say, some time after the sulphuretted hydro- 
gen, and shortly after the ammonia has been given off. 

(To be continued.) 





NEW APPLICATION OF GAS FIRING. 

In connection with their new and extensive engineering works in 
Glasgow, Messrs. Watson, Laidlaw, and Co. have recently started 
a large brassfoundry, which, so far as we are aware, is quite a ‘‘ new 
departure ”’ in respect of the novelty of various appliances which 
have been adopted in it, and more especially as regards the use of 
gas in the-brass-melting furnaces. Designed by Mr. Macfarlane, 
the General Manager of this department of the works, the gas pro- 
ducer is of very simple construction ; being in the form of a square 
pyramid some 9 feet high, about 4 feet square internally at the 
bottom, and tapering above to about 12 inches square. There is a 
fire-brick floor about 9 inches above the level of the ground; and on 
it the fuel rests. This has been varied for experimental purposes, 
in order to determine which kind is most suitable; the sorts hitherto 
used having been dross, hard splint coal, a shale of a somewhat 
ferruginous character, and gas coke. Air is forced in amongst the 
fuel near the bottom of the producer by means of a 2} inch Kérting’s 
blower; and the gas which is ultimately produced passes into the 
gas-flue near the top of the incandescent fuel. After being gene- 
rated, the gaseous fuel is taken either to the stove in which the 
cores are dried, or to the melting furnaces, of which there are 
three, all of the heat-regenerative type. One of these is a capa- 
cious air furnace (so called), in which about 3 tons of brass can be 
melted at one charge. It is 12 feet long outside, by 8feet high, and 
4 feet wide ; and the regenerator, which consists of 83-inch and 4-inch 
fire-clay pipes, is partly above and partly below the level ofthe foundry 
floor. Varying with the kind of fuel employed, the combustible 
gas used in this furnace enters at a temperature which probably 
ranges from 1200° to 1500° Fahr.; and the efficiency of the furnace 
may be judged of when it is mentioned that, starting with it quite 
cold, a full melting heat is produced in from four to five hours. 
The other two furnaces which are constructed with considerable 
ingenuity, are both designed for melting the metal in ordinary 
plumbago crucibles, and in such a way that from the time that 
the crucible is fixed in position it is never again handled until it 
requires to be renewed. It is not necessary to describe the mecha- 
nical arrangements for tapping and pouring the metal, which are 
exceedingly clever, as are also those for bringing together the gas 
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from the producer and the heated air from the regenerator; and 
all that need be said further on this matter at present is that 
the regenerator in each of these crucible furnaces is of the same 
character as that of the air furnace. Much interest has been 
excited amongst other brassfounders by the novel appliances which 
haye been adopted by Messrs. Watson, Laidlaw, and Co.; but, as 
they have been started so recently, sufficient data as to their 
economy has not been collected to justify their adoption on a large 
scale elsewhere. Judging, however, by the experience gained in 
heat-regenerating methods in other industrial operations, excellent 
results in this case may confidently be looked forward to; and 
these we hope at some future date to lay before our readers. 





TABLES FOR FACILITATING THE HEAT-CALCULA- 
TIONS OF FURNACE GASES CONTAINING CARBONIC 
ACID, CARBONIC OXIDE, LIGHT CARBURETTED 
HYDROGEN, HYDROGEN, AND NITROGEN. 

By Maenus Trortvus, of Philadelphia. 

[A Paper read before the American Institute of Mining Engineers. ] 

The heat-calculations of gas analyses involve cumbrous multipli- 
cations, which are apt to lead into errors. The following tables 
and formule have been found useful as facilitating such calcula- 
tions ; and I therefore hope that they will be of interest to some 
of the members. By ‘ heat-unit’’ will, in the following, be under- 
stood the amount of heat required to raise the temperature of 

1 kilogramme of water 1°C. All the tables refer to cubic métres 

at 0° C. and 760 mm. pressure. The following gas is chosen as an 


example :— 
Carbonic acid (CO2). »« »« « »« = 4'0 volumes per cent. 
Carbonic oxide (CO) .... = 20°0 ™ ” 
Light carburetted hydrogen(CH;) = 3°5 99 ” 
Hydrogen (H). . «© »« © «© « = -%0 ” ” 
Nitrogen (N). 2 « © «© «© « = 65°56 ” ” 





100 

I. Calorific effect, or the number of heat-units that can be deve- 
loped by the gas on complete combustion in pure air, containing 
(by volume) one-fifth oxygen and four-fifths nitrogen. According 
to Bunsen 1 cubic métre of carbonic oxide at 0° C. and 760 mm. 
pressure will thus develop 3007 heat-units; the same amount of 
light carburetted hydrogen, 8482 heat-units (the water formed pass- 
ing off at 100°); and the same amount of hydrogen, 2655 heat-units 
(the water passing off at 100°). This gives the following table :— 


Cubic Heat-Units. 

Métres, co. oo H. 
ee ee 3,007 oe 8,482 ee 2,655 
2 6,014 ee 16,964 ee 5,316 
3 9,021 ee 25,446 ee 7,965 
4 12,028 ee 33,928 ee 10,620 
5 15,035 oe 42,410 ee 13,275 
6 18,042 oe 50,892 ee 15,930 
7 21,049 oe 59,374 ee 18,585 
8 24,056 ee 67,856 ee 21,240 
a 27,063 ee 76,338 eo 23,895 


Thus for the above gas we find per cubic métre at 0° C. and 
760 mm.— 





Cubic Métres. Heat-Units. 
ie se 2 wer a See o's 601°4 
CMs «© « «+ 6 Oe -- 264°4 

0°005 oe 42°4 
——  296°8 
H oe 0°070 ve 185°8 
1084°0 


Hence, W representing the total calorific effect per cubic métre 
of gas burnt, we find W = 1084:0 heat-units. 

II. Flame temperature, or the theoretical temperature which 
would result if all the heat W were utilized in raising the tempera- 
ture of the nitrogen and the combustion products only. In practice, 
such a temperature is, as is well known, never attained, owing to 
dissociation and other causes. But the calculation of the tempera- 
ture is of interest for the comparison of a series of gases. IfT be 
the temperature sought, we have— 

a ee See oe 
CO, x 0°425 + H,O x 0°382 4+ N x 0307 
In which equation the chemical symbols represent the volumes of 
the gases in the production of combustion, and 
0°425 = specific heat per cubic metre of CO2 at 0° and 760 mm. 
0°382 = ” ” ” H20 ” ” 
0°307 = ” ” ” N ” ” 
all according to Bunsen. For calculating T, we make use of the 
following tables, remembering that by combustion in air one 
volume of light carburetted hydrogen gives one volume of carbonic 
acid, two of water, and eight of nitrogen; one volume of carbonic 
oxide gives one volume of carbonic acid and two volumes of 
nitrogen; one volume of hydrogen gives one volume of water and 
two of nitrogen. 
1 and 2. Of the carbonic acid and nitrogen originally present in 


the gas— 

Cubic Métres at Heat-Units. 

0° and 760 mm. CO2 (1). N (2). 
1 takes up for each degree of temperature 0°425 .. 0307 
2 ” ” Be 0850 .. 0614 
3 ” i a “ 1275 .. 0-921 
4 ” +9 . Kg 1700 .. 1°228 
5 % 0 ne rn 2195 .. 1°535 
6 ” ” ” ” 2°550 1°842 
7 ” ” ” ” 2975 .. 2149 
8 ” ” ” ” 8400 .. 2456 
y ” ” ” * 3825 .. 2°763 


8. As to the carbonic acid and nitrogen from the combustion of 
carbonic oxide, originally present in the gas. Each cubic métre of 
carbonic oxide gives 1 cubic métre of carbonic acid (specific heat, 
0°425) and 2 cubic métres of nitrogen (specific heat, 0°307). Hence 
the heat-units absorbed for each degree of temperature are for the 


product of— 

Cubic amg of CO Heat-Units. 
1 (0°425 +2 (0°307)]. . «© © © © © «© « « 1°089 
Bis Tet SESS rar 1S ne oo es Ee 
3 if on le & ere BE 
4 ce ee cae a a ee 
5 e ‘ 5°195 
6 " 6°234 
7 .. ae 
8 os Oe 
9 ° 9°351 


4. As to the carbonic acid, water, and nitrogen from the combus- 
tion of the light carburetted hydrogen originally in the gas. Each 
cubic métre of light carburetted hydrogen gives 1 cnbic métre of 
carbonic acid (specific heat, 0°425), 2 cubic métres of water (specific 
heat, 0°382), and 8 cubic métres of nitrogen (specific heat, 0°307). 
Hence the heat-units absorbed for each degree of temperature are 
for the product of— 

Cubic es of CH4 Heat-Units. 
1 [0-425 + 2 (0-382) 4+8(0°307)). . . . . . 8645 
FS A CEOS er rabies ie sc ee 6 OD 
(<< «= + & & 6 heres @ om ee 6 Oe Oe 
> «< O78) Dom eure Le a 2 Bee 
° 18°225 
Se ¢ «= © Se Se we a 38 21-870 
a ee oe Oe oe ee ee ee a el 
oe SR. ewrehwe be cert ce ae 
« +a ete e + 


5. As to the water and nitrogen from the combustion of the 
hydrogen originally in the gas. Each cubie métre of hydrogen 
gives 1 cubic métre of water (specific heat, 0°382), and 2 cubic 
métres of nitrogen (specific heat, 0°307). Hence the heat-units 
absorbed for each degree of temperature are for the product of— 


CONS om cow 





Cubic porte of Heat-Units. 
1 (0°862-+4-23(807)] . - © «© © © © «© © «© + 07996 
ee eae eee a ee ee 
3 ° 2:985 
4 -. 3°984 
5 4°980 
6 5°976 
7 6°972 
8 7°968 
9 8°964 

Thus, for the gas in question, we find— 
Heat-Units, 

CO, = 0°040 cubic metres (table 1) . . . 0°017 
N =0°655 fs (table2) . . . . O0°184 
0-015 
0°001 

—— 0200 

CO =0°200 = (table8) . . . « 0°207 
CH, = 0°035 - (table4) . . . . 0°109 
0-018 

0°127 

H =0:070 i (table5) . . . 0°069 

0°620 


Now, 0°620 being the heat-units absorbed for each degree of 
temperature by the total products (including nitrogen) of 1 cubic 
métre of the gas, and T being W divided by this number, we have 


1084 he 
7 = 062 > 1748° C. 

IIT. Calculation of percentage of carbon available for combustion 
in the gas. We have, according to Bunsen, the weight of carbon 
per cubic métre of carbonic acid, carbonic oxide, and light carbu- 
retted hydrogen at 0° and 760 mm., as follows :— 


0°5863 kilos. of carbon. 
1:072% =, “ 
1°6089 ” ” 
2°1452 si, “A 
26815 —,, “s 
3°2178 ‘i 
3°7541 a 
4°2904 ” ” 
4°8267 = - 


lcubic metre contains . . . 
” ” e ° © 

” ” ° ° ® 

” ” 

” ” 

” 

” ” ° 

” ” 


OO Crm oP 


Thus we find for our gas— 
COzg = 0°040 cubic mitre, with 


0°021 kilos. of carbon. 
0°107 


co = 0-200 - a ah 7 9 ” 
CH, = 0°085 . » » » wu «ws ss 
Per cubic metre of gas . 0°146 ” ” 


The available carbon (i.e., the carbon contained in the carbonic 
oxide and light carburetted hydrogen) is therefore— 

0°125 

0°146 

IV. Estimation of the amount of water that passes through the 

generator undecomposed, neglecting the hydrogen in the solid fuel. 

According to Bunsen, 1 cubic métre of hydrogen, at 0° C. and 


760 mm., weighs 00896 kilo.; 1 cubic métre of oxygen, 1°4303 
kilos. ; and 0°5 cubic métre of carbon gas, 0°5363 kilo. Bearing in 


= 85°6 per cent. of the total carbon. 





mind that each cubic métre of hydrogen unites with half a cubic 
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métre of oxygen to form water, we can frame for gas analyses, like 
the one in question, the general formula— 
lem. H X_0:0896 + } cm. H x 1:4303 
1 c.m. CO, + CO + CH, x 0°5863 
on 8 X lem. H , 
=2x lem. CO, + CO + CH, 2" 


for the number of kilogrammes of water decomposed per kilogramme 
of carbon. Applied to our gas, this would give— 


007 «38 
0275 *2= 0°381 kilo. H:0. 





Suppose we know that our generator burns 800 kilos. of coke and 
evaporates 800 kilos. of water in 24 hours. We find that 800 x 
0°381 kilos. H.0=304'8 kilos. H,O has been decomposed ; and hence 
that 800 — 304°8 = 495-2 kilos. of water must have passed through 
the generator undecomposed during 24 hours. This calculation, 
although giving only the approximate value, may be of interest in 
connection with the oneal working of gas-producers. 





Correspondence, 


{We are not responsible for the opinions expressed by Correspondents.] 





STANDARDS OF LIGHT. 
“ Trifles light as air 
Are, to the jealous, confirmations strong 
As proofs of holy writ.” 

Srr,—From the general character of Mr. Dixon’s criticisms in yester- 
day’s JouRNAL, it seems to us that the above quotation well applies to him. 
He appears to have become jealous because further investigations in 
relation to standards have been made after the publication of the Board 
of Trade Committee’s report, the conclusions and the recommenda- 
tions of which report were founded entirely upon the results of experi- 
ments made by him. In his mind, I suspect, the question was settled ; 
and probably it appeared to him a mere impertinence for anyone to 
doubt the absolute accuracy of his results—a matter of astonishment 
that The Gas Institute should have dared to venture upon fresh investi- 
gations, and that such insignificant mortals as Messrs. Heisch and 
Hartley should have had the temerity to undertake them. Upon no 
other hypothesis than this can we account for the dogmatic—and there- 
fore amusing—way in which he has written. To wit: “In all these 
experiments there are such fluctuations in the light given by the Har- 
court unit, that it is evident the instruments were unsteady.” Of course 
it is so evident to Mr. Dixon; and we, the operators, must, in his opinion, 
have been utterly insensible to the conditions needful to be observed, 
and violated an essential one. Disposing of this at once, let us say that 
during the tests made at Millbank Street the room was more free from 
vibrations, according to our experience, than are the greater number of 
photometric rooms in this kingdom. 

Then our experiments are “‘ inconclusive.’’ We make “‘ misstatements,” 
and our evidence is “false; ”’ at least, this is more than suggested—strong 
words, which would be hurtful were they not, in relation to our work, 
ridiculous. We have also an ‘ unconscious bias,’’ which, by the way, is 
a very weak expression ; for surely, if the words previously quoted are 
justly applicable to our report and our deductions, the imputed ‘ bias ”’ 
needed no qualifying adjective. 

Mr. Dixon may revel in the delight of believing that the report of the 
Committee of the Board of Trade is unchallengeable, because the accu- 
racy of the tests have remained, we believe, publicly unchallenged, 
save and except by one gentleman, who protested in no gentle terms 
against what he believed to be the improper treatment which the Keates 
lamp received under the hands of Mr. Dixon. In our associations, how- 
ever, we have found reasons for believing that the restraining influence 
has been the high respect in which the members of the Committee are 
held in the world of gas. That the report was, rightly or wrongly, dis- 
trusted, is certain; and the result has been that its recommendations 
have not been adopted. That all the results, and therefore data, 
depended upon Mr. Dixon, is shown by the following passages in the 
said report:—‘‘ All these experiments were made by one observer, 
working with one apparatus, and in the most uniform manner.” Again: 
‘*Save when otherwise stated, the experiments were conducted under 
our direction by Mr. Harold B. Dixon, who was appointed Secretary to 
the Committee.’ The ‘“‘ otherwise ” is found, on looking over the report, 
to relate only to candle tests by four operators, and to the presence of 
Mr. Wood when no other standards but Mr. Harcourt’s were used. 

Before proceeding to reply to Mr. Dixon’s criticisms, we feel it proper 
to remark that the Sub-Committee of The Gas Institute was a very critical 
and industrious one. The members attended frequently while tests 
were being carried on. They saw the work, and were convinced of our 
integrity of purpose, of the carefulness of our operations, and the sound- 
ness of our conclusions. The condemnation, if condemnation it be, of 
the Harcourt standards (expressed in our report in the gentlest way con- 
sistent with decisiveness), is certainly due as much to the observations, 
and therefore the convictions, of the Sub-Committee as to ourselves. 
Upon the effect of vibrations on these standards Mr. Dixon grants the 
truth of our statements, and says: ‘‘ The instruments will not work in 
an unsteady room.” But just before this he says: ‘‘ No one would con- 
demn a telescope, a magnetometer, or a balance which failed to measure 
accurately when placed upon an unsteady support.” We are absolutely 
filled with wonder how he could write such a passage without seeing how 
powerfully it tells against his cause. Mr. Hartley’s testing-room is much 
steadier than most of those we have been in; but that room, Mr. Dixon 
says, in effect, is not steady enough for the Harcourt unit! His illustra- 
tion, re telescopes, magnetometers, &c., would go to show that, in order 
to successfully use the Harcourt units, we must work in a building as 
stable as an observatory ! 

Mr. Dixon says; “I see nothing in these experiments to disprove the 





conclusion of the Board of Trade Committee.”” Indeed? Why, Mr, 
Dixon cites the following in relation to his tests with the Methven :— 


Candles. Candles, 
Actual power of gasused . .... 149... 16°4 
Indicated power by Methven . . . . 156 oe 145 


We found a practical constancy when using gas of under 14-candle 
up to 22-candle power. Mr. Gandon, with gas ranging from 15-4 to 
16-72 candles, and Mr. King, with an identical duplicate of Mr. Gandon’s 
‘‘ Methven,”’ when using gas ranging up to very nearly 21 candles, found 
that the results were most satisfactory as compared with carefully con. 
ducted candle tests. It is, to say the least, remarkable, that four 
workers should obtain results so extremely divergent from those of 
Mr. Dixon. As he admits that the proofs given are sufficient to show 
that the gas must have fluctuated in power (as stated by us) rapidly on 
certain occasions, there is no comment to be made; but why state that 
we “tacitly admit that, as tests of the Methven burner, the experiments 
on March 15 and 19 are of no value (for they simply use them as 
indicating the changing values of the stored gas), they treat the Har. 
court standard in a very different manner? On March 19 they brand 
the Harcourt standard as variable.’”” Does Mr. Dixon study with his 
intellectual eyes open when a document expressing different opinions to 
his own is in question ? or does he (Mr. Dixon) obscure his senses with 
the spectacles of “bias” or prejudice? The results of the 15th and 
19th are tabulated, and rightly so; standards being interchanged rapidly 
from one to the other, with (let us put this in) all due regard to care in 
operations. We say as much in our report: “Our arrangements per- 
mitted a very prompt change from one standard to anvther; and we 
have repeated experiments alternately with the instruments tried.” We 
do not admit, therefore, even “‘ tacitly,’ that the experiments of March 
15 and 19 are of no value. 

Now, as to the 19th of March. 
day is the following entry :— 

“ At Mr. Vernon Harcourt’s request, by letter, agreed to attend at Horse- 
ferry Road to meet him at 3.45. Sent my reply to his letter to Spring 
Gardens, care of Mr. Dibdin; but on Mr. Harcourt’s arrival, about 4 p.m., 
at Horseferry Road, found that he had not received my letter.” 


At 3.30 p.m. Mr. Hartley commenced the tests with the Methven, which 
are recorded in the tables. On Mr. Harcourt’s arrival the tests were 
made with his standards, and under his supervision, in the order tabu- 
lated, and were continued until past 6 o’clock. Immediately after that 
gentleman’s departure, Mr. Hartley made tests with the Methven, which 
was ready for use; so that the first and last Methven tests are very 
closely concurrent in time with the first and last Harcourt tests, and are 
so carefully and distinctly set out in the comparative table. Mr. Dixon 
perhaps has not realized that we had two photometers at our disposal. 

Mr. Dixon cites, as an evidence of our apparent unfairness, that we 
name the hours (on three days only) of experiments with the Methven, 
and not with the Harcourt; and that we give external temperatures for 
the former and not with the latter. But he has failed to comprehend, 
or wilfully shut his eyes to the fact that our only reason for giving times 
was to fix the periods of change in the quality of the gas ; the Harcourt 
units, however, alternating with the Methven. Here we may ask: Is it 
usual for experimenters to encumber tables of such experiments with the 
hours of the day? We do not find any such particulars in Mr. Dixon’s. 
The omission of external temperatures with Mr. Harcourt’s standards 
was accidental. But the temperatures are to be found in the other 
tables; and these, as the experiments were alternating, may be accepted ; 
unless, indeed, any one is disposed to believe that we, for our own vile pur- 
poses, also alternately heated up the store gasholder with a bonfire or 
froze it with ice. Possibly it might be well to inquire of the officers of 
The Gaslight and Coke Company. 

The next complaint is that the percentage differences in extreme 
readings are tabulated for the Methven, and not for the Harcourt. 
This may really seem serious until the reply comes. Was it because 
we sought to prejudice the Harcourt? Emphatically, “No.” It was 
because the variations in the indicated power of the gas were much 
greater in almost every set of readings (i.c., in an experiment of several 
observations) with the Harcourt than with the Methven units. We 
sought, therefore, rather to ‘‘extenuate”’ than ‘set down aught in 
malice.” The record of the readings, which appeared quite to satisfy 
Mr. Harcourt on March 19, sufficiently shows this fact. Mr. Hartley 
openly booked them as they were decided upon, under the eyes of, and 
while at the photometer with Mr. Harcourt. When the comparative table 
was, With others, in proof in the hands of the Committee, they probably 
saw the omission of the statement of differences; and hence, possibly, 
demanded our week’s work at Millbank Street, and the return in the 
form given in the last table of our report. From this it will be realized 
that our disposition was rather to favour the Harcourt ky attributing its 
variations greatly too much, it may be, to disturbing influences. 

It is asked why the Methven and the Harcourt units should not have 
been tried under the same rule. They were so tried—under precisely 
the same rule. Mr. Dixon argues as if the stored gas had fluctuated 
during every day of our operations; while we distinctly name the days 
upon which it did fluctuate, and say: ‘‘ We were fully sensible of the 
cause likely to produce such fluctuations, and were duly careful.” 
What should a standard light-unit be? We ask this, for Mr. Dixon 
says: ‘* Would it not have occurred to an unbiassed mind that fluctua- 
tions in the value of a sample of stored coal gas, used as a standard of 
light, would cause corresponding fluctuations in the apparent value of a 
burner tested by it, and that the burner showed its fitness for a standard 
by accurately reproducing such fluctuations, however large, and not by 
showing only ‘ wonderfully small’ differences ?”’ . We are puzzled to con- 
ceive what the above-quoted question has to do with the argument. It 
is quite certain that no intelligent, honest investigator would accept as a 
standard of light a thing which reproduced (or, better, varied in its 
power with) the fluctuations in value of any gas used with such thing. 
The claim made for the Methven is that, within certain limits, as to 
quality of gas, its power is constant ; therefore, that it is to be depended 
upon. 

“ae, Dixon says: ‘‘The chief evidence urged against the pentane 
unit is the result of the tests made on Feb. 28 ;’’ and he asks: ‘* Did not 
Mr. Hartley standardize the Giroud instruments by means of the Methven 
burner itself?” The assertion is based on a misconception of the facts 
and statements in the report. To the question we reply, without the 


In Mr. Hartley’s note-book for that 
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slightest reservation, ‘No; by neither of us.” The vérificateur was 
worked by Mr. Hartley at Millbank Street against candle tests before the 
instrument was used at Horseferry Road. The results first obtained 
proved to agree with the recorded ones, but did not belong to our report, 
as the early tests were not upon the stored gas. The candle tests 
of Feb. 14 and 25, March 6 and 15, were all duly taken into account, 
as well as the Harcourt tests, when concordant with candles and with the 
Methven. 

Now as to the “ misstatement;”’ for there seems to be only one, 
although the word is used in the plural. We, it is asserted, by sugges- 
tion or inference, say that Mr. Harcourt was ignorant of the extent to 
which pentane is soluble in water; and a statement contained in a paper 
read Ly Mr. Harcourt in 1877, before the British Association, is adduced 
to show that Mr. Harcourt was fully informed upon this matter. But 
what was Mr. Harcourt’s most recent utterance, as contained in a paper 
read in 1883 before The Gas Institute—an Institute composed of men 
specially interested in the adoption of a reliable light-unit—in respect to 
pentane? “It vaporizes more rapidly than ether, and has the indispen- 
sable property, which ether has not, of being insoluble in water.” In this 
Mr. Harcourt made a statement identical with that made in various 
tables of solubilities. If he forgot, or deemed it unnecessary to repeat what 
he had said in 1877, surely we had every justification for ignoring that 
which he, possibly, deliberately omitted. Had we remembered the state- 
ment of 1877, we should have quoted it. We quoted from M. Monnier in 
order that the experience of a celebrated French expert might be known ; 
while quite realizing that his statement as to the little solubility of pen- 
tane in water was decidedly opposed to our experience with Harcourt 
air-gas. 

The jealous passion of Mr. Dixon for the “ unit” which he professes to 
find perfect, or for his own credit, is shown to the full in the last para- 
graph of his letter, the terms of which might have justified abstention 
from reply. He says: ‘‘ When misstatements and inconclusive experi- 
ments form the ground on which a system is publicly condemned, it 
becomes necessary to point out the false nature of the evidence, lest 
judgment should go by default.”” As a broad proposition, we most 
thoroughly and entirely agree with this ; indeed, we have always had the 
essence of the proposition in mind, and also this—that the value attached 
to any report on any investigations depends on two conditions : (1) The 
known ability of the investigators for the work; and (2) their known 
integrity and resolution to state the truth, or what they believe to be 
such, without fear or favour. 

Doubtless the advisability of change in the legal standard of light, 
and the merits of the various new ones proposed, will, sooner or later, 
form the subject of an inquiry by a Parliamentary Committee, when the 
experts concerned in investigations will be called upon to give evidence, 
be subjected to cross-examination, and the value of their evidence be 
justly estimated. 


London, Dec. 3, 1884. 


Cuas. Hetscu. 
F. W. Hartiey. 








Srr,—On reading the criticisms of Mr. H. B. Dixon on the report of 
Messrs. Heisch and Hartley to the Committee on Standards of Light 
appointed by The Gas Institute, I feel inclined to ask for a small space 
in the Journat for a few remarks. 

It appears from Mr. Dixon’s criticisms that we are as far as ever from 
obtaining a better standard measurer of light; as pentane, according to 
Messrs. Heisch and Hartley, cannot be relied on any more than the much 
abused sperm candle, and Mr. Dixon seems to think that the Methven 
test is no better. 

The fallacy in Mr. Methven’s test is in taking a fixed portion of a 
light of the same gas and measuring it against the whole of a light that 
varies in bulk according to the pressure of the atmosphere. A flame 
from an Argand burner must differ in size when consuming the same 
quantity of gas of the same quality when the barometer is 31 inches or 
29 inches. The experimenters do not seem to have paid much attention 
to this little matter. 

Before the authorities make any alteration in the standard measure, I 
hope they will institute as searching and exhaustive inquiries upon the 
possibility of making a perfect sperm candle as there have been made by 
the hosts of others (myself included) to put the candles out. 


Grimesthorpe, Shefield, Dec. 6, 1884. Jouarnan Waammon. 








THE GAS QUESTION AT ASTON. 

S1r,—Please to correct the report in the Journat of to-day (p. 1003), 
as to my essaying to address the Borough Funds meeting of ratepayers 
at Aston. I neither essayed nor desired to address the meeting, which 
was the most vulgarly noisy, and the least witty of any ratepayers’ 
meeting it was ever my lot to attend. The Birmingham contingent, 
seemingly fresh from the inspiration of the Corporation Gas Depart- 
ment, did not want to hear anyone. They were strong enough to shout, 
and to vote down the Astoners proper ; and they did it. 


38, Parliament Street, Dec. 2, 1884. G. W. Stevenson. 
EXPELLING THE AIR FROM A FRESHLY-CHARGED 
PURIFIER. 

Srr,—Mr. G. Livesey having recently drawn attention to the advan- 
tages of admitting the gas to the top of a purifier, and working down- 
wards through the material, it may interest some of your readers if I 
give the results of experiments made in November, 1883, on a somewhat 
analogous subject—viz., the relative advantages of expelling the air 
from a purifier from the top and from the bottom. The purifier was 
30 feet by 30 feet, by 6 feet deep, and was estimated to contain from 
3500 to 4000 cubic feet of air. 

Experiment 1.—This is the plan adopted in many works; the gas 
being admitted underneath the bottom tray (in this case by opening a 
15-inch valve), and the air being allowed to escape through two 4-inch 
holes in the cover. About 9000 cubic feet of gas were used, and the 
purifier still retained enough air to reduce the illuminating power of 
30,000 to 40,000 cubic feet of gas by 1°5 to 2 candles. 

Experiment 2.—The gas was admitted by a 2-inch cock into the outlet- 
box, from which it flowed to the crown of the cover, and displaced the 
air downwards through the material, through a 6-inch outlet close to 
the bottom of the purifier. About 5000 cubic feet of gas were used ; and 





the illuminating power fell about 0-3 of a candle (from 6-1 to 6-2 on the 
jet photometer) when the purifier was put to work. 

Experiment 3.—This was conducted in exactly the same way as No. 2, 
except that the 2-inch cock was turned half on for the first ten minutes ; 
the object being to deliver the gas very slowly, so that it might displace 
and not mix with the air. When the space above the top tray has been 
filled with gas, there is, of course, no further danger of a rapid current 
of gas from the outlet-box striking the cover, and being deflected down- 
wards to mix with the air; and so the 2-inch cock may be fully opened. 
About 4000 cubic feet of gas were used, and the illuminating power fell 
about 0°3 of a candle. 

The amount of gas saved each time—about 5000 cubic feet—is equal 
to about 1-1000th part of the total make, or (say) 10 cubic feet per ton of 
coal carbonized. It is, of course, not a great economy; but in these 
hard times it is undoubtedly worth consideration, especially as the 
necessary arrangements are so simple. The only disadvantage (so far as 
I am aware) is that a rather longer time is required to “‘ blow” the 
purifier by the 2-inch pipe than by the inlet-valve. The loss of illu- 
minating power by the first method is represented roughly by 5 ewt. of 
curly cannel; which is also worth consideration in the long run. 


Chiswick, Dec. 5, 1884. Cuas. W. Foukarp. 


Registe 


INCREASING THE ILLUMINATING PowER AND REGULATING THE SUPPLY OF 
Gas.—Hemmingway, A., of Roehampton, Surrey. No. 22; Jan. 1, 
1884, 

This invention has reference to gas-burners or oil-lamps, and consists (as 
far as the former are concerned) of various methods for increasing their 
illuminating power by utilizing the waste heat of combustion to raise the 
temperature of the air supplied to the flame ; also to raise the temperature 
of the gas before combustion, as well as provide a reservoir or chamber 
acting as a regulator. 

In order to merely heat the air supply, the patentee proposes to employ 
a chimney or globe of smaller size than, but surrounded by an ordinary 
shaped globe; and his improvement consists, in attaching to the burner 
a bottom piece of metal, or other suitable material, provided with a disc or 
ring, and fronds or arms to carry the outer globe. This disc may be 
entirely of metal, or the outer ring only may be of metal, and the inside 
of talc, mica, or other transparent material. The air will thus have to 
travel between the outer globe and chimney, becoming highly heated 
before feeding the flame. 


























x 
c P. P 
D 
The illustration shows the patentee’s complete arrangement. G is the 
gas supply-pipe leading into the heating chamber or regulatorH. The gas 


emerges by the pipes K, while the outlet-pipe to the burner takes its supply 
by the pipe F. The lower part of this chamber may contain spongy or 
haves substance (such as asbestos or cotton) capable of absorbing oil 
by capillarity; thereby providing a large surface for vaporizing liquid 
iluminants. This evaporation is greatly increased by the chamber being 
kept at a high temperature, by the heated gases rising up the chimney C, 
from the combustion of the vapour below. The burner A consists of one 
ring of jets inclined downwards from the horizontal plane, while the 
flame is of a saucer shape. The porcelain or platinum disc P (which may 
or may not be used) is, says the patentee, shown “ with the flame licking 
the under side, making it into a good reflector, and receiving nearly the 
whole of the heat of the flame to make it incandescent.” The gas before 
combustion is heated by the pipe F passing through the heated products 
of combustion in the chimney é. The air is also supplied to the flame at 
a high temperature, by coming in at the top, and passing down between 
the outside globe D and the chimney C. It circulates in the direction of 
the arrows ; feeding the flame and passing up the chimney C. On emerg- 
ing it is caught by a hood (not shown on the drawing), and passes away 
by a pipe; thus forming a good ventilator. The chimney C and globe D 
are divided into two parts; the upper made of mica, talc, or other trans- 
parent material (in some cases of metal), and the lower parts of glass. 


OBTAINING ILLUMINATING AND Heatinc Gases FRoM Cokinc Ovens.— 
Nicholson, T., of Hoole. No. 358; Jan. 2, 1884. 

The object of this invention is the extraction of the gases evolved in the 
process of coking or calcining, taking from them their tarand ammonia, and 
using them afterwards for both lighting and heating purposes. In order 
to do this, the inventor constructs or adapts ovens or kilns with inter- 
stices in and flues underneath the bottom. To the top of these he adds 
pipes to receive the gases and convey them through boxes, partly filled 
with coke and gas liquor, into a main-pipe, connected with a condensing 
plant similar to that employed at ordinary gas-works to collect the tar 
and ammoniacal liquor. After the tar and ammoniacal liquor have been 
extracted he returns the gases through another set of pipes, and uses 
them to give light and heat. A portion of the condensed gases are em- 
ployed to ignite the charge, and to sustain the greatest heat,at the bottom 
of the ovens, kilns, and furnaces; the remainder being passed on to be 
used under steam-boilers or elsewhere, as may be required, 
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In regard to his ponpeee) the patentee says: “To obtain illuminating 
as well as heating gas, I add an additional range of pipes, and collect the 
gases separately. The position of the pipes is immaterial, so long as they 
receive the gases unburnt. I prefer a long, narrow oven, but both the 
ordinary beehive and square ovens can be altered at little cost to suit my 
fe sar _To avoid a vacuum, which would create outside pressure, and be 
iable to introduce air, I keep the top of the oven filled with steam. In 
cases where it is not convenient to introduce steam directly into the oven, 
a small quantity of water will answer the same purpose. In the manu- 
facture of coke, it is desirable to produce as much ammonia as possible, 
and at the same time to extract the sulphur from the coke; and to this 
end I cool off the coke by causing steam to pass upwards through the 
charge when the process of carbonization is completed. The usual 
method of coking is to make the ovens work downwards ; but, in carrying 
out my invention, I reverse this, and make the ovens, as well as all kilns 
or furnaces, work from the bottom upwards, and draw off the gases 
above the material in process of carbonization. In this way I avoid the 
double draught, which has been found objectionable in other ovens with 
bottom flues,” 
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Alluding to the engraving, he says: “ After charging the ovens in the 
usual way, the opening A is closed, and the gases, as evolved, pass through 
the pipes B (drawn by an ordinary exhauster) into and through the 
boxes C, which are partly filled with coke or other rough material and gas 
liquor, to cleanse them, and to prevent their clogging the exit-main D. 
They then pass through the exit-main to ordinary condensing plant 
(consisting of an exhauster, condensers, and scrubbers), and afterwards 
return by the main-pipes E to the ovens, and onwards wherever they may 
be required. To the pipes E are added smaller pipes F, which convey the 
gas to the bottom flues, where they are ignited to fire the charge and to give 
more heat to the oven generally. The pipe H carries steam from the 
boilers to the ovens; and by the pipe I, steam is kept playing upon the 
top of the charge to fill the — in the top of the oven, and to prevent 
the gases burning. To complete the process of coking, the steam must 
be withdrawn from the top of the oven during the last few hours; but 
when that is done a valve on the pipe F is opened, and steam admitted to 
the bottom flues, through which it enters the coke, and is drawn upwards 
by the force of the exhaust, carrying with it any sulphur and ammonia 
that remain in, and at the same time cooling off, the charge. When this 
has been done, the valve L is closed, and the oven is discharged in the 
usual way. Where illuminating gas is required, the pipes M and N are 
added. The illuminating gas is passed into the main flue D, as already 
described, and then the valve L is closed, and the valve O opens to cause 
the non-illuminating gases to pass into the gas-main N, and on through a 
condensing plant and return main, which are merely a counterpart of 
those already shown.” 


REcORDING =. PRESSURE OF Gas.—Cowan, W. H., of Edinburgh. No. 652; 
Jan, 4, 1884. 

This invention* has for its object the application of photography to gas- 
pressure gauges for producing a diagram or register of the pressure, after 
the manner of the diagrams made by the ordinary pressure register. The 
invention is applicable to all forms of these instruments. 

In applying the invention to the ordinary pressure-gauge, one mode is 
to place behind one of the “legs” of the gauge a roller or disc, covered 
with sensitized ape divided into spaces by lines, similar to that commonly 
in use. The roller or disc carrying the sensitized paper is enclosed in a 
light-tight case, with a shutter to cover an aperture, which may be opened 
automatically by the placing of the roller or disc in its position, or other- 
wise, or by hand if preferred. The liquid in the gauge-tube is rendered 
opaque, so that light will not pass through it to the sensitized paper. 

ence the light can only reach the paper through the part of the tube 
which is unoccupied by liquid; the result being that the light only affects 
the paper through that part of the aperture in the case which is above the 
height of the opaque liquid in the gauge-tube. 

Fig. 1 is a front elevation of the apparatus; fig. 2, a right-hand end 
elevation ; fig. 3, a back elevation; and fig. 4,a plan. Fig. 5 is a view of 
the cylindrical light-tight case of the gauge, showing the slit. Fig. 6 is a 
vertical section of this case, exhibiting the roller or drum whereon the 
sensitized diagram-paper is Pp ope ; and fig. 7 isa plan of the cylindrical 
— with the cover removed in order to show the drum or roller also in 
plan. 

A is the clock (from which the pendulum has been removed) giving 
motion to a spindle B carrying a mitre wheel C. This wheel, in its turn, 
causes the rotation of the horizontal wheel D, which gives motion to the 
upright shaft E (figs. 5 and 6), and on which, and within the cylindrical 
case F’, the roller or drum G (fig. 7) is fixed. Round this drum a sensitized 
register-paper, ruled with appropriate lines (shown in fig. 6), is fastened 
in the usual manner, as at a, in fig. 7. The toe of the upright shaft 
works in a step fixed to the bee age and the wast part works in a bear- 
ing I (fig. 4) formed in or attached to a bar J, which is supported by the two 

illars Kand L. The bar is hinged to the = K at M, and to the pillar 


itis fastened by a screw at N; so that on lifting the bar J, and removing 





* Alluded to in our “Notes” column in the Journat for July 1 last, p. 14.— 
Ep, J. G. L, 
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the cover O of the cylindrical case F, the drum may be taken out, the diagram- 
paper removed, and a fresh one placed thereon, and the drum restored to iis 
original position. By looking at fig. 7 it will be seen that the ae ae 
is brought into as near proximity as possible tothe slit P in the cylindrical 
case F; the slit being made in an indent Q formed to receive the glass leg 
R of the gauge. The gauge-glass R is fixed to a frame S, T; the pillar part 
T of the frame being pivoted to the base-plate at U, so that the frame can 
swing outwards, withdraw the gauge-glass from the indent Q, and assume 
the position shown in fig. 4. V is a water-tank forming the other leg of 
the gauge R; and when water is poured into V, through an orifice at 8, it 
flows through the pipe h into the hollow frame S, T, and rises in the glass 
leg. The area of the tank being so much greater than R, practically the 
whole of the pressure is shown in the gauge-glass. W is a tap for adjust- 
ing the level of the water, and X is another tap for drawing off the whole 
of the water. Gas isadmitted into the tank V by the pipe Y. At Z there 
is an arrangement shown for holding the drum or roller in the proper 
position until the time arrives for starting it, when by releasing a peg that 
takes into a hole c in the drum (shown in fig. 7) the drum is at liberty to 
revolve. The liquid supplied to R is either coloured or is provided with a 
float rendered opaque except at the point coincident with the top of the 
water, and through which the light may pass. 























In fig. 8—which represents the application of the invention to a pressure 
ister—d is a tank in which a floated gasholder e rises and falls. The 
top of the holder carries a lath or screen f; and in this screen at g there is 
avery small hole. The hole is made exactly opposite the slit P in the 
cylindrical case F’, so that as the lath rises and falls the effect upon the sen- 
sitized diagram-paper before described will result, 
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SprspLE Tuses oF Wert Gas-Meters,—Ogden, S. R., of Blackburn. 
No. 1987 ; Jan. 23, 1884. 

The object of this invention is so to construct the spindle tubes of wet 
gas-meters that the water-seal may be effective against a much higher 
pressure of gas than would be balanced by the column of water in the 
jength of tube usually admissible. 








The tube is constructed of three or more parts, arranged to form an 
annular water-seal round the indicator spindle A. The first part is formed 
by a short tube, open at both ends, and having a flange B on its lower 
end. The second part is formed by a tube C, of larger diameter, surround- 
ing the first, and closed at the upper end, at d, where it is attached to the 
spindle A; the lower end terminating a short distance above the flange 
on the first tube. The third part is formed by a tube D of still larger 
diameter, surrounding the others, and closed at the lower end by 
the flange B of the first tube, to which it is attached. This last 
tube extends upwards to, and through the casing of the meter at 
d, where it is made to form a gas-tight joint. The inner and outer 
tubes thus form an annular channel which is closed at the bottom, and 
filled with water or mercury. The intermediate tube C, which is closed 
at its upper end, dips into the liquid in the annular channel, and 
forms a trap or seal. ‘The meter casing is filled to the usual extent with 
water, which passes to the general level up the central tube. When the 
pressure of gas exceeds that which balances a column of water of greater 
height than the length of the inner tube, the water overflows into the 
annular trap, and rises in the space between the tubes C, D. The pressure 
in excess of that which balances the column of water on the first tube 
drives up the water in the outer space to a height at which it is balanced 
by the column of water in it; and as the outer tube D is of the same, or 
rather of greater length than the first, the pressure of gas in the meter 
may, says the patentee, be double that ordinarily allowed for, when single- 
spindle tubes with a single column of water are used, without causing an 
overflow. By increasing the number of tubes, and forming two or more 
annular traps, or by filling the trap with mercury or other heavy liquid, 
abnormal pressures may be allowed for, without increasing the usual length 
of spindle-tube and height of meter. 


Gas Propucers.—Hislop, G. R., of Paisley. No. 2207; Jan. 26, 1884. 

This invention relates to the construction of gas producers, and the 
means for regulating the admission thereto of air and water vapour. 
Fig. 1 is a transverse vertical section; and fig. 2 a longitudinal vertical 
section of the producer. Figs. 3 and 4 show the producer as applied for 
heating gas-retorts. 

The producer consists of an oblong chamber A, covered by an arch A}, 
through which the fuel is charged by an opening B, provided with a 
door C. The floor of the producer is formed by brickwork built up of 
slopes or half arches A®, springing from a central block A® to the side 
walls and back end of the oblong chamber A in a highly inclined manner, 
and supported upon iron plates D. The mass of fuel confined within the 
side walls and inclined floor of the producer thus approximates in cross 
section to a triangle, whose base is near the arched roof, and apex in the 
centre of the floor. In each side of the inclined floor A* near the 
inner and lower side of the archway are fitted a number of openings E, 
cased with metal, which conduct air into the lower part of the fuel 
in the producer from the archways F beneath the metal plates. The 
archway F on each side is confined by the piers G of brickwork forming 
the side walls of the producer chamber; and at the front end of each arch- 
way F is fitted an air-tight door H, provided with a grating h, or similar 
means of regulating the admission of air to the archway from which the 
producer is supplied with air through the cased openings E in the floor. 
On the floor I of the archway F at each side is fitted a trough or pan J, 
into which water is caused to trickle through pipes j ; and the ashes and 
clinkers are raked out of the bottom of the producer through the air open- 
ings or ports E into the water-troughs J, while the water is vaporized by 
the heat, and the vapour enters the ports E along with the airsupply. A 
main doorway K, provided with an air-tight door K’, is fitted in the front 
wall of the producer, to give access for repairs, and for occasional raking 
out of clinkers and ash; and access is obtained to the ash-pans or 
troughs J through the doorways H, by which air is admitted to the 
inlet ports E. (In lieu of permitting the air and water vapour 
to enter the ports E by setanel draught air and steam may be forced 
through the archways F into the nome E to accelerate combus- 
tion of the fuel within the producer chamber A; the doors H and air 
openings being in such case closed air-tight; and such forced combus- 
tion is especially applicable, says the patentee, when slack, breeze, or other 
inferior fuel is used.) The gases generated from the fuel in the producer 
are led away by an outlet or outlets L near the arched roof A! to the 
point where the heat is to be — 

In figs. 8 and 4 the outlets L through which the gases pass from the pro- 
ducer are connected to the combustion chamber M, provided in connection 





f. 








iii 
UL 



































! Cc 
OE 


ESS RAMA 
S WASSM 
»S SS 


NN \ 
aos 
\\ SSW 















\\ [] \ SAS99 
<< UP IN RAN 
INS VAS MX 
ho 7 T . LISS Sy SS 
pry NS NW 
| IN (A 
2 I NWN MSS 
i] TL L_IINSS MG. 9 
= MS KX iS AGG 
= , \ mis NX SME 
{ > eI . RSW 
IT deat YY NK 
i [pen H =< => a Bo SQ 
eh IN WG 
a) Ls Ik Oy 
el . f me Ws a 
| > Bi ms ANS SSS 
{ 3 ce se. : ; Ricox mss GC Qs mk \G 
"¢ 7% ,” . “fh ; fata : a 
hig... 













SO 


RRS SQ7‘7“7 
IAA Q“°@ 
SKKGG N 


NSSSoare 

RSS 

ESS SSVSQagy 
VN AS_™E 


7 


3 X 
RIAA 
Xi tad 











a Rt hd 





wz 
QIAN 


IQA 


MRSS Ge 



















Q 4 
ROGET KG 





SN; 
RMA MAAS 


\ 
\ 
























—TJ 
S oO S 1@) 
TA 
Ik eS 
‘ Fig +. 
H .\ 








1046 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Dec. 9, 1884, 





with a series of gas-retorts N, enclosed within a chamber O, eae a 
which the burning gases circulate; the combustion of the gases in the 
chamber M being effected by introducing air which has been previously 
heated by traversing a series of regenerator flues P, in which the air 
travels backwards and forwards (as shown by the arrows) before entering 
the combustion chamber by the ports p, while the waste gases travel in 
= opposite direction through central flues Q on their way to the 
chimney. 


Wartrr-Meter.—Lake, H. H.; communicated from J. Galasse, of Brussels. 
No. 8454; May 30, 1884. 

This meter has a casing divided into three compartments ; of which two 
are cylindrical, and the third forms the central chamber. To the casing 
are bolted; or otherwise secured, first a plate in which the conduits are 
arranged ; second, the upper cover-plate, upon which the whole ratchet and 
= and registering mechanism or clockwork is mounted; third, the 

ower cylinder cover-plate ; and fourth a cover closing thecentral chamber, 
and thus completing the exterior casing of the apparatus. In the interior 
there are two pistons, each working within a metal ring which forms a 
partition, and is provided with circular grooves in which leather rings are 
placed. These pistons are simultaneously driven from one end of the com- 
partments to the other. They serveas a gauge, and constitute the basis for 
the measurement of the water passing through the meter. The piston-rods 
extend into the central chamber and pass through stuffing-boxes; and in the 
central chamber is arranged a block or device (having two inclined faces, and 
provided with six rectangular ports, on which there are two sides, the 
alternative displacement of which is effected by means of frames fixed on 
the extremities of the piston-rods. A device placed above the block, and 
held by the cover, serves as a guide for these frames and the pistons ; and 
at the same time fulfils the functions of a filter. At the rear of the upper 
piston-rod is fixed the driving-rod, which passes to the outside through a 
stuffing-box in the cover-plate. The driving-rod is provided with a cross- 
bar, held in place by a pin, and carrying at each end a connecting-rod 
which transmits reciprocating motion to an arm carrying the pawls; and 
these, in their turn, impart a continuous rotary motion to the ratchet- 
wheel—communicated to the registering apparatus by an endless screw. 


Gas tic cca J. and W., of Vauxhall. No. 11,823; Aug. 30, 
1884 


This invention is based upon the one described in patent No. 1766 of 
1883 ; the same principles being adopted in the construction of the regula- 
tors, sectional elevations of which (at right angles to each other) are shown 
in the illustrations. 
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The invention consists in making the body of the regulator in two 
eg parts, connected together by screws at G. The inner part of the 
y F is cast, and has a piece of triplet brass tube H slipped over it after 
it has been accurately turned. Twoor more holes J are drilled completely 
through the triplet tube and body; each hole serving as a passage he the 
gas. Thecup K is formed of the same shape, and occupies the same posi- 
tion as that described in the 1883 patent. Above the cup K and just below 
the cup L, holes M are drilled through the body; and the part extending 
from the top of each hole to the offset for the connecting screw has a flat 
filed on it, so that when the piece of triplet tube is slid over the body, 
passages N for the gas are formed. A number of holes P are also drilled 
through the lower part of the body of the case, so as to form so many 
conduits for the gas, and make the passage from the holes J to the outlet 
Q of the regulator complete. 

The action of the apparatus is as follows :—The gas enters at the bottom, 
passes down between the outer case and triplet tube H through the holes J 
under the cup. From thence it rises through the adjustable and slitted 
screw § in the bottom of the cup into the chamber T, and then flows 
through the holes M down the passages N and holes P to the outlet Q. 
The regulation depends upon the arrangement and adjustment of the cup 
K, as fully described in the patent of 1883. 

The second part of the invention consists in making the cup of meer- 
schaum ; and the third part describes the treatment of the meerschaum to 
fit it for such use. 


APPLICATIONS FOR LETTERS PATENT. 

15,663.—Stewart, H. S., Palace Chambers, Westminster, “ Improve- 
ments in washers.” Nov. 28. 

15,694.—Be.xa, J. D., and Cuatoner, T. and W., Lincoln’s Inn Fields, 
London, “An improved instrument or apparatus for indicating the 

sg of gas; being more particularly applicable for use in coal mines.” 

ov. 28. 

15,698.—Ratn, F., Southampton Buildings, London, “ Improvements in 
heating box or smoothing irons by gas.” Nov. 28. 

15,818.—F ist, A., Chancery Lane, London, “ An improved swing joint 
for pipes containing steam, water, or air under pressure.” Dec. 1. 

15,821.—M‘Cuxttocu, J, Glasgow, “Improvements in coke-ovens or 
retorts, and apparatus connected therewith.” Dec. 2. 

15,920.—Sron, H., ‘‘ Improvements in the treatment of the gases from 
coke-ovens for the recovery of bye-products therefrom, and in apparatus 
a + % purpose.” A communication from F. Carves, St. Etienne, Prenee. 
ec. 3. 

15,962.—Cuurcumay, A. C., Fulham, London, “ An apparatus for asbestos 
gas-fire.” Dec. 4. 

15,970.—Lux, F., Southampton Buildings, London, “An improved 
method of and apparatus for stating the specific weight of gases and 
vapours.” Dec. 4. 

15,972,—Biacksurn, A. B., Southampton Buildings, London, “ Improve- 
ments in apparatus for holding or suspending lamp globes, glasses, or 
shades.” Dec. 4. 








Ar the meeting of the Manchester City Council, last Wednesday, it was 
decided to authorize the Town Clerk to forward to the Local Government 
Board an application for a Provisional Order to be made in the session of 
1885 for the amendment of several local Acts of Parliament in force within 
the city, including the Water-Works Act. 





Parliamentary Intelligence. 


HOUSE OF COMMONS. 
Tvuerspay, Dec. 2. 
METROPOLIS WATER SUPPLY. 

A Bill—the Metropolitan Board of Works (Further Powers) Bill—to 
confer further powers upon the ee Board with respect to appli- 
cations to Parliament and legal proceedings relating to the supply of water 
in the Metropolis, was brought in by Sir James M‘Garel-Hogg, Baron De 
Worms, and Mr. Bryce, and read the first time; the second reading being 
fixed for March 18 next. 

On the motion of Mr. G. Russet, a return was presented of copies of 
reports made to the President of the Local Government Board by Mr. J.T. 
Harrison, M. Inst. C.E., as to sources of water supply for the Metropolis. 





NOTICES GIVEN FOR PRIVATE BILLS (SESSION 1885) 
RELATING TO THE SUPPLY OF GAS AND WATER. 


ABERDEEN CoRPORATION WATER.—Power to construct additional water. 
works, and to divert, take, and supply water ; acquisition of lands ; levy- 
ing of rates, rents, and charges; additional borrowing powers; amend- 
ment of Acts; and other purposes. 

ASHTON-UNDER-LYNE, STALYBRIDGE, AND DUKINFIELD (DistRIcT) WATER.— 
Extension of time for completion of works; increase of borrowing 
powers. 

Aston Manor Locat Boarp (Gas Purcuase).—Confirmation of agreement 
between the Corporation of Birmingham and the Manor of Aston Local 
Board for the purchase of the portion of the gas undertaking of the Bir- 
mingham Corporation within the district of that Board, and vesting the 
same in the Board; erection and maintenance of gas-works and supply 
of gas in the district of the Local Board ; compulsory purchase of me 
powers to sell residual products, meters, and fittings; powers to borrow 
money on mortgage or otherwise, and apply same in payment of pur- 
chase-money and costs of Act; agreements with corporate bodies and 
other persons; power to levy rates and recover money ; incorporation 
and amendment of Acts. 

Ayr Bureu.—Additional water-works ; diversion, appropriation, and sup- 
ply of water ; extension of limits of supply ; prevention of waste ; incor- 
poration, application, and amendment of Acts; and other purposes. 

BeExHILL WATER AND Gas.—Incorporation of Company ; powers to supply 
water and gas in the parish of Bexhill, in the county of Sussex; con- 
struction of water-works and en ; compulsory purchase of lands; 
manufacture and storeage of gas and residual nih, me powers to 
manufacture and provide pipes, meters, fittings, apparatus, stoves, 
engines, cooking, heating and other machinery and appliances, and to 
acquire patent rights; compulsory use of siding to gas lands; repeal of 
SS of Hastings and St. Leonards Gas Act, 1854, authorizing the 

astings and St. Leonards Gas Company to supply gas in the parish of 
Bexhill; agreements with, and powers to sanitary authorities, com- 

anies, bodies and persons; provisions for transfer of undertaking to 

exhill Local Board, and powers to Board to raise and apply monies; 
other powers ; amendment or repeal of Acts. 

BLackBuRN WaTER.—New Dunsop reservoir and other works; abandon- 
ment of Old Dunsop compensation reservoir; alteration of provisions 
as to compensation water; extension of time for the construction of 
water-works; power to invest sinking funds; amendment of Acts; and 
other purposes. 

BRapDFORD Wazan-Wonns AND IMPROVEMENT.—Alteration in respect of 
water-works already authorized ; extension of time for the purchase of 
land for water-works, and construction of such works already authorized ; 
construction and maintenance of reservoirs, conduits, and other works; 
power to amend the scale of charges for water supplied by the Corpora- 
tion, and the periods for collecting water charges; power to cottage 
owners to recover gas charges from tenants; power to purchase gas 
undertakings from which gas is at present supplied within the borough, 
and to manufacture and store residual products on any lands acquired 
by the Corporation for the purposes of gas-works or of such manu- 
facture; power to erect and maintain electric lines and works, and to 
supply electricity within the said borough; to make regulations for the 
licensing of plumbers and gasfitters employed in connection with the 
gas-works, water-works, and sanitary works of the Corporation, and for 
the control of such persons, and also for better securing the quality of 
materials used and the efficiency of the work executed by them; raising 
and borrowing of additional monies; levying rates and charges; 
incorporation, alteration, amendment, and repeal of Acts, &c. ; and other 
purposes. 

Brymso Water.—Construction of new or additional works; additional 
share and loan capital ; extension of limits of supply; power to supply 
water in bulk; agreements with Corporations, &c.; acquisition of works 
of Wrexham Water-Works Company within district to be supplied ; 
compulsory purchase of lands, water rights, and easements; additional 
land in the county of Denbigh ; diversion and appropriation of water ; 
power to lease mills and lands; power to levy rates, &c.; amendment, 
incorporation, or repeal of Acts; and other purposes. 

Bury Iwprovement.—Extension of municipal borough; power to make 
and maintain a railway in the parish of Bury and county of Lancaster, 
to connect the Bury Gas-Works with the Lancashire and Yorkshire Rail- 
way ; further provisions as to appointment of Auditor and the supply of 
gas; recovery of gas rates and rents, gas-fittings, &c.; reserve fund for 
gas and water works purposes; purchase of lands by agreement in 
connection with water-works undertaking; extension of time for 
completion of the Ogden reservoir ; power to vary the supply of compen- 
sation water, to increase the water-rate within the limits of supply, and 
to prevent the waste of water ; improvement of the Barn Brook and other 
streams ; additional borrowing powers ; creation and issue of stock, and 
other financial provisions ; water annuities ; levying and consolidation 
of rates; amendment, repeal, and incorporation of Acts ; and other 
purposes, 

CaterHaM Spring WaTeR.—Extension of limits of supply of Caterham 
Spring Water Company ; alteration and increase of rates; purchase by 
agreementand sale or lease, &c., of lands, &c.; contracts with, and provi- 
sions affecting sanitary and local and road authorities and companies ; 
transfer or vesting of undertaking of the Kenley Water-Works Company, 
Limited, and of the Reigate Water-Works Company, Limited, and of 
owners of water-works in Chelsham and Woldingham parishes ; powers 
over private roads; special provisions as to supply of water by Company ; 
variation of existing powers and obligations; further money powers; 
supply, &c., of meters, fittings, &c.; provisions for protection of supply 
and prevention of waste, &c.; change of Company's name; provision as 
tonumber, qualification, &c., of Directors; ap Fring Water-Works Clauses 
Act, 1863, to existing district ; amendment of Acts. 

CoatsRincz Burcu.—Constitution and erection of burgh; constitution of 
Town Council; powers as to watching, lighting, and cleansing roads, 
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streets, foot pavements, and footpaths; testing of gas; provisions as to 
smoke; borrowing powers; bye-laws; amendment of pre and other 
purposes. 

Co~tnE VALLEY WatTerR.—Acquisition of undertaking of Harrow Water- 
Works Company ; winding-up and dissolution of that Company; power 
to Colne Valley Water Company to supply water in Harrow; extension 
of their limits of supply; rates, rents,and charges; acquisition of under- 
taking of Rickmansworth Water-Works Company and the undertakin 
authorized by the Alperton and Sudbury Water Order, 1884, confirme: 
by the Water Orders Confirmation (No. 2) Act, 1884; winding up and 
dissolution of Rickmansworth Water-Works Company ; lands at Bushey ; 
additional works and lands ; additional capital ; incorporation of General 
Acts ; amendment or repeal of Acts. 

Croypon Corporation (Gas PurcHase).—Power to Corporation of Croydon 
to purchase, by — or agreement, the undertaking of the Croydon 
Commercial Gas and Coke Company, and a portion of the undertaking 
of the Crystal Palace District Gas Company; to supply gas in the 
borough of Croydon and neighbourhood ; to raise money ; to issue stock ; 
to levy gas rates or charges; to amend Acts relating to the Croydon 
ae and Crystal Palace Company respectively, and to incorporate 

cts. 

Dustin CoRPoRATION WaTER.—Amendment of Blackrock Township Act, 
1863, Pembroke Township Act, 1863, Bray Township Act, 1866, Dalkey 
Township Act, 1867, New Kilmainham Township Act, 1868, Clontarf 
Township Act, 1869, Township of Kingstown Act, 1869, and Kingstown 
Township Extension Act, 1874; power to the Corporation of Dublin to 
supply water to such townships by meter; amendment of the Local 
Government Board (Ireland) Provisional Order (Dublin) Confirmation 
Act, 1874; and other purposes. 

FaLKink WATER.—Power to provide new and additional water supply ; to 
make works ; to divert, take, impound, and supply water ; acquisition of 
lands; definition and extension of limits of supply; rates, rents, assess- 
ments, and charges, and alteration of existing rates, rents, assessments, 
and charges ; prevention of waste; making and confirming agreements; 
borrowing powers ; bye-laws ; incorporation, application, and amendment 
of Acts; and other purposes. 

Futwoop Locat Boarp.—Power to construct, and confirming construc- 
tion of Horns Dam reservoir, and sanction and legalization of construction 
of existing water-works ; power to take lands and waters; extension of 
limits of supply ; power to borrow further money ; extension of time for 
repayment of money bcrrowed ; amendment of Acts ; and other purposes. 

Giascow CoRPoRATION WaTER.—Extension of water-works; increased 
supply of water from Loch Katrine; raising of level of water in Loch 
Katrine and Loch Arklet; new aqueducts, conduits, and other works; 
diversion of water from Loch Katrine, Loch Arklet, and the Arklet 
Water ; compulsory purchase of lands, &c.; provisions with reference to 
landowners, compensation water, &c.; supply of water to high-level dis- 
tricts within the city, and provisions relating thereto; provisions for 
protection of water and water-works, for preventing fouling or pollution 
of water, and powers to the Commissioners and others with reference 
thereto ; alteration of abatements to owners paying water-rate ; reduc- 
tion of assessment on underground works of Commissioners ; additional 
borrowing powers ; application to purposes of Bill of present funds and 
moneys of Commissioners ; incorporation and amendment of Acts; and 
other purposes. 

Har_sHaM WaTER.—Dissolution of the Hailsham Water Company, Limited ; 
incorporation of new Company; powers to supply water in the parishes 
of Hailsham, Arlington, Hellingly, Hurstmonceux, and Wartling, in the 
county of Sussex; construction of works; agreements with sanitary 
authorities, bodies, and persons; annulling agreement between the 
Guardians of the Poor of the Hailsham Union and the Eastbourne 
Water-Works Company confirmed by the Eastbourne Water-Works Act, 
1881, and repeal of the provisions of that Act relating to the agreement 
and to the supply of water in Hailsham by the Eastbourne Water-Works 
Company; other powers; amendment or repeal of Acts. : 

HorsrortH WaTEer.—Power to the Horsforth Water Company to construct 
works ; supply of water within the township of Horsforth, in the county 
of York; power to supply water with all necessary powers; compulsory 
purchase of lands, water rights, and easements; diversion and appro- 
priation of waters; provisions for the protection of the property of the 
Company, and for preventing the waste, misuse, or undue consumption 
or contamination of water; increase of capital ; and other purposes. 

Kent Water. —Extension of limits of supply of Company of Proprietors of 
the Kent Water-Works ; application within extended limits of powers of 
Company’s existing Acts and of Metropolis Water Acts, 1852 and 1871; 
new works; alteration of rates, rents, and charges as regards extended 
limits of supply ; new rates, rents, and charges within extended limits ; 
purchase of lands ; further money powers; amendment of Acts. 

Lrxcotn Corporation (Gas Purcuase).—Acquisition of undertaking of 
Lincoln Gaslight and Coke Company, and dissolution of Company ; 
extension of limits of supply for gas; electric and other lighting; heat- 
ing and motive power; further provision relative to supply of gas; 
borrowing powers; amendment of Acts. 

Lower THamMes VALLEY Martin S—EweraGE.—Amendment or repeal of Local 
Government Board’s Orders of 1877, 1878, 1880, and 1883, and Acts con- 
firming same; dissolution of united district and Joint Board, or severance 
of constituent districts therefrom; reconstitution of constituent dis- 
tricts into new united districts; alteration of constitution of Joint 
Board ; constitution, purposes, and powers of governing bodies of new 
districts ; discharge of debts, &c., of Joint Board ; suspension of penalties 
under Thames Conservancy and Navigation Acts ; costs of Act. 

MarpstonE WaTEeR.—Power to Maidstone Water-Works Company to con- 
struct new works; diversion of water from the river Medway ; purchase 
of lands, compulsorily and by agreement; additional lands; additional 
capital ; amendment of Acts. 

METROPOLITAN Boarp or Works.—Extending section 144 of the Metropolis 
Management Act, 1855 ; application to Parliament and legal proceedings 
by the Metropolitan Board of Works in relation to water supply or 
Water Companies’ undertakings. 

MossLEY ImpROVEMENT.—Provisions as to the price of gas for public light- 
ing; bye-laws for various purposes; incorporation, repeal, &c., of Acts. 

MuLLINGAR WaTEeR.—Power to the Poor Law Guardians of the Union of 
Mullingar, in the county of Westmeath, to provide a water supply for 
the town and manor of Mullingar, and to construct water-works for the 
purpose. 

NeatH WaTER.—New reservoir; purchase of lands by agreement; diver- 
sion of water; amalgamation of Neath and Briton Ferry undertakings 
and of capitals of those undertakings; additional capital ; consolidation 
of shares and stocks; settling priorities of share and loan capital; divi- 
dends ; rates and charges ; incorporation and amendment of Acts. 

Nortuwicnh WatTEeR.—Dissolution of the Northwich Water-Works Com- 
pany, Limited; incorporation of new Company, and vesting in them 
undertaking of Limited Company ; construction of works ; supply of water 
to Northwich, its suburbs, and surrounding districts in the county of 
Chester; power to take certain waters; rates, rents, and charges; power 





to supply water in bulk ; agreements with local authorities, local boards, 

and corporations ; protection of works, &c., of Company; increase of 

capital, &c.; power to purchase water-works of other parties ; power to 
sell to Northwich Urban Sanitary Authority. 

Nortuwicu Loca Boarp Warter.—Construction of water-works ; im- 
pounding of water ; compulsory purchase of land ; laying of mains and 
pipes; provision as to fouling, waste, and misuse of water; supply of 
water in bulk; purchase of mains and water-works ; levying and altera- 
tion of rates, rents, and charges; borrowing of money ; incorporation 
and amendment of Acts. 

Norrincuam Corporation.—Levying rates; borrowing money; repeal, 
amendment, and consolidation of Acts. 

Oswestry CoRPORATION WaTEeR. — New reservoir and water-works ; 
impounding of streams ; compulsory purchase of land and water rights ; 
levying and alteration of rates, rents, and charges; borrowing of money; 
incorporation and amendment of Acts ; and other purposes. 

Oriey LocaL Boarp.—Power to construct additional water-works; main- 
tain and improve their existing supply of water ; to divert, take, and 
impound the Gooseland Well stream, and other waters; to prevent 
waste or misuse of water; and to take or acquire water rightsand easements, 
by agreement or otherwise, and confirm existing agreements relating to 
the same; purchase land by agreement, and apply and use lands now 
vested in Local Board ; provide as to compensation water, regulate supply 
and sale of water, and other incidental matters ; ri rates and borrow 
money ; incorporation, amendment, and repeal of Acts; and other 
purposes. 

Oxrorp CorPoraTION WaTER.—Powers as to existing water-works; new 
works; diversion of water; extension of limits of supply; borrowing 
money ; levying rates; plumbers; supply ; annual value; incorporation 
and amendment of Acts. 

RaTHMInes AND RatuGaR Townsuip.—Revival and extension of time for 
taking lands and completion of works authorized by Rathmines and 
Rathgar Water Act, 1880; and other purposes. 

RickmMaNswortTH WaTeER.—Extension of limits of supply of the Rickmans- 
worth Water-Works Company ; power to levy rates, and to modify or 
increase rates; additional capital; supply in bulk to local authorities ; 
change of name of Company; amendment or repeal of Acts. 

Runcorn Gas.—Additional capital ; application of funds ; consolidation of 
capital ; additional lands; construction of new and maintenance of old 
works; manufacture and storeage of gas and residuals on old and new 
sites; limits of supply; sale of lands; breaking up of streets; supply of 
gas meters, stoves, &c. ; price of gas and dividends ; sliding scale, purity, 
quality, and pressure of gas; public lighting; new provisions respecting 
regulation of Company; rates, rents, and charges; patent rights; incor- 
poration and amendment of Acts. 

SouTHamrron CokporaTion.—New water-works and other works; new 
source of supply; compulsory purchase of common and other lands ; 
extinguishment of commonable rights ; extension of limits of supply; 
powers to apply monies and to raise further money ; creation and issue 
of Corporation stock ; amendment of Acts; incorporation of Acts; and 
other purposes. 

SovuTHWARK AND VAUXHALL WaTER.—New reservoir and works at Forest 
Hill, Hampton, Kingston-upon-Thames, and other places; purchase of 
lands and easements by agreement, and (if necessary) by compulsion, 
for the purposes of the new reservoir and works ; compulsory purchase 
of lands at Battersea now used as a dust-sifting yard, and sale, lease, or 
other disposition of those lands; special provisions for preventing the 
use of the lands at Battersea to the prejudice of the Company or their 
consumers of water; application of capital; additional share and loan 
capital; incorporating some of the provisions of the Railway Clauses 
Consolidation Act, 1845; incorporation and amendment of Acts; and 
other purposes. 

StaLysrmce Gas.—Transfer of undertaking of Stalybridge Gas Company 
to the Corporation of Stalybridge and Mossley Local Board; powers to 
Corporation and Local Board to borrow money or create annuities for 
the purchase, to levy rates, and to charge the rates leviable by them 
respectively; division of the undertaking between the Corporation and 
the Local Board ; application of profits of gas undertaking; amendment 
of Stalybridge Improvement Act, 1828. 

WAKEFIELD CorporaTion.—Extension of time for purchase of land and 
construction of water-works; alteration of charge for water for domestic 
purposes, and differential water rents and charges; amendment and 
consolidation of Acts; and other purposes. 

WHITEHAVEN Town AnD Harsour.—Power to the Whitehaven Harbour 
Trustees to make new water-works ; to take further supply of water from 
Ennerdale Lake, and provisions as to same; extension of water limits 
and powers for supply of water; incorporation and repeal or amend- 
ment of Acts; and other purposes. 

Wiaean Conporation.—Application of profits of gas undertaking ; borrowing 
of money ; amendment, repeal, and incorporation of Acts. 

Wokine WaTER AnD Gas.—Extension of limits of water supply to include 
parishes of Stoke and St. Nicholas, Guildford, in the county of Surrey ; 
additional capital, and alteration of existing capital; amendment of 
Acts ; and other purposes. 

[There is only one application to Parliament referring solely to electric 
lighting; but it is an important one. It is made by the Birmingham 
Incandescent Electric Lighting Company, who seek to alter and extend 
the period for, and terms of compulsory purchase of their undertaking by 
the eodadhen Corporation, as fixed in the Company’s Electric Lighting 
Order of last year. They also apply for an extension of the period for, 
and an alteration of the compulsory works specified in that Order; for 
power to make agreements with the Corporation of Birmingham ; and for 
authority to dissolve and reincorporate the Company. Finally, they ask 
Parliament “to alter, amend, extend, and enlarge, or to repeal, so far as 
may be requisite or desirable for the purposes aforesaid, or of the Bill, all 
or some of the provisions of the Order, and of the Electric Lighting Act, 
1882.” } 


NOTICES OF APPLICATIONS TO THE 
BOARD OF TRADE (SESSION 1885) UNDER THE GAS AND 
WATER WORKS FACILITIES ACT, 1870. 

Barnet District Gas anp WaTER.—Extension of limits of water supply 
to include parishes of South Mimms, Middlesex, and Ridge and Shenley, 
Herts, or parts thereof; amendment of Company’s Acts, 1872 and 1883. 

BarTON-UPON-HuUMBER AND DistRICT WaTER.—Power to construct water- 
works ; supply of water to the parishes or places of Barton-upon-Humber, 
Barrow, New Holland, and Goxhill, med the parts of Lindsey in the 
county of Lincoln ; water-rates, &c.; manufacture, purchase, and sale of 
water-meters, &c.; contracts with local authorities ; and other purposes. 

CHELMSFORD Gas.—Power to use lands for the manufacture and storeage of 
gas, &c., and to extend gas-works; to raise additional capital; to pur- 
chase and sell, &c., gas stoves, engines, fittings, and other gas apparatus, 
and to supply gas in bulk; agreements with local authorities, &c.; 
incorporation and amendment of Acts ; and other purposes. 
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CuILTERN Hinus Sprinc WatER.—Power to the Chiltern Hills Spring Water 
Company to raise additional capital. 

Cracton-on-Sea Gas AnD WaTEeR.—Power to the Clacton-on-Sea Gas and 
Water Company, Limited, to raise additional capital; and for other 
purposes. 

Cwm Avon Gas anp WatTeR.—Maintenance of existing gas and water 
works ; manufacture and storeage of gas and residual products ; supply 
of meters, fittings, &c.; defining limits of supply of gas and water ; levy- 
ing of rates and charges; opening of streets; incorporation of Acts. 

Dover Gas.—Purchase of land and increase of capital. 

Grays Gas.—Extension of limits of supply ; increase of capital ; sale of gas 
in bulk ; and amendment of Acts. 

Great BERKHAMPSTEAD WatTEeR.—Power to the Great Berkhampstead 
Water-Works Company, Limited, to maintain and continue water-works 
and supply water ; to define limits for supply of water; rates, rents, and 
charges ; opening of streets and roads for laying pipes; money powers; 
agreements with local authorities and others ; incorporation and amend- 
ment of Acts. 

Great Grimsby Gas.—Power to the Great Grimsby Gas Company to raise 
additional capital ; incorporation and amendment of Acts; and other 
purposes. 

Herts anp Essex Water.—Extension of limits of supply and inclusion 
therein of various parishes and places in the county of Essex ; power to 
levy rates; regulation of existing, and power to raise additional capital ; 
amendment of Order, Acts, &c. 

HotyHEAD Water. — New water-works; additional lands; additional 
capital ; amendment of Acts. 

HotyweL_t Water.—Extension and completion of existing water-works ; 
construction of new water-works ; wers to take water from St. 
Winifred’s Well, break up roads, and lay down mains and pipes; to 
supply water to Holywell town, Brynford, Greenfield, Whelstone, 
Bagillt Fawr, Bagillt Fechen, and neighbourhood ; to levy rates, rents, 
“a charges; to make bye-laws; to purchase undertaking of the Holy- 
well and District Water-Works Company, Limited; amendment of 
Orders ; incorporation of public Acts. 

Lynpuurst Gas anD WateR.—Power to Lyndhurst Gas and Water Com- 
any, Limited, to construct gas-works and water-works, and to manu- 
acture and supply gas; ph to supply water within the parishes of 

Lyndhurst and Minstead, in the county of Southampton. 

Mipptewicu Gas.—Power to Middlewich Gaslight and Coke Company, 
Limited, to maintain and continue their existing gas-works and works 
connected therewith ; to manufacture and supply gas in the townships of 
Middlewich, Kinderton-cum-Hulme, Sproston, Newton, Sutton, Crox- 
ton, and Ravenscroft, in the parish of Middlewich, and the township of 
Stanthorne, in the parish of Davenham, all in the county of Chester; to 
manufacture, sell, and dispose of residual products obtained in the manu- 
facture of gas; to manufacture, sell, let, or deal in gas meters, fittings, 
gas-engines, &c.; to purchase lands by agreement; to acquire and hold 
patent rights; increase of capital; incorporation of Acts, &c. 

RickMaNswortH Gas.—Maintenance and continuance of gas-works; acqui- 
sition of lands; manufacture, purchase, and sale, &c.,of gas engines and 

apparatus; increase of capital; debenture stock; amendment of Acts; 
and other purposes. 

SHELLEY AND SHEPLEY Gas.—Power to the Shelley and Shepley Gaslight 
Company, Limited, to maintain and extend, «c., existing works; to 
purchase lands ; to supply township of Shepley and parts of townships 
of Shelley, Cumberworth, and Denby, in the West Riding of the county 
of York, with gas; to levy rates; to define existing, and raise additional 
capital ; and other purposes. 

[The only application to the Board of Trade, under the Electric Lighting 
Act, 1882, is from the Chelsea Electricity Supply Company, Limited, who 
seek power “ to produce, store, and supply meg | within the parish of 
Chelsea ; to construct works ; to lay down wires and other apparatus, and 
to break up streets therein; to acquire land; to levy rates, and exercise 
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other powers ; and to make agreements with local authorities.” ] 


NOTICES OF APPLICATIONS TO THE 
LOCAL GOVERNMENT BOARD (SESSION 1885), UNDER THE 
PUBLIC HEALTH ACT, 1875. 

East Derenam Gas.—Power to purchase and hold lands; to purchase, 
continue, and maintain existing gas-works; to construct and maintain 
new gas-works, and works for the manufacture and conversion of 
residual products, and for supplying gas for = and private purposes ; 
to acquire additional lands; to levy rates and charges ; to borrow money ; 
incorporation and amendment of Acts. 

ELLesMERE LocaL Boarp.—Power to purchase the existing gas-vorks at 
Ellesmere and adjoining land; to confirm agreements; to manufacture 
and supply gas within the district of the Ellesmere Local Board, and to 
levy rates and charges ; incorporation of Acts ; and other purposes. 

Havernitt Locat Boarp.—Purchase of the Haverhill Gas-Works; con- 
firmation of agreements respecting the same; maintenance of works ; 
manufacture and storeage of gas and residual products; additional 
lands; limits of supply; borrowing of money; levying of rates and 
charges ; incorporation of Acts. 








Ir is announced that Sir Arthur Clay, Bart., a member of the original 
Board of the Odessa Water-Works Company, Limited, has conseated to 
join the new Board. 

Tue Knighthood conferred on Professor Henry Enfield Roscoe, LL.D. 
(Cambridge and Dublin), F.R.S., Professor of Chemistry in the Victoria 
University, Manchester, was gazetted last Friday. 

Tue machinery for generating the electric light for illuminating the Law 
Courts is reported to have been tested and found satisfactory. The light 
was, therefore, announced as ready for use in the Central Hall and the 
various Courts yesterday. 

At last week's meeting of the Court of Common Council of the City of 
London, a report was presented by the General Purposes Committee, 
asking for authority to enter into an arrangement with the Hammond 
Electric Light and Power Company, Limited, for lighting the Mansion 
House, for a period of 12 months, at an expense of £1000. Deputy Bontems 
proposed the adoption of the report, and the motion was carried. 

Last Tuesday, the first monthly ballot of the Institution of Civil 
Engineers, for the session 1884-85, took place. Mr. J. T. Key, of the Shef- 
field Gas Company, and Mr. J. J. Platts, of the Odessa Water- Works Com- 
pany, were (among others) elected members; Messrs. R. Dempster, senr., and 
A Dempster, of Elland, were elected associate members; and Mr. Alfred 
Lass, F.C.A., was elected an associate. 

Last Thursday the Council of the Association of Municipal Corporations 
held a meeting at the Westminster Palace Chambers, under the presidency 
of Mr. J. Dodds, M.P., for the fap of considering various matters of 
public interest. It was decided to reintroduce the Borough Funds Bill, 
the Public Health Acts Amendment Bill, and the Water-Works Rating 
Bill. The Pollution of Rivers Bill and the Water-Works Clauses Act 
Amendment Bill were referred to the Law Committee of the Association, 





Pegal Intelligence. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
Fripay, Nov. 28. 
(Before Justice Nortu.) 
CLARK UV, THE SOUTH METROPOLITAN GAS COMPANY. 

This action sought to recover from the defendant Company the value of 
one share of the late Phoenix Gas Company’s stock, on the ground that the 
Company (who have amalgamated the Phoenix Company) made an improper 
transfer in their books. The plaintiff was the personal representative of 
the late Miss Popkin, who was owner of the share, and who died intestate 
in April, 1859. Mr. Alfred Popkin, who was the next of kin, took out 
letters of administration, and he died in November, 1859, also intestate, 
and without having administered the estate of his sister. His widow 
thereupon administered his estate and that of Miss Popkin, without taking 
out letters of administration de bonis non. In November, 1860, Mrs, 
Popkin sold the share in question to a Mr. Hill, in consideration of the 
sum of £67; and it was contended that, as letters of administration had 
not been taken out, the transfer by the Company was bad in law, and 
ought not to have been allowed by the defendant Company. It was 
believed by Mrs. Popkin that she was the legal administratrix of her 
husband’s estate. It was contended that there was no legal representative 
of Miss Popkin till 1883, when letters of administration de bonis non were 
taken out by the present plaintiff. On behalf of the defendants it was 
— that they acted in good faith when they allowed the transfer to be 
made. 

Mr. W. Barser, Q.C., and Mr. Brennan appeared for the plaintiff; Mr, 
Everett, Q.C., and Mr. Rensuaw for the Company. 

His Lorpsuip said that he regarded Mrs. Popkin as the legal adminis. 
tratrix of her husband’s estate, and was quite entitled to sell the share in 
—- and apply the —— as she might be advised. He therefore 

ismissed the action with costs. 





HULL POLICE COURT.—Monpay, Dec. 1. 
(Before Mr. Twrss.) 
THE BASIS OF VALUATION FOR WATER-RATES. 

Judgment was given to-day in a case—taken as a test case, to determine 
others in the district—in which the Newington (Hull) Water-Works 
Company summoned a Mr. Searby for non-payment of water-rates due. 

Mr. Twiss, in giving judgment, said: In this case the defendant is 
summoned in respect of water-rates due to the Newington Water-Works 
Company, Limited. When the case was heard, it was contended that the 
case of Dobbs v. The Grand Junction Water Company applied; and that 
the Newington Company therefore were entitled to charge only on the 
full rate—that is to say, £18, less the amount of rates and taxes, and also 
the costs of repairs and insurance. On the other hand it was submitted 
that the Dobbs case did not apply; and after careful consideration of that 
case, and having regard to the provisions of the Newington Water Order, 
I feel compelled to concur in that view. The words of the Newington 
Order seem to me to render the Dobbs case inapplicable whenever a rent 
is paid; although it may be that in cases where no rent is paid, the value 
of the premises is to be assessed (as in the Dobbs case) by reference to the 
poor-law assessment. The words of the Newington Water Order are “ that 
the undertakers shall, at the request of the owner or occupier of any 
dwelling-house or part of a dwelling-house, be entitled, under the provisions 
of this Order, to furnish the said owner or occupier with a sufficient 
supply of water for domestic purposes, at any rate not exceeding 5 per 
cent. per annum on the annual rack-rent or value of such premises.” It 
appears to me, therefore, that the real question in this case is, What is the 
correct and proper interpretation of the word rack-rent? I have always 
understood rack-rent to be the highest rent which a house may be reason- 
ably expected to command, or the highest rent obtained at the time. This 
being so, I am of opinion that in the words of their Order, the Newington 
Water Company are entitled to charge upon the actual rent paid. If they 
are not so entitled, then no meaning is given to the word “ rack-rent;” 
and there is no distinction between that word and the word “ value.” 
Holding this opinion, I must make the order with costs. 


liscellaneous Aetws. 


THE PROPOSED PURCHASE OF THE CROYDON GAS-WORKS 
BY THE CORPORATION. 

A Special Meeting of the Croydon Town Council was held yesterday week 
—the Mayor (Alderman Cooper) in the chair—to consider the expediency 
of promoting a Bill in Parliament to enable the Corporation to purchase 
the gas-works. 

Mr. Benson (in the absence of Alderman Barrow, through illness) moved 
—“ That a Bill be promoted in Parliament to enable the Corporation to 
acquire, by compulsion or otherwise, the undertaking of the Croydon Gas 
and Coke Company, and a portion of the undertaking of the Crystal Palace 
District Gas Company, and to give power to the Corporation to supply 
gas, &c.; and that the cost of the Bill be defrayed out of the borough rate.” 
He said the Council were not asked to decide upon the terms of purchase, 
but simply to settle the question whether or not the Council should pro- 
ceed further in the matter of undertaking the gas supply of the borough. 

Mr. Horexrnk seconded the motion. 


Alderman Layton said it was important that the Council should realize 
what the proposal before them meant. As ashareholder in both the Gas 
Companies concerned, he might be said to be interested ; but his interest 
would be increased if the Corporation purchased the works, for he would 
then receive the dividend with greater certainty even than now. Hence, 
if prejudiced at all, he was prejudiced in favour of purchasing. But it was 
quite clear that if the Corporation purchased, they would have to pay a 
very high price; and the pe was really a stupendous one. He 
thought the Council should at least be told the expense proposed to be 
entailed. Alderman Barrow, when he brought the matter before the 
Council three weeks previously, had quoted a great number of figures, 
which, in their h to get to the Mayor’s elegant luncheon, they did not 
perhaps closely analyze. The figures related to the Croydon Gas Com- 
pany i and it was sought to be proved that the Company carried on their 

usiness in such a manner that the Corporation might hope to improve it. 
The Council were told that the capital employed per ton m § coal carbonized 
was £8 1s. 4d., against £7 3s. 8d. in the case of the London Companies, 
and £6 12s. 6d. in Corporations which had purchased their own gas-works. 








He (Alderman Layton) would quote a few figures in relation to the Crystal 
Palace District Gas Company which would perhaps surprise them. Instead 
of £7 3s. 8d., the average of the London Gas Companies, or £6 12s. 6d. 
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the average of the Corporations, the figure in the case of the Crystal 
Palace District Gas Company was only £5 8s. 5d. This was lower than 
in the case of any neighbouring Company; and it was very doubtful 
indeed whether they could possibly reduce it lower. Not one syllable did 
Alderman Barrow say about the Crystal Palace Gas Company. He took 
his figures from a standard work on the gas question, to which they all 
had access. Every comparison that could be suggested worked out to the 
immense advantage of the Crystal Palace Gas Company. The working 
expenses were lower, the bad debts were fewer, and the price was less. 
This matter was so serious that he must trouble the Council with just a 
few figures. They seemed to think they could take one-fifth of the Crystal 
Palace Gas Company’s undertaking ; but this, they might rely upon it, they 
could never do. [A Voice: Why not?] He would tell them why. Did 
the Council suppose for one moment that Parliament would give them 
power to take one “lung” of the Company, and leave the rest? The 
works and plant were in proportion to the district supplied ; and the cost 
of taking only a portion would be too enormous for contemplation. It 
would be impossible to do anything in the matter unless they were 

repared to purchase the entire undertaking. Then they should remem- 
om that the Crystal Palace Gas Company were supplying gas at the 
very low rate indeed of 2s. 11d. per 1000 cubic feet, against 3s. 8d. in 
Croydon; and the former Company were allowing 5 per cent. off their 
small charge. For the last ten years they had reduced the price, on 
an average, by 14d. a year; having come down from 4s. 2d. The Corpo- 
ration would not be able to compete with these terms. Even supposing 
they obtained the right to supply half of the Crystal Palace Gas Company’s 
district, how would they manage? If they manufactured in Croydon the 
additional quantity of gas required, the works would not be large enough, 
and further heavy expense would be involved. He would ask them for 
just a moment to calculate the cost. The capital of the Croydon Com- 
pany was £12,200, and the dividend about £17,700. The calculation of 224 
years’ purchase was a very moderate one—probably 25 years would be 
suggested ; but, as a moderate man, he would say 22} years, which was 
very reasonable indeed. This would come to about £398,000. The capital 
of the Crystal Palace Gas Company was £325,000; and if the Corporation 
bought up this undertaking—— 

The Town CLERK: There is no such proposal before the Council. 

Alderman Layton maintained that he was in order. If they bought 
this up, and paid 224 years’ purchase of the dividend—£24,500—it would 
mean that they would have to pay £552,000. Adding to this the £398,000 
for the Croydon works, there would be a total of £950,000, or close upon a 
million sterling. He did not think that they had yet arrived at such a 
pitch that they were prepared to spend a million of money on gas-works. 
He submitted these figures, and would repeat that if they thought they 
could get one-fifth of the undertaking of the Crystal Palace Gas Company 
they were much mistaken. The Company supplied portions of Sydenham, 
Lewisham, Penge, Anerley, Beckenham, Lambeth, and Camberwell; and 
many of these parishes would resist the Croydon Bill if it proposed to take 
a —- of the undertaking. He moved the omission from the motion of 
all reference to the Crystal Palace District Gas Company. 

Mr. Hinurer seconded the amendment, thinking they ought to have at 
least some particulars before committing themselves. 

Alderman ALLDER complained of Alderman Layton having stated the 
figures and calculations in public. With the electric light in view, he cer- 
tainly should not be in favour of paying 224 years’ purchase. He would 
rather let the whole subject drop. 

Mr. Goopwin said that the Council had by no means tied its hands, as 
Mr. Benson seemed to suggest; and he objected strongly to any Com- 
mittee arrogating to itself powers such as were claimed by that gentle- 
man. He objected to the amendment, and thought if the gas question 
were readily gone into, they should endeavour to acquire on reasonable 
terms such portions of the Crystal Palace Gas Company’s undertaking as 
would give to Norwood the privileges to be enjoyed by Croydon. He 
thought Alderman Layton viewed the situation rather from a shareholder's 
point of view. He viewed it from a gas consumer’s standpoint ; and was 
of opinion that the gas supplied was very bad and excessively dear, even 
at 2s, 11d. per 1000 cubic feet. They wanted a better supply. [A Voice: 
It is worse at Croydon.}] Some one remarked that it was worse at 
Croydon. If so, two blacks did not make one white. He was in favour of 
a better supply; and he was not so sure that it was a matter of impos- 
sibility. He should like to have it laid down whether members of the 
Council who were shareholders in either of the Companies concerned could 
vote on the question. 

The Town CuErk said it entirely depended on the nature of the question. 
He thought shareholders could vote for or against the amendment, which 
did not involve the purchase of the gas-works or otherwise, but simply 
whether they should recommend the ratepayers to spend money in pro- 
moting the Bill. 

Mr. Goopwin: That is really a legal quibble. 

The Town Cierk: No; it is quitesimple. When it comes to a question 
of purchasing, and whether 22 or some other number of years’ purchase be 
paid, it will be quite a different matter. 

Mr. J. Sir asked whether, in the event of the Bill being obtained, they 
would be compelled to purchase the Croydon and Crystal Palace Gas Com- 
panies’ works at once, or could they wait two or three years. He thought 
this might be advisable, for the price was likely to go down, as the electric 
light was coming. At the same time it would not interfere much with gas, 
as this would be used more for cooking and heating purposes. 

The Mayor said if the Act were obtained, the works must be purchased. 
The price was likely to be settled in a Parliamentary Committee-room. 
act Cuierk: And if you do not like the terms you can withdraw 

e Bill. 

Mr. Jounston : Can anyone give us an idea as to the cost consequent 
on passing this resolution and going to Parliament ? 

The Town CLERK said he could not. 

Dr. Cuirt said no one could tell. If the amendment were carried, he 
asked, would the Norwood burgesses be taxed to support the wishes of the 
Croydon burgesses ? 

The Town CLERK pointed to the Corporation Bill as a precedent which 
he said would no doubt be followed. 

5 The amendment was then put and lost; the numbers appearing to be 

to 10. 

Mr. Goopwin : Recognizing the importance of this matter, I move a 
further amendment that the consideration of the question be deferred for 
twelve months. 

Alderman Jacxson : I will second that. 

Alderman Hacers: Do not postpone it for twelve months, or we shall 
have the same rush next year. 

Mr. Goopwin: Very well; then say for the present. I am not par- 
ticular to a month. 

The Town CLERK: You must pass the resolution to-night or this day 
fortnight, or abandon the Bill for the present session. 

Mr. Goopwin then moved another amendment, to the effect that the 
special meeting be adjourned for a fortnight, and that in the meantime 
the Gas Committee be requested to furnish the members of the Council 





with all the information they possibly could on the subject of acquiring 
the undertakings of the Croydon and Crystal Palace Gas Companies. 

Alderman Jackson seconded this amendment, which, after some further 
discussion, was carried nem. con. 


A Member of the Institution of Civil Engineers, writing to the Croydon 
Guardian, takes Alderman Barrow to task for quoting on a recent occa- 
sion, certain figures from “ Field’s Analyses” in regard to the working of 
the Croydon Gas Company, and comparing them with the average of the 
working results of;eight Corporation undertakings. He says: Will you 
permit me to quote, not the average, but the details of each of these great 
Corporations on several points (taken also from Mr. Field's tables for the 
year 1883), showing how unfair it is to compare the Croydon Gas Company 
with the undertakings—part of them in the middle of coal districts— 
carried on by these Corporations ? 


1.—As to total amount of capital employed— 





Birmingham .. . . . £2,282,028 Manchester. . . . . » £1,375,885 
Boltom . «+ © © « « 525,857 OO ae eee eee 349,916 
Halifax . . ». © «© « « 278,116 ae ee 532,000 
Gs © 6 «oe eo 0 « ae CeEpee. 0 co th * cw 212,350 
Leicester . . .« « «+ » 608,252 

2.—As to the quantity of coal carbonized per annum in tons— 

Tons. Tons. 

Birmingham ... . . «+ 816,124 Manchester. . . . . « « 259,000 
Boltm «wc te eo ew ew ew CO Gimmem . . ss eo eo es « Sw 
Halifax . . « «© « «© « « O6,204 a ee ee 
beets « «© © © © «© «© © BR Guedes. we eo so si so « 
Leicester . . + «© « © « 67,477 

3.—As to quantity of gas sold per annum— 

Cubic Feet. Cubic Feet. 

Birmingham , . . . . 2,830,286,000 Manchester . . . . . 2,840,867,000 
Bolton. . . « « « «+ 484,009,000 Oldham « © « « « « 680,994,000 
Halifax » « « « « « _ 844,908,000 Salford. . . . . « « 674,024,000 
Leeds . .. « « « « 1,426,188,000 Croydon ... .- « « 271,652,000 
Leicester . . . . « «+ 649,393,000 

4.—As to net cost of coal (that is the cost of coal per ton after deducting 
the amount realized per ton from the residual products)— 

8. d. 8. 4. 

Birmingham 1 005 Manchester . . 5 056 
Bolton . 8 1:18 Oldham . - 7 220 
Halifax . 0 134 Salford . 8B 390 
Leeds. ° 0 360 Croydon . . 81133 
Leicester . 1 564 


If we see a big man beating a little boy, we at once cry out, “ Hit one of 
your own size.” SoIsay you ought to compare the Croydon Gas-Works 
with one about its own size, placed in similar circumstances ; and not with 
the average of undertakings where, as I have shown by the foregoing 
figures, the largest is more than ten times the size, and the smallest con- 
siderably larger than Croydon—nearly all of them in the midst of very 
cheap coal. 


THE STALYBRIDGE AND MOSSLEY GAS-WORKS PURCHASE. 
At Stalybridge, as our readers are aware, it needed the casting vote of 
the Mayor to carry, at a meeting of the ratepayers of that borough, a 
resolution approving the Town Council's intended application to Parlia- 
ment for powers to purchase, jointly with the Mossley Local Board, the 
undertaking of the Stalybridge Gas Company. Since then, a meeting 
held at Mossley has given a unanimous vote in favour of the proposal. 
True, the attendance was but small. Some 30 persons appear to have 
been present; and a majority of these were members of the Local Board. 
The meeting was held in the evening, so that there was not the same 
excuse as at Stalybridge for a small attendance ; and the fact that so few 
of the ratepayers cared to be present may be ascribed either to a lack of 
interest in the subject, or to the confidence that is reposed in the Local 
Board—both reasons, perhaps, having about equal weight. The small 
attendance did not, however, prevent the offering of some explanation of 
the position of Mossley in reference to the purchase. The Chairman of 
the Local Board (Mr. R. B. Brooks) moved the formal resolution giving 
assent to the promotion of the Bill for the purchase and transfer of the 
works; and Mr. R. S. Buckley, a member of the Board, and a large rate- 
payer, seconded it. Both gave statistics as evidence of the wisdom of the 
course which they and their colleagues have pursued. These figures, taken 
in conjunction with those given at the Stalybridge meeting, and reported 
in the Journat last week, will give a fairly accurate idea of the expecta- 
tions which the two Authorities have entertained in these negotiations. Mr. 
Brooks reminded his audience that the price to be given for the works is 
£210,000, of which Mossley’s proportion will be £30,000. The Bill which 
they were promoting mee Hd for the repayment in 60 years of the loans 
which would have to be raised. If they borrowed the money at 34 per 
cent., the interest would be £2800 per annum, and the sinking fund £407. 
The total payment for both interest and sinking fund would thus be £3207. 
papers that they consumed 60 million cubic feet of gas every year—and 
he thought he might say this was about the consumption—that the cost 
was 2s., and the selling price 3s. 3d. per 1000 cubic feet, the -. after 
paying interest and sinking fund, would be £543. If they had to pay 
4 per cent. for the money, the interest would be £3200, and the sinkin 
fund would be reduced from £407 to £352. The total payment then woul 
be £3552 ; and they would have a profit (besides paying for the works in 60 
years) of £198, which might be applied in reduction of the rates. He 
believed, however, that the consumption might be considerably increased. 
The Board would have within their future district of supply 33 
miles of mains. Stalybridge had 22 miles of mains; and, as he had 
intimated, they consumed, or expected to consume, 60 million cubic 
feet. This would show that every mile of their mains conveyed for 
consumption less than 2 million cubic feet; whereas in Stalybridge, 
with a consumption of 100 millions, they had 22 miles, or more than 
4 millions per mile. What was there to prevent them from selling 
during the next 60 years, as much as Stalybridge sold per mile? If they 
could conceive such a state of things, they would see that the undertaking 
they were about to enter upon must be very profitable. He could not 
understand why, in the next 60 years, Saddleworth should not develop 
and become as prosperous in every mile of its area as Stalybridge had 
done. But supposing this did not take place, they had some very large 
millowners who did not use Stalybridge gas, and who would be interested 
in the increase in the consumption of gas from the works when they 
belonged to the Local Authority. He believed they could at once increase 
the consumption from 8 to 9 per cent. ; and there were scores of instances 
in which gas could be applied where it was not now used. Mr. Buckley 
[eee out that they had already gained something. They had obtained 
rom the Gas Company a reduction in the price of gas of 3d. per 1000 feet, 
which was equivalent to a saving of £700 or £750 year in the Mossley and 
Saddleworth district. It had been said they had given a good sum for the 
works. Taking the bricks, mortar, iron, and land, they had given a large 
amount; but they had morethan these. They had the privilege of making 
gas, and the monopoly of selling it. A private consumer could make it for 
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his own purposes, or perhaps two or three might combine to do it ; but for 
its saleand manufacture the Board would havethemonopoly. They found 
Stalybridge willing to buy; and it was put to Mossley: “ Will youjoin us?” 
They had joined oa ; and they were now asking the — to 
allow the purchase to be effected. They gave £210,000 for the works. The 
average dividend of the Company on all their share capital was a little over 
8 per cent.; and 1 per cent. represented £25,000. The Gas Company pro- 
posed, and had power in their Bill, to add 3 per cent. to the dividend for 
every penny of reduction in the price of gas. If they reduced the price of 
gas 4d. they could add 1 per cent. to the py and increase the capital 
value by £25,000. If they had had to buy to-day they would have had to 
pay, £25,000 more, or £10,000 more for Mossley, and £15,000 more for Staly- 

ridge. With their large reserve fund and income, which rose 30 per cent. 
above the year they bought on, they could have reduced the price not 
merely 4d., but 8d. Since they made the bargain, their position was better 
by £10,000 than it was last February. Another speaker (Mr. W. Broadbent) 
ae the opinion that the purchase was a very fair one indeed. It was 
only 25 years’ purchase at 4 per cent., and he thought the ratepayers might 
congratulate themselves upon it. 

A propos of the purchase, it may be mentioned that a local paper gives 
currency to a rumour that the Directors of the Gas Company have been 
discussing the question of reducing the price of gas. This proposition is 
vigorously opposed by the Corporation and Local Board. nder the 
terms of the agreement signed when the negotiations were first entered 
upon, the purchasers guarantee to the shareholders of the Company their 
dividends to the year ending July 30 next, after which the works are to be 
transferred to the Local Authorities. The bank and reserve balances, what- 
ever their amount, are to become the property of the Corporation and 
Local Board; so that any reduction now made would really be at the 
expense of the ratepayers, and the representatives of the ratepayers would 
not have the credit of it. More than this, if the balances are reduced, the 
price to be actually paid for the works will be correspondingly increased ; 
so that a reduction in the price of gas this year would result in a permanent 
addition to the capital account of the undertaking, after it became the 
property of the Local Authorities. For these reasons, any offer to reduce 
the price of gas will meet with the most strenuous opposition. 





THE MANCHESTER CORPORATION AND THE SALARIES OF 
GAS-WORKS OFFICIALS. 

A Meeting of the Manchester City Council was held last Wednesday— 
the Mayor | Shaman Harwood) presiding—at which the Gas Committee’s 
recommendations as to advancing the salaries of certain of the gas-works 
officials was under consideration. It may be remembered that the Com- 
mittee proposed an advance of £100 a year to Mr. S. Barratt, Manager of 
the Rochdale Road station; of £100 a year to Mr. W. R. Chester, 
Manager of the Gaythorn station; of £50 a year to Mr. W. C. Waddington, 
Superintendent of the Street Mains and Lighting Departments—all to 
date from March 25 last; and of £26 a year to Mr. W. Rodger, Deputy- 
Manager at Rochdale Road. 

Alderman Lamp (the Chairman of the Gas Committee), in moving a 
resolution approving of the proposed advances, explained that Mr. West, 
who was Chief Engineer, recently resigned, and one or two other officers 
had also left or died ; and the increases he now proposed were consequent 
upon re-arrangements following these changes. By these re-arrangements 
a large saving would really be effected. The Committee were desirous of 
using economy as far as possible; but there was such a thing as an unwise 
economy. There was nothing dearer than incompetency; and the Com- 
mittee had experience of this fact within the last month or two. 

Mr. NicHoLLs seconded the motion. He said that, whilst he was in 
favour of economy, he thought it was a mistake for candidates at the 
recent election to pledge themselves not to increase salaries which were 
already more than £200 a year. He regarded such a course as a mis- 
direction of a very proper movement. He explained that the Committee 
were not filling up the post of Chief Gas Engineer; but were placing the 
Rochdale Road and Gaythorn stations under the entire control of the 
Managers, who hitherto had really been only Sub-Managers. Under the 
new system they hoped to get better results tion previously; besides 
which there would actually be a saving to the “orporation of £906 per 
annum. The proposed salaries were not more than the market price ; and 
the whole of the payments for salaries and wages in the Gas Department 
were much less than what was paid in other towns. 

The Mayor said the Committee recently advertised for a Manager for 
the new works at Bradford Road, offering a salary of £350 a year. They 
had only one application which was of a satisfactory character; and the 
gentleman so applying subsequently obtained another appointment. The 
Committee were therefore about to advertise again for a Manager at £500 
a year. 

Tsieonen Watton SmirH expressed some apprehension as to the effect 
of the proposed new arrangements. He thought the results realized whilst 
Mr. West was Engineer-in-Chief were such as to show the wisdom of the 
system then in operation. 

Mr. SouTHERN regretted that Mr. West was no longer with the Corpora- 
tion. He showed from figures that the average cost of gas making at Gay- 
thorn during three years ended March 31 was 9s, 4d. for every pound’s worth 
of material carbonized, whereas at Rochdale Road it was only 7s. 6d. ; and 
he suggested that the increases of salary should be postponed until the 
Committee had explained this disparity. He objected to the step the Com- 
mittee had taken in sending the Manager formerly at Rochdale Road to 
Gaythorn, and the Manager formerly at Gaythorn to Rochdale Road; and 
moved as an amendment that the increases of salary should be postponed 
until a report had been received from the Committee. 

Mr. STEwaRT, who seconded the amendment, was of opinion that the 
disparity to which Mr. Southern had directed attention was due in part 
to the fuller adoption of machinery at Rochdale Road, and in part to 
management. 

After some discussion the Council divided, when 22 voted for the amend- 
ment and 31 against it. 

Subsequently Mr. RushwortH moved, and Mr. Hour seconded, as a 
further amendment, that the salary of Mr. Barratt should be advanced by 
£50 a year only. 

On a division the amendment was rejected by 32 votes to 8; and the 
original motion was then put and adopted. 





HALIFAX CORPORATION GAS SUPPLY. 

At the Meeting of the Halifax Town Council last Wednesday—the Mayor 
(Alderman Crossley) in the chair—the minutes of the Gas Committee 
contained the following recommendation :—‘ That the price of gas to 
consumers within the borough be reduced from Qs. 4d. to 2s. per 1000 cubic 
feet, and to consumers outside the borough from 3s. 8d. to 3s. per 1000 cubic 
feet, with the present scale of discounts in each case; such reduction to 
apply to accounts for all gas consumed on and after Jan. 1 next” 

Alderman Rixey, in moving the confirmation of the minutes, said the 
recommendation of the Committee was unanimous, and it was not necessary 
to go over the old ground of direct taxation. The last reduction in the 





price of gas was made in 1881. He calculated that a net balance of £1900 
might be available at the reduced price. He wished the Council to know 
that the illuminating power of the gas was satisfactory. (Voices: It is 
not.) He felt sure there was much misapprehension as to the illuminatin 
power, which was equal to 18 candles, whereas they were only required 
to supply gas of 14-candle power. In justice to their Gas Manager 
(Mr. W. Carr) he might say that he had had no part in recommending 
the reduction. Though they would be better had they not to supply the 
out-districts, yet they were there. Their mains and apparatus for supply 
were laid, and the inhabitants were complaining of the high price they 
had to pay; and he was of opinion that the Council would do well to treat 
them liberally. He then proceeded to show that they might reasonably 
calculate on having sufficiently large profits from the sale of gas at the pro- 
posed reduced price. It was said that it was a sounder policy to tuke gas 
profits towards the cost of improvements, &c.; but he contended that it 
was a sounder policy for the cost of improvements to be met by a direct 
rate for the purpose. During the last 26 years the sum of £120,000 had 
been taken for the relief of the rates. 

Mr. Hanson seconded the motion. The reduction would, in his opinion, 
result in an increased consumption. They had excellent plant and exten- 
sive holder accommodation ; and it would be to their advantage to sell all 
the gas they could. 

Alderman Lonesportom moved that the minute be not confirmed. He 
complained that Alderman Riley publicly stated his intention of urging a 
reduction in the price of gas at a ward meeting before he had broached 
the subject at a meeting of the Council. He was not in favour of the 
proposed reduction in the price of gas. 

Alderman Wayman seconded the amendment. The reduction would, in 
his opinion, cost £5500—a very large sum indeed; and as to the out- 
districts he thought they were supplied at a loss to the Corporation. If 
they reduced the price of gas within the borough to 2s. per 10U0 cubic feet, 
the price would be lower than in any other town in England. 

Alderman Ritey: No; Plymouth and Leeds are lower. 

Alderman Wayman: Well, in his opinion, instead of appropriating £5500 
to this reduction scheme, it would be far better to take such a sum in 
reduction of their capital account. 

Alderman Booru said the proposal before them was desirable and fair to 
the large consumers, and would prove to the interests of the ratepayers. 
Moreover, he would draw the attention of the Council to the fact that the 
consumption of gas might be increased by millowners, especially those 
with small steam-engines, obtaining their motive power by the aid of gas 
instead of with boilers, for it was acknowledged that gas was the cheapest 
motive power they could have. The reduction would prove successful in 
increasing the consumption of gas and beneficial to the town. 

After some further discussion, 

Alderman Mmc ter said he was going to vote with the Gas Committee— 
a course which would perhaps disappoint Alderman Riley. They had 
been making annual profits of from £4000 to £5000; and, whilst he was 
in favour of taking £3000 or £4000 from the gas protits for improvements 
and other purposes, he believed the reduction would enable them still to 
realize a sufficient amount of profit to carry towards the cost of improve- 
ments. The reduction would undoubtedly increase the consumption. 

Alderman Lonesortom withdrew his amendment, as the discussion had, 
he said, elicited the fact that a sufficient sum would still be left from the 
gas profits to apply in reduction of rates. 

Alderman Wayman, the seconder of the amendment, refused to allow it 
to be withdrawn. 

Alderman Ritey having replied, the Council voted, when the amend- 
ment was lost, and the proposal of the Gas Committee was carried. 


The Gas Committee also recommended an advance of £100 per annum 
in the Gas Manager’s salary. 

Alderman RILey, in moving the adoption of the Committee’s recommen- 
dation, said that in other towns similar in size to Halifax, and with gas- 
works of a like extent—viz., Huddersfield, Blackburn, Bath, Stockport, 
Wolverhampton, and Preston—there were comparatively larger salaries 
paid. Mr. Carr was avery able man, who thoroughly loved his profession, 
and whose advice was sought after throughout the country. He had 
recently had the offer of another situation at a higher salary than he was 
then receiving ; and it was reasonable that he should have an increase, 
especially as he filled a position where he could easily save or throw away 
£100 were he inclined. 

Mr. Hanson seconded the motion. Mr. Carr had, he said, been in the 
service of the Corporation five years; and since he commenced, the manu- 
facture of gas had increased 50 per cent. He did not care much about the 
comparison of his salary with those paid in other towns; but he respected 
Mr. Carr's ability, and thought he was entitled to the advance. 

Alderman Wayman and Alderman Boots supported the proposal, which 
was carried. 


BIRMINGHAM CORPORATION GAS SUPPLY. 

At the Meeting of the Birmingham Town Council last Tuesday—the 
Mayor (Alderman Martineau) in the chair—a report was presented from 
the Gas Committee, bearing mainly on their operations during the nine 
months ending Sept. 30 last. It stated that the number of meters in use 
on Dec. 31, 1883, was 60,823; and their value, £169,259. The cost of repairs 
of meters in 1882 was £8781 14s. 4d.; while in 1883 it was £8827 11s. 7d. 
The Committee had authorized, in connection with the new works at 
Windsor Street, the expenditure of £7050 in the extension of the railway 
viaduct, and in the provision of the necessary elevators and motive power 
for loading from stock. This portion of the viaduct would be required for 
the coal supply as the new retort-house was brought into operation; but 
the Committee had undertaken this expenditure » hae the present and 
the coming year in order that the viaduct might be completed sufficiently 
early in 1885 to be of use for coal stacking. When it was completed the 
Committee would be in a position so to increase the proportion of deliveries 
in the summer months as to provide greater security against accidental 
interruptions of deliveries in the winter, and a the necessity which 
arose last winter for the purchase of coal at higher prices during a strike. 
They believed also that by purchasing coal for delivery in larger pro- 
portions during the summer months, they would be able to effect a saving 
on its cost which would be more than equivalent to the cost of stacking. 
This extension would also enable them to load coke into railway waggons, 
and so open up a new outlet for the disposal of this residual. They had 
accepted the tender of Messrs. Piggott and Co., amounting to £6470, for the 
extension of the viaduct. The Committee reported that they had made 
contracts for 38,000 tons of coal to be idee to the Swan Village works 
in the year 1885-6, at present prices. With reference to the proposed Aston 
gas purchase, the Committee had received an application from the Aston 
Local Board for certain information as to the consumption of gas within 
that district. They had given the Clerk to the Local Board the informa- 
tion which they had at their disposal, and had offered to supply the more 
accurate figures which would be required if the transfer were made— 
either if the Local Board would pay the cost of obtaining it, or if they 
would appoint an accountant to act with an accountant to be pe by 
the Gas Committee, who should examine the books together with the view 
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of arriving at agreed figures. On the application of Captain Bullock, the 
Committee had arranged with him to supply, as an experiment, a court of 
small houses belonging to him with gas from one service and meter; he 
undeitaking to pay for the service and gas consumed, and to make his own 
arrangements to supply his tenants. hey had fixed the charge for ser- 
vices required to supply lamps in courts of dwelling-houses, at 1s. 6d. per 
yard, in cases where the owners of such property preferred to undertake 
the work of opening, refilling, and making good the necessary trenches. 
With regard to certain legal proceedings pending, the Committee reported 
that the action brought against the Corporation by Messrs. Robinson 
Brothers had been heard, and that the whole matter in dispute between 
the parties had, on the application of the Committee been referred 
to arbitration. Mr. George Livesey had been appointed to act as 
Arbitrator for the Corporation in this matter. The Committee, since the 
hearing of the action, had made a renewed effort to settle with Messrs. 
Robinson Brothers the amount in dispute. They had offered to accept from 
them the terms on which they had settled the prices of tar for the same 
period with Messrs. Bethell and Co., who were being supplied with tar by 
the Corporation under the same contract. They regretted, however, that 
their offer had been refused, and that it was necessary to go on with the 
arbitration. An action had been brought against the Corporation by Mr. 
J. J. Affleck for damages for an alleged trespass in discontinuing his gas 
supply. Mr. Affleck refused to comply with the resolution of the Gas Com- 
mittee of May, 1882, directing that no addition should be made to the 
number of amalgamated accounts; and he deducted from his account the 
amount which he claimed to be entitled to by amalgamating his consump- 
tion in two public-houses. The Committee, after pointing out to him that 
they could not make an exception in his case, were compelled to discon- 
tinue his supply on his refusal to pay the amount so deducted. They had 
instructed the Town Clerk to defend the action. The quantity of coke in 
stock at the various works on Sept. 30 was 630 tons, as against 1062 tons 
at the corresponding period of 1883. The sale of gas for the half year 
ended June 30 was 1,510,016,100 cubic feet, as against 1,457,592,300 cubic 
feet in the same period last year ; being an increase of 52,423,800 cubic 
feet or about 3% per cent. For the quarter ended Sept. 30 it was 
439,209,600 cubic feet, as against 434,688,900 cubic feet last year; being an 
increase of 4,520,700 cubic feet, or about 1 per cent. The number of new 
services laid during the half year ended June 30 was 723, as against 705 for 
the corresponding period of 1883; and for the quarter ended Sept. 30 it was 
475, as against 504 for the corresponding period of 1883. As to the illumi- 
nating power of the gas, the Committee reported that 104 official tests of 
the illuminating power of the gas were made during the half year ended 
June 30; the highest being 17°59 candles, the lowest 16°30 candles, and the 
average 17°20. This was about 23 candles in excess of the parliamentary 
standard. The number of cooking and heating stoves and gas-fires sup- 
plied by the Department during last half year was: Gas-fires, 81; cooking- 
stoves on hire, 40; cooking and heating stoves sold, 191—total, 312. 


Alderman Kenrick moved the adoption of the report. He said that the 
outlay proposed to be made on the viaduct would recoup itself by effect- 
ing a@ saving in the expenditure needed for the carriage of coal. The 
reduction in the price of coke had been forced upon the Committee ; and it 
could only be hoped that coke would become an article of more general 
domestic use. In reference to the question of Aston’s agreement with 
Birmingham, he noticed that the Aston authorities had taken the advice 
of an eminent Gas Engineer—Mr. G. W. Stevenson—who had published 
his valuation of the Aston portion of the Birmingham gas undertaking. 
Mr. Stevenson assumed that Aston would buy its portion of the undertaking 
at a certain value, deducting from that value the cost at June, 1875, of the 
manufacturing plant retained by Birmingham. When, however, the Com- 
mittee found this to be stated at £400 per million cubic feet of productive 
capacity, they knew that Mr. Stevenson had very much over-estimated it, 
and consequently that Aston would have to pay more than he assumed. 
Another matter of some interest was that Captain Bullock, a former Direc- 
tor of the old Staffordshire Gas Company, was anxious to provide gas for 
his tenants ; and he had made arrangements with the Committee that they 
should supply a number of houses in a row from one meter, and that 
he should pay the Committee and make a charge to his tenants. The 
Committee agreed to put in the service at a little more than the 
actual cost to themselves. They were always anxious to encourage 
landlords in providing lamps in the courts, for the advantage of their 
tenants. The expense now was only 40s. per annum for the supply of gas 
during 3000 hours; and the repair of lamps, lighting, and extinguishing 
were included in this charge. The number of lamps in courts was 
increasing. At the date of the last report there were only 28 in existence; 
but since then 45 had been added—29 by the Improvement Committee, 
and 16 by private landlords. Now, therefore, there were 73, as compared 
with 28 some time ago. The sale of gas, he was sorry to say, had not 
maintained its normal increase, which was from 5 to 6 per cent. In the 
first six months of the year the increase was at the rate of 34 per cent.; 
and in the last quarter at the rate of 1 per cent. only. This did not in any 
way justify the anticipations of the Committee of effecting a substantial 
reduction in the price. The only explanation the Committee could give 
was, that this year there had been a greater continuance of fine weather 
than in past years. This necessarily reduced the profits of gas-making ; 
but he did not think, under the circumstances, it would be regretted. 
It would, however, have a very serious effect on their balance-sheet, and 
the Council must not be surprised if, when the time came, the Committee 
were no longer able to carry £25,000 to the benefit of the rates, in addition 
to the ordinary amount to the sinking fund. In conclusion, he referred 
to the generous offer of a clock and bell, by Mr. H. Follett Osler, to the 
Council, to be placed in the tower of the Gas Buildings and Art Gallery ; 
and said that the thanks of the Council were due to this gentleman for his 
handsome gift. 

Mr. W. F. GREEN seconded the motion. 

Mr. Brinsey observed that the question of lighting the courts was a 
most important one; and if Captain Bullock’s example were followed 
generally by landlords, they would let their houses to a better class of 
tenants. 

Mr. Cxiarke said that the charges for meter repairs were excessive ; and 
he urged that the greatest economy should be exercised. Nearly £9000 
had, he said, been paid for repairs; whereas all the meters repaired could 
have been replaced for about £11,000. Every year, he thought, about one- 
sixth of the meters were repaired; so that the whole of the meters were 
repaired once in six years, at a cost of £50,000. This sum was very heavy, 
both as regarded the number of meters repaired and the cost of the repairs. 
The repairs were done at a much cheaper rate in several other towns, 
particularly Leeds; and he suggested that a report of the number of 
meters in use in 1883, and the number repaired, as well as the cost, should 
be obtained from six boroughs (including Leeds), and presented for the 
information of the Council. 

Mr. Lowe thought the Committee had taken a high-handed eens | 
in cutting-off Mr. Affieck’s gas supply, simply on account of some dispute 
question as to the amalgamation of his accounts. He (Mr. Lowe) asked 
that the Council should be informed, before the report was: adopted, 





whether any reasonable attempt had been made to settle the dispute 
before action was taken to cut off Mr. Affieck’s gas. 

Mr. Bioor remarked that the expense of erecting lamps in courts was 
s0 great that landlords would not undertake the works for themselves. 
He suggested that the Committee should cause small handbills to be 
posted in each court in the town, giving the exact charge for the erection 
of lamps in that particular court. 

Mr. Davis, referring to the legal proceedings, said the Gas Committee had 
spent more money on law than all the other Committees of the Council. 

Alderman Kenrick, in reply, said the Committee would be glad to 
receive Mr. Clarke's figures, and give them every attention, and also make 
further inquiries. With regard to Mr. Lowe, he might inform the Council 
that Mr. Affleck was waited upon several times, and the Committee tried 
to arrange matters with him. When, however, it was found impossible to 
come to an agreement, it was settled with him to cut off the gas for the 
purpose of testing the case in a Court of Law. Mr. Bloor's suggestion 
was a very good one—that the Committee should issue handbills in every 
court, stating that the expenditure for the lighting, repairing, and extin- 
guishing the lamps, when the lamps were provided by the landlord, was 
£1 14s. each, and that the cost, if the lamps were provided by the Com- 
mittee, was £2 each. 

The report was adopted, and a vote of thanks accorded to Mr. Osler for 
his present. 


THE PROPOSED ACQUISITION OF THE ASTON GAS SUPPLY 
BY THE LOCAL BOARD. 

At the Meeting of the Aston Local Board last Tuesday—Mr. T. Minx- 
warp (Chairman) presiding—the Special Committee appointed to con- 
sider the advisability of acquiring the gas supply of the district reported 
that a public meeting of the owners and ratepayers in the Manor had 
been held, to consider whether the resolution passed by the Board should 
be confirmed. The resolution proposed at the meeting in favour of the 
promotion of the Bill for the purchase of the gas supply was lost, and a 
poll was demanded. In compliance with this demand, the Chairman of 
the Board, as the returning officer for the time being, was now actively 
engaged in conducting the poll, it being his intention to have the papers 
delivered on the following day (Wednesday) and collected on Monday, the 
8th inst. Having regard to the resolution of the meeting and the taking 
of the poll, the Committee did not deem it desirable to take any further 
steps until the result of the poll had been ascertained. They had been 
advised that the Chairman was compelled to grant the poll; and it was 
recommended that £200 be voted towards the cost of taking it. 

The CHarmMan moved that the report be adopted, and said he was of 
opinion that many of the persons who voted against the resolution at the 
public meeting were not interested in the Manor. 

Mr. TayLor seconded the motion. 

Mr. Granan felt exceedingly sorry for the Board, in the position in which 
it was placed ; and was also sorry that so large a debt had already been 
incurred over this matter. It seemed to him that they should, in the first 
instance, have consulted the ratepayers, and then they would not have had 
any difficulty. Ifa vote in favour of the Bill had been passed, he felt con- 
vinced that they would have had to apply for a loan of £200,000. He 
should vote against the granting of any money, because he thought that 
the Board had gone on a wrong basis. 

Mr. Units said there was an impression abroad that the Chairman should 
not have granted a poll at the request of three persons. There could be no 
doubt that the three men, when they demanded the poll, were in a very 
excited state. He should like to know whether it woul have been possible 
for the Chairman to have refused the poll. 

The CLEerxk (Mr. Ansell) stated that the Chairman was compelled to grant 
the poll when it was demanded. He had no hesitation in advising them that 
it was the statutory right of every owner or ratepayer, whether the meeting 
wished it or not, to ask fora poll. If they refused a poll, a mandamus 
could be issued against them. 

Mr. Unite said this being so, they ought to grant the money. They 
could not expect the Chairman to pay the cost of the poll out of his own 

ocket. 

. In reply to Mr. Bushell, the CLERk stated that the cost of the poll could 
be charged on the rates. 

Mr. BusHet. thought they ought to wait for the verdict of the rate- 
payers before they voted away any money. He should not agree to the 
granting of the £200. 

Mr. WraGG explained that they were bound to vote the money. 

Mr. BusHe t said if the vote had been in favour of the Board’s action 
he thought there would have been some difficulty in obtaining a poll. 
The gas question was outside their province. To take over the gas supply 
meant investing in a speculative scheme, and no one could say how it 
would turn out. He thought the law provided that the people who initiated 
& speculative scheme should be responsible for the expenses of the poll 
connected with it. 

Mr. Newatu was of opinion that if they canvassed the district, all the 
substantial ratepayers would be in favour of the acquisition of the gas 
supply. 

he report was adopted by 12 votes to 2. 





Mr. G. W. Stevenson has written the following letter, in justification of 
his estimate of the amount required by the Aston Local Board for the 
establishment of gas-works for their district :— 


“My attention has been drawn to a statement that, in advising the 
Local Board that £163,000 is the probable investment "| would have to 
make, in order to establish their own gas undertaking, I greatly under- 
estimated the amount required. I propose to show the ratepayers of 
Aston that my figures are substantially correct, and that I have taken into 
consideration each one of the circumstances which it is suggested I have 
omitted from the account. 

“ And, firstly, as to the amount to be paid by the Local Board to 
the Corporation. The process by which this amount is to be arrived at is 
so clearly set forth in the sealed agreement between the Corporation and 
the Local Board, that even a tyro could not get wrong if he wished to do 
so. The annuities payable by the Corporation to the Staffordshire Gas 
Company are £58,290; or, capitalized at 25 years, £1,457,250. From this 
sum is to be deducted the value of the works and plant other than distri- 
bution, which was stated by the Corporation witnesses in the West Brom- 
wich case (not by me) at £400 per million cubic feet of gas sold per annum. 
And because this was the value fixed by the Corporation, they cannot 
get away from it; and, therefore, I take it, and apply it to the 1462 
million cubic feet sold by the Staffordshire Company at the time of the 
transfer—giving £584,800. This, together with £3010, my own estimated 
value of the mains in Aston which the Corporation will retain, has to be 
deducted from £1,457,250; leaving £869,440 as representing distribution 
and goodwill. This sum is to be apportioned between Birmingham and 
Aston in the ratio of the consumption of gas in Aston to the consumption 
in the whole of the Staffordshire district at the time of the transfer. The 
proportion of Aston to the whole was 6°754 per cent.; and, therefore, 
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£58,722 represents the value of the goodwill and distributory plant in 
Aston at June 30, 1875. The agreement further prescribes that in propor- 
tion as the consumption of gas shall have increased or diminished between 
1875 and the time of purchase, the amount to be paid to Birmingham 
shall be increased or diminished. The consumption has increased from 
98,751,000 feet in 1875 to 169,000,000 feet at present, and therefore the sum to 
be paid is £100,495, instead of £58,722. Now where, I would ask, is the 
fallacy in this calculation ? and why is it said that, ‘ taking the example 
of Smethwick as a guide,’ my £100,495 ought to be £130,000? Why take 
Smethwick as a guide in respect to capital, or Oldbury as a guide in 
respect to working? Why take the very worst examples and compare 
them with probabilities or possibilities at Aston ? 

“The next item in the calculation is the cost of land and works. The 
land has been already provisionally purchased at £100 an acre less than 
my estimate, and the works are estimated in relation to the cost of the 
West Bromwich works, which I designed and carried out, and in relation 
to many other works which I have lately engineered or am now engineering. 
Do not tell me of estimates when I can point to facts; and it is a fact 
beyond all dispute that the necessary works for supplying gas to Aston up 
to the year 1888 can be handsomely done with an expenditure of £48,400, 
or £220 per million cubic feet. 

“Then as to profit to be derived by Aston from the manufacture and 
supply of its own gas. It is suggested that West Bromwich profits cannot 
be made in Aston, because West Bromwich is more favourably situated for 
disposing of its residuals, and because there are some very large consumers 
in the former, burning individually as much gas as a whole street in the 
latter. Now, as to residuals, I have not the least hesitation in expressing 
my opinion that Aston will do as well as, if not better than West Brom- 
wich ; and as to large gas consumers, I would prefer, as a proprietor of a 
gas undertaking, a business among comparatively small resident con- 
sumers, because there is less fluctuation year by year and between summer 
and winter. This being so, I aftirm that it is reasonable to expect at least 
the same profit in Aston as at West Bromwich per 1000 cubic feet of gas 
sold. The net cost of gas at the consumers’ meters in West Bromwich is 
(within 0°07d.) exactly 1s. per 1000 cubic feet. The interest upon capital at 
Aston, calculated at 4 per cent., will be 7°20d. per 1000 cubic feet; and if 
all the gas be sold at a uniform price of 2s. 1d. (which is somewhat less 
than the average price in Birmingham itself), there will remain a profit of 
53d. on every 1000 cubic feet of gas sold, which would amount to nearly 
£5000 in the first year the Local Board could get to work. 

“In my estimate of £163,000 as the incertio capital, I have included very 
liberal sums for probable cost of the Act of Parliament and the arbitration, 
and for legal and engineering charges. It is said that this question con- 
cerns the inhabitants of Aston solely. It would be nearer right to say it 
is a question which ought to concern the inhabitants of Aston only. The 
Corporation, having sealed a friendly agreement with the Local Board to 
facilitate their purchase of the gas undertaking, ought now to stand on 
one side and be strictly neutral ; if, indeed, they ought not actively to help 
Aston, as they are pledged to do by the agreement. It is said that Bir- 
mingham is not seriously interested in maintaining the existing connection 
for the sake of the profit derived from the Aston supply. Of course not. 
Birmingham rather likes to throw away £5000 a year, increasing 8 per 
cent. annually. Being myself a simple-minded individual, I should have 
thought that Birmingham had a very strong interest in retaining the gas 
supply of Aston ; for while the whole of the Birmingham business increases 
at the rate of only 4 per cent., the business in Aston grows at the rate of 
8 per cent. Why, one of the most violent spouters at the town’s meeting 
said, on leaving the building, ‘ I shall make holiday for a week rather than 
let this thing go through. I pay £200 rates in Birmingham against £10 
here; and I'm not going to see money taken out of Birmingham if I can 
help it.’ 

and here is the secret of the opposition to the Bill of the Aston Local 
Board. Birmingham does want to keep the profits of the Aston gas supply 
for the use of the borough. It is said even if there could possibly be a 
desire on the part of Birmingham to maintain the existing connection for 
the sake of the profit derived from the Aston gas supply, there is no power 
by which such a desire can be gratified. Oh yes, there is. Notwith- 
standing the sealed agreement by which Birmingham in 1878 bound herself 
to let Aston go (on due notice and payment of the quid pro quo), misrepre- 
sentation may do much to hinder and delay the operation. Not a tithe of 
the ratepayers can by any possibility know the merits of the case; and 
even the misrepresentations made by the speakers and writers are serious 
enough to make them prefer their present condition, rather than take a 
step which is mistakenly represented to them as hazardous and possibly 
disastrous. 

“ Birmingham has consistently and persistently done all it could, by 
opposition, to prevent the out-districts from acquiring their own indepen- 

dent gas supply. It will live in the memory of all concerned to all time 
how, after Mr. Chamberlain’s statement on oath in a Committee of Parlia- 
ment, that Birmingham would expect, in selling, to get 12d. for each 1s. 
it had paid, but would not take less nor demand more, he came before the 
Arbitration Court and demanded 3s. for every 1s. Birmingham had paid. 
And so it has been throughout, and so it is still. Every obstacle is 
thrown in the way of Aston acquiring its independent supply; and not the 
least among the obstacles are the statements circulated, which appear, to 
those who can read between the lines, to have been indirectly, if not 
directly, inspired by the Gas Department of the Birmingham Corporation.” 





Sate or SHares.—Recently 150 shares (£10) in the Fleetwood Gas 
Company were sold by auction at an average price of £14 12s. each. 

Tue Late Mr. Hawkrys.—A correspondent of the Builder writes, in 
regard to the death of this gentleman, noticed in our issue of the 28th of 
October: ‘‘ The cure which is sometimes taken to recover facts about the 
dead who have died long ago, is out of proportion to that which we take 
to preserve a record of the lately dead. On the 19th of last October there 
passed away, after some months of great suffering, an architect whose talents 
would have entitled him toa far more prominent place in his profession if he 
had thought the prize worthy of the struggle which must nowadays precede 
success, and who excited the most sincere respect in all who had dealings 
with him. Mr. Major Rhode Hawkins was the son of Mr. Edward Hawkins, 
sometime Keeper of Antiquities at the British Museum, and a prominent 
figure in literary and artistic circles of his day; and was born in 1821. He 
was educated at the Charterhouse, and passed thence first to the great build- 
ing establishment of Mr. Cubitt, where he grounded himself in practical 
knowledge, and afterwards to the office of Mr. Blore. He then accom- 
panied Sir Charles Fellowes to the East; and returning to England, 
commenced the practice of his profession as an architect. Numerous 
churches, schools, and parsonage-houses attest his constructive skill and 
artistic taste. For 31 years he was the professional adviser of the Com- 
mittee of Council on Education. He was an assiduous collector of beauti- 
ful things ; and the Surrey home in which he died was a very storehouse 
of examples of precious art selected with rare knowledge and discrimina- 
tion. The writer knew him well; and only records the general sentiment 
in saying he was a skilful artist and a thorough English gentleman.” 





THE HINCKLEY LOCAL BOARD AND THE GAS COMMITTER, 

At the last Meeting of the Hinckley Local Board the question of the 
working of the Gas Committee and its relation to the whole body of the 
members was under discussion. The Councillor who raised the discus. 
sion pointed out that the Gas Department was essentially of a trading 
character; and as there was a capital of £36,000 involved in it, every 
possible attention to its working was required. He therefore proposed 
that the present Gas Committee should be dissolved, and that a Committee 
of the whole Board (to meet fortnightly at the gas-works) should take its 
place. He dwelt at considerable length upon the figures of the gas 
accounts; showing that the comparative profits of 1882 and 1884 had sunk 
from 8% to 54 per cent., although the consumption of gas had largely 
increased. He did not wish members to think that he was making any 
attack upon the late Manager; but he believed it had taken all Mr. Pike’s 
time to see after the accounts, and the works had not had sufficient care 
and attention. The Board were then making a handsome profit out of the 
gas supply; but he felt that much more could be done than was being 
done at the present time. It would therefore, he thought, be wise on their 
part to try a Committee of the whole Board again, instead of the present 
small Gas Committee. A subsequent speaker expressed his wish to carry 
the scope of the proposal still further. While not at all deprecating 
the system of committees, he did not consider that the Gas Committee 
was the only one which it was desirable should be overhauled. It was 
hoped when the various committees were established that the business of 
the Board would be facilitated ; but the way in which business had of late 
been done was most unsatisfactory. At many of the committee meetings 
a quorum could not be formed; and as the Board was at present con- 
stituted, he believed it would be better (until the next election) for the 
committees to be dissolved, and the Board to meet once a week to transact 
business. The circumstances of the Board at the present time were 
peculiar; and there were many matters that required thoroughly looking 
into, in order that the interests of the town might not suffer. He felt that 
each member should “ put his shoulder to the wheel” at this very excep- 
tional time. Other members pointed out that there really was not so 
much depending on the Gas Committee as upon the Manager of the works ; 
and if the latter was unable to make the works pay to the satisfaction of 
the Board, the Committee certainly could not do it. Also that it was a 
question whether the same individual interest would be kept up by the old 
members of the Committee, if the whole Board joined the Committee. The 
result of the conversation was that the mover of the resolution was asked 
to allow it to stand over for a short time until the whole question of com- 
mittees could be considered ; and to this he assented. 





THE PUBLIC LIGHTING OF WIMBLEDON. 

It may be in the recollection of our readers that, with a view “ to save 
money to the ratepayers and to compel the Gas Company to reduce their 
prices,’ the Wimbledon Local Board discontinued the lighting of the 
parish by gas, and placed a number of oil lamps in the streets. They have 
also been experimenting with the electric light; and their proceedings in 
this respect have been noticed in our columns. No report by the Electric 
Lighting Committee has, however, yet been received, though the trials made 
by them have been completed for some considerable time. The Board 
approached the question of the public lighting at their last meeting ; but 
only after a preliminary grumble at the quality of the gas supplied in the 
district, and a resolve that the Surveyor should “ report as to the cost of 
—— and fitting up a gas-testing apparatus, and if the Gas Company 

id not appoint a man to test the gas, the Board should go to Parliament 
for power to enable them to compel the Gas Company to give as good gas 
as Putney and other parishes had.” Mr. Ashby, in bringing forward his 
motion that the oil lamps should be discontinued and a better system 
adopted, said he wished if possible to add to the comfort and convenience 
of his neighbours, and to raise the prestige of Wimbledon to what it was 
two years ago. The thanks of the parish were due to those gentlemen who 
introduced the system of oil lighting, as it was done with the best 
motives. They should endeavour, however, now to elevate Wimbledon, 
and give the inhabitants something better than the present miserable oil 
lamps. Nothing was too good for it; and, although he did not advo- 
cate lavish expenditure, yet he did not go in for ‘“ mean and nig- 
gardly parsimony.” His proposition was to abolish the oil lamps and sub- 
stitute gas or electricity as the Board thought best. The seconder of the 
motion said he did not think the majority of the members were satisfied 
with the present system of lighting. If they adopted the electric light for 

arts of the parish, what would they do, he asked, with the remainder? 
aiting for the long expected report as tothe electric light was advocated on 
the one hand; and the superiority of oil over gas, on the other—“ police- 
men and doctors” being cited as bearing testimony to the correctness of 
the assertion. The motion did not meet with very great favour; and, on 
being put to the meeting, was lost. Nothing daunted, the originator of 
the discussion said he would not let the matter rest. He accordingly gave 
notice that, at the next meeting, he will move—* That a public meeting of 
the whole of the ratepayers be called to consider the question of lighting 
the parish, and whether gas or electricity, or both should be substituted for 
the present oil lamps.” 





EXPLOSIONS OF GAS. 

About two o’clock last Friday afternoon considerable excitement was 
caused in the neighbourhood of the Poultry by an explosion of gas which 
occurred at the establishment of Mr. E. Wood, optician, &., No. 74, 
Cheapside. Two men named Raymond and Wood were at work in the shop, 
when suddenly a violent explosion of gas occurred. The apartment was 
filled with smoke and the débris of broken fittings, and the workmen were 
thrown off their seats. The police entered and rescued the two workmen, 
who were taken to St. Derteclonen’s Hospital. It was then found that 
they had been severely injured, their clothing having been literally burnt 
off. They were unable to give any explanation of the cause of the accident, 
but both stated that the gas had not been interfered with. The force of 
the explosion blew out the whole of the plate glass window. Several 
persons were passing the premises at the time of the explosion; but only 
one man sustained a cut on one of his hands by a fragment of glass. 
So great, however, was the force of the explosion that portions of the 
broken glass was blown to the opposite side of the street. 

An explosion of gas of an alarming nature occurred last Wednesday 
afternoon in the Hall situated in Saltwell Park, Gateshead, which is 
occupied by Mr. Armstrong. About three o’clock two plumbers, in the 
employ of the Newcastle and Gateshead Gas Company, named Morrison 
and Swan, were engaged in cleaning a gas-pipe by means of a service cleaner. 
A ame 4 of gas, it seems, had escaped in the course of the operation ; 
and, on completing their work, one of the men struck a match in 
order to see that all was right. He had no sooner done so than an ex- 
plosion of considerable force occurred. Both men were severely burnt on 
the face and hands, a lavatory door was blown to pieces, and two squares 
of glass at the top of the house were blown out. The unfortunate men 
were sent home in a cab, and received medical assistance. 
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METROPOLITAN BOARD OF WORKS. 

At the Meeting of the Metropolitan Board of Works last Friday, a report 
was presented by the Special Purposes and Sanitary Committee with 
reference to a letter recently received from the Paddington Vestry, trans- 
mitting copy of a communication from inhabitants of Kensal Road on the 
subject of the alleged inferior quality of the gas supplied to the neighbour- 
hood by The Gaslight and Coke Company. The Committee stated that 
by their direction the illuminating power of the gas supplied to the 
yremises first named in the memorial, and to two of the Board's Fire 

rigade stations in the district, had been tested by means of a portable 
photometer, and that such gas was found to be equal in illuminating 
power to the standard fixed by The Gaslight and Coke Company’s Acts. 
The Committee recommended that the Vestry of Paddington be so 
informed. The report was adopted. 

In a further report, the Special Purposes Committee stated that the Gas 
Referees had sent to the Board the keys of the new testing place for The 
Gaslight and Coke Company, at No. 4, South Bank, Regent’s Park ; and 
they recommended that the question of appointing an additional Gas 
Examiner be referred to the Works and General Purposes Committee. 
The recommendation was approved. 

The Clerk subsequently read a letter that had been received from the 
Metropolitan Gas Referees, certifying that the testing place provided by 
The Gaslight and Coke Company at No. 4, South Bank, Regent’s Park, 
had been fitted up with proper apparatus, and was ready for use, and that 
the burner would be fixed in the presence of the Board’s officer. The 
communication was referred to the Special Purposes Committee. 

The Works and General Purposes Committee, in the course of their 
report, referred to the notice by the Southwark and Vauxhall Water 
Company of their intention to give a constant supply of water in certain 
parts of the parishes of Christchurch, St. Saviour's, St. George-the-Martyr, 
Lambeth, St. Mary, Newington. The Committee stated that, upon the 
several previous notices received from this and other Water Companies, 
the Board had decided nct to dissent from the proposals ; and they recom- 
mended the Board to adopt a similar course with regard to the present 
notice. The report was adopted. 





THE GAS AND WATER SUPPLY OF NEWCASTLE-ON-TYNE. 

At the Meeting of the Newcastle Town Council last Wednesday—the 
Mayor (Alderman Stephenson) presiding, 

Mr. Youu presented the report of the Public Analyst as to the quality 
of the gas supplied to the city during last month. He spoke of the large 
quantity of sulphur in the gas in the past three weeks, as compared with 
previous weeks. The Gas Company, he said, and also the Water Company 
(in regard to pumping water from the Tyne) adopted too much of a cheese- 
paring policy. The Companies sailed as near within their Acts of Parlia- 
ment as they could, so as to earn as large a dividend as possible for the 
shareholders, without having any due regard for the inhabitants of the 
city; and he hoped this policy would not continue to be adopted by the 
two Companies. The quantity of water in the reservoirs was reduced to 
3514 million gallons; the average reduction during the last month having 
been at the rate of 5 million gallonsa day. Newcastle was better off in 
regard to water supply than almost any other district in the country; but 
if there was a black frost from the present time up to near Christmas, the 
city would be as badly off as any other part of the country. 

Alderman Heptry said the Directors of the Gas Company were sorry 
that the sulphur in the gas had been rather greater in the past three or 
four weeks than usual; and he explained how this had occurred. He 
assured the Council that the Directors worked as much for the public as 
they did for themselves and the other shareholders. 

Mr. Drxon said he understood that 5 million gallons of water were supplied 
per day to manufactories; and asked how much was pumped from the 
river at Wylam. 

Mr. You. said about 2 million gallons per day. 

The matter then dropped. 





NOTTINGHAM CORPORATION WATER SUPPLY. 

At the Meeting of the Nottingham Town Council, on Monday last week, 
the minutes presented by the Water Committee contained the text of a 
report addressed to them by the Water Engineer (Mr. M. Ogle Tarbotton, 
M. Inst. C.E.) as to the advisability of enlarging and covering over the 
Park Row reservoir. This reservoir, the report points out, is one of the 
most essential parts of the water-works undertaking. Its locality is all 
that can be desired ; it serves the lowest zone of the Corporation water 
supply, which is a very extensive and increasing one; and its enlargement 
has become imperative for many reasons. The present reservoir was made 
in 1830; and into it the water was pumped from the Castle works and the 
Trent works. Both these old works have been abandoned as pumping 
stations ; and now the reservoir is mainly supplied from the Basford works. 
It has, however, become too small for the district, and will not hold half a 
day’s supply ; so that if a breakdown takes place at the pumping stations, 
great inconvenience and expense are incurred. After alluding to the 
many disadvantages connected with the use of an open reservoir situated as 
this one is, Mr. Tarbotton says: ‘‘ The proposed new reservoir will hold 
upwards of 2 million gallons; and will be arched over and asphalted. It 
will, necessarily, occupy the whole of the land in Park Row; and will be 
constructed, internally, with iron columns and girders, so as to economize 
space and secure as large an internal capacity as possible. The cost of the 
reservoir—based upon past experience and the cost of those recently built 
by competent contractors and at competitive prices—would be from £8000 
to £9000; but as the site is awkward for depositing and arranging materials, 
and as the construction will be difficult on account of the bad nature of the 
ground on the northern side, and as it is proposed to palisade the boundary 
wall near the Ropewalk, amongst other somewhat special works, I estimate 
the cost at from £9000 to £10,000, including a considerable expense in alter- 
ing and adjusting the pumping and supply mains.” In view of this report, 
the Committee stated that they were unanimously of opinion that the 
time has arrived when it is desirable that this work shoudl bo carried out 
without further delay. The Committee fully concurred in Mr. Tarbotton’s 
conclusions; and they therefore advised that they should be authorized to 
carry out the necessary works, and that the cost thereof should be raised 
on the capital account of the water undertaking. 

lderman Gripper, in moving the confirmation of the minutes, said the 
Committee considered it necessary not cnly to provide an abundant supply 
of water to the town, but also to take every possible care that the supply 
should be pure and free from all possible contamination. The Council 
would be aware that they had at present only one reservoir open to the 
air; but he thought it could not be generally known what trouble and cost 
were entailed upon the Committee in keeping the Park Row reservoir in 
a satisfactory state. Last year it had to be cleaned out nine times (that 
being about the normal number of cleanings in each year; and even then, 
in hot weather, the Committee had complaints of a superabundance of 
animal and vegetable life in the water. It was difficult to estimate the 
cost to the Committee of all these cleanings; but evidently a large amount 
of waste must take place on every occasion that the water had to be drawn 





| off. The probable loss amounted to 400,000 or 500,000 gallons of water 


each time. This was nota satisfactory state of things; but beyond that 
it was necessary to provide more storeage there. The Park Row reservoir 
was the lowest they had; and consequently the one to which the water 
was pumped at the smallest cost. It was therefore desirable to use it as 
largely fur the town as they could, Owing to the increased population in 
the lower-lying districts of the town, the demand for water reached nearly 
if not quite 2 million gallons per day ; and under the whole of the circum- 
stances the Committee deemed it desirable to increase the storeage as well 
as to preserve the purity of the water in a better form. By making use of 
the ground at their disposal at Park Row to its fullest extent, and using 
other means at their disposal, the storeage could be increased from 820,000 
gallons to about 2 million gallons, which was, after all, only one day's 
supply for the district, and was certainly not too much. 

Alderman Lamsert seconded the motion, and it was carried without 
discussion. 


THE RECENT DEARTH OF WATER IN THE PROVINCES. 

The heavy rainfall which took place in various parts of Lancashire and 
Yorkshire towards the close of the week ending the 29th ult., and the pre- 
valence of wet weather during the past week, have considerably relieved 
the minds of those Local Authorites who were forced, by the gradually 
diminishing store of water in their reservoirs, to restrict the supply to the 
consumers. 

At the meeting of the Manchester City Council last Wednesday, the 
Chairman of the Water Committee (Alderman Patteson), referring to the 
recent drought, said it had extended over a much longer period than that 
of the dry summer of 1868, in which year the dry season terminated 
on the 26th of September, whereas this year it had continued down 
to the previous week. A comparison of the rainfall from April 1 to 
Nov. 1 (seven months) in 1868 and the present year, however, showed very 
little difference. The rain-gauge gave for this period in 1868, 20°22 inches ; 
and for the same period this year 20°54 inches. These figures could not, 
he said, be taken as indicating the difference in the character of the seasons 
without other considerations which materially affected the supply of water. 
In the summer of 1868 the rain fell very irregularly ; and, as a consequence, 
when the drought ceased, the heavy rains began at once to replenish the 
storeage—-the month of October giving 6°60 inches of rain. This year the 
rain in October was only 3°85 inches, and but little water was collected. 
The regularity of the rain this year had been unfavourable for the collec- 
tion of water; and he found that out of a rainfall of 21°85 inches between 
the Ist of April and the middle of November (74 months) the loss by 
evaporation and absorption had been about 11 inches. Taking the rainfall 
for the five winter months from November to March during the past 21 
years, he found that in 11 years out of the 21 the storeage would not be 
filled up on the Ist of April next to the quantity that was in stock in the 
spring of this year—viz., about 4800 million gallons; that in three of the 
years the water in store next April would only amount to from 1300 to 1600 
million gallons ; and that in six of the other years it would vary from 2400 
to 3400 million gallons. The provision for next summer's supply would 
not under such circumstances be satisfactory. The quantity of water 
required for the city and compensation (the city supply being taken at 20 
million gallons per day) between the Ist of November and the Ist of April 
was represented by a rainfall of 14°43 inches; and no water went to store 
unless this rainfall was exceeded. The length of time, therefore, during 
which the water supply must be restricted depended upon the filling up of 
the storeage, and could only be considered as circumstances arose. It did, 
no doubt, seem an unusual time of the year to have to resort to a restricted 
supply. But the drought, so far as water supply was concerned, was 
also unusual, being the longest drought experienced in that part of 
the country; and the storeage had been so nearly exhausted that 
there appeared to be no alternative, if the future supply was to be 
to some extent provided for. The rainfall since the previous Thurs- 
day had increased the storeage from 1136 to 1193 million gallons; 
and the Water Committee hoped to continue the full supply to the 
mills without interruption. The Committee had instructed their Con- 
sulting Engineer (Mr. G. H. Hill) to report as to the best means, in his 
opinion, for obtaining, if required, temporary additional supplies of water, 
to supplement the present supply from Longdendale; and to take into 
special consideration various suggested sources of supply. In the mean- 
time it was most advisable, as stated in the public notice which had been 
issued, that the inhabitants should exercise every care in the use of the water, 
and not cause waste by making unnecessary provision for their require- 
ments during the stoppage of the ordinary supply ; and they should see 
that such water as might be drawn in advance was not thrown away, but 
was used for domestic purposes. The notice already issued had, he added, 
resulted in a saving of about 5 million gallons of water per day. 

As stated in our article on “‘ Water and Sanitary Affairs’ last week, the 
Rotherham Town Council have been compelled by the recent drought to 
push forward with a scheme they have had in hand for increasing their 
water supply, in accordance with the recommendations of Mr. Mansergh. 
It will add about 350,000 gallons per day to the present supply; and will, 
with proper management, be sufficient to meet the requirements of the 
borough in case of a prolonged drought in the future. The cost of the 
works now proposed to be carried out is about £3000. Three filter-beds 
are already constructed at Dalton, where the water will be taken, and pipes 
laid to the borough boundary. The original proposals included a pumping 
station at the boundary to lift the water into the service reservoir. This 
is the scheme intended to be carried out eventually; but it is now pro- 
posed to utilize the water in a temporary manner, but so as to secure 
that the work to be done will be of a permanent character. In the 
neighbouring borough of Sheffield, where the supply is in the hands of a 
private Company (who, as our columns have testified, have lately been 
subjected to much abuse and litigation), the inhabitants do not appear to 
have suffered any restriction in their supply; and this fact, viewed in 
connection with the troubles experienced at Rotherham, affords one of the 
Sheffield papers an opportunity of offering a few remarks on Corporation 
v. Company Management of Water Undertakings. It says thai a few years 
ago, when there was a sort of rage for confiding the water supply to the 
hands of town councils, Sheffield did not escape the epidemic. But the 
Council were advised that the purchase of the water-works would have 
entailed a loss of £100,000 to the town; and they wisely held their hands, 
with the result that they are in the satisfactory position of “a town amply 
supplied with good water, beyond the reach of scarcity, while the corpora- 
tions of other towns who have expended millions to provide a supply, 
are distressed and harassed. If municipal water-works cause more 
cost than they yield returns, the ratepayers have to bear the loss. And 
this loss is not recouped by low charges for water, since the general 
district rate, by many pence—sometimes by shillings—in the pound, is 
used to extract the deficiency from the pockets of the ratepayers. = 
The discussion at Rotherham illustrates the sort of conflict that rages 
in a municipality where the Town Council undertakes to supply water. 
There is the far-seeing party and the short-sighted ne The first say : 
‘We may carry on in wet seasons ; but how will it be when we come to a 
year, or several years, of drought? Let us provide fora dry time.’ The 
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short-sighted party say: ‘Enough for the time is the evil thereof. Never 
fear, all will come right.’ By-and-by the dry year comes, and the people 
of the town suffer cruelly from a water famine. The borough water- 
works give a scanty supply for a few hours a day—perhaps on alternate 
days ; and the afflicted householders (storeage tanks and cisterns having 
gone out of fashion) are driven to betake themselves by hundreds, with 
cans and pails, to any kind neighbour who happens to have a well, begging 
or buying a few quarts of the precious fluid which the municipal authority 
undertook to provide and did not. We sympathize with our afflicted 
neighbours. We congratulate ourselves on our happier lot. We dare not 
assume that if our Town Council had possessed the water-works for the 
last 15 or 20 years, our supply would have been as good as it is; and cer- 
tainly our pockets would have been lighter.” 

The recent wet weather has had a favourable effect upon the Bradford 
water supply. Last Wednesday’s record of the storeage of water in the 
Corporation reservoirs showed an aggregate increase of more than 13 mil- 
lion gallons as compared with that of Tuesday. The total quantity of 
water in the reservoirs on Wednesday morning was 176,857,000 gallons. 
The supply continues to be restricted, and pumping has been resorted to 
in the case of the intermediate section, the levels of which are such as to 
admit of a supply from the low-level reservoirs. The Leeds and Halifax 
Corporations are continuing their supplies, though the water derived from 
their sources is necessarily limited in quantity. 

At Heywood, although the available supply is only sufficient for about 
30 against 80 days’ stock at this time last year, the Water Committee are 
hopeful that, with the assistance of the ratepayers, they will be able to tide 
over the dry season without being compelled to cut off the supply during 
the night, as is the case in some towns. It is, however, absolutely neces- 
sary to observe the strictest economy in the use of water. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Epinsurcu, Saturday. 

The Aberdeen gas stokers rather “ took the bull by the horns”’ this week 
in presenting a petition to the Corporation “‘ signed on behalf of the Aber- 
deen Associated Gas Stokers’ Society,” asking that their wages should be 
increased to 6d. an hour. The Convener of the Gas Committee took excep- 
tion to the “Society;” and the tincture of trades unionism evinced 
seemed to stick in the throats of several members. Two of the Committee, 
however, championed the claim of the men; one member remarking that 
if there was any class of workmen in the service of the Corporation who 
required, or deserved an increase of wages he thought it was the gas stokers. 
It was pointed out thatin Glasgow the stokers’ wages were 5s. a shift—that 
was 10s. 6d. a week more than what the stokers in Aberdeen received. The 
petition was remitted to the Gas Committee for consideration. 

Another remit made to the same Committee was to consider and report 
as to the construction of a railway from Waterloo Quay to the gas-works, 
as authorized by the Aberdeen Extension and Improvement Act, 1883. It 
was explained that the cost of the railway fell upon the Gas Committee, 
and not upon the improvement rate; and whereas twelve years was the 
period within which the other improvements were to be carried out, this 
work must be done in three years. One year had already gone, and no 
time was to be lost if they were to warn the people out of the houses on the 
route before another year had expired. 

Few would credit that the coffers of a gaslight company, and that in the 
close-fisted northern burgh of Montrose, were capable of attracting the 
cupidity of a burglar; yet “truth is stranger than fiction,” and such a 
benighted “ Bill Sykes” was last Saturday morning discovered by an 
employé on proceeding to the office for the purpose of procuring a book. 
On opening the outside door, he wasastonished to find the place lighted up; 
and on entering he perceived a man, with what proved to be a large open 
knife in his hand, crouching behind a desk. The workman was equal to 
the occasion, it may be related, for he instantly withdrew, locking the doors 
behind him, and a subsequent capture of the burglar was thus rendered 
easy. 

Our City Analyst, Mr. Falconer King, reports having recently examined 
the gas supply of the town of Hawick, and found it to be of very high 
quality—30°20-candle power. Curiosity is one of the most inveterate 
traits of weak human nature; and it would appear that “ Teribus,” the 
ancient Hawicker, is afflicted in this way, for, notwithstanding the above 
gas record, the Lighting Committee of the Town Council on Tuesday 
evening reported that an experiment in lighting the streets with electricity 
could be obtained for £20, if eight lamps were lighted, and £8 if only two 
were wanted for a few nights. The matter, we are told, was remitted 
back to the Committee; it being considered that the offer was not quite 
satisfactory. Here is a chance for an exhibition. Can some electric 
lighter not appear upon the scene at Hawick, and produce this phenomenal 
illumination ? It is a pity the Radical burgh is not in the line of Her 
Majesty’s travels, because then the “ Tower” might have been made to 
beam like a beacon, and that in the orthodox fashion of electric lighting, 
“exhibition and all for nothing.” 

While it can hardly be said that there is any actual improvement in the 
Fife coal trade, the deliveries this week have, on the whole, more nearly 
approached the output than for some weeks past; and stocks have there- 
fore not increased to the same extent. The minimum quotations are still 
6s. 6d., 6s. 9d., and 7s. per ton f.o.b. at Burntisland for steam coal. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

One of the earliest towns to adopt the Burghs Gas Supply (Scotland) 
Act, Dumfries, is experiencing a very gratifying improvement in the Cor- 
poration gas undertaking. At the ordinary meeting of the Gas Commis- 
sioners held on Thursday of this week, the Gas Committee submitted an 
interesting report, which was chiefly based on a report received from the 
Gas Manager. Most of the matters embraced in the two documents were 
touched upon by Provost Lennox in his speech moving the adoption of the 
minutes; and the remarks which he made gave abundant evidence that he 
has the gas affairs of the town thoroughly in hand, and that he takes a 
great amount of interest in them. A new exhauster was required, he said, 
one which, with the connections, was estimated to cost £360. Such an 
addition to their plant had been recommended by their late Manager, 
Mr. A. Malam; and by way of showing the need for a new exhauster, 
the Provost stated that last Sunday night an accident took place 
at the gas-works—a slight explosion resulting from an escape of 
gas at the existing exhauster. This exhauster, which had worked 
for ten years, was designed to pass 24 million cubic feet of gas in 
the year; whereas it had now to pass no less a quantity than 48 million 
cubic feet in the same time, which it was unable to do. If they did not 
provide the means for relieving the pressure in the retorts, there would be 
a loss of from 7 to 10 per cent. on the gas made. During the winter the 
little engine worked at such a speed that the Manager thought every 
hour that it would go to- pieces. If, however, the present exhauster 
were replaced by a larger one, it would not be laid aside alto- 
gether, as it could be repaired so as to do for the summer months, 
when there was not so much gas being made, They also needed 





a new gasholder and tank, which, together, were estimated to cost 
about £3000. To show that a new gasholder was required, the Provost 
stated that the sales of gas had increased from 25 million cubic feet in 
1879 to 38 millions, the quantity now sold per annum. In that year there 
were two holders, one having a capacity of 150,000 cubic feet, and one 
having about one-third of this capacity. The latter had to be laid off 
altogether, as it had become quite useless from actual wear. Consequently 
they had only one holder at work, having a capacity of 150,000 cubic feet, 
while their daily make of gas had risen to 250,000 cubic feet. The Com. 
mittee proposed to get another holder large enough to bring up the total 
storeage capacity to 300,000 cubic feet, soas to be suitable for a whole day's 
make of gas in the depth of winter. It was expected that the tank and 
holder could be got ready for next winter’s make of gas. The Provost 
subsequently remarked that he was glad to find, from the Manager’s report, 
that a very beneficial effect had resulted from the late examination and over- 
haul of the street mainsand service-pipes, there beingan increase in the sales 
of gas during the quarter ending the 15th of October amounting to 411,465 
cubic feet, notwithstanding the fact that there had been a decrease in the 
quantity of gas made amounting to 504,900 cubic feet; thus showing a 
saving of gas to the extent of 916,356 cubic feet, so far as the first quarter 
of the present year was concerned. Calculating this quantity at 3s. 9d. 
= 1000 cubic feet, they had a saving of £171; and it was for one of the 
ightest quarters of the year. This gratifying state of things was still con- 
tinuing; for although during November there was a decrease of 117,000 
cubic feet in the make of gas, yet the consumption was increased. The 
G:s Committee had proposed that a loan of £4000, to be paid off in 20 years, 
should be obtained, in order to pay for the various extensions that were 
contemplated; and when they were all carried out, the Manager would be 
able to give the necessary pressure for the whole of the area of supply. The 
minutes were unanimously agreed to; the Gas Committee being authorized 
to take action forthwith. 

The Gas Committee of the Hamilton Town Council reported at the 
monthly meeting of the latter body held on Thursday night, that the 
total cost of the gas which was recently being made at the gas-works was 
11jd. per 1000 cubic feet, and that the average illuminating power was 
28°57 standard candles. At the same meeting the question of gas arrears 
came up for consideration ; there being a large number of consumers who 
habitually allowed their accounts to run into arrear for more than two 
quarters ata time. In reply to a letter from the Town Chamberlain on 
the subject, this gentleman was instructed to issue notices to the effect 
that if, on the expiration of six days, the arrears were not paid, the gas 
would be cut off. 

During the past week or two there has been a considerable amount of 
correspondence in one of the Glasgow daily newspapers, in regard to the 
gas accounts recently issued on behalf of the Glasgow Corporation Gas 
Commissioners; several of the correspondents alleging that their accounts 
have been increased without any increase in the amount of gas consumed. 
That the consumers are being cheated is not at all probable; and if they 
really believe that such is the case, they have the matter very much in 
their own hands. If they suspect that the meters are not registering cor- 
rectly, they can have them tested; and if they think the meter inspecters 
are wronging them, they can themselves take note of the meter indices 
from time to time as the inspections are made. But, strange to say, one 
person who says he pays £200 a year for gas admits that he is not 
able to read his own meter index. Such an admission is ludicrous in the 
extreme; and one of the correspondents expresses his willingness to give 
him a lesson or two gratis in the art of reading his meter. Another corre- 
spondent writing from Stirling, quotes a copy of the instructions printed 
on the back of one of his gas bills in England. One of the grumblers 
quotes the charges in his gas bills for the past five years, over which period, 
he says, there has been the same numberof burners all through. In 1889 
the total charges were £3 13s. 6d., rising to £4 1s. 10d. in 1881, to £5 Os. 3d. 
in 1882, £5 16s. 6d. in 1883, and £6 1s. 3d. in 1884; or an increase of nearly 
100 per cent. in five years. He says that the gas is much worse than it 
was in former years; and he omits to take note of the fact that the price 
is now less than it was four or five years ago. I rather fear that he has 
not stated the actual fact as to the number of burners in use, and the 
length of time that they have delivered gas into his house or business 
premises, as the case may be. Unless a careful daily record has been kept, 
both as to the number of burners in use and the time over which the gas 
has been burnt, a mere ipse dixit is of no avail. The memory is not to be 
trusted in such a matter; and it is certainly a fact of general observation 
that as people improve in their worldly circumstances they almost unwit- 
tingly become more lavish in their indulgences, alike in respect of comforts 
and of luxuries. 

The Glasgow pig iron warrant market has been more steady this week, 
although towards the close a duller feeling was manifested. There is still 
an uneasy feeling in the market, accompanied by a disposition amongst 
dealers to continue their overselling practices. Some of the makers of 
special brands have this week lowered their qnotations from 2s. to 2s. 6d. 
per ton; and a fall of 34d. per ton has taken place in the price of warrant 
iron. Yesterday’s closing prices were 42s. 9d. down to 42s. 7d. cash. 

In the coal trade there is a very backward condition of things. Ship- 
ping sorts are a heavy drug in the market ; and there is also a continuance 
of the depression in manufacturing coals. Dross is scarce and hardening 
in price; most sellers being more ready for orders for round coal, and 
scarcely willing to speak of dross. A fair business is doing at the Ayrshire 
pits. 

CURRENT SALES OF GAS PRODUCTS. 
Liverpoon, Dec. 6. 

Sulphate of Ammonia.—There has been a further decline, although it 
is a matter of great difficulty to define the causes. There has been no 
undue pressure to sell on the part of manufacturers; and that some 
second-hand parcels were hawked about by dealers, whose object evidently 
is to force prices to a lower level, is not sufficient reason for the downward 
tendency. The fact, however, remains that £13 5s. has been repeatedly 
accepted ; the market closing steady thereat. The further development 
of the position will be looked for with much curiosity, as well as the long- 
expected, but equally long-deferred Continental demand. Nitrate of soda 
is steady. 





OupHAmM CorporRATION WatTER SuppLy.—Although, according to a report 
recently presented to the Water Committee of the Oldham Corporation by 
the Water-Works Superintendent (Mr. Watts), the water supply of the 
borough has during the past four years “not only been sufficient in 
quantity, but unrivalled in quality, compared with that of other Lanca- 
shire towns, the dry season through which we have passed has very con- 
siderably reduced the stock of water in the reservoirs, and given rise to a 
certain amount of uneasiness.” The members of the Committee accom- 

anied by the Town Council, visited the reservoirs lately, and they were 

ound to be lower than in any year since 1868. Arrangements have had to 

be made to temporarily increase the supply by pumping water from a 
colliery in the district ; and it is hoped that in this way, with economy, it 
will be possible to tide over a water famine, 
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Toe WaTeR Suppity or Nortuwicu.—The Northwich Water Company 
having declined the offer of the Local Board of £10,000 for their works, 
the Local Board took a poll of the town as toa proposal to apply to Par- 
liament for a Bill to carry out a water scheme at a cost not exceeding 
£30,000. The result of the poll was made known last Friday. The Board’s 
determination is approved of by a majority of upwards of 300. 


whole investigation, my colleagues think there may be some members of 
the general public, and of the shipping community also, who take an 
interest in the question, and who, having their own views in regard to the 
pene eapens might be glad of an opportunity of os their opinions 
on the subject. To all such I, as Chairman of the Special Committee 


| appointed to deal with this subject, wish to say that the Elder Brethren 


LIGHTING OF FELIxsTowE BY Gas.—Last Friday evening, the town of | 
Felixstowe (one of the east coast seaside resorts which have of late years | 


come into notoriety) was for the first time lighted by gas ; and the occasion 


was celebrated by the illumination of the works, the Post Office, and | 
| collieries for 1883 exceeded 24 million tons; the exact figures (2,521,457 


several of the hotels, with appropriate devices. About five miles of mains 
have been laid, and many of the houses had gaslight for the first time on 
Friday night. The lighting up was carried out by the Engineer of the 
works (Mr. Priestman) assisted by the Manager (Mr. Mercer). 

Tue Use oF WaTEeR-METERS aT UxpripGe.—At the last meeting of the 
Uxbridge Local Board it was decided to introduce water-meters for the 
use of those consumers who pay special water-rates, some dissatisfaction 
having been expressed on the part of this class of consumers as to the 
amount they are called upon to pay. The meters are to be fitted up at 
the expense of the users; and the charge for the water is to be at the rate 
of 1s. per 1000 gallons. One member of the Board sought to make it com- 


will gladly receive, and give their best consideration to any representation 

which may be addressed to them, either in regard to the illuminants or 

burners, or to the method of carrying out this most important inquiry.” 
Coat In New Soutn Wates.—The total output of the New South Wales 


| tons 1 ewt.) being 412,175 tons in excess of the output for 1882. The 
| average price per ton in 1883 was 9s. 6°40d., as against 8s. 11°97d. per ton 


in 1882. There has been considerable activity in the search for coal during 


| the present year, and there is reason to believe that several new collieries 


es on all consumers of water, the charge for which was not covered | 


y the rate, to employ meters; but this was not agreed to. 

Tue West Surrey Water Company’s ExtTension.—The opening is 
announced of the high-service reservoir of the West Surrey Water Com- 
pany last week. The Company obtained parliamentary powers as far back 
as 1869; but for some years they by no means enjoyed the recognition 
they merited. Of late, however, the public have in larger numbers been 
glad to take advantage of the results of the Company’s public-spirited 
labours; and the present extension of the works near Weybridge must give 
an immense impetus to the progress of its undertaking. It already sup- 
plies a fourth of the houses in the Company’s district—some 4000 in all. 
The high-service reservoir is situated on St. George’s Hill, has cost £6000, 
and can supply to the highest buildings in the district the water previously 
effectively filtered and pumped up to it. 

EXHIBITION OF Gas APPLIANCES AT MippLeToN.—Under the auspices of 
the Gas Committee of the Middleton Improvement Commissioners, and 
the personal supervision of their Gas Manager (Mr. C. L. Hartley), an 
exhibition of gas cooking and heating appliances has recently been held in 
that town. Messrs. H. and C. Davis and Co. and Mr. T. Fletcher showed 
a large variety of cooking stoves and appliances. Messrs. J. and J. Brad- 
dock, of Oldham, were conspicuous with their display of wet and dry 
meters, governors, and other specialities which have made the firm far 
more than a local name; while another Oldham firm—that of Messrs. G. 
Orme and Co.—had on view a variety of meters, lamp meters, governors, 
and a large assortment of other articles. Mr. J. Chadwick, Gas Manager 
to the Oldham Corporation, showed a model of a gas-works, The exhibi- 
tion of stoves and cooking apparatus was varied and extensive. Mrs. 
Thwaites, of Liverpool, was engaged to give lectures on cookery, and they 
were patronized toa large extent. The exhibition was very successful. 

BanGor WATER AND Gas Suppiy.—At the last meeting of the Bangor 
Town Council, the Water and Gas Committee recommended the adoption 


of a scheme providing for a new intake at the water-works, in accordance | 


with the plan and estimate prepared by the Surveyor. a it 
was referred to the Finance Committee to consider as to the advisibility 


of applying to the Local Government Board for a Provisional Order | 
amending the Board’s Act of 1878, by increasing the borrowing powers to | 


£3500—viz., £2100 for a new gasholder, and £1400 for the extension of the 
intake at the water-works. Alderman Pierce deprecated the borrowing 
of any money from the Public Works Loan Commissioners for the new 
gasholder, when they had received a loan of £2000 for the same 
from the Local Government Board. 
intention of borrowing more money; their object merely being to increase 
their borrowing powers when necessary. If the application were not made 
now, it would have to be deferred for a whole year. 

Tue ExPERIMENTS IN LicuTHousE ILLUMINaNtTs.—Mr. J. Sydney Webb, 
Deputy Master of the Trinity House, writes announcing that the experi- 
ments in lighthouse illuminations of late carried on at the South Foreland, 


under the direction of the Special Committee appointed by the Board | 


of Trade, are about to be suspended. He says: ‘Before proceeding to 
examine the evidence in detail, with a view to reporting generally on the 


| but nothing has been done on it yet. 


will be shortly opened up. A new coal company has been formed, and has 
started working a seam of coal between four and five miles from the 
Mittagong Railway Station; and one has been formed to work a coal 
seam about three miles from the Erith Colliery ; the seam is said to be 7 
or 8 feet thick ; and a seam of coal, 5 feet thick, has been struck by boring 
about a mile south of the Erith Colliery. A seam of coal is reported 
to have been discovered at Bungawalbyn, about 25 miles from Lismore, 
A seam of coal, 2 feet thick, con- 
taining 15 inches of good, bright, clean coal, was passed through at 


| Grafton, at a depth of 183 feet, while boring for water. 


Serrous CHARGE AGAINST A WaTEeR-Works ManaGer.—At the Bucks 
Petty Sessions, on the 26th ult., Charles Bard, formerly Manager of the 
Slough Water-Works, was charged with stealing a quantity of scrap iron, 
valued at £20. The accused had not been in the service of the Company 
since April last; having been discharged for general inattention to his 
duties. About three weeks ago a number of well cylinders were missed 
from the works, and also the scrap iron in question ; and it was ascertained 
that they had been removed by Bard and disposed of as far back as 
September, 1882. Prisoner pleaded guilty to the charge; but for the 
defence it was stated that one of the proprietors of the works (Mr. 
Secker) had given him orders to “clear the stuff away;” and this was 
assumed to be equivalent to making him a present of it. Mr. Secker, how- 
ever, positively denied having given any such instructions; and this 
defence was aiso nullified by the prisoner’s plea of guilty. The Bench 
considered that, as the prisoner had held a responsible position at the 
works, they must treat the case with some severity; and they therefore 
sentenced him to three months’ imprisonment with hard labour. 

Proposep PuRcHASE OF THE NorTHAMPTON Gas-WoRKS BY THE CoR- 
PORATION.—At the meeting of the Northampton Town Council yesterday 
week—the Mayor (Mr. T. Adams) in the chair—Mr. Campion brought 
forward the following motion, of which he had given notice :—‘ That the 
Finance Committee be instructed to ascertain what powers the Town 


| Council have, as the Local Authority, to influence or control the price of 


purpose 
Alderman Lewis said they had no | 


gas, both for public and private consumption ; and that the Committee be 
asked to consider the desirability of the Town Council purchasing the gas 
undertaking for the town; and,if they think fit, to ascertain from the 
Directors of the Gas Company whether they are willing to treat, and, if 
so, on what terms ; and to report thereon at the earliest practicable oppor- 
tunity.” In making this motion he instanced several towns where the gas 
supply had been acquired by the local authorities, with the result that large 
sums were available out of the profits in relief of the rates. He therefore 
thought the subject he had brought forward was one which might well 
form the ground of an inquiry by a Committee. Alderman Phipps said, 
looking at the present price of gas and the surroundings, he did not think 
much would be gained by the Corporation taking over the gas-works. Mr. 
Barry was of a similar opinion; and moved, as an amendment, that the 
Council pass to the next business on the paper. This course was sup- 
ported to a certain extent; one member observing that he did not think 
either the Corporation or the public had any cause for complaint against 


| the Gas Company. Eventually the motion was carried by a small majority. 


In the course of the discussion, Dr. Buszard remarked, in regard to the 
appropriation of gas profits in relief of rates, that nothing was easier than 
for corporations to make profits; but he submitted that it was not their 
duty to endeavour to do this. If the Corporation took over the gas-works, 
the public ought, he said, to be supplied with gas at the actual cost of 
production, and there should be nq profit. 














~ GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & 





GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at » 
all the Great International : j 
Exhibitions have been = 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made and erected Ex. 
hausters to pass more than 
21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 
work, and can be referred 
to. 























In use in all the 
Largest and most Modern 
Gas-Works in the World, 








GWYNNE & CO.’S PATENT ENGINE AND EXHAUSTER COMBINED ON ONE BED-PLATE. 


Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 

GWYNNE & CoO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &e. 














and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 


performed, and economy of fuel. 


Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than ,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 





NDREW STEPHENSON begs to call 

attention to the above announcement, and requests 

that all communications intended for him be addressed 
to the Head Office. 


QITUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 
LAYER. Understands Inspecting Meters, and the 
whole routine of Gas-Works. 

Address G, Everitt, 41, Cornwall Road, Brixton Rise, 
Lonpon. 








ANTED, in Lancashire, an expe- 
rienced CARBONIZING FOREMAN, where 
the make of gas is about 14 millions per day. 

Address, stating salary and full particulars, to No. 1207, 
care of Mr. King, 11, Bolt Court, Feet Street, E.C. 
WwW ANTED, by the Sheffield United 

Gaslight Company, an efficient Accountant to 
fill the post of CHIEF ACCOUNTANT. Must have a 
thorough knowledge of Book-keeping by Double Entry. 

Applications, stating age, salary required, and pre- 
vious engagements, to be made by letter to the Manager, 
Mr. Hansury Tuomas, not later than Saturday, the 


27th inst. 
Commercial Street, Sheffield, Dec. 2, 1884. 








MANCHESTER CORPORATION GAS-WORKS. 


MANAGER. 
HE Gas Committee are prepared to 


receive APPLICATIONS for the appointment of 
a MANAGER for their New Station at Bradford Road, 
at a salary of £500 per annum. Preference will be 
given to a gentleman possessing a practical knowledge 
of the Working of Regenerative Furnaces. 
The successful Candidate will be required to devote 
the whole of his time to the duties of his office. 
Applications, stating age and experience, and en- 
closing copies of recent testimonials, to be forwarded 
to the Office of the Superintendent of the Gas Depart- 
ment, on or before Twelve o’clock Noon on Monday, 
the 22nd of December inst., addressed to the Chairman 
of the Gas Committee, and endorsed “ Application for 
Appointment of Station Manager.” 
Canvassing will disqualify. 
By order, 
Jos. Heron, Town Clerk. 
Town Hall, Manchester, Dec. 8, 1884. 


‘ ANTED, a small Second- Hand 
CONDENSER and PURIFIER, about 10 ft. 
square, without Cover, for Sulphate Works. 
Send particulars and price to THos. May, Engineer 
and Manager, Gas-Works, Richmond, SuRREY. 








EXHAUSTER. 


WANTED. a Second-Hand Rotatory 
GAS EXHAUSTER, for about 40,000 cubic 

feet per hour, with the necessary Inlet and Outlet 

Valves. Must be in thoroughly good working order. 
Full particulars (stating maker’s name) and price, 

—- on rails, to Mr. Epwarp Baker, Gas-Works, 
EADING. 


F OR SALE—One of Laycock and 
Clapham’s PATENT “ECLIPSE” WASHER- 
SCRUBBERS, fitted with Engine complete ; quite new, 
never having been worked; capable of passing one 
million cubic feet in 24 hours. 
For price and particulars, apply to No. 1206, care of 
Mr. King, 11, Bolt Court, FLeet Srreet, E.C. 


TELESCOPIC GASHOLDER AND STATION 
METER. 
OR SALE—a Second-hand Gasholder, 


70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, 
8-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to Grorce Bower, 

EOTS. 





STEEL CHARGING SCOOPS. 


TO GAS MANAGERS. 
POR SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 
deep. Open to offer. Can be seen. 
Apply to 6, Little Bush Lane, Cannon Street, Lonpon, 


ae. 





ROSSENDALE UNION GAS COMPANY. 


To BE SOLD, in consequence of exten- 
sions, oneof MUSGRAVE’S RECIPROCATING 
EXHAUSTERS, having two Exhaust Cylinders, and 
capable of passing 25,000 cubic feet of gas per hour. 
For further particulars apply to James RIey, 
M nager, Gas- Works, Cloughfold, near MaNcHESTER, 





WIGAN CORPORATION GAS-WORKS. 


E AND GAS EXHIBITION, AT THE : : —_— 
LOTR ORYSTAL PALACE, 1882-3. HE Corporation of Wigan invite 
. - P | TENDERS for the TAR produced at these 
Att Persons having Claims against the | works during the years ending May, 1886, 1997, 
COMMITTEE for GAS SECTION of the above | and 1888. ’ ; 
are requested to send such Claims in writing on or| The Works are connected with the Lancashire and 
hefore the 15th day of December next, to the under- | Yorkshire, and London and North-Western Railways, 
signed, for the purpose of examination and payment, if | and the Leeds and Liverpool Canal. 
found correct. Suitable land may be had adjoining the Gas. 
The Committee will not hold themselves reponsible | Works upon which distilling plant may be erected, if 
for any Claims made or sent in after the above date. | necessary. : Be 
Dated this 27th day of November, 1884. Further particulars can be had. on application to 
W. H. Bennett, Secretary. Mr. Hawkins, the Gas Engineer. 
22, Great George Street, Westminster, 8S.W Tenders to be sent in, endorsed “ Tender for Tar,” 
____________ | and addressed to me not later than the 17th of Decem. 


ber next at Ten a.m. 
LEEDS CORPORATION GAS DEPARTMENT. 


The Committee do not bind themselves to accept the 
5 highest or any tender. 
ENDERS required for the follow- °“ ye MAsKELL Wat. Peace, Town Clerk. 
ing :— Wigan, Nov. 20, 1884. 
Turned and Bored and other PIPES, BENDS, | —_--_— iin’ 
— SYPHON-WELLS, and other Irregular 
‘ipes. 
BRASS MAIN COCKS, 
ee sae 8-inch Self-faced Bradford or Halifax 


FL . 

CRAVEN or DERBYSHIRE LIME. 

RETORT MOUTHPIECES, STAND PIPES, 
DOOR FRAMES, SPECIAL BENDS, TEES, 
FLANGE PIPES, &c. 

WROUGHT-IRON TUBES.—Sample bundles of 
2-inch Tubes to be sent to Mr. Woodall, Gas- 
Works, Meadow Lane, not later than Saturday, 
the 13th inst. 

Samples may be seen and specification and forms of 
tender obtained on application at the Gas-Works, 
Meadow Lane, aforesaid. 

Endorsed tenders, addressed to the Chairman, Gas 
Offices, Municipal Buildings, will be received not later 
than Wednesday, the 17th inst., and no tender will be 
considered except on form provided. 

The lowest or any tender will not necessarily be 
accepted. 


INTERNATIONAL 





MICHAEL AND WILL’S 
GAS & WATER. 


Just published, Demy 8vo, 8rd Edition, price 80s. 


THE LAW RELATING TO GAS & WATER. 


Comprising the Rights and Duties as well of Local 
Authorities as of Private Companies in regard thereto ; 
and including all Legislation to the Close of the last 
Session of Parliament. 


By W. H. Micwakt, Q.C., & J. SHirEss WILL, Q.C, 





Third Edition. 
By M. J. Micuakt, of the Middle Temple, 
Barrister-at-Law. 


Lonpon: BUTTERWORTHS, 7, FLEEt STREET, 
Her Majesty’s Law Publishers. 





Now Ready, Demy 8vo, Scarlet Cloth, Price 3s. 6d., Post Free, with numerous 
Plates and Engravings. 
THE 


DOMESTIC USES of COAL GAS, 


AS APPLIED TO 


ayy 4 ¢ ’ “ - . . ‘ a , @ 
Highting, Cooking & Heating, & Ventilation : 
WITH SUGGESTIONS TO CONSUMERS OF GAS AS TO THE 
BEST MODE OF FITTING UP HOUSES AND USING GAS TO THE BEST ADVANTAGE. 


By WILLIAM T. SUGG, A.Inst.C.E., M.R.I., 


HONORARY MEMBER OF THE GAS INSTITUTE. 





London: WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 


JAMES MILNE & SON, 
GAS ENGINEERS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 


EDINBURGH. 


London House: MILNE, SONS, & MACFIE, 
2, KING EDWARD STREET, NEWGATE STREET, E.C. 








STATION METERS, GOVERNORS, CONSUMERS’ METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, 


And every description of Gas-Fittings and Gas Apparatus. 


S. PONTIFEX & CO., 


GAS AND WATER ENGINEERS. 
Manufacturers of and Contractors for the Maintenance of 
PUBLIC LAMPS AND LANTERNS; 
GLASS—Flint, Opal, and Bent in Stock, and Cut to Sizes; WELL LAMPS; STREET 
NAME TABLETS; LAMP COLUMNS; HEAD IRONS; PUTTYLESS LAMPS; 
LANTERN COCKS; REGULATORS; LAMPLIGHTERS’ TORCHES; Wrought- 
Iron BARREL and FITTINGS; GAS and WATER MAINS Supplied and Laid; 
IRON and CLAY RETORTS Supplied and Erected; 
GAS-METERS, Wet and Dry. 








PROPRIETORS AND MANUFACTURERS OF 


BOX’S PATENT 
PUTTYLESS STREET LAMP 


This Lamp may be supplied fitted with clear opal or ribbed glass, as 
also with enamel tops if required. The necessary fittings for altering 
existing Lamps to this system can be supplied at moderate prices. 


S. PONTIFEX & CO.,22, COLEMAN ST., LONDON. 


Works: 18, STEPHEN STREET, TOTTENHAM COURT ROAD W. 
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TUESDAY, DECEMBER 16, 1884, 


MEN AND MECHANISM. 
Tue highly important address of Mr. J. C. Stevenson, M.P., 
delivered at the last meeting of the Newcastle Section of the 
Society of Chemical Industry (the chief part of which is to 
be found in another column), is well worth the thoughtful 
attention of gas engineers, and managers of all descriptions 
of chemical and engineering works. It is, unfortunately, not 
often that one has the pleasure of reading an inaugural 
address so suggestive, and at the same time so saturated 
with hard common sense. The majority of occupants of 
presidential chairs seem to think themselves compelled to 
treat their hearers to a more or less exhaustive history 
of a year’s or a season’s progress in the arts and sciences 
principally interesting to their auditory. This kind of 
address is quite in order for occasions such as _ the 
annual gatherings of semi-popular bodies, like the British 
Association, when the newspapers and the public are 
prepared to take a dose of true science, as a cor- 
rective of the trash and quackery which, during all the 





remainder of the year, pass under the same name in most 
newspapers. It is different in the case of exclusively scientific 
or technical associations. When men who pursue a common 
interest meet for friendly conference, they do not care to hear 
one of themselves summarizing information which they have 
already sufficiently assimilated in the ordinary course of their 
own studies of contemporary doings. What they do like is a 
discourse upon leading lines of policy in their own art and 
commerce, or a common-sense investigation of the principles 
which underlie the various practical developments of their 
industry. In other words, practical men, such as those 
addressed by Mr. Stevenson, like just such matter for after- 
thought as he gave them in the course of the observations we 
now commend to the consideration of our readers. 

The theme of the address was the truth, very commonly 
overlooked by engineers of advanced mechanical proclivities, 
that a man is the most perfect machine on this planet. 
There are many ingenious mechanicians whose first and last 
ideas, in relation to any manufacture placed under their 
control, are to banish manual labour, and do everything by 
machinery. For example, in a gas factory (which is, in one 
respect, a place wherein heavy materials are continually 
being moved in various directions), an engineer with these 
ideas paramount in his brain cannot rest until he has 
steam, hydraulic, compressed air, or gas motors all over 
the place. In his ideal gas-works everything is done by 
turning a cock or moving a clutch. He cannot endure to 
see a labourer carrying a sack or driving a wheelbarrow. It 
is to him an anachronism, or a reflection upon his own 
capacity as a mechanician. When a hobby of this breed is 
once bestridden, it will carry a man to extraordinary lengths. 
It is unnecessary to name illustrations, which the majority 
of our readers can supply from memory or observation. One 
direction may be pointed out in which the whims of mechan- 
icians have, at times, led them to ridiculously overshoot 
obvious conditions. We allude to steam and mechanical 
retort stokers. Machines weighing some tons, and pre- 
senting a most complicated furniture of cams and chains 
and cogs and screws, have been made, and all for the 
purpose of charging gas-retorts with two or three hundred- 
weight of coals, or drawing a charge of coke. We would not 
be misunderstood on this point ; and therefore take the oppor- 
tunity of stating that the substitution of mechanical power 
for the arduous labour of the retort stoker is a worthy aim. 
But, as we are dealing with the matter of machinery, let us 
at least point-out that, weight for weight, these complicated 
machines are immeasurably inferior to the man. It cannot 
be maintained that any retort-drawing machine which weighs 
a great deal, and costs a considerable sum, and requires at 
least one man to drive it, compares favourably, as a machine, 
with a man, who is quite able to do the same work. 

Recently, upon visiting a very large gas-works, wherein capital 
has certainly not been stinted, an engineer expressed surprise at 
seeing gangs of labourers mounting planks in regular proces- 
sion, each bearing on his back a sack of lime, which was even- 
tually shot upon a purifier grid. This was the mode of filling the 
purifiers ; and the foul lime was wheeled away in barrows. 
It looked a very primitive way of working, to the engineer, 
who had elsewhere seen the most elaborate arrangements of 
elevators, traversing carriers, and other mechanical require- 
ments, employed for the same purpose. The contrast sug- 
gested thought and impelled inquiry ; and the result was to 
favour the primitive plan. Truly, as pointed out by Mr. J.C. 
Stevenson, the Man with the Wheelbarrow is, after all,in many 
cases the most convenient and cheapest engine for transporting 
material. It will be noticed that Mr. Stevenson has not so much 
to say for the companion to the wheelbarrow—the shovel. This 
is as much as to say that a man is, on the whole, a more efficient 
agent in horizontal than in vertical displacement of material. 
It is fortunate that, where human power fails, the aid of 
other agencies is most readily available. It is as wasteful to 
hoist materials by means of men going up ladders, as it is to 
spend money in intricate mechanical appliances for horizontal 
distribution that can be better done by men’s labour. The 
idea of these different requirements, and the most suitable 
means for satisfying them, may be expressed in the following 
general proposition :—Lineal movement of weights, such as 
hoisting or traversing in bulk, demands mechanical aid; dis- 
tribution or collection over areas, which must be effected from 
numerous shifting points, primarily calls for human agency. 
Mr. Stevenson instances the excavation of earth as an illus- 
tration of this truth; and several others will occur to the 
minds of all engineers. 

In quitting this very important topic, it may perhaps be 
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well to observe that, in referring to men as machines, we 
have not forgotten that while a labourer is a machine, he is 
also something infinitely more. It is no invidious sense, 
neither is it to be regarded as a callous idea that is sought 
to be conveyed by these references to the mechanical quality 
of human labour. It would be good for many employers of 
labour if they did regard men more philosophically, as 
machines, and consequently took a little more care of them. 
Any machine made one-hundredth part as cunningly as 
the poor labourer would be housed and tended with exagge- 
rated pains. This line of thought would, however, lead us 
very much farther than we dare go at present; and we must 
therefore leave it as one of the subjects that inferentially, 
if not directly, appeal for consideration in connection with 
Mr. Stevenson's most interesting address. 


ELECTRIC LIGHTING MEMORANDA. 


Gas shareholders must beware. A movement is on foot 
among electricians, and those speculators who have supported 
them with money, which is intended as the forlorn hope of 
those who find their prospects of legitimate returns for ever 
vanished, and would like to finish by raising something like 
the ‘‘scare”’ of unsavoury memory. It is difficult to see how 
this movement is to be started, and maintained even for the 
brief period which would suffice for the purpose. If gas 
shareholders stand firm, the attempt will, of course, fail ; but 
that ‘‘ bearing ’’ operations of some magnitude are projected 
against certain of the soundest gas stocks in the market, is 
firmly believed in some well-informed quarters. Of course, if 
a fall in values could be brought about by any means, a 
recovery to more than the original level is certain; but this 
will be no consolation to people who may have been frightened 
or cajoled into sacrificing their property. 

The question of progress in electric lighting on the Con- 
tinent came to the front at the recent meeting of the Swan 
United Electric Light Company. This is the concern that 
controls the foreign business in Swan lamps; and, curiously 
enough, is in bitter litigation in several Continental countries 
with the Edison Company, with which it is in partnership in 
England. Of course, the Directors had to report a loss on 
the year’s working. They admitted that gas is generally 
dearer and less established abroad than in England, and that 
electric lighting is not fettered by ‘‘ embarrassing parliamen- 
‘‘ tary restrictions ;’’ but the result seems, after all, to be 
the same. The meeting was somewhat noisy, as might be 
expected from the fact that the Company’s shares, £38 paid, 
are said to be worth only from 1s. 6d. to 2s. 6d. apiece. The 
Directors were roundly charged with mismanagement ; and 
the Chairman, in particular, had a ‘“‘ bad quarter of an hour.” 
The meeting had something pertinent to say upon this point, 
and eventually the retiring Directors were not re-elected ; 
the proceedings being adjourned for a week for the purpose 
of selecting three qualified shareholders for this difficult 
position. It is a story that does not become more cheerful 
with repetition. 

The Brush Midland Electric Light and Power Company 
have met, and the shareholders have been informed that the 
business was carried on last year at a loss of £1000; and all 
the comfort they received from their Chairman was an 
expression of thankfulness that the loss was not more. The 
concern is to be fused with the parent Company, and the 
extraordinary meeting by which this proceeding was sanc- 
tioned—by the Chairman’s proxies—was disturbed by some 
very excited language from deluded shareholders. A strong 
feeling in favour of independent liquidation, and division 
of the remaining cash, was manifested in the room; but after 
the Directors had been told they “‘ ought to be ashamed of 
“‘ themselves,” the disgusted proprietors accepted the in- 
evitable. Another subsidiary Brush concern—the Great 
Western—has gone in the same way. The “old original ” 
Brush is developing quite a Saturnian appetite for his own 
offspring. Great uncertainty seems to prevail among the 
shareholders of these extinguished ventures, as to whether 
they are cheating or being cheated in these mysterious trans- 
actions. Thereis a dim feeling that they are being sacrificed ; 
but to what extent even the stockbrokers among them profess 
themselves unable to understand. There further appears to 
be general distrust of Directors; many of the Boards being 
yet constituted of a mixture of ‘‘ guinea-pigs ” and promoters. 
The parent Brush Company still goes on; but what it will do 
when it has reabsorbed all its concessionary Companies that 
have not gone into liquidation is beyond prophecy. 

That, under all ordinary circumstances, electricity cannot 
possibly compete with gas for the illumination of interiors, 
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whether small or large, where both cost and efficiency are ot 
taken into account, has been demonstrated conclusively and . . 
often ; but if, after the many exposures the last few months the 
have witnessed of the commercial unsoundness of electric that 
lighting speculations, there still remain any lingering believers to b 
in its successful application, their faith must be rudely shaken, of I 
or entirely shattered, when they hear of what recently trans. — 
pired in Manchester. At the annual meeting of the proprie. pine 
tors of the well-known Free-Trade Hall in that city, it was al 
stated by the Chairman that the Directors had been urged to Wh 
adopt the electric light; but they could not see their way to onl 
the change at present. He volunteered the information that rage 
their gas bill amounted to £350 a year ; and, as a suggestive 
and instructive commentary on this statement, he informed 
his audience that ‘‘ the Electric Light Companies were stay- oT 
‘* gered at the smallness of the expenditure on gas!” Well pee 
might the proprietors cheerfully approve the action of their “ of 
Directors, and rest satisfied with the present satisfactory and irs 
efficient lighting of the hall; especially when they were further Bin 
told that ‘‘the adoption of the electric light would, it was ome 
“« estimated, reduce the dividend by 1 per cent.” paye 

THE PARISIAN SYSTEM OF GAS SUPPLY. oe 
Some time since we quoted in this column a few pointed 
remarks appearing in Le Gaz with reference to the Paris gas oll 
question. In this journal M. Durand showed how ridiculous ae 
it appears that, according to the recent pleadings of the Paris shill 
Gas Company, all the efforts of all the gas engineers of the J 43, 
world for the past thirty years have not been competent to ond 
lower the price of gas in Paris by so much as a sou per cubic te 
métre. The argument and conclusion, expressed with true the | 
Parisian neatness, were all M. Durand’s; we but adopted oe 
them. It appears, however, that we have, by so doing, if not a 
exactly offended our French engineering friends once more, ee 
at least aroused them to reply by sharp counter-arguments J ¢,.) 
addressed, not to the originator of the sarcastic commentary ad a 
in question, but to the Journat. Two Parisian technical “En 
publications have undertaken this task. The first—the Jow- |) 044 
nal du Gaz et de l’Electricité, a comparatively new-comer— f ;, ‘ 
declares that if the labours of gas engineers have not reduced | p; - 
the price of gas by a sou, they have “diminished the dangers sien 
« of all sorts which attend the fabrication and utilization of gas, a a | 
“ameliorated the condition of workmen, and made them to } },, be 
‘« a certain extent comfortable!’”’ These are certainly worthy of tl 
objects; but we did not previously suppose them to be the prin- J... 
cipal purpose of those dry studies, those bewildering memoirs, J ooo. 
so plentifully sprinkled with « + y, of which M. Durand many 
spoke. There is a further line of defence, however, which is J 4)54 
aptly enough summed up in the remark that “this economy } 4,).,,, 
‘* of a sou is not so easy to realize;” but as the same line is J o¢ 4), 
better taken up by the experienced Editor of the Journal des J 4); 
Usines a Gaz, we will deal with it as propounded by him. wend 
Nearly four columns of this instructive publication are devoted take 
to showing that the price of gas in Paris cannot possibly be prea 
lowered by so much as a sow per cubic metre, because the pe 
manufacturing cost is less than this amount, and therefore an fon 
economy such as would warrant this reduction in price would nd 
leave the manufacturing charges under a minus sign! It is alae 
not necessary to follow this argument in detail. The logical whicl 
result is arrived at by dividing the cost of production in 1856 ices 
under three heads—manufacturing charges, general expenses soar? 
(sinking fund, &c.), and municipal charges (rates and taxes), - f : 
&c. Then the first of these is assumed to be the only onef ane 
susceptible of improvement leading to a reduction of the » tae 
selling price ; and as in 1856 the net cost of making gas was - seepit 
only 0-07518 frane per cubic métre, how can it be reduced by tl B 
0°10 franc? For it is taken for granted that, in order to ot 
lower the selling price by one sow, the manufacturing cost ff - oa 
must be diminished by at least double, or, in this case, two} fal _ 
sous. The logic is quite right, only there is a small fact that} “'S¢ § 
upsets it. How is it that the Company’s profits are so much 
more now than in 1856? Were it not for this indisputablef — 
fact, we should be disposed to accept all that our respectedf aisit 
Parisian confrére advances ; even though he should go farther,f) ree 
and prove that the Company are actually out of pocket byf ponies 
every change that has taken place in their circumstances} seine 
during the past thirty years. He includes among the “ mun'f) 4,1, 
‘cipal charges” that iniquitous half-share of the profits, which} inane 
with the corresponding half taken by the shareholders, is aif oj... 
the bottom of the whole difficulty. It is simply idle to con} pa, 
struct elaborate logical chains, intended to bind all opposi-§ 4),;, 
tion, while everybody well knows that the Company and thej 5), oll; 
Municipality have prospered amazingly out of the increase of eonenie 


profit that has been gathered since 1856. It is impossible to 


intelli, 
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y are get over the fact that during this period reductions amounting 
y and to millions sterling have been granted to gas consumers under 
mnths the English system. Over and over again we have declared 
etirie that it is the system, and not the Paris Gas Company, that is 
evers to blame for the present unhappy state of affairs. No amount 
aken, of logic will serve to prove that the gas supply of Paris is on 
sere a satisfactory footing. Our French friends merely waste ink 
»prie- and paper in their extremely clever attempts to prove that 
b was really, under the conditions, everything is as right as possible. 
ed to When will they raise their eyes from the letter of their Treaty 
ay to and its precious 48th article, and regard the whole problem 
bes in a statesmanlike spirit ? 
sstive 
rmed THE GAS SUPPLY OF ASTON AND BIRMINGHAM. 
Wal “Tue prudence and good sense of the majority of the Aston 
tl : “ ratepayers have happily frustrated the mistaken ambition 
hg ‘of the Local Board,” and Aston is still to depend upon 
Fv sirmingham for its gas supply. The quotation is from the 
rther Birmingham Post, the sworn friend of all parties. It is, of 
Bien course, @ matter wholly within the competence of the rate- 
payers ; and if they declare, by a majority of 521 on a total 
poll of 3331 votes, that they will not undertake to manu- 
inted facture their own gas, there is an end of the separation 
ap scheme. It is useless to inquire whether this was a fair 
a poll of the district in point of numbers, or how many of the 
Paris voters had sixpennyworth of interest in Aston and a 
f the shillingsworth in Birmingham. The local newspaper which 
“st maintains the doctrine that the best thing for Aston is to 
aaiie continue to pay rates in the shape of gas-rental to Birming- 
rie ham, tries to make fun of Mr. G. W. Stevenson’s advice to 
opted the Local Board. It is quite unnecessary now to argue the 
f not question as to whether or not Mr. Stevenson’s estimate of the 
eters cost of the purchase to be paid to the Corporation was a right 
nents | OMe Of course, everybody knows that there may be dif- 
vr wai ferences of opinion between buyers and sellers of gas plant, 
nical | 23 of any other commodity ; and to sneer at the “eminent 
rns “ Kngineer,”’ for taking a view advantageous to his clients, is 
sats hardly reasonable in the circumstances. It may savour of 
Inced | U2pertinence to doubt the possession of infallibility by the 
tie Birmingham Gas Department. The Corporation and rate- 
pata payers were not believers in -the unerring wisdom of the old 
nto to Gas Companies; and, therefore, if the Birmingham Post is to 
sete be believed when it preaches the doctrine of the infallibility 
mas of the Gas Department, this inestimable quality must be 
Le something that was not taken over at the transfer, but has 
coaall accrued since that event. Heretical though it be, however, 
ich is § APY people in and out of Birmingham are disposed to hold 
aaa that the continual recurrence of these revolts should be 
a taken seriously into consideration by the administrators 
ol di of the municipal gas undertaking. The Corporation, and 
‘th their supporters in the local Press, are continually telling 
fer these contributory districts that it is far better for them to 
sly be | ‘ke gas from the Birmingham undertaking; and have always 
6 the | Sttenuously opposed every attempt at dismemberment. Still 
ote the process has gone on; and even where it has been checked 
neal there is discontent. It may be, as is contended by the 
It is), Pirmingham Post, that all these severed districts have done 
ogical wrong in this respect. But supposing this to be the truth— 
1956 Which is by no means agreed—who is responsible for leading 
enses | these districts astray ? Primarily, without doubt, the Cor- 
axes), | Poration of Birmingham, for flaunting the merely monetary 
y one profit of gas making before the ratepayers within and without 
f they the municipal limits. If the idea of corporate gas supply in 
5; was}, these districts has not been lowered to that of a mere scramble 












for money in aid of rates, it is not the fault of the orators of 
ler tof, the Birmingham Gas Department. If, in the confusion of 
- cost}, Motives and principles thus caused, the gas consumers and 
| ratepayers of the locality have in some instances taken a 


: aul false step, it is only what might be expected. 
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THE GAS COMPLAINT EPIDEMIC. 
Ir might form an interesting subject for metaphysical dis- 
quisition to examine generally the basis of the deeply-rooted 
distrust of yas accounts which is so commonly cherished by 


et by consumers. There does not appear to be any practical 
wei remedy for this deplorable habit of mind; and therefore it 
“hich should be just the thing to engage the attention of those 
yiie™t) transcendental philosophers who delight in mystifying them- 
» 18 a selves and others about the more obscure operations of the 
) Col} human will and idea. Recent events have served to render 


pposi- 
id the 
ase off 
ible to 


this habit more mysterious than ever. When gas supply Was 
wholly in the control of trading Companies, the suspicion of 
consumers that they were liable to overcharge was at least 
intelligible. It has been notoriously one of the levers most 





commonly used in moving Local Authorities to acquire gas 
undertakings ; and is so to this day. Whenever aggrieved 
consumers who happen to be supplied by a Gas Company 
find occasion to trouble their local newspapers with com- 
plaints against the ‘‘ monopoly” which oppresses them, the 
remedy immediately suggested is the transfer of the works to 
the Corporation. What, then, is to be said when the same 
complaints are made against Corporations? For this is the 
case in the majority of instances where we now have to note 
the rise of gas agitations in the country. Birmingham, Not- 
tingham, Glasgow, Leeds, Manchester, have all supplied 
recent examples of the undying nature of that distrust of 
gas officials, meters, and all the machinery of supply which 
possesses some consumers. Other towns in which the gas 
supply is in the hands of the authorities might be included in 
the list ; but enough has been said to show the persistency 
of the popular superstition now under notice. Like all other 
superstitions, it is a product of ignorance and credulity, and 
will perhaps die out, or at least shrink into a conversational 
grievance, with the growth of knowledge. At present, how- 
ever, it is rampant; and people whose education has been 
sufficient to enable them to write a decent and even able 
letter for publication in a newspaper, and who would be most 
indignant if their civil competency were disputed, are not 
ashamed to publicly complain of their elected representatives 
for supplying them with ‘“ squeezed gas ""—this is a Birming- 
ham term—or with ‘an inferior article,” which ‘* blackens 
‘the ceiling and depraves the atmosphere, and irritates the 
‘‘temper and hurts the eyes”—this is Glasgow eloquence. 
What is to be done in such cases as these? In some towns 
the Local Authorities have listened to, if not fostered this 
language, when there was a Gas Company to be worried. 
Now they get the worry themselves; and the people who at 
present address their bewailings to deaf ears, regret the day 
when the authorities were glad to pose as friends of the 
consumer, instead of, as now, ostentatiously neglecting him 
in favour of his companion, or alter ego, the ratepayer. 


Arter forty years’ service at the Teignmouth Gas-Works, Mr. Medland 
has resigned his appointment as Manager. At last Tuesday’s meeting of 
the Local Board, a minute was passed expressing the regret of the members 
at losing the services of such an old and faithful servant. 

At the last meeting of the Basingstoke Town Council the corporate seal 
was affixed to the deed of conveyance of the water-works from the Company 
to the Corporation, in terms of the arrangement from time to time reported 
in our pages. 

By order of Justice Chitty, the Imperial Continental Water Corpora- 
tion, Limited, is to be wound up; the petitioning creditor being Mr. L. A. 
Green. The allegation in the petition, as to the insolvency of the Com- 
pany, was not disputed; and the order usual in such cases was made. 

Ir was intended that the partial use of the electric light in the House of 
Commons should have been considerably extended before next session. 
The autumn session, it is said, has prevented the work being carried 
forward ; and it is now indefinitely postponed. 

Tue death of Mr. W. Cuthbertson, Chairman of the Exeter Gas Com- 
pany, is announced as having taken place on the 8th inst., after a very 
short illness. The deceased gentleman was a Justice of the Peace, and as 
recently as the Thursday before his death was attending to his public 
duties. 

Mr. G. E. Stevenson, Assoc. M. Inst. C.E., Engineer and Secretary of 
the Peterborough Gas Company, has been selected, out of 49 candidates, to 
fill the appointment of Engineer and Manager of the Buenos Ayres (New) 
Gas Company, Limited, for which applications were recently invited in 
our advertisement columns. Mr. Stevenson will leave England for Buenos 
Ayres in the first week of February. 

Tue Directors of the Barnsley Gas Company, at their meeting last 
Friday, had under consideration the tenders for the tank and holder re- 
cently advertised for in the Journat. The dimensions of the brick gas- 
holder tank are to be 122 feet diameter and 26 feet deep ; and the holder is to 
be two lift—rising 52 feet, and 120 feet diameter. The tender of Messrs. 
Naylor Bros., of Denby Dale, was accepted for the tank—at £2949; and of 
Messrs. Clayton, Son, and Co., of Hunslet, for the holder—at £3595. 

Amonea recent publications by Messrs. Crosby Lockwood and Co., in 
which our readers are specially interested, and copies of which have been 
received for review, there are (1) ‘‘The Compendious Calculator.” By 
Daniel O’Gorman; corrected and extended by J. R. Young. Twenty- 
sixth edition, revised by C. Norris. (2) “London and Provincial Water 
Supplies, with the latest statistics of Metropolitan and Provincial Water- 
Works.” By Arthur Silverthorne, Assoc. M. Inst. C.E. 

In our editorial reference last week to the ‘ Suspension of the Croydon 
Gas-Works Purchase,” it was stated that the Crystal Palace District Gas 
Company’s price at the present time is 2s. 11d. per 1000 cubic feet, less 
5 per cent. pened Alderman Layton gave these figures in the course 
of the debate in the Croydon Town Council; but they are a trifle mis- 
leading. The 5 per cent. discount is only allowed to public bodies—for 
the public lighting, the Crystal Palace Company, &c.—and not to private 
consumers. 

Ar the instance of Lord Thurlow (Chairman of the Anglo-American 
Brush Electric Light Corporation),a Committee has been formed to give 
effect to the suggestions made by the President of the Board of Trade to 
the deputation which recently waited upon him—that clauses in amend- 
ment of the Electric Lighting Act, 1882, and of the Provisional Orders 
made thereunder, should be drafted for the consideration of the Board. 
The Committee is a very representative one, comprising all the principal 
Electric Light Companies, while some of the highest scientific and legal 
authorities upon the subject are members of it. They will shortly hold 
their first meeting, when the principles of the proposed amendments, and 
the course of procedure, will be determined upon. 
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Water and Sanitary Affairs. 


Tue speech of the Chairman of the Southwark and Vauxhall 
Water Company, at the last half-yearly meeting of the share- 
holders, as recorded elsewhere in our columns, places in a 


very striking light the hostile attitude maintained by the , 


Local Authorities against the Water Companies of the Metro- 
polis. Every possible exaction is levied upon the Companies, 
and no opportunity is missed for obstructing and annoying 
them. Large demands are made upon them; and every 
facility for fulfilling those demands is—as far as possible— 
denied them. It is not too much to say that the Local 
Authorities, in their conduct towards the Companies, are— 
speaking of them generally—acting mala fides. The Pali Mall 
Gazette, in commenting on the speech of Sir Henry Knight, 
does not venture to deny what the Chairman asserted; but 
expresses an opinion that the Companies themselves are to 
blame for this untoward state of affairs. Their fault is 
said to consist in “having extorted many hundreds of 
‘thousands of pounds by unfair means from the public.” 
Of course this has reference to the question of annual 
value, concerning which it should be observed that the 
amount stated is a great exaggeration, and also that the 
Companies had sufficient reason to suppose they were acting 
strictly within their rights. They had likewise high legal 
decisions in their favour on this point. If the Companies 
erred, it was certainly in ignorance, and not without fair 
warrant. When the House of Lords unexpectedly decided 
against them, they accepted the decision in a loyal spirit, and 
proceeded to frame their assessments according to the new 
interpretation. Not satisfied with this, Mr. Torrens comes 
forward with a Bill for making a new law on the subject ; 
setting aside annual value altogether, and substituting rate- 
able value. In the meantime, a positive persecution is set 
up against the Companies, who are mulcted in heavy and per- 
petually increasing taxes by the Local Authorities ; the half- 
yearly rates and taxes of the Southwark and Vauxhall 
Company rising during the last three half years by the grada- 
tions of £5700, £6400, and £7400. In their efforts to extend 
the constant supply, the Company find themselves opposed 
at every possible turn. The Vestries object to the taking 
up of the roads to get at the pipes; and try to prevent 
the Company from putting in stopcocks to mitigate waste. 
The tenants and landlords, encouraged by the conduct of the 
authorities, refuse to alter the fittings in the houses; and thus 
a most desirable reform is checked by the very parties who 
ought to do their utmost to promote it. Whether the supply 
be constant or intermittent, the consumers seem alike deter- 
mined not to pay their water-rates until the last moment. 
Hence arises a great amount of unnecessary trouble, and 
_ unusual arrears in the collection. But the Pall Mall Gazette 
rather overstates the case when it asserts that the ‘‘ uncollected 
‘debts’ of the Southwark and: Vauxhall Company amount 
to £108,000. This would indeed be ‘“ a pretty ominous fact,”’ 
if it were a fact at all. This sum is the entire water-rental 
for the half year, as founded on the old assessment. The 
Chairman warned the shareholders that they would not get 
this amount; but the deduction is limited by the sum of 
£14,000. Happily the fortunes of the Southwark and 
Vauxhall Company have their bright side as well as a 
dark one. They carried a Bill through Parliament in the 
past session, whereby their statutory limits of supply are 
extended so as to include the whole of the district from 
Wandsworth to Richmond. Their revenue is steadily in- 
creasing ; and the dividend is maintained at 8 per cent. per 
annum. On Thursday the half-yearly meeting of the Chelsea 
Water-Works Company takes place, when a dividend will be 
proposed at the same rate as that just adopted by the South- 
wark Company. The revenue account shows an income of 
£60,718, and an expenditure of £18,582; giving a gross 
profit for the half year of £42,136. It is the intention of the 
Directors during the coming year to raise further capital 
stock to the amount of £30,000. This will be partly required 
to meet the cost of new pumping-engines, the need of which 
was indicated by the large demand for water consequent on 
the heat of the past summer. The unusual demand was 
satisfactorily met; but the pumps had to be kept going 
without intermission, and spare engine power is requisite to 
avoid risk of interruption under such circumstances. To 
prevent the waste of the supply, the use of Deacon’s register- 
ing meter is being extended; the utility of this appliance 
having been proved in a remarkable degree. 

We made reference last week to the leading conclusions 





arrived at by the Royal Commissioners in their second and 
final report on Metropolitan Sewage Discharge. Since then, 
the actual report has made its appearance, and has been the 
subject of a leading article in The Times. The remarks of 
our “‘ great’ contemporary, although ably penned, fall a little 
short of the more recent events connected with the subject. 
There is no recognition of the fact that the Metropolitan 
Board have proceeded to adopt practical measures for dealing 
chemically with the sewage of the Metropolis. It is to be 
regretted that something was not attempted earlier; and it 
may be said that even now the preparations for chemical 
treatment are insufficient. But the Board are perhaps going 
as far as they ought at the present moment. They have 
voted away a sum of £15,000, to be forthwith expended in the 
manufacture of chemicals, the extension of the precipitating 
plant, and the experimental treatment of a million gallons of 
sewage per day. On the result of the latter proceeding will 
depend the ultimate arrangements for dealing with the whole 
of the sewage. We have already mentioned that early in the 
present year the Board commenced a series of experiments on 
sewage at Pimlico. The Board clearly contemplate the carry. 
ing out of measures for dealing with the London sewage in its 
entirety ; and it must be remembered that this is a work of 
unexampled magnitude. The Times gives the daily volume 
of sewage as 96 million gallons. The real quantity is at least 
half as much more; and the question is whether we might 
not even double the foregoing estimate. We believe nobody 
—official or otherwise—knows how much sewage is going 
into the Thames at the outfalls. There is a frequent over- 
flow which defies all measurement ; and we should expect to 
find the real average to be fully 160 million gallons per day. 
To purify every particle of this in twenty-four hours, and 
to go on all the year round, demands a degree of expe- 
rience not yet arrived at. Sewage irrigation appears to be 
impracticable where such an enormous volume has to be 
dealt with ; and the best chemical method must be cautiously 
worked out. The Royal Commissioners themselves allow that 
the existing outfalls may be retained, providing the sewage is 
subjected to chemical precipitation, combined with earth fil- 
tration. For the latter purpose an area of eight square miles 
will be required. If, on the other hand, the sewage is carried 
off down to the estuary of the Thames, as far as Hole Haven, 
or lower, mere precipitation will suffice. But precipitation 
alone will be costly ; and, in addition, there will be this tre- 
mendous sewer, with the requisite pumping. The proposals 
seem to carry us from one extreme to the other. After 
polluting the river with raw sewage, a demand is now made 
which seems more appropriate to the preservation of a drink- 
ing supply than the dispollution of the Thames at Blackwall. 
Just now, the report of the Royal Commissioners attracts but 
little attention. By-and-by, when the proposed expenditure 
comes under review, the newspapers will condescend to notice 
the subject more fully, and the various points at issue will 
be keenly debated, perhaps with a considerable amount of 
excitement. 








New Jotnt-Stock Gas Companres.—The Castle Donnington Gas and 
Coke Company, Limited, with a capital of £3000 in £10 shares, and the 
Rickmansworth Gaslight and Coke Company, with a capital of £10,500 in 
£5 shares, have recently been registered. 

THe RESERVE FUND oF THE STOCKTON AND MimmpLesBRouGH WATER 
Boarpv.—At the last monthly meeting of the Stockton Town Council, Mr. 
Bainbridge brought forward the motion of which he had given notice, as 
follows :—“ That this Council regrets the decision of the Water Board to 
establish a reserve fund out of the £4000, being last year’s profit; and 
would respectfully ask the Board to reconsider their decision, with a view 
to placing the above sum into the respective borough funds, as they have 
already done.” A lengthy discussion ensued; the advisability of the 
course adopted by the Water Board being freely canvassed; and the 
opinions of the members on the subject being pretty evenly balanced. In 
the result, there were six votes recorded in favour of the motion, and six 
against it. Whereupon the Mayor gave his casting vote against the 
proposed recommendation to the Water Board. 

THE LIvERPOOL CoRPORATION AND THE WATER SuPPLY OF BooTLE.—Some 
correspondence has lately taken place between the Watch Committee of 
the Bootle Town Council and the Liverpool Corporation Water Committee, 
as to the supply of water in Bootle. According to a report of the former 
Committee, presented at the Council meeting last Wednesday, the Cor- 
poration are willing to meet the requirements of Bootle if the latter will 
agree to the equalization of the water charges. By such arrangement the 
occupiers of the houses in the borough would have to pay £501 more than 
at present; owners, £1764; the Dock Board, £1250; and the Railway and 
Canal Companies, £76; making altogether £3591. Alderman Cain moved 
a resolution to the effect that the Council should agree to the proposal of 
Liverpool for the equalization of the water charges, on consideration that 
Bootle should have at all times equal rights and advantages in respect to 
the water supply; that the Liverpool Corporation should obtain the neces- 
sary parliamentary powers for the purpose ; and that the Watch Committee 
be authorized to conclude with the Liverpool Corporation an arrangement 
to carry out the following conditions :—That immediately upon the execu- 
tion of the agreement the City Council shall lay down such special fire 
mains and hydrants as may be required in the borough, upon terms to be 
agreed upon between the City Council and the warehouse owners requiring 
the same.” The resolution was carried without discussion. 
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Essays, Commentaries, and Rebielos, 


THE OCCURRENCE OF CARBONIC ACID IN TOWN ATR. 
Tue logician who observed a merciful dispensation of Providence 
in the fact that nearly all large towns were provided with large 
rivers flowing through or by them, for the convenience of the in- 
habitants, would similarly rejoice that in winter, when dwellers in 
towns do their worst to pollute the atmosphere with coal smoke 
and other products of combustion, there are generally sufficient 
storms and rain to exert a fairly compensating purifying effect. 
We are yet a long way from the time when all manufacturing pro- 
cesses shall be carried on by the aid of gaseous firing, although 
progress is undoubtedly being made in this direction. - Perhaps, as 
already mentioned in the Journat, the manufacturing quarters of 
English towns will ultimately be grouped round central fuel-gas 
works, wherein the coal that would now be burnt in a raw state 
will be treated for the profitable recovery of those constituents 
which are now wasted, to everybody’s discomfort and loss. And 
the universal abandonment of domestic fires in favour of gas heating 
and cooking stoves is not less a dream of the future, although there 
is much comfort in the thought that an enlightened minority do 
even now abstain from committing all avoidable air pollution. For 
many years to come, however, the coincidence of winter and a 
vastly increased production of smoke in towns, will continue to 
exercise the social reformer and employ the philosopher in their 
several ways with respect to the mitigation and removal of what 
is by all regarded as a serious disadvantage of town life. Whether 
the diminution of smoke and its effect in aggravating town fogs 
may be hopefully attempted by high-handed means, or would be 
better left to the slower process of natural remedies, is a matter for 
debate. There can be no disagreement, however, as to the advan- 
tage of having the most precise and accurate data respecting the 
nature and amount of those atmospheric impurities which too often 
force themselves upon the notice of dwellers in towns at this season 
of the year. 

It does not demand a chemical analysis to convince us that 
smoke is one of the most constant and disagreeable accompani- 
ments of town fogs ; and, as smoke is only one of the results of the 


combustion of carbonaceous fuel, it is natural to extend the inquiry . 


and ask whether the more inevitable but invisible result of the 
same process—carbonic acid gas—is also an accompaniment of a 
foggy atmosphere. This is a question that has usefully occupied 
the attention of the Meteorological Council; and, in addition to 
their investigation of the solid impurities that exist in the air of 
towns, and are to be detected in rain (see ante, p. 804), they have, 
with the co-operation of Dr. W. J. Russell, made a large number 
of determinations of atmospheric carbonic acid in all weathers and 
seasons, with special reference to times of fog or mist. These tests 
were all carried out with samples of air collected in an open space 
at St. Bartholomew’s Hospital, at a height of 12 feet from the 
ground. The period over which the inquiry extended was from 
the beginning of 1882 down to the spring of the current year. 
Samples were gathered nearly every week, with extra collections in 
foggy or misty weather. In ordinary clear weather the average pro- 
portion of carbonic acid in London air is 4°03 parts in 10,000 volumes. 
Taking the years separately, the result for 1882 is 4°10; for 1883, 
it is 3°98 ; and for the spring of the present year, 3°92. Dr. Angus 
Smith’s figures for Manchester, under similar conditions, are 4:03 ; 
and for Glasgow, 5°02. Researches into records of analyses of the 
purest air, taken from various sources, give 3°04 volumes in 10,000. 
Thus the proportion of carbonic acid in the air of the centre of 
‘London is ordinarily only 1 part in 10,000 more than the absolute 
minimum; which is a wonderful illustration of the circulation of 
air over town and country. It is satisfactory to learn, in corrobo- 
ration of physiological experiences, that when the weather is fine, 
with a bright sun, the amount of carbonic acid is very considerably 
below the average. In country air the proportion of carbonic acid 
does not noticeably vary with the time of year; but in London 
there is a decided excess in the winter as compared with the 
summer. These results all apply, of course, to ordinarily clear 
weather; but those that follow show why town dwellers have 
particular reason to be thankful to the gales that keep their atmo- 
sphere still passably breathable during seasons when, but for these 
rapid changes, the “doom of the great City’’ by asphyxia would 
not be merely a figment of the perfervid imagination. 

When in winter the finest weather prevails in the country— 
when the barometer is high, with a dry, still air—then London 
and Manchester, and all other cities similarly situated, are shrouded 
in black fog. The products of combustion and respiration cannot 
pass away; and consequently these and many other impurities 
collect in the lower atmosphere. Under such conditions, the pro- 
portion of carbonic acid goes up to twice and thrice its normal 
figure. The average amount of carbonic acid obtained by Dr. 
Russell upon foggy days for the three years was 7:2 in 10,000 
volumes. This average is drawn from very varying amounts, for 
the maximum was as much as 14:1 volumes; this exceptionally 
high proportion being found, during a long-continued fog, on 
Monday, Dec. 11, 1882. All this day the public lamps in the City 
and main thoroughfares were burning; and, of course, all private 
and business houses were lighted as at night. The public lamps in 
the city, including the electric lights, had not been extinguished 
since they were lighted on the previous Saturday. It was a very 
distressing time for all living within the Metropolitan area. Dr. 
Russell observes that, supposing this had been an increase of 
pure carbonic acid only, such a change in the composition of 





the atmosphere would be felt by most people; but an accumula- 
tion of carbonic acid means, certainly, a very large accumulation 
of other bodies which are probably more, rather than less, dele- 
terious than carbonic acid itself. It has been shown by Dr. Angus 
Smith that 10,000 volumes of air charged with 10 volumes of car- 
bonic acid, when inhaled for only half an hour, have the effect of 
lowering the pulse by two beats per minute, which is equivalent 
to a diminution of several gallons in the daily amount of blood 
circulation. This proportion is not exceptionally large for an 
ordinarily dense London fog ; and therefore it must be understood 
that the vitality of all living things must at these times be lowered. 
It is not surprising that, under such conditions, a connection has 
been imagined between the occurrence of persistent fogs and the 
spread of certain epidemics. The connection is not so clearly 
made out as might be desired; but the hypothesis is at 
least reasonable, and it is evident that the scope afforded 
in this case for the operation of disturbing influences is very 
considerable. The least satisfactory aspect of this matter is 
the obvious fact that the poisonous atmospheric impurity now 
under notice is not crude, almost tangible smoke—which, in the 
eyes of some sanitarians, is the source of all that is evil in town 
air—but the inevitable, invisible, insidious product of perfect 
combustion and respiration. This particular product cannot be 
abolished by patent stoves, or banished by Act of Parliament. Its 
presence, sometimes in dangerous proportions, must be accepted 
as the natural result of the packing of dense crowds of animated 
beings upon limited areas of the earth’s surface. It is, therefore, 
a residual product of civilization, to be reckoned with and allowed 
for, since it can nowise be prevented. 





ALKALINE HYDROSULPHIDES. 

Some few months since (see ante, p. 329) we reviewed a paper on 
“Calcium Hydrosulphides,” by Edward Divers, M.D., Principal, 
and Tetsukichi Shimidzu, M.E., Research Assistant, of the 
Imperial Japanese College of Engineering at Tokio, which was 
read before the Chemical Society; and, in so doing, we called 
attention to the interest attaching to the subject in connection with 
the purification of gas, as throwing some light upon the chemical 
actions which take place in our dry purifiers—actions which, 
especially as regards the behaviour of sulphuretted hydrogen, are far 
from being thoroughly and fully understood. The Journal of the 
Chemical Society for December contains two other papers in 
continuation of the subject, and extending the investigation to 
magnesium— viz., “‘The Origin of Calcium Thiosulphate: An 
Emendatory Note to a Paper on the Calcium Hydrosulphides,” by 
the first-named only; and ‘“‘ Magnesium Hydrosulphide Solution, 
and its Use in Chemical Legal Cases as a Source of Hydrogen 
Sulphide,” by both these gentlemen. 

Taking the ‘‘ Emendatory Note” first, it applies only to the 
concluding portion of the paper on “Calcium Hydrosulphides,”’ 
which comprises a consideration of the formation of calcium 
thiosulphate from the hydrosulphides. This portion was in 
some sort an appendix to the main object of the paper, and 
only at the time of preparing and putting together the descrip- 
tion of the experiments had the authors given any thought 
to the nature of the formation of thiosulphate from the hydro- 
sulphide. They thus wrote under the traditional teaching as 
to the influence of the atmosphere; ascribing the formation 
of the thiosulphate to some action of oxidized or oxidizing 
sulphur on calcium hydroxyhydrosulphide. Further consideration 
has led Dr. Divers to recognize that the usual assumption, that the 
thiosulphate results from the atmospheric oxidation of sulphur, 
either combined or free, is very much more difficult to accept than 
to assume that it is formed by the action of sulphur on calcium 
hydroxide, and in no other way; and he states his present theory of 
the changes which occur in the conversion of calcium a 
into thiosulphate as follows :—Firstly, the calcium hydrosulphides 
by hydrolysis become calcium hydroxide and hydrogen sulphide. 
Secondly, the hydrogen sulphide is oxidized by the air, and not 
the calcium salts. Thirdly, of the hydrogen sulphide, only the 
hydrogen oxidizes. Fourthly, sulphur and calcium hydroxide react 
to form calcium pentasulphide and thiosulphate. And, lastly, the 
change of pentasulphide into thiosulphate. This theory is evidently 
based upon some of the results observed from the experiments 
described in the paper on ‘Calcium Hydrosulphides.” In con- 
clusion, the author compares his theory with the three known 
methods by which thiosulphate can be formed—viz., from the 
mixture of sulphur and lime, the action of sulphur dioxide on a 
hydrosulphide, and the action of sulphur on a sulphite ; consider- 
ing it as certain that sulphur, like chlorine, in contact with lime 
divides itself between the metal and the oxygen. This will be fol- 
lowed by, first, the formation of calcium sulphide from sulphurous 
acid and lime; and, secondly, the union of this sulphite with sulphur 
to form the thiosulphate. If it seems at all strained to represent 
some of the sulphur as oxidizing and combining with lime, and 
then taking up more sulphur, it should be remembered that half 
the sulphur of thiosulphate is unoxidized and feebly combined. 

The primary object of the second paper, that of securing a source 
of sulphuretted hydrogen free from arsenic and other impurities 
(which is so important a desideratum in all testings for arsenic 
poisoning and other operations), has but little interest from the gas 
engineer’s point of view. But the properties of magnesium hydro- 
sulphide, as described in the course of the paper, form useful 
addenda to the properties of calcium hydrosulphides, and are also 
worthy the attentive study of all interested in the purification of 
gas. The authors commence by recapitulating various modes of 
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procedure for obtaining pure hydrogen sulphide; and express the 
opinion that magnesium bydrosulphide solution is much the best, 
as being easier to procure and easier to use, and requiring no 
addition of acids. The solution is prepared by passing hydrogen 
sulphide, obtained by ordinary iron sulphide and acid, or any other 
of the usual processes, into a large flask rather more than half filled 
with water holding magnesia in suspension. Freshly-calcined 
magnesia is preferable, as being more readily dissolved ; though, if 
the magnesia happens to be carbonated, as usual in its commercial 
forms, the experiment is not interfered with. One part of impure 
commercial magnesia in ten parts of water is about the proportion 
that should be used, as the presence of a larger quantity seems 
to prevent the formation of so strong a solution as may thus be 
obtained. The magnesia dissolves slowly, and a large quantity 
of the hydrogen sulphide passes away unabsorbed, and may be used 
for other purposes. When the magnesia is dissolved, the solution 
may be preserved for any time by corking, and sealing the cork 
with wax or paraflin. The properties of a solution obtained as 
above are next described. It was found to contain 4°35 per cent. 
of magnesium, equal to 16°31 per cent. of magnesium hydrosulphide 
(Mg S, H,); its specific gravity was 1:118; and it was capable of 
readily yielding in practice 10 per cent. or more of sulphuretted 
hydrogen by weight. When the impurities are settled down, the 
solution is colourless, or nearly so. Simple exposure to the air, or 
heating in a flask with delivery tube to 140° Fahr., secures the 
evolution of the hydrogen sulphide; and as the solution becomes 
impoverished, the temperature must be raised. As the gas escapes, 
the magnesium hydroxide separates out in the solid state; and at a 
boiling temperature a small precipitation of sulphur, due to the 
decomposition of a small quantity of polysulphide that is usually 
formed, takes place. If preferred, the magnesium hydrosulphide 
may be decomposed by means of an acid, and may thus be made 
to yield its hydrogen sulphide in the manner usual with other 
sulphides. 

A means of employing this solution which is included in the 
paper seems to us to be capable of application for the examination 
of oxides of iron as used for purifying gas. The solution or sub- 
stance to be treated with the gas is placed in a flask or bottle fitted 
with a cork and gas entry tube; the latter being connected with 
the delivery tube of the generator. Keep the test flask slightly 
open, warm the generator until the air is entirely expelled from 
both flasks, and then close the test flask tightly. The generator 
being cautiously warmed, the test flask can be kept supplied with 
the hydrogen sulphide as fast as it is absorbed by the substance to 
be tested. This method of obtaining pure hydrogen sulphide pos- 
sesses the advantages that the supply of gas is steady, under entire 
control, and perfectly. pure, with the exception of a little water 
vapour ; being quite free from the spray caused by effervescence 
with acids, and therefore not requiring any washing. The solution 
may be used repeatedly ; being alternately charged with the gas as 
above described, and exhausted by means of heat. 

On the 6th ult. a paper by Dr. Divers was read before the New- 
castle Section of the Society of Chemical Industry. It was entitled 
‘*On the Changes in Alkali Waste which Govern the Recovery of 
its Sulphur.’ After referring to the results obtained by the experi- 
ments to which allusion has been made, the author says: ‘‘ Our 
results are so closely related to the problem of the advantageous 
extraction of sulphur from alkali waste, that I believe an account 
of them in this relation may prove worthy the attention of those 
interested in the matter. I will place my remarks under two 
headings ; one being hydration, including hydrolysis, and the other 
oxidation.” In describing the calcium hydrosulphides and their 
properties, Dr. Divers notices the experiments of Mr. C. W. Folkard 
(see ante, p. 471), and says thatif pure but slightly moist hydrogen 
sulphide had been used in these experiments, the result would pro- 
bably have been unmixed hydroxyhydrosulphide. In describing the 
chemical changes that take place during the period in which soda 
waste is left in heaps to ripen in the air, it is pointed out that the 
calcium sulphide, of which it mainly consists, undergoes hydration 
as the preliminary to all other changes. The sulphide becomes, 
in the first place, hydroxyhydrosulphide ; and this is the source of 
the hydrosulphide found in the lixiviation waters. This hydration, 
however, proceeds but slowly, and to a limited extent only, until 
the mass has been lixiviated, and air blown through the moist 
mass. Several processes that have been proposed or tried are 
reviewed, and the defects pointed out. Attention is next directed 
to oxidation. When the moist waste lies on a covered-in heap, 
there will be present (besides much unchanged calcium sulphide) 
calcium hydroxyhydrosulphide, calcium hydrosulphide, calcium 
hydroxide, and hydrogen sulphide. In moist waste, or any other 
form of calcium sulphide and hydrosulphides, it is the hydrogen 
sulphide which oxidizes; the calcium salts do not oxidize at all. 
The entire oxidation of the alkali waste is confined to that of the 
hydrogen sulphide set free in it; and the atmospheric oxidation is 
limited to that of the hydrogen in the hydrogen sulphide. The 
ultimate products of the decomposition of alkali waste by air and 
water are calcium hydroxide and hydrogen sulphide. The latter is 
oxidized by the air into water and sulphur; and the sulphur and 
calcium hydroxide react to form calcium pentasulphide and thio- 
sulphate, of which the pentasulphide is gradually converted into 
thiosulphate. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
THE firmness in gas stocks which we noted last week has, for the 
most part, been well maintained. Some of the foreign Companies 
have improved upon their previous quotations; and very marked 








advances have been made by the South American issues. Buenos 
Ayres has been especially brisk; the recent issue of new shares 
having apparently attracted more attention to it. The result is 
that, since the commencement of this month, it has scored an aggre- 
gate gain tantamount to an improvement of 12} per cent. Bahia 
and Rio de Janeiro also rose } each. Continental Union fully paid 
shares improved 1—a rise which is still insufficient to place them on 
an equality with the £14 paid new shares. The preference shares of 
the same Company are 4 better; and they command a rather choice 
price. The stocks of the Metropolitan Companies have been quiet 
at previous quotations ; the only variation being a reduction of 1 
in Gaslight “‘H."’ The debenture stocks of the same Company are 
quoted ‘ex’ the interest for the half year, which will be paid 
on the Ist of January next, and are consequently marked at a pro- 
portionate reduction. Imperial Continental fell away in price ; the 
large advance which it made in the previous week inducing a dis- 
position to realize. The prices done on Saturday were about the 
lowest of the week. 

Among the Water Companies there has been a general further 
improvement; the only exception being New River, the seller's 
price of which is easier. The appearance of the Chelsea Company’s 
accounts, with the announcement of a considerable improvement 
in the dividend—viz., at the rate of 8 per cent., as against a pre- 
vious 7}—caused an immediate (though, as we think, inadequate) 
rise in the stock. There is plenty of room for further improvement. 
Southwark and Vauxhall and West Middlesex are now “ex div.” 
Tenders were received on Thursday for the new issue of stock by the 
East London Company. We understand that the prices realized 
averaged a fraction under £180 per £100 stock—a result which the 
Company may regard with satisfaction. 

The markets closed at the end of the week as follows :— 
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Tue ALLEGED NUISANCE FROM THE SHEFFIELD Gas Company's CHEMICAL 
Works.—At the meeting of the Health Committee of the Sheffield Town 
Council on the 27th ult., a letter was read from Mr. Dalton, Assistant 
Secretary to the Local Government Board, in reference to the complaint 
by the Urban Sanitary Authority of the borough of a nuisance alleged to 
be caused by the chemical works of the Gas Company at Grimesthorpe. 
It appeared from the communication that the Board, upon receipt of the 
complaint, ordered observations to be made of the works by Mr. Jackson, 
the Inspector under the Act for the district in which the works are situate. 
The report of Mr. Jackson (which was enclosed) stated that the sulphuric 
acid plant was new, and furnished with all modern appliances; a special 
form of burner being in use (it having been erected solely with a view to 

revent local escapes), which rendered this portion of the works singularly 
ree from acid vapours. In the sulphate of ammonia department the best 
ractical means for arresting the sulphuretted hydrogen were adopted. 

‘o prevent a recurrence of the escape of acids, which occurred through an 
accident, a change was made in the manner of treating the foul gases; and 
with success. The report practically showed that the nuisance, whatever 
it was, no longer exists. 
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Tue NoN-EXISTENCE oF AMMONIA HypRATE. 


Whether there exists a compound of ammonium, corresponding 
in constitution to the hydrates of potassium and sodium (more 
commonly known as caustic potash and soda), is a matter that has 
been the subject of recent investigation by Dr. D. Tommasi, a 
French chemist. Although, from its similarity of behaviour to the 
substances mentioned, it has been usual to speak of a solution of 
ammonia gas in water as a hydrate, the existence of such a com- 
pound has never been proved. In a communication to the Comptes 
Rendus for March 31 of the present year, M. Tommasi pointed out 
that the combination-heats of ammonium hydrate, so called, as 
calculated and as found experimentally, are respectively 54°2 and 
21.* Hence the author infers that the constitution of an ammo- 
niacal solution is different from that of the alkaline hydrates. In 
a further communication on the same subject, which appears in a 
recent issue of the Bulletin de la Societé Chimique de Paris, 
M. Tommasi gives further proof of the correctness of his opinion. 
The author's view that ammonium hydrate does not exist in the 
so-called liquid ammonia, and that it cannot be properly compared 
with a solution of potassa or soda, has been suena confirmed, it 
is said, by M. Bouty, in his researches on the conductivity of saline 
solutions. According to this savant, the solution of an anhydrous 
alkali does not conduct electricity; whilst, on the contrary, the 
solution of a hydrated alkali conducts in the manner of salts. 
M. Bouty then observes that liquid ammonia conducts 110 times 
less than a salt of the same molecular weight; whilst potassa, 
soda, lithia, lime, and thallium oxide, when dissolved in water, 
conduct the current well. This fact cannot be explained save 
by admitting that the soluble metallic oxides form with water true 
hydrates ; whilst ammoniacal gas, on the contrary, does not form 
with water any definite compound of a constitution analogous to 
the alkaline hydrates. According to the law of thermic constants, 
it results that hydroxylamine, ethylamine, and trimethylamine, 
when dissolving in water, behave like ammoniacal gas, not forming 
true hydrates. Their solutions, therefore, should conduct the 
current very badly. 


Tue Licutine oF Ramway Trains By ELEcTRICITY. 


Among the many attempts that have been made to light railway 
trains by electricity, the most natural in design is perhaps that 
which seeks to utilize the momentum of the train for driving a 
dynamo; the electricity being stored, as generated, in accumulators, 
and used when required. Theoretically the idea is very attractive; 
for there is generally more than sufficient power taken off by the 
brakes to supply all the lighting required for an ordinary journey. 
Practically a difficulty has arisen, not in connection with the con- 
version of power into electricity by the dynamo, but in consequence 
of the necessary interpolation of a secondary battery. Success in 
this respect is, however, claimed for a system tried during the past 
year on the London, Brighton, and South Coast Railway, on a 
train running between Victoria and the Crystal Palace. The train 
consists of eleven coaches. A Brush dynamo weighing 8 ecwt. is 
placed in the guard’s van, together with 22 accumulators ; the total 
weight of the apparatus being about 30 cwt. The dynamo is geared 
to an axle of the van in such a way that it begins to work when the 
— of the train attains 15 miles an hour, and the process of 
charging the accumulators goes on automatically. When these are 
fully charged the supply ceases, and is resumed when they become 
exhausted with use. All these processes are automatic; the only 
operation left to the guard being to connect and disconnect the 
lamps. The train is fitted with 32 lamps, 16-candle power nominal ; 
the total illuminating duty being, therefore, 512 candles. Since it 
was started, on Dec. 19, 1883, the electrically lighted train has run 
27,322 miles; the working being described as satisfactory. It will 
be observed that the power utilized is the active momentum of the 
train, and not the surplus power that would otherwise be absorbed 
by the brakes. Consequently the lighting must cause an increased 
consumption of coal in the locomotive boiler, which is estimated at 
from 2 to 8 ewt. on the run. No account of the working expenses 
is given ; but the lighting is said to show a saving compared with 
oil-lamps. 


Tue TEMPERATURE AND Propucts OF THE Exectric Arc. 


In a paper read before the Institution of Civil Engineers, Mr. 
A. R. Sennett said that the temperature of the electric arc has been 
variously determined to be from 2000° to 6000° C. If a closed 
chamber 50 feet square by 20 feet high were illuminated during 10 
hours by a light equivalent to 4000 standard candles, neglecting loss 
by exterior radiation and conduction, the following would be the 
rise in temperature, in degrees Fahrenheit, produced by different 
illuminants:—Electric arc, 1°27°; incandescent lamps, 12°6° ; gas, 
141:0°; candles, 342°0°. With regard to the amount of vitiation of 
air in such a chamber by the carbonic acid evolved from different 
illuminants, it would be necessary, in order to retain an atmosphere 
containing no more of this constituent than that of a manufacturing 
town, to change the air of the chamber during such period of 10 
hours—for the are light, 8} times; for common gas, burnt in the 
usual way, 500 times; for gas burnt by a Siemens burner, 200 
times; for paraffin oil, 300 times; for sperm candles, 830 times ; 
for paraffin candles, 670 times. The electric arc differs from all 
other illuminants in producing a small quantity of nitrogen tetroxide, 


* See JournnaL, Vol. XLIIL., p. 701. 











and also in yielding traces of cyanogen. Its low yield of carbonic 
acid is due to the small absolute amount of combustion, carried on 
at an exceedingly high temperature. Assuming the law of Bec- 
querel to hold good for high temperatures, each unit of area of the 
carbon electrode should emit a light 191,000,000 times as intense 
as that of a body at 916° C., which is the melting point ofsilver. The 
author pointed out that, in producing steadiness of light, everything 
depends upon the purity, hardness, and homogeneity of the carbons 
employed. No amount of compensating mechanism will obviate the 
ill effects of imperfect carbons. 


Tae Vicrorra Exvectric Ligutinc Station. 


A very complete central station for the electric lighting of Pim- 
lico and Victoria, under the terms of the Provisional Order obtained 
by the Swan-Edison Company, has been provided for the Company 
by Messrs. Crompton. It consists of a building 83 feet by 36 feet, 
containing on the ground floor an engine and boiler room, with 
feed-water heaters and filters in a separate shed, and dynamos on 
the first floor. There is a second floor, at present used for stores ; 
but ultimately intended for accumulators, if these appliances should 
“ever get to a state of perfection and trustworthiness,” to quote 
from the Engineer. There are three boilers at present provided, 
supplying two Willans high-speed compound engines; and the unit 
of generating power of the electrical plant has been fixed at 500- 
light dynamos, for the reason that these machines are large enough 
for economical working, yet not so large as to overweight the plant 
by too costly machines which cannot at first be fully employed. 
The building is near the departure platform of the London, Chat- 
ham, and Dover Railway Company; and the station has been fitted 
with incandescent lamps in preparation for the completion of the 
installation. The district within which the Company are compelled, 
under their Order, to supply electricity on demand lies all round 
this central point. 


Cechnical Hecorbd. 


THE USE OF COAL GAS. 
By Haroitp B. Drxon, M.A. 
Millard Lecturer in Chemistry at Balliol College, Oxford. 
[A Lecture delivered at the Society of Arts, Monday, Dec. 1.*] 

Coal gas is a mixture of invisible gases, which are produced by 
the destructive distillation of coal. To-night I do not intend to say 
anything about the processes employed in the manufacture of coal 
gas, or the methods used for its purification. I am going to speak 
about the physical properties of the gas as it is delivered to us 
from the gas-mains; to consider what kind of a body this coal gas 
is; what are the methods in which it may be burnt ; and what are 
the products of its combustion. 

First of all we may take—as it is the most striking physical 

roperty—its inflammability. When a highly heated body is 
Cooma into contact with coal gas escaping into air, the gas 
ignites, and burns with a flame—sometimes luminous, sometimes 
non-luminous. In the case of gas escaping directly into the air 
from a pipe, we have a luminous flame; where the gas first mixes 
itself with air, we have a non-luminous flame. These non-luminous 
flames differ according to the proportion in which the gas and air 
are mixed. We pass from an explosion on the one hand (that is, 
a very rapid inflammation of the gas and air passing through the 
whole mass of the mixture), to the gas and air burning quietly, as 
I have here in this Bunsen burner. Let me show you first of all 
a few experiments on the inflammability of coal gas. If we take 
an ordinary piece of wood—say a match—and light it, and in a 
short time blow it out, so that we have a glowing red end, and 
bring this into a stream of coal gas, we find that it does not light it. 
Bring something hotter—say a poker at a fairly bright-red heat— 
and this also fails to ignite it. I will compare it here with a jet 
of hydrogen. The difference between them is fairly well marked. 
The red-hot poker ignites a jet of hydrogen gas. Coal gas is ignited 
only at a very bright red heat. A poker has to be a “ cherry” red 
in order to ignite coal gas ; whereas hydrogen is ignited by a poker 
which appears dull red in daylight. Coal gas contains about half 
its volume of hydrogen; but, curiously enough, it is not ignited at 
the same temperature as that at which hydrogen is ignited. The 
other large constituent of coal gas—viz., marsh gas—ignites at a 
still higher temperature. Davy, who experimented first on the 
ignition points of gases, says that an iron bar must be at a white 
sparkling heat in order to ignite marsh gas. The constituent of 
coal gas next in bulk to the hydrogen and marsh gas is carbonic 
oxide. This ignites almost at the same temperature as hydrogen ; 
it is very difficult to detect the difference between the two igniting 

ints. 

There is, however, one constituent of coal gas present in only 
small quantity—viz., bisulphide of carbon—which ignites at a 
very low temperature. If we take a little liquid bisulphide of carbon, 
and pour it into a glass vessel, so that its vapour will mix with air, 
we shall find that this mixture of air and carbon bisulphide vapour 
is exceedingly inflammable. Its ignition point is far below redness. 
I will warm up this glass rod, and you see that it ignites the vapour 
readily. The temperature of theignitionof carbon bisulphide vapour 
and air is about 300° Fahr. It might be ere that the presence 
of a minute trace of the vapour of carbon bisulphide would confer 
its inflammability on coal gas. If we mix a little of this vapour 


* The first of a series of three lectures, constituting the first course of 
Cantor Lectures for the present session of the Society. Our report has 
been courteously revised by the author.—Ep. J. G. L. 
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with hydrogen or with carbonic oxide, we find that it does confer its 
inflammability on these gases; but if we mix it with another con- 
stituent of coal gas—viz., olefiant gas—we do not find the inflam- 
mability of carbon bisulphide given to the mixture. The presence 
of olefiant gas destroys the low igniting point of a mixture con- 
taining carbon bisulphide. This is curious; and I do not know any 
explanation of the fact. It was, I believe, originally discovered 
by Dr. Frankland, who experimented with these various mixtures, 
and found that a mixture of olefiant gas with carbon bisulphide 
ignited at no lower temperature than olefiant gas itself. Marsh 
gas is the constituent of coal gas which ignites atthe highest point. 
‘Then comes olefiant gas, then hydrogen, then carbonic oxide, and 
then carbon bisulphide. But the coal gas itself ignites at about 
a mean temperature ; that is to say, at a cherry-red heat. 

E will show you this ignition pomt of coal gas in another way. 
We may cool the gas down until we put it out. There’is for every 
gaseous mixture a certain temperature at which it will burn, and 
below which it will go out; and if we place in the flame a mesh of 
iron or copper wire, so that we conduct the heat away from the 
gaseous molecules, we may cool the flame down below its ignition 
point. Let me take a large mesh, and put it down over the flame; 
the flame will pass through it—there are not enough pieces of wire 
to conduct the heat away, and bring it down below the ignition 
point. The flame is coloured slightly; but this is owing to some 
impurities on the metal. Now, supposing we take a mesh a little 
smaller, and bring this down on the gas-flame, we shall find the 
flame put out. The coal gas passes readily through the mesh, as 
we shall see by its igniting when the mesh becomes red hot. This 
is hardly small enough—a big flame goes through it ; but a smaller 
flame it puts out. The coal gas is extinguished for a little while, 
and then it lights. If we take a small flame, where the gases are 
issuing less rapidly, and bring down the mesh on the top, the flame 
is put out at the top, the wire becomes red hot, and then the 
gases light above it. Taking a still smaller mesh, we find the 
flame is put out completely; that is to say, this mesh of iron 
wire conducts away the heat from the gas, and brings it down 
below its ignition point. It is, of course, cn..this.principle that 
safety lamps are constructed ; and I will say just one word about 
them. Safety lamps have been made for use in coal mines, where 
the combustible gas met with is marsh gas. I believe that no 
hydrogen is found in coal mines—no free hydrogen, and no free 
olefiant gas; it is all marsh gas. Now, marsh gas has an exceed- 
ingly high ignition point; and therefore a safety lamp which is 
quite safe in a mine with a mixture of air and marsh gas, is not 
safe in a mixture of coal gas and air. To ensure safety in a mixture 
of coal gas and air one must make the mesh of the lamp still 
smaller than is used in mines, 

The next property of coal gas—one which follows from this—is 
the fact that it burns witha flame inair. This burning with a flame 
is entirely a relative phenomenon. The molecules of the coal gas 
(the hydrogen, the carbonic oxide, and the hydrocarbons) unite 
chemically with one of the constituents of the air—viz., oxygen— 
and in this chemical union we have the vibrations produced which 
give us the sensation of light. Whenever we have two gases 
uniting chemically together at a high temperature, we have this 

henomenon of flame, but under no other conditions, A solid body 

urning in a gas does not give a flame; only one gas uniting at 
a high temperature or burning with another. If we lived in an 
atmosphere of coal gas, it would follow that the gas would not be a 
combustible substance, but that the air would be, and oxygen in a 
still higher degree. Flame occurs at the bounding surface between 
two gases entering into chemical combination one with the other. I 
can, I think, show you an experiment where a flame of air may be 
seen burning in coal gas as well as a flame of coal gas burning in 
air. In this little apparatus on the table there are two tubes, one 
of them broader than the other, entering through the cork at the 
lower end. One is to admit air; and the other, coal gas. I will 
connect the smaller tube to the gas supply, so as to let coal gas 
enter into it, and fill the glass. We have now an atmosphere 
of coal gas there; but since there is an upward current, it will 
draw in air, which can be lighted through the open tube. On 
lowering the lights in the room you will be able to see (especially 
when the moisture which is first of all precipitated on the sides of 
the globe has disappeared) that there is a flame of air burning in 
the coal gas. To make it alittle brighter, I will push up a platinum 
wire with a borax bead at the end, so as to colour the flame. That 
it is really air burning in coal gas I can make plain by lighting 
the excess of coal gas which is now pouring out at the top. There 
you have coal gas at the top burning in air; and underneath, the 
air burning in the coal gas. I have to stop the supply of air to 
put the flame out; otherwise an explosive mixture would be 
formed, and there would be an explosion inside. The phenomenon 
of flame, then, as we are accustomed to see it at the orifice of a pi 
giving out coal gas into the air, is a chemical union between the 
oxygen of the air and the combustible constituents of coal gas. 

Before I pass on to treat in more detail of the chemical con- 
stituents of coal gas, I will try one or two more experiments on the 
physical properties of this mixture. Let us consider now its specific 
gravity. An easy way to show this is to blow a soap bubble with it. 
With the pressure of gas we have here, I can blow a bubble; and 
if I am skilful enough to detach it, you will see it rise, showing how 
much lighter it is than air. [On rising a short distance the soap 
bubbles were ignited by a taper.] 

_ Of the chemical constituents of coal gas, hydrogen is by far the 
lightest. Next to it comes marsh gas ; after this, carbonic oxide; 
and the other constituents, in small quantity, are comparatively 





heavy. One of the properties of a light gas is its power of passing 
through a porous substance, ‘such as plaster of Paris, or compressed 
graphite. The explanation of this—on the dynamical theory of 
gases—is, as you know, that gases are composed of anumber of small 
molecules, dashing about in straight lines, coming into collision one 
with the other, and with the sides of the containing-vessel; and 
where there are small interstices, quite invisible, but permeable 
to these gases, they pass through the interstices, and there is an 
exchange of the gas outside with the gas inside such a vessel. Let 
us consider, first of all, for the sake of simplicity, the case of two 
well-known gases—oxygen and hydrogen. If we had a porous 
vessel with hydrogen inside, and oxygen outside, we should find that 
the hydrogen penetrated through the interstices of the vessel four 
times as fast as the oxygen went the other way. On the dynamical 
theory of gases this is explained in the following manner :—Hydro- 
gen gas is made up of a vast number of small molecules of 
hydrogen, and oxygen gas of a vast number of small molecules 
of oxygen, and the hydrogen molecules are travelling four times 
as fast as the molecules of oxygen. So that, taking any small 
surface of the vessel, and considering what number of collisions 
there would be between the hydrogen and the oxygen molecules 
respectively and this surface, we see that if there are the same 
number of molecules of each of the two gases, and the hydrogen 
molecules are going four times as fast as the oxygen molecules, the 
hydrogen molecules will strike this surface four times as often as 
the oxygen molecules. If there are a certain number of interstices 
in this surface through which the gases can pass, and if we have 
four times more impacts in the one case than there are in the 
other, the amount of hydrogen that will go through will be four 
times the amount of oxygen that will go through in the same time. 
That is the explanation of the phenomenon of diffusion on the 
dynamical theory of gases. 

Let me show you a few experiments in which this diffusive 
power of coal gas, and especially of the hydrogen and marsh gas 
contained in it, comes into play. The gases pass through the walls 
of a porous vessel, and decrease or increase the pressure within 
the vessel according as an excess of gaseous molecules pass from 
the inside to the outside, or pass from the outside inwards. This 
vessel is made of one of those porous pots used in a Bunsen cell, 
I have closed it with a paraffined cork, and passed through the 
cork a long glass tube bent at the end. I can dip this end ina 
coloured liquid. Now, as it stands here, this vessel is full of air. 
It is surrounded with air outside, the two being of the same density. 
The same number of molecules of air are passing out from the 
inside of the vessel into the atmosphere of this room as are passing 
from the atmosphere of the room through the sides of the vessel. 
The pressure inside, therefore, remains constant ; and if we put any 
coloured liquid into the bent end of the tube it remains perfectly 
stationary. But if we plunge the vessel into a lighter gas, such 
as coal gas, this gas, or some of its constituents, will (on the 
theory we have been considering) pass more readily through from 
the outside to the inside than the air which is now inside will 
come out. Consequently, there will be an increase of the quantity 
of gas inside; the pressure will be raised ; and we shall find bubbles 
of gas escaping from the end of the glass tube. I can put the 
porous vessel into an atmosphere of coal gas by placing this 
glass jar (which is impermeable to gas) over it, and, by means of 
an india-rubber tube, letting some gas into it. The bubbles of gas 
are now pouring out from the end of the tube, and I stop the 
supply of coal gas. What will happen? A certain quantity of 
coal gas has gone in, and has driven out the air. If I take the 
glass jar away, we shall now substitute the air for the coal gas 
outside, and you see the liquid rush up the tube; showing a 
diminution of pressure. If I now put the glass vessel containing 
the coal gas back again over the porous vessel, by reason of the 
superior diffusion of the lighter gas through the walls of the vessel 
the pressure is increased, and the liquid is driven down. The 
pressure inside the porous vessel varies as we alter the atmosphere 
outside; the variation of pressure inside is accurately marked by 
the rise and fall of a column of coloured liquid in the tube connected 
with the porous vessel. I take the glass jar away. The liquid is 
now at some height in the tube. As the air passes in from the 
outside you will gradually have the coal gas passing away and 
mixing with the large volume of atmospheric air in the room; and 
the liquid here will fall down to the level of the liquid outside. We 
shall then have simply air inside and air outside. 

An instrument could easily be made—I think a French engineer 
has made such a one *—by which the presence of coal gas could be 
detected in aroom. I know such an instrument has been used in 
mines to detect the presence of marsh gas; and it is of this kind. 
Supposing instead of coloured water in the bend of this tube one 
had mercury, it would not run up so far, but it would go up several 
inches; and if we went into an atmosphere of marsh gas when 
the porous vessel was filled with air, the marsh gas would enter 
more quickly than the air would pass out, and the pressure inside 
would increase. Consequently, we should drive down the mercury 
in one arm and up in the other arm of the bent tube. Now, it 
would be easy to provide that this mercury should make metallic 
contact with a wire, and so connect a battery with a bell. Taking 
such an instrument as this into a mine, if there were a certain per- 
centage of marsh gas present, it would increase the pressure inside 
sufficiently to drive the mercury up the open arm until metallic 
contact, was made between the mercury and a wire, and then a 
bell would be rung. Exactly the same thing would do for coal 





*. See Journnar, Vol. XXXIX., p. 522. 
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gas. If one wished to know whether coal gas was escaping in a 
cellar, or in any other placé where there was a possibility of its 
escaping, one might have such an instrument as this, connected 
with a U-tube of mercury, two electric wires, and a Leclanché cell, 
and the wires might be carried to an office at any distance, and 
connected with a bell. Then whenever coal gas escaped rapidly 
into the air where this porous vessel was, the pressure would 
increase inside, electric communication would be made, the bell 
would be rung, and you might go and find out where the escape 
was. I merely suggest this as a method which would be easily 
applicable for discovering, at a distance, whether there was an 
escape of coal gas. You see now the liquid has fallen in the tube, 
and it stands level inside and out; showing that the pressure has 
become equal by the complete escape of the coal gas. 

One efiect of this rapid diffusion of the very light hydrogen and 
marsh gas in coal gas is this, that the hydrogen mixes itself most 
rapidly with air, and forms an explosive mixture with it far more 
rapidly than the heavy gases, such as ethylene or any of the 
higher hydrocarbons would do. It is the presence of hydrogen in 
coal gas that makes it dangerous. Not only do we find this very 
rapid diffusion of hydrogen and marsh gas with air, but we find 
the hydrogen drawing itself upwards—* syphoning”’ itself up, 
owing to its lightness. Here is a little apparatus to illustrate 
this syphoning of the hydrogen, and also the rapid diffusion of 
hydrogen with air in order to form an explosive mixture. The 
saine experiment may be performed with coal gas, but it takes a 
longer time; I have therefore determined to show it with the 
lightest portion of coal gas—viz., hydrogen. The apparatus con- 
sists of an inverted cylinder, closed at the lower end by a piece of 
paper stretched round it by an india-rubber ring. There is a U- 
tube, with the shorter arm opening at the upper part of the cylinder, 
passing through a hole in the paper, and then coming up outside. 
I can attach the outer arm of the U-tube to a hydrogen apparatus 
by an india-rubber pipe. By turning on the tap I can pour hydro- 
gen into it. Being lighter than air, the hydrogen will displace the 
air at the top of the cylinder, and drive the air out at the bottom. 
But it will not only do this; it will also diffuse with the air very 
rapidly. I pass in hydrogen, until I judge that the cylinder is 
pretty well filled; then I detach the india-rubber pipe, and allow the 
hydrogen to syphon itself up this U-tube. Since one arm is longer 
than the other, the hydrogen will rise in this, syphoning itself up. 
I shall be able to light it at the upper end. Then as the hydrogen 
draws itself up, some air will be drawn in at the bottom; and, 
owing to this very rapid diffusive property, the hydrogen will mix 
itself with the air, and we shall have an explosive mixture rapidly 
formed inside. The flame at the top here will begin to jerk, and 
perhaps to “‘sing;”’ and then it will run down the U-tube, and fire 
the explosive mixture. You must allow it a few minutes to fill, 
before it would be safe to light. While this is proceeding, I will 
show another experiment, which I missed just now, and that is 
the power of platinum to light a mixture of coal gas and air, by 
causing a gradual chemical combination to take place between the 
hydrogen and the marsh gas and the air. Owing to this chemical 
union on the surface of the platinum, the metal is raised in tempera- 
ture until it reaches the ignition point of the gas. I warm up this 
little spiral of platinum, then take it out of the flame and allow 
it to cool, and put it again in the jet of gas which is not ignited; 
it heats itself up until it lights the gas. This is a way in which 
I have attempted to determine the different ignition points of these 
gases. It is not a very accurate way; but still one gets some 
approximation to the truth. The platinum has to attain a bright 
red heat before the gas ignites. I will now return to the other 
experiment. There is the hydrogen burning and syphoning itself 
up. Now it is beginning to “ sing ;”’ and the explosion follows. 

I will now go on to consider in more detail the various con- 
stituents of coal gas. I have written on the black-board the 
approximate composition of ordinary coal gas :— 





Burns with Forms Forms. 
Volume. Oxygen. Steam. Carbonic Acid. 

Hydrogen. . . 650 we 25 ve 50 we 
Marshgas. . . 40 oe 80 oe 80 ee 40 
Carbonic oxide . 64s . =e 0 - 64 
Ethylene, &c. . . = 20 - 20 “i 14 
Carbon bisulphide (trace) .. _ ws — ae _ 

100 128 150 60 

5 
640 air 


The 100 parts of gas are made up in the following way :—The 
hydrogen varies between 40 and 50 per cent.—sometimes it is a 
little over 50; but in no analysis that I have seen or made have I 
found more than 51. We may take it roughly that the hydrogen is 
50 per cent. of the volume of coal gas. Marsh gas varies between 
35 and 42 per cent. I have taken it at 40. Carbonic oxide varies 
from about 6 to 8 per cent.; and the most important of all—ethy- 
lene, and the other hydrocarbons (of the same type as ethylene, 
and a small percentage of the types of benzene and naphthalene), 
may be classed together as occupying 3} volumes of the 100. There 
is a trace of carbon bisulphide. 

In the next column I have put the quantity of oxygen by volume 
required to burn each of these constituents of coal gas. The 50 per 
cent. of hydrogen requires 25 per cent. of oxygen. The marsh gas 
requires double its volume of oxygen. The carbonic oxide requires 
halfits volume. The ethylene and other luminiferous hydrocarbons 
require about six times their volume of oxygen to burn them. In 
the next column are arranged the volumes of steam produced by 





the burning of these various constituents. The 50 per cent. of 
hydrogen requires 25 per cent. of oxygen to burn it to 50 per cent. 
of steam. In the last column is put the volume of carbonic acid 
produced by the burning of these various constituents. Hydrogen 
forms its own volume of steam, but no carbonic acid; for it does 
not contain any carbon. Marsh gas produces double its volume of 
steam, and its own volume of carbonic acid; carbonic oxide, no 
steam, and its own volume of carbonic acid. Ethylene, or (classing 
them together) the luminiferous hydrocarbons, form about 20 
volumes of steam and 14 of carbonic acid. 

With the properties of hydrogen most of us are familiar. It 
burns readily with oxygen, and explodes if mixed with half its 
volume of this gas. It burns in air with a non-luminous flame. 
I can attach to this same Kipp’s apparatus a burner in which the 
hydrogen may pass directly up to this steatite tip, and there we 
can light it. I have put a little of the condensable hydrocarbons 
into the body of the lamp, to show the influence of these hydro- 
carbons on the flame. You see the hydrogen gives barely any 
light ; but by mixing it with a slight trace of the vapour of the 
hydrocarbons we immediately get a bright flame. 

I have here specimens of the various constituents of coal gas. 
Here is hydrogen, here is carbonic oxide, here is marsh gas, and 
here is ethylene. All of them are invisible. I will show you one 
or two experiments with these gases. First of all, the union of 
hydrogen and oxygen to form water. By means of this pneumatic 
trough I pass a little of the hydrogen into a glass explosion-tube, 
so as to fill it (roughly) two-thirds full. Then on filling it up 
with oxygen, and igniting it, a non-luminous blue flame darts down 
the vessel; there is a loud report, owing to the sudden production 
of a volume of steam at an exceedingly high temperature. The 
hydrogen itself, then, unites very energetically with oxygen. It 
produces in its combustion its own volume of steam, and no carrbonic 
acid. I will not take up your time by showing the explosion of all 
these gases; but I will light one or two of them in the air. Here 
is some marsh gas; it burns with an almost non-luminous flame. 
When it is quite pure it gives a non-luminous flame. This is, I 
think, as pure as one can easily get it. After the first moment, 
you see, the flame becomes blue and non-luminous. The other 
constituent of coal gas—viz., carbonic oxide, of which there is 6 to 
8 per cent.—burns with a characteristic blue flame, and also does 
not give any light on burning. It unites with half its volume of 
oxygen to form its own volume of carbonic acid. It forms no 
steam. This is a bottle containing ethylene. I will fill a small jar 
with the gas, so that the air can get at it rather better than it can 
get into this bottle with the narrow neck. Under the water of the 
pneumatic trough one can easily transfer the gas from one bottle 
to the other. This ethylene has an exceedingly luminous flame 
when one burns it in this way in the air; but it always smokes, 
and an illuminating gas containing a very large percentage of 
ethylene would smoke unless it were burnt with a strong draught of 
air. Here you have a gas burning with a luminous and smoky 
flame, owing to the large liberation of carbon in it. The higher 
hydrocarbons present in coal gas are mostly liquefiable. We have 
benzene, a liquid; and naphthalene, which most gas managers 
know, to their cost, readily solidifies. The lighter gases—hydrogen, 
marsh gas, and carbonic oxide—give very little light indeed; nearly 
all the light comes from the ethylene and these higher hydro- 
carbons. 

If we ignite a mixture of coal gas and air we find that, if the 
mixture is made in certain proportions, we have an explosion. If 
the mixture is made in other proportions, either more or less air 
than a certain quantity, it will not explode. The limits of explosion 
are about 3} to 93 of air for one volume of coal gas. Of course coal 
gas differs a little in its qualities, and so the limits cannot be 
exactly defined ; but these are about the limits. If you mix 4 
volumes of air with 1 volume of coal gas, a flame would be pro- 
pagated through it; and if you mix 9 volumes of air with 1 volume 
of coal gas, a flame would be propagated through it. I will try one 
or two experiments of this nature, mixing a certain volume of air 
with a certain volume of coal gas. First, I will take the larger 
quantity of coal gas. I have filled this glass cylinder with air 
about two-thirds full; and I will now pass in coal gas until it is 
full, and we shall find we are on the limit of an explosion. We may 
be just on one side or the other, I cannot tell. I plunge a lighted 
taper in suddenly. The mixture burnt, but there was no explosion 
down the tube; it simply burnt where the air obtained access to it. 
So that 3 volumes of air to 1 volume of this coal gas is not explosive. 
I will now go to the other extreme, and take 9 or 10 volumes of 
air to 1 volume of coal gas. That was just within the explosive 
limit; there was a very slight explosion. I will now perform 
the experiment again, putting 1 volume of coal gas to 5 or 6 
volumes of air. There you have a sudden flash running down 
the cylinder, which is characteristic of all these explosive mixtures. 
No great noise is made when only a small volume of coal gas and 
air is exploded in this way; and I think it is for this reason— 
that the flame has to travel a considerable way down the cylinder 
or tube containing an explosive mixture of coal gas and air, before 
what is now known as the explosive wave is produced ; and As this 
is a matter of very great importance, I will, with your permission, 
say a few words upon it. 

Until about four years ago the rate at which a mixture of oxygen 
and hydrogen was supposed to burn down a tube filled with it was 
34 métres (or 37 yards) per second. This was the determination 
of Professor Bunsen, of Heidelberg. The rate at which flame 
travelled down a tube filled with carbonic oxide and oxygen was 
said to be only a little more than one yard per second; and the 
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investigation of M. Mallard brought out this conclusion, in the 
case of coal gas and air: That the maximum velocity was obtained 
when 1 volume of coal gas was mixed with 5 volumes of air; 
and this velocity was about 3 feet per second, or about the same 
pace as the explosion of carbonic oxide and oxygen. Berthelot was 
the first who showed that these rates of explosion were enormously 
under-rated. About the same time, but shortly afterwards, I was 
experimenting with the explosion of gases; and a case arose in 
which I wished to know what the effect of a small quantity of 
some particular gas was on the explosion of two others. To 
determine this I thought it would be a good plan to measure the 
velocity of the explosion of these gases with different quantities 
of the third. I arranged an apparatus to measure the explosion, 
and found the rate of explosion was infinitely greater than I had the 
means of measuring. Whereas I was thinking to measure some- 
thing that would go at the rate of 3 or 4 yards a second, the 
explosion that happened in my tube certainly went hundreds of yards 
a second, and I was totally unable to measure it. I saw, at all 
events, that the explosion was vastly quicker than was supposed. 
Shortly after I did this work I came across Berthelot’s paper, 
which was just published. In it he showed that hydrogen and 
oxygen exploded at the rate of more than 1000 yards a second. I 
began to work upon the subject, and put up a very delicate appa- 
ratus, in order to determine accurately the rate at which this 
explosion took place; and I am happy to say that my results came 
out exceedingly concordant with those of Berthelot; and that even 
the apparatus we devised were also similar. I used a tube 200 feet 
long, and across either end of the tube stretched small strips of 
silver-foil, which, when they were broken by the passage of the 
flame, interrupted a current passing through two electro-magnets, 
and released two stiles which made their mark on a moving plate. 
M. Berthelot used for the same purpose pieces of tin-foil, and 
placed in them a grain of fulminate ; so that when the flame passed 
by, the high temperature exploded the fulminate, and so destroyed 
the tin-foil. I think my method was better, as I did not introduce 
this extra explosive, but merely trusted to that which the explosion 
was perfectly capable of doing—the sudden rupture of the silver- 
foil by the passage of the flame. I found, as the mean of my results, 
that a mixture of oxygen and hydrogen in a pure state—2 volumes 
of hydrogen to 1 volume of oxygen—exploded at the rate of 2817 
métres, or upwards of 3000 yards per second; this being my 
number for the mean of six experiments. The mean of Berthelot’s 
experiments was 2810 métres. This is a very close concordance; 
and I think it will be regarded by most chemists as satisfactory, 
showing that the velocity has been measured wichin a very small 
fraction of the truth. When you light a mixture of hydrogen and 
and oxygen in the eudiometer, you do not get this pace at once. But 
they begin burning comparatively slowly, and they gather pace as 
they go along, for each layer is compressed by the burning layer above 
it, and thus each layer is burnt at a higher and higher pressure, 
until finally such a pressure is reached that the layer submitted to 
it is brought up to the ignition point by the compression alone. 
Each layer of gas below this point is fired in a similar manner, so 
that a constant rate of inflammation is reached equal to the 
velocity of sound in the gaseous body at the high temperature of 
the explosion. In the case of hydrogen and oxygen, the explosion 
has only to go a few inches before the “‘ explosive wave” is estab- 
lished. In the case of carbonic oxide and oxygen, Berthelot 
found, as the mean of his experiments, a rate of about 1000 
meétres. But I found it went upwards of 1500 métres; and I also 
found that the space given to it by Berthelot to pick up its final 
velocity was not sufficient—that carbonic oxide and oxygen 
require nearly a yard before the explosion reached its maximum 
rate. We may take it, however, as perfectly settled that the rate of 
explosion of carbonic oxide and oxygen is enormously greater than 
the old determinations of Bunsen gave it. The explosion-rate is 
certainly over 1500 métres a second. I have not yet ascertained 
the explosion-rate of marsh gas, as I have only made one experi- 
ment on it; but it is something more than 2000 métres per second. 
Now, these velocities are very considerably diminished when we 
burn the gas in air instead of in oxygen. The nitrogen lowers 
the rate, because it has itself to be heated up to a high tempera- 
ture, and therefore prevents the other gas reaching so high a 
temperature as it otherwise would. Therefore the velocity of 
the explosion of coal gas in air is very considerably less than 
the velocity of the explosion of coal gas in oxygen. I do not know 
the velocity with sufficient accuracy to give you a number to-night ; 
but it is very considerably greater than that which has been 
assigned to it. I can show you an experiment with coal gas and 
oxygen to compare with the one you witnessed just now with a 
mixture of coal gas and air. You saw there that at the extreme 
limits the mixture just burnt, but there was no noise; that at the 
maximum explosiveness the flame ran down very quickly, and 
that there was a sharp, whistling sound, but no more. Here 
is a little of the same coal gas which I mixed with oxygen pre- 
viously to the lecture, and you will notice the great difference 
between the burning of coal gas and oxygen and the burning of 
coal gas and air. 

Now, the products of combustion of coal gas—leaving out for a 
moment the carbon bisulphide—are steam and carbonic acid. The 
steam is poured out into the atmosphere, and mixes with it. If 
there is an excess of it, and the room is small, of course, you have 
condensation of the steam on the sides of the room; but in an 
ordinary room, with ordinary ventilation, you do not have con- 
densation of steam. In the carbonic acid you have a gas which 
is poured out into the room; it mixes with the air, and is carried 





away in the ordinary processes of ventilation. But steam is con- 
siderably lighter than air—roughly speaking, half as light. Car. 
bonic acid is heavier than air. I can easily show you some of 
the properties of carbonic acid. It is most readily prepared 
by taking some powdered chalk, and pouring on to it some 
acid which liberates the carbonic acid from the lime. We can 
easily fill up a beaker with the gas. We find that, when we bring 
a taper into it, it is immediately extinguished—the carbonic acid 
does not support combustion. This gas being heavier than air, 
I can dip up some of it in a cup, and pour it into another 
vessel. Of course it is perfectly invisible, and it pours rather 
slowly, as it is not much heavier than air. If I have succeeded 
in pouring any into this vessel, I shall have it down at the bottom. 
I will let down a light to ascertain. You see the jar is two- 
thirds full, and extinguishes the light at once. Carbonic acid, 
then, is an invisible colourless gas, heavier than air. One can 
take it up in a cup, pour it from one vessel to another, and it extin- 
guishes a taper. It has the property of forming a milky precipitate 
with lime water, which is the usual test for it. I will dip out some 
of this gas; then I will take some of this clear lime water, pour it 
into the cylinder, and shake it up, when we shall get the milkiness 
due to the formation of carbonate of lime, from the union of the 
transparent lime water with carbonic acid gas. If we place a large 
vessel over a gas-flame, we shall be able in this way to get some of 
the products of combustion. We can shake it up with lime water 
in the way I did just now, and we get a similar milkiness to that 
which I had before. The carbon of the gas has united with the 
oxygen of the air to form this same gas—carbonic acid. The two 
products of combustion—steam and carbonic acid—are both poured 
out into the atmosphere. They are both gases. Steam is a con- 
densable gas; but carbonic acid is not, at ordinary temperatures. 
A few words about another constituent of coal gas and its pro- 
ducts. Carbon bisulphide exists in very small quantity in coal 
gas, and is due to the sulphur in the coal. One cannot get coal 
without some sulphur in it; and in the distillation of the coal, 
part of the sulphur unites with carbon to form carbon bisulphide. 
Most of the sulphur in coal unites with hydrogen, forming 
sulphuretted hydrogen ; but there is no difficulty in stopping the 
sulphuretted hydrogen in the purifiers. The carbon bisulphide, 
however, is more difficult to stop—part of it always comes over ; 
and I believe there are at present in London gas about 12 grains 
of sulphur as carbon bisulphide in 100 cubic feet of gas. This sul- 
phur, when burnt, is changed into sulphurous acid. This sulphurous 
acid somewhat resembles carbonic acid in its chemical proper- 
ties. It mixes with the air; but under some circumstances it is 
capable of oxidation to sulphuric acid, and sulphuric acid is injurious 
to various things which we have in our rooms. There has been 
a good deal of dispute as to the nature of the change by which the 
sulphurous acid coming from a gas-flame is changed into sulphuric 
acid. It has been asserted, on the one hand, that sulphurous acid 
in the presence of steam and the oxygen of the air is readily con- 
verted into sulphuric acid—that you have formed, in the atmosphere 
of a gas-lighted room, a cloud of sulphuric acid particles which 
are then deposited upon all substances in the room. But, on the 
other hand, it has been asserted that this could not be the 
case, for sulphuric acid is only found deposited on hygroscopic 
substances, and not on all substances in the room indiscriminately. 
The latter is, I think, the correct view; and I think so for this 
reason: If sulphurous acid and oxygen are brought together 
and warmed up, they do not unite; they do not unite at the 
temperature of boiling water. If sulphurous acid and steam— 
not water, but steam—are brought together, they do not unite. 
They do not form a molecule of hydrogen sulphite, but they con- 
tinue to exist as separate gases—sulphurous acid and steam. Again, 
if sulphurous acid, steam, and oxygen are brought together, and 
warmed up, so long as the steam remains in a gaseous state the 
sulphurous acid does not suffer the slightest trace of oxidation. I 
have experimented on this matter carefully. I have mixed these 
gases in a eudiometer, measured them before mixture, and after- 
wards I have kept them in the eudiometer at temperatures varying 
between O° and 100°C.; and so long as no water was condensed 
on the side of the eudiometer, there was-no trace of sulphuric 
acid produced. So that the sulphurous acid coming from the 
burning of coal gas in the air does not suffer what has been called 
aérial oxidation by steam and oxygen. It is only when this sul- 
phurous acid meets with water—that is to say, damp surfaces— 
that it then suffers oxidation. Now what happens ina room lighted 
with coal gas containing sulphurous impurities? If there are 
hygroscopic substances in the room, if there are damp walls, if there 
are basins of water about, if there are certain things like dry 
leather—very dry, rotting leather—they will readily take up water ; 
the water will dissolve the sulphurous acid, and form in a liquid 
state hydrogen sulphite. Now, hydrogen sulphite in a liquid state 
—that body which we may represent by the symbol H,SO,—very 
readily suffers oxidation. So that you find, if you put a basin of 
water in a room lighted with coal gas, that you have the water 
gradually converted into a solution of hydrogen sulphate. If you 
examine the bindings of books which have been long standing on 
a shelf near the ceiling, you find that they have become rotten 
through heat. In this condition they readily take up water from 
the atmosphere. Then this water dissolves sulphurous acid, and 
you find sulphuric acid there. But I do not think for a moment 
that the sulphurous acid is the cause of the rotting of the book- 
binding. I think the rotting is caused by heat—that the bindings, 
having rotted, become hygroscopic, and take up water, and the 
water forms this molecule of hydrogen sulphiie, which is readily 
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oxidized to sulphuric acid. I know people say that, on entering a 
gas-lighted room, where there is a large percentage of sulphur, they 
can smell sulphurous acid ; and I do not for a moment doubt this. 
But I call their attention to this fact—that the quantity of carbon 
bisulphide in the gas is only a mere trace. Now you see what a 
quantity of oxygen is required to burn 100 volumes of coal gas. You 
require more oxygen than the coal gas itself. Roughly speaking, 100 
volumes of coal gas require 130 volumes of oxygen. Then since 
the oxygen is one-fifth of the atmosphere, every 100 volumes of 
coal gas require 640 volumes of air ; and therefore, if you are 
burning coal gas in a room, and do not wish to be suffocated, you 
must allow this air to come into the room, and the products of 
combustion to pass out. If you do this—if you supply for every 
100 cubic feet of the gas you burn, the 640 necessary feet of air, then 
I say that the air in the room can never become saturated with 
aqueous vapour, and sulphuric acid cannot be produced, except on 
hygroscopic substances. 

I propose in my next lecture to go more fully into the nature of 
the gas-flame for the purpose for which it is commonly used—viz., 
that of giving us artificial light. 





MANCHESTER DISTRICT INSTITUTION OF GAS 
ENGINEERS. 

As already intimated in the Journat, at the Quarterly Meeting 
of the above Institution, held at the Old Town Hall, Manchester, 
on the 29th ult., a discussion took place on the paper read at the 
previous meeting by Mr. Harrison Veevers, of Dukinfield, on 
“The Collection of Gas Accounts ” (see ante, p. 461). The report 
of the discussion, and of the business subsequently transacted at 
the meeting, having been revised, we are now in a position to 
complete our record of the proceedings. 


Mr. VEEVERS wished to explain that he drew his comparison 
between Manchester and Bolton before the publication of Mr. 
Scott’s (the City Auditor’s) statements in the Manchester City 
News, and before the discussion on the question of the Manchester 
City Finances had taken place. He selected Manchester and Bolton 
for comparison because he had the balance-sheets of these towns, 
and they seemed best for comparison. 

Mr. W. Carr (Halifax), in opening the discussion, said he had 
not studied very attentively the question before the meeting, because 
in all his career he had had nothing to do with the collection of 
accounts. He had always been in the manufacturing and engi- 
neering departments of gas-works. In Halifax the collection of 
the gas accounts was done by the Borough Treasurer, and did not 
come before the Gas Committee. The comparison drawn by Mr. 
Veevers between the two towns was very extraordinary indeed ; 
and he (Mr. Carr) was much struck by the enormous difference in 
the cost of getting in money. In one place it cost a certain sum; 
while in another it could be done for so much less; that it was 
quite evident there must be something radically wrong in the one 
place or the other. They either paid too little at Bolton, or too 
much in Manchester. It would have been very interesting if the 
matter had been carried a little farther, so that they might see how 
other towns were situated. He wassure the subject was interesting 
to anyone who had to collect accounts ; and for this reason the paper 
would be a valuable contribution to the literature which was circu- 
lated amongst the members of the Institution. They were much 
indebted to Mr. Veevers for the trouble he had taken. He was 
always willing to give them the benefit of his experience on some 
subject or other; and this was not the first time they had been 
indebted to him. 

Mr. T. Moore (Macclesfield) said he had a prejudice against 
regulating the price of gas by putting something on to the cost 
per 1000 cubic feet in order to take it off as discount ; but he must 
confess that the figures given in the paper with reference to 
Manchester and Bolton were startling. There would, it seemed, be 
a saving of something like £6000 if Manchester people adopted the 
principle of Bolton. Still it was a system which might answer in 
Bolton and not elsewhere. Of course Mr. Veevers might reply that 
what had been done in Bolton might be accomplished elsewhere ; 
and the result be a saving. It was a startling fact, and one with 
which it was difficult to grapple. So far as his (Mr. Moore’s) experi- 
ence went, with a modified system on Mr. Veevers’s principle, 
allowing a discount in proportion to the quantity of gas consumed 
did not answer so well. When he was connected with the Stafford 
Gas Company they found that the tendency was to drive the pay- 
ment of the accounts off till the last day or two of the time allowed 
for claiming discount. The result was a complete interruption of 
all other business at the office during those days; and when they 
had passed there was a week’s annoyance in arguing with people 
who had forgotten to pay, or had misplaced their bills, and answer- 
ing the letters of large consumers who went upon the principle of 
the injustice of charging them 10 or 20 per cent. more for their gas 
because they were two or three hours behind someone else in their 
payment. It was a great source of trouble and vexation. The 
moment the time expired they ceased to receive money, and had 
very little more until the end of the next quarter, when there was 
the same trouble, and the unpleasantness of issuing notices to keep 
the money out of the arrears sheet. In Macclesfield they had none 
of these things. They did not charge any differential rate—large 
and small consumers were all charged alike; and he thought he 
might say that they had not £100 of arrears at the end of any 
quarter. Their bad debts for one year were less than £5; and he 
did not think they would amount to £20 a year on the average of 
the past eight years. It was well to have an understanding with 





their consumers that they meant to collect the money, and to do 
it. He thought the collectors who brought about so satisfactory a 
result as that to which he had referred, were entitled to be well paid 
for their work. In Macclesfield the collection would cost about 
£210 a year; and they made 97 million cubic feet of gas. He did 
not think this an undue sum to pay for the work. 

Mr. G. Smepiey (Buxton), from the experience he had had 
during a great number of years, both under a Company and under 
a Local Board, advocated Mr. Veevers’s system in a great measure. 
He said that at Buxton they did not make any difference in price 
to either large or small consumers. When he first went there he 
found they did not allow discount. The consequence was that the 
accounts fell very much into arrears, and there was a large balance 
continually owing. He had never collected the money there ; but, 
at his suggestion, the Company adopted the system of allowing 
5 per cent. discount. The result was that at the end of the first 
year there was not only a lessening of the bad debts, but they found 
out who were the bad customers. After this, instead of reducing 
the price of gas, the Local Board allowed a larger discount ; and 
the more discount they allowed, the more closely they collected 
the money. Six weeks after the end of the quarter they did not 
find that they had more than 2} per cent. of the quarter’s accounts 
owing. 

Mr. J. Paterson (Warrington) quite agreed with the views pre- 
sented by Mr. Veevers. ‘They had, he said, adopted in Warrington 
for the last 22 years (and he dared say for some time longer) a 
course similar to that which Mr. Veevers advocated ; and he found 
that the system of differential rates acted very well. The highest 
price in Warrington was 3s. 3d. This was reduced if the account 
was paid within a month (the date being endorsed on the bill, as 
advocated by Mr. Veevers) by discounts varying from 6d. to 7d., 
8d., 10d. and 1s. per 1000 cubic feet. This was the lowest price, 
and brought the gas down to 2s. 3d. per 1000 cubic. No expense 
was incurred in any way in connection with the collection. The 
whole of the money was paid at the office ; and after the expiration 
of the time granted for the allowance of the discount, if the account 
were not paid they allowed a fair time—perhaps a month—before 
pressing for it. Then circulars were sent out drawing the attention 
of the consumer to the account owing. If this was not attended 
to, a more stringent circular was sent, the supply of gas was cut 
off, and the account was entered in the County Court. They had 
never collected a single account, but cases were extremely rare in 
which they had to go to the County Court. The accounts were col- 
lected in so satisfactory a way that witha revenue of about £37,000 
they would not find £10 due at the end of the half year; and they 
had no bad debts. He wished, in conclusion, to express his satis- 
faction with the paper, which was of a very practical and valuable 
kind. 

Mr. W. Carr wished to add to what he had previously said that 
at Halifax they had a system of allowing discount like that men- 
tioned as existing in other places—8}, 12, and 104 per cent. A 
very convenient rate was 8} per cent., because it was 1d. in the Is.; 
and this was the allowance to ordinary consumers. Consumers 
whose bills amounted to more than £50 a quarter were allowed 
10 per cent. ; and those who had accounts of £100, 124 per cent. 
This system was adopted about the year 1878, and was found very 
efficacious indeed in getting in the accounts. In fact, he believed 
it was used as a sort of lever for getting in other accounts. On the 
bill there appeared so much for gas and so much for water; and a 
man could not very well call and pay for the gas without paying 
for the water too; so that they succeeded in getting in the water- 
rate as well as the other. This system was adopted during the 
early part of the reign of the Borough Accountant, who was a most 
capable man. They had none of the difficulties referred to by Mr. 
Moore. The accounts were delivered at the houses, and the people 
brought the money. When the last two days arrived, the place 
was besieged by people wanting to pay their accounts. They never 
allowed any deviation from this system; and this was one reason 
why no trouble was caused. One or two cases had occurred in 
which people had forgotten the last day until after the office had 
closed at four o’clock. They had posted cheques the saine evening, 
and bearing date the last day for allowing discount. They came 
to hand the following morning—say the 25th instead of the 24th; 
but were returned with an intimation that it was too late for the 
remission of the discount, and the full amount must be sent. 
Consumers now knew that if the account was not paid in time, 
the full amount must be sent. There were not many bad debts; 
in fact, they were practically nil. 

Mr. J. CHEw (Blackpool) said that he thought, while listening to 
some of the gentlemen who had spoken, he must be in a very 
unhappy position, seeing that they had so few bad debts. He had 
had some experience, for he had collected gas accounts in years 
gone by, and done all the necessary work in connection with it; 
and he had come to the conclusion that he could not at all agree 
with Mr. Veevers. He (Mr. Chew) lived in a town where there 
were 3500 consumers (the consumption being 80 million cubic 
feet per annum); and every year fully 20 per cent. of these con- 
sumers changed and left the town, so that he could not say he 
was in the happy position of not making any bad debts. He had 
made this year about £60, on a revenue of little more than £16,000. 
He attached great importance indeed to the collection of gas ren- 
tals. In his opinion a civil collector had a great deal more to do 
with the credit of a gas company or corporation than almost any 
other individual connected with them in dealing with the public. 
A civil and courteous collector could smooth down many 
difficulties. He (Mr. Chew) knew, from his own experience, that, 
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when he discharged this duty himself, fewer difficulties were 
brought under his notice than when it was done by another. 
Of course corporations could be very arbitrary in their dealings 
with the public; but gas companies had very often to do with 
people under different circumstances. Consequently, the collector 
should be a courteous, civil person, well paid, and well qualified 
for the duty. Coming now to the paper, they found that Mr. 
Veevers said that, in the first place, the office clerk entered in a 
small memorandum-book the name of each consumer, with the 
gross amount of the bill, and there was a column for a pencil entry 
stating to whom the account had actually been delivered. At four 
o'clock in the afternoon the meter inspector received at the office 
a number of accounts, and the above memorandum-book. Mr. 
Veevers had not included the wages of the meter inspector in his 
statement of the cost of the two systems. He (Mr. Chew) held 
that the man who delivered the bill was practically the collector of 
the account. If there was no actual collection made, there was the 
time for the delivery of the account; and this ought to be set out 
in the charges at Bolton. There the public put themselves to the 
trouble of carrying the money to the office; and the officials simply 
received it across the counter. To put this in comparison with 
Manchester, or any other large town where the bills were delivered 
and the collector called for the account, was not at all fair. 
Then as to the date of payment. Under Mr. Veevers’s system it 
seemed to him (Mr. Chew) that they must or they must not put the 
law in force. He could understand that some of the members 
who had charge of small works would find it difficult to deal 
with large consumers who came a day, or perhaps only half 
a day, too late. What an amount of heartburning would be 
brought about by this fact; and how the company would be de- 
nounced as arbitrary, and so on. It seemed to him arbitrary for a 
man to be fined (say) 10 per cent. on an account of £50, because 
he had forgotten to pay his bill to the minute. He (Mr. Chew) 
had many times considered whether it was desirable to recommend 
his Committee to adopt the course Mr. Veevers advocated; but he 
had not done so. In the first place he did not think there was 
any saving whatever, if account were taken of the extra clerks re- 
quired in the office for receiving the accounts, and the wages of the 
meter inspector when delivering accounts. It must be remembered 
that, in the case of people living a few miles out of town, the clerk 
had to be sent for the purpose of receiving the money. There were 
three local papers in Blackpool; and as soon as Mr. Veevers’s paper 
was published one of them contained a long letter not speaking in 
the most respectful manner of the way in which the Blackpool Gas 
Committee managed the collection of the accounts, and recom- 
mending the adoption of Mr. Veevers’s plan. He (Mr. Chew) was 
sure, however, that the plan would not do in his town. He thought 
Mr. Veevers acted most unfairly in making the comparison with 
Manchester, unless he included all the items on the debit side of 
the account. He scarcely debited Bolton with anything. It would, 
no doubt, be possible to save a collector’s small salary; but in a 
town like Blackpool there would be no real saving whatever, for 
they would make more bad debts than they now did. One-half of 
their amount was collected in the first month, and four-fifths were 
in at the end of the second month; what was left being just such 
a balance as they would expect. He fancied that if he had been 
an officer of the Manchester collecting department he should have 
felt Mr. Veevers’s comparison most acutely. 

Mr. J. Brappocx (Radcliffe) congratulated Mr. Veevers upon the 
good things contained in his paper. At the same time he said that 
he did not think it was complete. It struck him very forcibly that 
one side of the balance-sheet had‘not been made out at all fully. 
The charge for delivering the bills, as Mr. Chew had said, was not 
included in the estimate; and, on the whole, they might consider 
the difference between Mr. Veevers’s method and the ordinary one 
was that of the employment of the meter inspector to deliver the 
accounts. As soon as the collector took the bills, he began to 
receive the money in the ordinary way ; whereas under the system 
recommended by Mr. Veevers no such thing occurred—the money 
did not come in for three weeks or a month, or later. This was 
one of the things that ought to be considered in reference to the 
question whether the scheme was desirable or otherwise for 
adoption. Mr. Carr had told them that at Halifax they refused to 
allow discount on accounts received by post the morning following 
the last day for the allowance of discount. This was the only 
instance in which he (Mr. Braddock) accepted payment of the 
lesser amount after the time expired. He considered that a letter 
posted on the day on which the discount would be allowed was 
already his property, although it might not be received until the 
following morning; and he was inclined to think a Court of Law 
would hold a similar opinion. This was the only exception he 
made when allowing discount after the day that was fixed. 

Mr. C. E. Jones (Chesterfield) thanked Mr. Veevers for pro- 
ducing so excellent a paper. So far from its deductions being un- 
fairly drawn, he said it struck him that Mr. Veevers had been 
holding the scales of Justice very evenly between the different 
parties. The question of collecting accounts was most important ; 
and his (Mr. Jones’s) opinion was that the perfect gas collector had 
yet to be created. He did not know any case of a gas collector 
who gave entire satisfaction ; and if, by the adoption (or the modi- 
fied adoption) of Mr. Veevers’s scheme, they could make the public 
do an unpleasant duty—as Mr. Chew put it, collect the accounts 
themselves—the matter was worth attention. He did not consider 
some of the strictures on the paper were fairly justified. 

Mr. I. Carr (Widnes) pointed out with regard to the differential 
rate, that gas was an article that was paid for after those who used 





it had had the benefit of it. For this reason he thought it neces. 
sary to offer some inducement to people to come forward with their 
payments. At Widnes the price of gas was, he said, 8s. per 1000 
feet ; and they allowed a discount of 3d., 6d., or 9d. per 1000 feet if 
the bill was paid within a month of the end of the quarter. They 
found this answered very well, and they had not much trouble with 
bad debts. Sometimes people ran away from the town—migrated 
by moonlight, and that sort of thing. These contingencies, however, 
they could not help; and he was afraid that if it were not for their 
differential rates they would have more bad debts, and the cost 
of collection would be greater than it now was. 

Mr. J. Parktnson (Brighouse) thought the comparison between 
Manchester and Bolton exceedingly unfair. Under the Bolton 
system a great number of office clerks must, he remarked, be 
required to deal with the cash as it came in; and he was surprised 
at their being able in that town to get the people to pay their 
accounts. He did not think they could do it at Brighouse. The cost 
of collection there was a trifle less than 20s. per million cubic feet. 
Some years ago they adopted the system of allowing a discount of 
10 per cent. on all accounts paid within two months. The bad 
debts did not, he believed, amount to £5, and the arrears were very 
small; principally, he took it, owing to their having a very diligent 
collector. 

Mr. S. Parsons (Bury) did not consider it fair to the}whole body 
of consumers that a cheque received the morning after the last day 
for allowing the discount should be accepted. He said that such an 
arrangement gave to those consumers who were fortunate enough 
to have banking accounts an advantage over those who were not so 
well off. 

Mr. H. Hawxtys (Heywood) thought that they had a very good 
system at Heywood. They charged the maximum price for gas— 
5s. per 1000 cubic feet—and, as an inducement to the consumers, 
allowed them 25 per cent. off, if the account were paid within a 
month. (Laughter.) He said they found it answered admirably. 
The consumers came up like men, and paid their accounts. There 
was nothing like allowing them a great deal. (Laughter.) He 
was sure they were very much indebted to Mr. Veevers for the 
great trouble he had taken in getting out the statement contained 
in his paper. 

Mr. W. W. Hurcuinson (Barnsley) said that at Barnsley they 
formerly collected the accounts half yearly ; but now they collected 
them quarterly. They found it an advantage, in lessening the bad 
debts ; but there was one item which went against it. If there was 
a pretty fair meter-rent, it showed up remarkably, especially if 
they had an account like this: ‘‘Gas, 9d.; meter, 1s.” Something 
like this frequently occurred in the summer quarter; and it had 
the effect of reducing the meter-rents by attracting the special 
attention of the consumers. They used to charge 4s. per annum 
for a 2-light meter ; now they charged 2s. If it was: “ Gas, £1,” as 
in the winter quarter, consumers did not think much of the 1s. 
meter-rent. As to the civil collector, of which one gentleman had 
spoken, it seemed to him very difficult to call for the gas-rent at 
the right time for some parties. The cost of collection at Barnsley 
was about that mentioned by a previous speaker—20s. per million 
cubic feet. It appeared to.him (Mr. Hutchinson) that the employ- 
ment of a collector was the cheapest mode of performing the duty. 
If, for example, they allowed a deduction of 1d. per 1000 cubic feet, 
the cost in Barnsley would be about three times what it was. Mr. 
Hawkins had told them that at Heywood they charged a high 
figure, and allowed a large discount. The objection to this plan 
was that the high figure was often quoted against the net cost in 
other towns. When the price was last revised in Barnsley, a scale 
was adopted—3s. for a certain quantity per quarter, 2s. 11d. for a 
larger quantity, down to the minimum of 2s. 6d.—instead of the 
former discount scale of from 24 to 25 per cent. One of the 
objections to the discount system was that some people held back 
and never paid till the last day; but with a scale of charges they 
could be called upon and stirred up. It seemed to him the cheapest 
way was to have a civil, courteous, and diligent collector. 

Mr. W. Tyrre.t (Droylesden) thought that Mr. Veevers was not 
very wise in drawing Manchester into the discussion. It would, he 
considered, have been better if he had taken Dukinfield, Halifax, 
or some other place. 

The PresIvENT said the same thought had occurred to him as 
had occurred to Mr. Chew and Mr. Braddock—that Mr. Veevers 
had not put down the wages of the clerks who were employed in 
entering the accounts in the small memorandum-books, nor those 
of the inspectors who delivered the accounts. These would mean 
a considerable sum, and would make the cost of the Bolton system 
appear larger than that at which it was set down. He thought 
that allowing a discount had the effect of inducing consumers to 
pay up sharply. In Stalybridge they did not allow discount for 
prompt payments, and the bad debts amounted to a very small 
sum ; but there was a differential scale of charges according to the 
annual consumption. Bills were furnished three times a year—in 
September, December, and March. In the March quarter the 
consumption for the previous twelve months was considered, and 
the difference was deducted from that account; the full amount 
being paid on the other two accounts.’ In their case it would be 
rather difficult for the consumers to come and pay at the works. 
It would be too much to expect them to go four or five miles to 
pay 5s. In one case the collector had to walk a mile there and a 
mile back for a few shillings, which he might not get after all. 
The collector only called once. He (the President) thought that 
collectors ought to be well paid, and that what belonged to their 
department should not be shuffled on to somecne else. 
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Mr. VEEVERS alluded very briefly to his reasons for selecting 
Manchester and Bolton (where he was for 14 years) for comparison, 
and expressed his regret if the comparison of these two places had 
led to any result which he had not anticipated. Proceeding to 
reply to the criticism which had been offered on the paper, he said 
he found from the balance-sheet before him that in Bolton they 
paid £80 a year to the gas-rental clerk, who received the money 
over the counter, and who was occasionally assisted by the outdoor 
collectors, whose salaries were included in the calculation he had 
made. They only paid £80 a year for the collection of the money 
in the office. In Manchester they had a receiver of gas-rentals and 
office clerks whose salaries amounted to £620; and this was in 
addition to the large sums paid for collecting. Whether or not 
it was policy on his part to allude to this he did not know; he 
could only say that he was not discussing the Manchester collectors, 
but the system. .The system he had alluded to was introduced 
at Bolton when the works were owned by a Company; it was fol- 
lowed for.a number of years by the Company, and when the works 
were transferred to the Corporation it was continued.. The same 


plan was therefore applicable to both companies and corpora-' 


tions. He learnt the germs of the system when he served his 
time at Preston. He afterwards introduced it at Warrington; and 
perfected it (so far he could) at Bolton. Though, on the face of 
it, it might look as if consumers would be disgusted and have 
heart-burnings, he believed that at Bolton they would say they 
were satisfied with it. They could see that it was to their interest, 
as the works belonged to them, to have an economical collection of 
accounts. He certainly had omitted to include the meter inspectors’ 
wages for delivering the bills; but as meter inspectors finished 
work at four o’clock they had time for this work afterwards. At 
all events, the amount would not be very much, because the 
delivering of the accounts and the inspection of the gas-meters 
only came to £240. 

The PrEsIDENT: Perhaps they are paid very badly in Bolton. 

Mr. VEEVERS admitted that the salaries were low; but said that 
if they added a reasonable amount to them there was still con- 
siderable economy as compared with the ordinary system. As to 
the question of receiving a cheque the morning after the last day 
for allowing discount, his practice was this: He took the envelope 
to the Post Office, and ascertained what time the letter was posted. 
If it was posted in the morning and should have been delivered in 
the afternoon, the discount was allowed; but if it was posted so 
that it could not be delivered the same day, the allowance was not 
made. So satisfied were the people of Bolton with this system, 
that the Water Committee had adopted a similar plan; but instead 
of allowing a discount they charged a certain sum for water, and if 
the account were not paid in a given time they added 10 per cent. 





The PresipEnT then read his paper on ‘ Gas-Works Capacity in 
Manufacturing and Non-Manufacturing Towns,’’ as given in the 
JouRNAL for the 2nd inst. (p. 990); discussion thereon being 
postponed till the next meeting. 

THE ProposeD REFERENCE Liprary. 

Mr. H. Veevers (Dukinfield) reminded the members that the 
question of forming a Reference. Library in connection with the 
Institution was at the last meeting referred to the Committee. 
The matter had been fully discussed by the Committee, and was 
taken up with some degree of interest by the President..of The 
Gas Institute (Mr. T. Newbigging). In the end it was decided by 
the Committee to form a Reference Library ; and the matter was 
left to Mr. Newbigging and himself to carryout. 

VoTes or THANKS. 

Mr. C. E. Jones (Chesterfield) said it afforded him considerable 

gratification to move that the thanks of the members of the Insti- 
tution be accorded to Mr. Veevers for the valuable paper he had 
contributed to their Transactions. It had been criticized with 
freedom, which was characteristic of the Institution. But Mr. 
Veevers, who had been in the habit of giving some very hard 
knocks, would not mind receiving some in return; and certainly 
if he had wished to put his head into the lion’s mouth he could 
hardly have done it better than by his reference to the Manchester 
Corporation accounts. He (Mr. Jones) was not going to condemn 
him on this account, for he felt that he had held the scales very 
fairly. Whether or not they all agreed with the principles he had 
laid down, and the conclusions he had drawn, they certainly agreed 
in this, that they were all indebted to him for reading a valuable 
paper. 
Mr. W. Carr (Halifax), in seconding the motion, said Mr. Veeyers 
had on many occasions rendered good service in coming forward 
at a time when assistance was needed in the preparation of papers. 
It would be well if other members of the Institution would take the 
trouble to jot down their experience and bring it forward in the 
form of a simple paper. He had always found that, in trying to 
convey information, he had received more than he had any idea of 
imparting. Another advaniage of introducing subjects and taking 
part in discussions was that it gave facility in the expression of 
opinion in connection with gas matters. It often fell to the lot of 
& gas manager to stand up for his department and explain to people, 
entirely uninitiated, matters in connection with his business. Any 
experience gained in bringing forward and discussing papers would 
at such times be found very valuable. 

The motion was carried by acclamation, and 

Mr. VEEVERs briefly replied ; expressing the pleasure he always 
had in contributing papers or doing anything else to forward the 
interests of the Institution. 





_Mr, J. Cuew (Blackpool) proposed a vote of thanks to the 
President for his conduct in the chair. Mr. Hunter, as President, 
had, he said, conducted the affairs of the Institution in such a way 
as to be pleasant to them all. 

The Vice-PresipEnt (Mr. S. Barratt, Manchester) seconded the 
proposition, which was bearpily carried. 
The Present having briefly replied, the meeting ended. 


The members afterwards took tea together at the Star Hotel. 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 
(Continued from page 1040.) 

Having dealt shortly with the production of sulphuretted hydro- 
gen and sulphurous and carbonic acids, M. Guégnen proceeds to 
consider. somewhat more in detail one of the compounds resulting 
from the destructive distillation of coal which has lately been the 
subject of considerable attention—yiz., ammonia. The large quan- 
tities of this substance which are met with during this operation 
are, he says, really formed when the nitrogen and hydrogen en- 
counter each other in the nascent state and in certain molecular 
conditions. The former is present in gas coals to the extent of 1°5 
to 2 per cent. Professor Foster, in the course of a paper read by 
him before the Chemical Society early last year, gave the following 
figures for Durham coal :— 

Average quantity of nitrogen by oxide of copper test . 1°76 per cent. 

Do. by soda-lime test. . . 169 ” 

Without dwelling at any length on the subject of the origin of 
nitrogen, M. Guéguen proceeds to note the facts observed during 
distillation. The formation of ammonia takes place, he remarks, 
just when the mass of coal attains a dull red heat, and not pre- 
viously; in other words, when distillation is effected at a lower 
temperature than this, there is no production of ammonia. It is 
given off very regularly; and is found in the very last volatile 
elements which it is possible to extract from the coal. On this 
point M. Guéguen quotes Professor Foster's experiments on the pro- 
duction of ammonia at various periods of distillation, as described 
in the Journat for Dec. 26, 1882 (p. 1125) ; and in regard thereto 
remarks that, as Professor Foster demonstrated, they show there is, 
in practice, formation of ammonia during the entire period of dis- 
tillation, and that the yield, without being strictly proportionate 
to the volume of gas produced, is very closely related thereto. 
Elevation of temperature does not, as was supposed, appear in any 
way to decompose ammonia when in mixture. 

In order to settle this matter M. Guéguen conducted some inde- 
pendent experiments, of which he gives certain particulars. As in 
the laboratory it was not practicable for him to operate upon 
weights of coal sufficient to obtain the quantity of ammonia neces- 
sary to allow of the phenomena being observed, he employed a 
mixture of coal and soda-lime; the latter being added to the extent 
of 20 per cent. In this way he succeeded in obtaining a gaseous 
mixture very rich in ammonia and of constant composition, other 
things being equal. The mixture thus produced was passed into a 
6-inch eolumn of pumice-stone, and the variations in yield with 
the changes of temperature, pressure, and coals used, were observed. 
The results are given below; the -quantities of ammonia being 
represented by cubic centimétres of lig. potassa :— 

Quantity of material experimented with, 10 grammes of Grand 

Buisson. (Mons) coal mixed with 2 grammes of soda-lime. 

Experiment started, 3.50 p.m. 


Time. Expt. I. Expt. II. 
Se OR i we oe ee os ee 0°89 
EE an eset Cine? ei ce. ev Te _ — 
4.50 . a a a on “09 
5.20 0°37 oe 0°36 
5.50 0°95 0°94 
5 ke dae ae) Ses ce et _ 


[1 


2°38 ee 2° 
In the first experiment the gases went directly into the washing- 
tube; in the second they were previously passed through a tube 
filled with pumice-stone raised to an orange-red heat. In each 
experiment the distillation was conducted very slowly, and at a 
temperature below bright red. 
It appeared to be worth while to ascertain whether the decom- 
sition of the ammonia was effected in greater proportion when 
its formation took place under the influence of an elevated tem- 
perature. With this object in view a similar quantity of mate- 
rial, constituted as before, was submitted to slow distillation 
in one tube, and .to very quick distillation in another. The 
results were as follows:—In the first experiment the material 
(10 grammes of Billy coal and 2 grammes of soda-lime) was sub- 
mitted to very quick distillation till it reached a white heat, and 
the quantity of ammonia yielded was 1-7 centigrammes. (This 
figure was obtained after redistillation over magnesia.) In the 
second experiment the material was distilled at a temperature which 
was slowly raised till a bright red heat was obtained ; and the re- 
sulting ammonia was 2'lc. In the latter case the decomposition 
was tolerably apparent. But the conditions were pushed to the 
extreme; and a current of pure ammonia passing into this tube 
would have been entirely decomposed at an even lower tempera- 
ture. It may therefore be concluded that the action of heat upon 
ammonia in a state of mixture is to a certain extent restricted. 
The experiments were repeated upon several kinds of coal; and it 
was found that the quantity decomposed varied according to the 
nature of the coal. ; 
Pressure appears to have some influence upon the production 
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of ammonia. This is shown by the following experiments :—A 
sample of coal, somewhat similar to that previously employed, 
weighing 10 grammes, was mixed with 2 grammes of soda-lime, 
and distilled under a pressure of 30 centimétres of water. The 
result was the production of 3°86 litres (0°18 cubic foot) of gas, and 
1-5 centigrammes of ammonia. A like mixture of coal and soda-lime 
was distilled under a vacuum of 10 centimétres of water ; and the 
result was 4°110 litres of gas, and 1°9 centigrammes of ammonia. 
The volumes of gas were measured at a temperature of 14° C. and 
at about 770 mm. barometric pressure. The results were found to 
agree for the several coals tried. 

It has already been remarked that ammonia is formed during 
the entire process of coal distillation ; and as the result of certain 
investigations which M. Guéguen undertook, he was led to the 
conclusion that its presence was to be attributed to the decom- 
position of the vapour of the constituent water in the coal. In 
order to verify this hypothesis, he first of all distilled a particular 
kind of coal with variable quantities of soda-lime. In this way he 
ascertained that the quantities of ammonia formed were in pro- 
portion to the weight of the soda-lime, and consequently to the 
weight of water vapour, and independent of the nitrogen-producing 
property of the coal, so long, be it understood, as the saturation 
of this body was not reached. The following are some of the 
results obtained :— 

Ammonia formed. 
Grammes. ; 
10 grammes of English coal mixed with soda-lime in 
adi a ek ee Se Ue ee ee 
Do. with 20 per cent. of soda-lime . . . . 0°0870 
10 grammes of Grand Buisson coal mixed with soda- 
eas > es See thle ll. CD 
Do. with 20 per cent of soda-lime . . . . 0°0875 

Thus two coals differing greatly in their nitrogen-producing 
properties yielded, with the same weight of soda-lime, practically 
equal quantities of ammonia. 

In order to ascertain the specific action of each of the elements of 
the soda-lime, 10 grammes of the coal previously employed were dis- 
tilled with 20 per cent. of hydrate of lime; and the result was the 
production of 0°027 gramme of ammonia. The action of lime is 
therefore only feeble; it parts with its water of hydration at too 
low a temperature. It nevertheless appears to act efficaciously as a 
diffuser, for the same weight of hydrate of soda employed alone 
yields less ammonia than when it is mixed with the lime. 

These facts justify the conclusion that all compounds which 
are rich in water of crystallization, and which only part with it 
with difficulty under the influence of temperature, would give 
analogous results. The correctness of this inference was fully 
borne out by a large number of experiments, of which the following 


are some of the results :— 
Ammonia per 
100 kilos. of Coal. 
Grammes. 
10 grammes of English coal with 1 gramme of lime and 


1 gramme of bisulphate of soda . . .... . 970 
10 grammes of Grand Buisson coal with 1 gramme 

of ammoniacal alumina (3 SO; Ale Os --+- SO NHs HO 

ers + ob b +e ks eon es @ RE 
Do. do. with the addition of 1 gramme of hydrate of 

Rs. 6 or 6 ei oe tk et ow oe oe SS 
10 grammes of English coal with 1 gramme of hydrate 

of calcium and 1 gramme of sulphate of soda . . . 3870 
50 grammes of Grand Buisson coal with 5 grammes o 

azmoniacal alumina and 1 grammeoflime . . . 1570 


It follows from these experiments, taken in conjunction with 
those previously referred to, that the formation of ammonia is con- 
nected with the weight of aqueous vapour diffused at a high tem- 

erature. To establish this hypothesis definitively, it has only to 

e shown that dry hydrogen does not act upon nascent nitrogen ; 
for if it can be demonstrated that hydrogenation does not proceed 
from the elements of the coal itself, it must necessarily result from 
the vapour of its constituent water. With this object a given 
weight of coal was distilled in an iron tube under the influence of 
a constant current of hydrogen, produced in the usual way by the 
action of.sulphuric acid upon zinc, and afterwards desiccated. 
The quantity of ammonia produced was the same in this case as 
in that of ordinary distillation. 

As bearing upon this subject M. Guéguen quotes a ‘‘ Note” which 
appeared in the Journat for Nov. 6, 1883 (p. 788), giving some 
particulars in regard to certain experiments made by Mr. H, 
Brereton Baker on the direct synthesis of ammonia. Mr. Baker 
attempted to prepare this active form of nitrogen by slowly absorb- 
ing the atmospheric oxygen by cold phosphorus. But under no con- 
ditions could he induce union between pure hydrogen and nitrogen ; 
and M. Guéguen considers that such a combination could not be 
effected, even under the influence of heat. Ammonia cannot, he 
says, form during distillation by the mere presence of its nascent 
elements; it requires in addition the co-operation of a particular 
action. The investigations of M. Berthelot in 1865, as well as the 
more recent researches of M. Sainte-Claire Deville, have besides 
shown that the properties attributed to the nascent condition are 
due to secondary actions which more generally co-operate to furnish 
the heat necessary for the formation of the final compound. The 
production of ammonia is the result of analogous actions; but so 
long as nothing positive is known as to the combinations in which 
nitrogen exists in coal, the cycle of the secondary reactions cannot 
be completely established. It will, however, henceforth be possible 
to make ourselves acquainted with the action of aqueous vapour, 
and with the conditions which it should fulfil. 

At a bright red heat, aqueous vapour is decomposed by carbon into 





hydrogen and carbonic acid. In the process of decomposition, heat 
is absorbed; but in the formation of carbonic acid a great deal is 
liberated. Thus, 1 kilogramme of aqueous vapour absorbs, for its 
decomposition into gas, 3233 calories; and the 888 grammes of 
oxygen which it contains yield, by their transformation into 1221 
grammes of carbonic acid, 2691 calories. Fngreaaey 9 admitting 
that the hydrogen remains in the free state, it would be necessary 
to communicate to the vapour, so that the reaction should be 
continuous, a temperature of (8233 — 2691) + 0°4805 = 1128°C., 
But around this principal reaction are grouped divers other re- 
actions, some of which give up heat with the formation of 
ammonia, &c., while others absorb it; the decomposition of the 
heavy hydrocarbons furnishing the carbon necessary for the de- 
composition of the water, &c. These movements have for result 
a tendency to disengagement of heat, as the reaction is continuous 
as soon as the water attains a temperature of about 900°C. It 
will thus be understood why it is that ammonia forms only at a 
tolerably high temperature during the distillation of coal ; and why, 
when a supplementary current of steam is introduced, the latter 
is either diffused or superheated. In the contrary case, the heat 
absorbed by the humid vapour, to enable it to attain the tempera- 
ture of decomposition, is taken from the heat of the mass under 
distillation; and as it is well known that coals are very bad con- 
ductors of heat, we see that the temperature of the mass will 
continue to decrease, and the reaction very soon cease. 
(To be continued.) 





SOCIETY OF ENGINEERS. 

The Thirtieth Annual General Meeting of this Society was 
held yesterday week, Dee. 8, in the Reading Room of the 
Society, Victoria Street, Westminster, The chair was occupied by 
Mr. Artuur Riaa, the President. 

The following gentlemen were balloted for, and duly elected as 
the Council and officers for the ensuing year, viz. :—President, 
Mr. Charles Gandon; Vice-Presidents, Mr. Perry F. Nursey, Mr. 
Henry Robinson, and Mr. A. T. Walmisley; Ordinary Members of 
Council, Mr. Robert Berridge, Mr. T. H. Hovenden, Mr. A. F. 
Phillips, Mr. W. Schénheyder, Mr. M. Ogle Tarbotton, Mr. J. Wad- 
dington, Mr. W. Barns Kinsey, and Mr. William Macgeorge (the 
two last-named gentlemen being new members of the Council) ; 
Honorary Secretary and Treasurer, Mr. Alfred Williams ; Auditor, 
Mr. Alfred Lass. 

The proceedings terminated with a general vote of thanks to the 
Council and officers for 1884, which was duly acknowledged by the 
Chairman. 


The Annual Dinner of the members of the Society and their 
friends was held at the Guildhall Tavern, last Wednesday evening. 
Mr. Arthur Rigg, the President for the current year, occupied the 
chair; Mr. Charles Gandon, the President-Elect, Mr. P. F. Nursey, 
one of the Vice-Presidents, and Mr. Alfred Williams, the Honorary 
Secretary and Treasurer, being in the vice-chairs. After the usual 
loyal and patriotic toasts, the Chairman gave the toast of the even- 
ing, “ Suecess to the Society of Engineers.” This was responded to 
by Mr. Alfred Williams ; and followed by that of “‘ The President,” 
proposed by Mr. Jabez Church. Mr. Rigg, in replying, finished 
his year's official work by proposing ‘‘ The President-Elect.”" Mr. 
Gandon replied. Among the other toasts honoured in the course 
of the evening were those of ‘‘ The Vice-Presidents and Members 
of Council,” proposed by Mr. John Chapman ; and “ The Visitors,” 
responded to by Mr. D. Ford Goddard. The arrangements were 
admirably carried out under the supervision of the newly appointed 
Secretary (Mr. Charles J. Light); while the proceedings were en- 
livened by the performance of an excellent selection of vocal music 
under the direction of Mr. Montem Smith. 








Deatu or Mr. J. N. Warx.—Intelligence reaches us of the death of Mr. 
John Newlands Wark, of Bathurst, New South Wales. Mr. Wark was 
originally in the service of the City and Suburban Gas rg of 
Glasgow ; but in 1863 accepted the position of Erecting and Superin- 
tending Engineer to the Auckland (N.Z.)GasCompany. This appointment 
he resigned in 1869, to accept that of Engineer of the Australian Gaslight 
Company, of Sydney. He left this Company in 1873, and visited the old 
country; returning in 1876, and taking up his abode in Bathurst, where 
he lived till the time of his death. The deceased gentleman was the 
proprietor of the Bathurst Gas-Works, which he erected at his own 
expense, at a time when neither the Borough Council nor the citizens 
could be induced to subscribe the capital necessary for their establish- 
ment. Mr. Wark was a Magistrate of the colony, and at one time took an 
active interest in some of the public institutions; but of late had been 
prevented by failing health from doing so. His death took place on the 
lst of September, in his 68th year. 

Tue Water Suprry or Braprorp.—At the meeting of the Bradford 
Town Council last Tuesday, the Chairman of the Water Committee 
(Alderman Robertshaw) made a statement as to the water supply of the 
borough. He said the low-level storeage that day amounted to more than 
232,500,000 gallons. On the previous Friday there were about 149,000,000 
gallons; so that there had been a gain of 83,500,000 gallons. The Corpo- 
ration were just in a similar eo in regard to the low-level supply, as 
they were on Sept. 19. The high-level storeage that day was 150,599,000 

ons. On the previous Friday it was 107,850,000 gallons; so that there 

ad been a gain of 42,544,000 gallons. The Corporation were also in a 
similar position with regard to the high-level supply as they were on the 
29th of May last; so that the supply was increasing very rapidly. The 
total amount of storeage at the present time was 383 million gallons. At 
this time last year it was 1408 million gallons—a deficiency of 1025 million 
gallons.. The Thornton Moor reservoir, having been or must be 
added to the storeage capacity to be filled this season. This would bring 
up the total deficiency at the present time to 1382 million gallons for the 
two levels together. 
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Correspondence. 


[We are not responsible for the opinions expressed by Correspondents.] 


STANDARDS OF LIGHT. 

Str,—As Messrs. Heisch and Hartley seem to have misunderstood a 
good deal of my criticism, will you allow me space to answer their letter 
in last Tuesday’s Journat ? 

In the first place, they have taken my words apart from the context; 
so that a reader judging only by their letter would place a construction 
upon my words quite opposite to their real meaning. Messrs. Heisch 
and Hartley quote me as saying, with regard to their experiments: ‘In 
all these experiments there are such fluctuations in the light given by 
the Harcourt unit, that it is evident the instruments are unsteady.” 
The context shows that these words referred only to 13 experiments at 
Millbank Street. I can only express my surprise at hearing that Mr. 
Hartley’s testing-room at Millbank Street is ‘‘ more free from vibrations 
. . . than the greater number of photometric rooms in this kingdom.” 

Again, referring to the investigation of the Board of Trade Committee, 
they quote this passage from the report of that Committee: “ All these 
experiments were made by one observer, working with one apparatus, and 
in the most uniform manner.” ‘Taken by itself, this passage seems to 
show that I alone, without control or supervision, made the experiments 
on which the Committee based their report. But if the reader will refer 
to the report he will find that the passage quoted only alludes to deter- 
minations made with candles to test their uniformity under the most 
uniform treatment possible. Let me answer the charge by a few facts. 
During the investigations of the Board of Trade Committee, many experi- 
ments were made with the Methven burner in the presence of Mr. Methven 
at the London Gas Company’s works. The lamp of Messrs. Keates and 
Sugg was placed entirely in the charge of Mr. Sugg’s assistant. If it 
received improper treatment, it was not at my hands. One or more of 
the members of the Committee were usually present during the tests ; 
they frequently verified the results obtained by me. 

In their fifth paragraph, Messrs. Heisch and Hartley again misunder- 
stand me. They make me say that, using a gas of 14-9-candle power, 
I found the Methven burner indicated it as 15-6 candles; and, using a 
gas of 16°4-candle power, I found the Methven burner indicated it as 
145 candles. What I said was very different. Quoting from page 20 
of the report, I said that coal gas of 14-9-candle power, burnt in a 
Methven burner, assigned a value of 15°6 candles to a stored sample of 
coal gas burnt in a ‘‘ London” Argand; and, again, that coal gas of 
16*4-candle power, burnt in a Methven burner, assigned the value of 
14°5 candles to the stored gas burnt in the “London” Argand. This is 
the kernel of the whole question. Will a gas of 14-candle power (or 
under) give the same light through a Methven slot as a gas of 16 candles 
(or higher value)? The Board of Trade Committee found that one and 
the same gas, burning in a “‘ London” Argand, was assigned a value of 
15°6 candles by the poorer, and a value of 14°5 candles by the richer gas used 
in the Methven burner. Messrs. Heisch and Hartley declare this conclusion 
to be wrong, because four workers—viz., Messrs. Heisch and Hartley, 
Mr. Gandon, and Mr. King—found “results so extremely divergent from 
those of Mr. Dixon.’’ Let me briefly examine this contention by the light 
of the figures given in their report. Firstly, Mr. Gandon’s experiments 
were made with gas which never fell below 15°8 candles, nor rose above 
17:1 candles. Between these limits the Board of Trade Committee 
proved that the Methven burner gave a constant light of 2 candles; 
and Mr. Gandon’s experiments confirm those of the Board of Trade. 
Secondly, Mr. King’s experiments were made with a gas ranging only 
between 20-4 and 22 candles. Within this small range the differences, 
if any, shown by the Methven burner would be inappreciable. But, 
according to the Board of Trade Committee, the Methven burner, con- 
suming such a rich gas, would give a slightly better light, and there- 
fore assign a slightly lower value to the gas tested by it, than when 
burning 16-candle gas. Judging by the candle tests, Mr. King did obtain a 
slightly better light from the Methven burner consuming 21-candle gas, 
than did Mr. Gandon burning 16}-candle gas. Both sets of experiments 
are in accordance with the conclusions of the Board of Trade Committee. 
Thirdly, Messrs. Heisch and Hartley give the results of their tests by 
candles and by the Methven burner of a sample of stored coal gas between 
Dec. 13 and Feb. 16. The mean value assigned tothe stored coal gas by 
the Methven burner during this period is 0°4 candle higher than the 
mean value assigned by the candles—a difference of exactly 3 per cent. 
But many of these tests were made with carburetted gas. The following 
table is compiled by taking from Messrs, Heisch and Hartley’s tables all 
those experiments in which ordinary gas between 13-5 and 15 candle 
power was burnt in the Methven burner on days in which candle tests 


were also made :— 


Value assigned to Value assigned to 


Date. _ Stored Coal Gas by Stored Coal Gas by 
Candles. Methven Burner. 

SS ae ee ee 14°27 ‘a 14°9 
14°93 
oa ee we ee 8 13°41 ee 14-29 
14°32 
» 2 <—e * * ese 14:40 ee 14°76 
SS Pee ae ae oe 14°06 oe 14°06 
cin - @. oo ot eee 14°12 ee 14°58 
14°46 
14°50 
ne . # —- e * s 13°49 oe 14°26 
14°32 
a Ss + + + + & 12°91 oe 13°55 
enGe os 6 ee 4 14°59 ee 14°83 
Mean. «+ - 13°91 Mean .. 14°45 


According to Messrs. Heisch and Hartley’s own experiments, coal gas 
of about 14-candle value will, if tested by itself in a Methven burner, be 
assigned a value more than half a candle too high. Of course the candle 
tests here tabulated are not sufficient in number to establish accurately 
the error of the Methven standard burning a 14-candle gas; but the 
general conclusion is the same as that arrived at by the Board of Trade 
Committee. 

I must again refer to the tests made on March 19. My complaint is 
that the times and temperatures are given alongside the Methven tests, 





and not alongside the Harcourt tests; and that the latter are set down 
as variable on that day, while the former are not, although both tests 
show a variation in the illuminating power of the stored coal gas. 
Messrs. Heisch and Hartley reply that the tests with the Methven unit 
correspond closely in time with the beginning and end of the tests with 
the Harcourt units. The tests were as follows :— 

Methven Harcourt 


No. Time. Burner. Lamp. Air-Gas. 
1 8.30 oe 14°72 oe —_— a 

2 _ . _- oe 13°58 — 

3 _ ° —_— 13°56 _ 

4 —_ + _ —_ 14°6 
5 _— ° — 14°10 _ 

6 — — 14°12 _ 

7 -- oe 14°26 - _ 

8 oe _ -- os 14°00 oe _— 

9 se 6.30 15°70 oe _ _ 


Both sets of experiments show that the value of the stored coal gas 
rose during the afternoon. Omitting the one experiment with the air- 
gas, the Harcourt lamp showed a rise of half a candle. Admitting the 
rise in value of the coal gas, the tests with the lamp are concordant. 
Since I wrote my last letter, Mr. Harcourt has informed me that the 
air-gas holder leaked on March 19. Doubtless the value 14°6 is too 
high by reason of the air-gas being impoverished. No meter was 
employed to test the rate of consumption. Now, coal gas of less than 
15-candle power burning in the Methven burner gives a light of less than 
2 candles, according both to the experiments of the Board of Trade Com- 
mittee and those of Messrs. Heisch and Hartley. For this reason the 
values found by the Methven burner on March 19 are too high. 

Messrs. Heisch and Hartley completely misunderstand my question : 
‘** Would it not have occurred to an unbiassed mind that fluctuations in 
the apparent value of a sample of stored coal gas, used as a standard of 
light, would cause corresponding fluctuations in the apparent value of a 
burner tested by it?” &c. Will it be more plain if I say that “ tested 
by it” does not mean “tested with it ’—i.e., burnt in a Methven burner ? 
The sample of stored coal gas is burnt in a ‘‘ London” Argand, and is 
the standard by which the competing burners or units are tried. If this 
standard varies in absolute power, the values assigned to it by the burners 
or units will vary too, if they are correct. If the stored coal gas varies 
in power, and the values assigned to it by the units do not vary in the 
same ratio, the units are incorrect. 

On one point I appear to have done an injustice to Messrs. Heisch and 
Hartley. I asked whether they had not standardized the Giroud instru- 
ments by the Methven burner. I was led to ask this question by observing 
a coincidence between the value assigned by the Methven burner to the 
stored coal gas and the value adopted for the scale reading of the vérijfica- 
teur. I took one of the scale readings at random from the table, and 
compared it with the other standards. On March 15 the scale reading 
of this instrument is 127. The value adopted in the table for this scale 
reading is 15°70 candles ; this being the ‘‘ actual illuminating power of 
the gas uncorrected for temperature and pressure.”’” Now, according to 
the candle test given in Messrs. Heisch and Hartley’s table on the same 
line as the reading of the vérificateur, the uncorrected value of the coal 
gas is 15-18 candles; according to the Methven unit, the uncorrected 
value of the coal gas is 15°71 candles. The natural inference was that 
the value 15°70 had been taken from the Methven tests, and not from 
the mean of the candle and Methven tests. Messrs. Heisch and Hartley 
deny that this is. so. I — that the — 15°70 was obtained 
from other experiments not published in their tables. en 

Oxford, Dec. 13, 1884. H. B. Drsox. 


S1r,—The introduction of personal feeling into the discussion of the 
question of standards of light, or any other scientific subject, is to be 
deplored, as it tends to obscure the question at issue, and certainly does 
not, in the opinion of outsiders, reflect any credit on the parties who 
indulge in it. My connection with the Council of The Gas Institute, 
and with the Standards of Light Committee of the Board of Trade, pre- 
cludes my entering into the present controversy; but, even if this were 
not the case, I should deem it unnecessary, as there appears to me to be 
no irreconcileable difference between the respective reports, and the object 
should be to promote agreement and not divergence. 

In the letter, in last Tuesday’s Jounnat, signed by Messrs. Heisch and 
Hartley (though most probably from the pen of the last-named gentle- 
man), there are one or two misconceptions which I think should be 
corrected, in justice to Mr. Dixon, who, although quite able to defend 
ime cannot well say what those under whom he worked can say for 

im. 

First, as to what reads to me as an insinuation of unfairness against 
Mr. Dixon, conveyed in Mr. Hartley’s remark that a certain gentleman 
(I know not to whom he refers) ‘protested in no gentle terms against 
what he believed to be the improper treatment which the Keates lamp 
received under the hands of Mr. Dixon,” the fact is the Keates lamp was 
brought to the Old Kent Road and worked by the representatives of Mr. 
Keates. On at least two separate occasions I was present with the Com- 
mittee. Neither Mr. Dixon nor any member of the Committee inter- 
fered in any way with the lamp (leaving its management entirely to Mr. 
Keates’s representatives); and both times it failed, and confirmed the 
general conclusion that any standard having a wick cannot be relied 
upon. With this, the reports of both Committees agree. If, therefore, 
the Keates lamp received improper treatment, it certainly was not under 
the hands of Mr. Dixon. 

Again, a few lines farther on in the letter is this statement: ‘“ That all 
the results, and therefore data, depended upon Mr. Dixon, is shown by 
the following passages in the said report :—‘ All these experiments were 
made by one observer, working with one apparatus, and in the most 
uniform manner.’ Again: ‘Save when otherwise stated, the experi- 
ments were conducted under our direction by Mr. Harold B. Dixon, 
who was appointed Secretary to the Committee.’ The ‘otherwise’ is 
found, on looking over the report, to relate only to candle tests by four 
operators, and to the presence of Mr. Wood when no other standards 
but Mr. Harcourt’s were used.’’ Mr. Hartley here clearly indicates that 
the Committee, who were deputed by the Board of Trade to do certain 
work, violated the axiom that ‘‘a person deputed cannot depute,” and 
betrayed their trust by deputing Mr. Dixon to do their work. And 
then, having got rid of the Committee, he says, in effect: Mr. Dixon is 
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a friend of Mr. Harcourt. He came to the work with the foregone con- 
clusion that the Harcourt standard is the best; and, consequently, the 
Methven did not receive fair treatment at his hands. If this is what 
he means, he is utterly and entirely wrong. In the first place, all the 
members of the Committee attended many times at the Old Kent Road 
during the nine or ten months over which the experiments extended ; the 
tests were made under their direction ; they saw them made; and, know- 
ing that, to ensure absolute fairness and uniformity of working, it is 
necessary that the manipulation should be in the hands of one and the 
same person, they entrusted this work to Mr. Dixon, who performed it in 
their presence, and it thus became their work, for which they made 
themselves responsible. 

In the next place, I am in a position to state that, so far from Mr. 
Dixon having a prejudice against the Methven test, he was, from the 
first, most favourably disposed towards it; and it was in consequence of 
his advocacy that the Committee instituted a further series of experi- 
ments, which established the fact that it is only within a limited range 
that the light emitted through the slit is practically without variation. 
With this conclusion The Gas Institute report agrees ; the only difference 
between the two reports being that while they both name 14 candles, or 
thereabouts, as the lower limit, the report of The Gas Institute gives a 
higher upper limit than the Board of Trade Committee. After the Board 
of Trade Committee’s report was published, and I may fairly conclude in 
consequence of the fact above stated, Mr. Methven further improved his 
system by naphthalizing or carburetting the gas to be used in the test 
burner ; thus ensuring uniformity of light, and, I should imagine, over- 
coming the difficulty. 

In making these experiments, the Committee possessed the great and, 
in their opinion, the indispensable advantage of a fixed base or con- 
stant in the unvarying quality of the gas (stored in a separate holder, 
containing 300,000 cubic feet, for their use), which did not vary more 
than half a candle in ten months. In this particular Messrs. Heisch 
and Hartley laboured under a disadvantage, as their stored gas went 
down from 16 candles to less than 10 candles in two months ; and some- 
times rose or fell more than half a candle in half an hour, and more than 
a candle in the course of the day. This was unfortunate, as, notwith- 
standing the great ability they brought to bear on the experiment, it must 
throw a doubt upon their reliability. 

In conclusion, I may say that the Committee were not only satisfied, 
but gratified, with the enthusiasm, ability, and impartiality with which 
Mr. Dixon performed the duties entrusted to him; and when the work 
was done they felt that their selection of him as their Secretary was fully 
and amply justified. ps is 

Dee. 13, 1884. ee 

Sir,—As Mr. Hartley, in the letter which appeared in last Tuesday’s 
Journal, states that some of his tests with my standards were made 
under my supervision, I wish to explain that none of the apparatus 
used by him was examined or approved by me, except the “ original 
lamp” which I sent him. On March 19 I took part in some testings at 
Horseferry Road. Mr. Hartley did not, either then or at any time, until 
his report had been sent in, inform me that he had found any difficulty 
with the pentane standard. If he had done so, I believe that I could 
have discovered and rectified what was wrong, including the cause of 
the unsteadiness of the flame. In an ordinary room the pentane flame is 
not unsteady. I did, however, call attention to one or two small matters 
likely to affect the results that were being obtained. Mr. Hartley had 
made a pentane burner with a projection in the middle, for supporting 
the platinum wire above. The effect of this would be to break the 
ascending air-current, and make the flame unsteady. The lamp was 
moved from place to place without turning it down; in doing which 
there is a risk of pentane or water getting into the tube of the lamp, 
and affecting its light. The gasholder or its connections leaked, Mr. 
Hartley told me; and he was unable, for this reason, to measure (by the 
fall of the holder) at what rate the air-gas was burning. 

To render a method of photometry available for general use, a descrip- 
tion of it should be published containing all that a competent photo- 
metrist needs to know in order to practise the method successfully. I 
hope shortly to put together such a description of the pentane standard, 
from the various papers I have written on the subject. The want of a 
connected description and directions may have made the task of Messrs. 
Heisch and Hartley difficult, especially as they seem not to have had 
before them the principal paper on the subject, published in 1877; but 
I would gladly have seen that the apparatus was properly constructed, and 
given further information as to its use, if I had been asked to do so. 

I will refer to only one other point. Having published, in the paper 
referred to above, a determination of the solubility of pentane in water, 
the members of The Gas Institute who were good enough to listen to me 
at Sheffield will probably have understood that, in contrasting the solu- 
bility of ether in water with the insolubility of pentane, I spoke rela- 
tively. But the expression is inexact; and I should not have used it. 
Strictly speaking, no gas is insoluble in water. Pentane, like the oxygen 
of the air, is slightly soluble. But water which has been exposed for a 
short time to the air does not go on dissolving oxygen. In such water 
oxygen is insoluble. And, in an equal degree, pentane is insoluble in 
the water over which it is stored. If a mixture of ether vapour, or of 
ethylene with air, were stored over water, the mixed gas would not 
remain, as that of air and pentane does, of constant illuminating value. 

Dec. 12, 1884. A. Vernon Harcourt. 


Sir,—From the few remarks of Mr. Jonathan Wilkinson in your issue 
of last Tuesday, it is evident that your correspondent has a very imperfect 
knowledge of the construction of the Methven standard, or of the work 
it is designed to perform. The value of his discovery of the “ fallacy ”’ 
may, therefore, be judged accordingly. Your correspondent has, more- 
over, not succeeded in his endeavour to make his few remarks intelligible. 
Perhaps you will be good enough to grant him space for another attempt. 
in which I hope he will be more successful. J M 

Nine Elms, S.W., Dec. 12, 1884. a vec 





MR. HARTLEY’S EXPERIMENTS ON THE CALORIFIC 
POWER OF COAL GAS. 
Srr,—As mentioned in the article on the report of the Gas Section of 
the Electric and Gas Exhibition at the Crystal Palace, which appeared 





in your issue for the 2nd inst., the value of Mr. Hartley’s experiments 
on the calorific power of gas would have been enhanced had the gas 
been analyzed at the time. I am not aware that there have been any 
published experiments where the analysis has been taken at the same 
time as the heating power. 

If Dr. Percy F. Frankland’s recent analysis of the South Metropolitan 
Company’s gas be calculated for heating power, as under, it almost 
exactly coincides with Mr. Hartley’s result; and as the heating value 
practically corresponds with that taken in most recent scientific papers 
upon the efficiency of gas-engines, the experiment is of peculiar interest, 
In the following calculation, the heat of combustion of hydrogen is taken 
at the full value of 62,032 British units (Favre and Silbermann), instead 
of the lower value used in most Continental papers :— 





ee | 


CH, | CH, | CO | N. 


H. | co, 








Cubic feet per 100 cubic | 
feetofgas. . . .| 63°14) 4:11 
Pounds weight per cubic’ | 
f » + + + «| 0°00526 | 0-0736 | 0°0744 | 0-0421 
Heat evolved per cubic 


4:42 | 26°65 0-09 | 8-19 


| 
| 
| 
j 
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foot of each 82630 | 818-54 /1588-00 | 1003-37) — _ 
Heat evolved by given| | 
amount ofeach . -|17839°60 |1809-20 '7019°00 |36673'00, — — 


This gives 623°41 units in pound degrees Fahrenheit per cubic foot, 
against Mr. Hartley’s 622-29 at the same temperature and pressure. 
Reducing this to the centigrade scale, we have at 0° C. and 766 mm. 
pressure, 5886°7 kilogramme degrees per cubic métre; the usual Conti- 
nental thermal value being taken at 6000 units—a difference of only 
about 2 per cent. W 

Fulham, Dec. 6, 1884. B 


REGENERATIVE V. GENERATOR FURNACES. 

Sir,—I have read with interest both of Mr. Gadd’s articles on “‘ The 
Heating of Air and its Value in Regenerative Furnaces,” and quite agree 
with him. My object in writing is to notice the remark he makes 
towards the end of his second article (ante, p. 1037), where he says: 
“‘ Of course, if this were so, the complex air passages of a regenerator 
furnace would not only be justifiable, but necessary. The reader will 
now doubtless see that this is not so; and that the correct form of gas- 
furnace has yet to be designed. The ideal gas-furnace should be simple, 
cheap, durable, and be capable of utilizing the whole of the energy per- 
missible by the laws of Nature.” I enclose my card, and should be 
pleased to show Mr. Gadd the very furnaces he desires, working side by 
side with the more complicated and expensive form of regenerator fur- 
naces, This is the fourth winter they have been at work, and are now 
heating the second setting of seven retorts without having cost one 
penny for repairs. The sides of the furnace are almost as good as they 
were the first day they were put in; and, to all appearance, will last 
another four years. The air for secondary combustion is merely taken 
in through a 44-inch square opening in front, and rises up, by three 
9 in. by 2 in. flues on each side of the furnace, to nostril holes into the 
combustion chamber above the fuel, where it meets with and joins the 
carbonic oxide gases from the furnace. These furnaces are carbonizing 
100 Ibs. of Newcastle coal with 10 lbs. of}fuel, and with certain kinds of 
Newcastle coke it is done with 9 lbs. of fuel; while the more elaborate 
and costly regenerator furnaces working side by side do about the same. 

The furnaces were built four years. ago, specially with the object of 
testing the value of regenerative over generator furnaces ; and the prac- 
tical results are that the one is as good as the other as regards consump- 
tion of fuel. But the simple generator has the advantage of not 
costing any more in first construction than an ordinary furnace, and does 
not require repairs—at least, mine have not done so for four years. And 
they are, in the words of Mr. Gadd, “‘ simple, cheap, and durable.” 

Dec. 10, 1884. A. B. 


P.S.—I may add that, with six-hour charges, the furnaces produce 6000 
cubic feet of gas per mouthpiece per 24 hours. They have yielded 7000 
cubic feet and upwards with five-hour charges, but only for a short time ; 
for the stopped ascension-pipes became so troublesome that it was found 
there was very little gained by five-hour charges with Newcastle coal. 
For Mr. Gadd’s town (Manchester), and onwards to the North of Scot- 
land—where they use half cannel or all cannel, bastard cannel, shale, 
and soft splint coals, which admit of short charges and large yields per 
mouthpiece—these furnaces would heat retorts for three and four hour 
charges. 








ELABORATE REGENERATORS. 

Srr,—In the article by Mr. W. Gadd in the Journat for the 2nd inst. 
(p. 988), the following passage occurs :—‘* Under these latter conditions 
[t.e., a slow current], a passage of a few feet long is quite suflicient to 
heat the whole of the passing air to the heat [I presume that tempera- 
ture is meant] of the brickwork.’’ The sentence which follows shows 
that by ‘few feet’”’ is meant something very much less than that 
generally adopted in regenerators. In a previous letter I pointed out 
that, independent of convection, a current of air passing along a flue 
6 inches square at the rate of 56 lineal feet per minute would attain the 
temperature of the flue after passing through a length of 20 to 28 feet. 
Taking convection into account, this distance would be reduced to at 
least half. This, however, by no means proves that we could work with 
a regenerator flue less than 20 feet long, and the above speed of current. 
The air would in that length no doubt attain the temperature of the 
inside surface of the brickwork; but this is a very different thing from 
the temperature of the waste gases. 

To ascertain what length of flue is required, we must take into account 
the thickness of the walls separating the waste flues and secondary 
air flues, and also the conductivity of the brickwork. Knowing these two 
factors, the calculation is easily made. The conductivity of brickwork, 
according to the experiments of Péclet, is 4°83 English thermal units per 
hour per square foot of surface per inch of thickness per degree differ- 
ence in temperature. The division walls between the waste gas flues and 
the secondary air flues do not need to be more than 3 inches thick. The 
average difference in temperature will be about 440°, if we take the 
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temperatures given in my last letter as being possible—viz., waste gases 
entering at 1560°, leaving at 600°; air entering at 60°, leaving at 1220°. 
The amount of heat passing through a square foot of division wall per 
hour will then be— 

4:83 


440 x = = 708-4 thermal units. 


For a furnace burning 12 ewt. of coke per 24 hours, the supply of 
secondary air will require to be at the rate of 325 lbs. per hour. To 
heat this quantity of air from 60° to 1220° will require— 
325 x 1160 x 02375 = 92,568 thermal units. 
The area of division wall necessary will, therefore, be—. 
92,568 
708°4 

It only remains to compare this amount with the practice of different 
gas engineers. In the regenerator described by Mr. G. E. Stevenson, in 
the paper read by him before the British Association of Gas Managers 
in 1881, the area in question appears, from the diagrams, to be about 
120 square feet. The paper read by Mr. Foulis before The Gas Insti- 
tute in 1883 was illustrated by two diagrams. In one setting the area 
appears to be about 120 square feet; in the other about 320 square feet. 
In Mr. Valon’s regenerator the area appears to be about 120 square feet ; 
but its efficiency is reduced by the division walls being much thicker. I 
may be mistaken in this last conclusion, as the thickness is not stated; 
but it appears in the diagram to be made up of three thicknesses of tiles. 
This means at least 6 inches of brickwork. In this case the smallness 
of the advantage gained by Mr. Valon by regeneration may be easily 
explained ; only half the regeneration being obtained with 6-inch that is 
possible with 3-inch walls. 

Before making the above calculation, I myself did not think that so 
great a surface was necessary as appears from the calculation. I may 
also remark that the coefficient of conductivity (4°83), taken above, is 
founded on experiments at low temperatures. At high temperatures it 
will be less; necessitating more “elaboration of passages.”’ 


Burnley, Dec, 6, 1884. J. P. Leatuer. 


P.S.—The above was written previous to seeing Mr. Gadd’s second 
article. _ However, it does not affect what I have said ; ashe still neglects 
to consider the conducting power of brickwork required to transmit the 
necessary quantity of heat from waste-flues to air-flues.—J. P. L. 


= 130°6 square fect. 





THE PRODUCTION OF COKE. 

Str,—In the Journan for the 18th ult. there is (on p. 890) an article 
on the subject of making coke. I desire to correct some of the statements 
contained in this article. 

It is said that a considerable portion of the liquid hydrocarbons is 
retained in coke made in the ordinary beehive oven. This is quite a 
mistake. In the ordinary beehive-oven coke, no liquid hydrocarbons are 
retained. It is further said that “ gas coke” is light and friable because 
all these matters (liquid hydrocarbons) are driven off. This also is not 
the fact. Gas coke is light and friable, not because all the hydrocarbons 
are driven out, but because the heat is applied suddenly, and the aqueous 
vapour and hydrocarbons are forced out rapidly, and the coke is with- 
drawn from the retort at once. The result is a soft, friable coke. If 
heat is applied slowly to coal in a retort, the coke is hard and dense. 
There is no difference in the chemical composition of coke made in 
a retort or coke oven from the same coal. Their mechanical structure 
(if I may use such an expression) is very different; but both are coke— 
carbon, sulphur, nitrogen, and ash. Coke produced in retorts or ovens 
can be made much harder and more dense if the coal is dried (the 
aqueous vapour driven out), and charged hot into the retort or oven. By 
this means I have “‘ worked off” retorts in about one-half the usual time, 
getting an increased yield of gas and a higher illuminating power ; the 
coke being harder and more dense. (See my patent No. 4644 of 1883, 
in the Journat for May 20 last.) 

At the end of the second paragraph in the article referred to itis said: 
‘But in proportion as the latter succeeded, the former failed; so that 
it seemed impossible to harmonize the conflicting conditions and carry 
out the two objects at the same time.”’ This also is not the fact. While 
it is admitted on all hands that the old beehive oven is a wasteful appli- 
ance, it is also true that I have added apparatus to it by which I have 
been able to obtain a yield of coke within 2 to 3 per cent. of what can be 
obtained by any arrangement of retort ; the quality of the coke being supe- 
rior to any other. I have also obtained, in so working, ammonia and oil. 
You gave a description of this oven and apparatus in the Journat for 
April 1 last. 

The article concludes by taking a gloomy view of the future value of 
ammonia. If such is correct, pray what is the future value of coal tar 


to be? — — 
Falkirk, Dec. 9, 1884. Henry AITKEN. 





LOSS OF GAS AT FIRES. 

Srr,—A gas company supplies gas to a cotton-mill ; the meter through 
which the gas is supplied being within the mill. A fire occurs, and 
there being no stop-tap outside the mill, and the pipes being either 
broken or melted, a large quantity of gas escapes, and causes the fire to 
continue—so the owners of the mill contend. The gas company estimate 
the quantity of gas which escaped at 70,000 cubic feet ; but whether such 
gas passed through the meter, or escaped by the inlet-pipe being broken, 
is not known. Are the owners of the mill liable for the gas? Will any 
of your readers, who have had similar cases to deal with, give us the 
benefit of their experience, as to the rights and liabilities of the parties 


under such circumstances. — 
Dec. 12, 1884. A Gas Company’s SECRETARIES. 








ApopTion or Gas IN THE LEEDS FreEE Pusuic Lisrary.—We under- 
stand that arrangements are being made to temporarily lay on a gas 
supply in the library portion of the new Municipal Buildings at Leeds. 
This is stated to be partly in consequence of some difficulty experienced 
with regard to the lighting of the rooms for cleaning purposes early in the 
morning, before the electric lamps are set in operation; and also partly 
because the electric lighting has lately been of rather a poor character, 
owing to a difficulty in renewing the lamps. The projected gas arrange- 
ments will obviate this in the future, and prevent inconvenience to the 
public in case of any partial derangement of the electric installation. 





BHegister of Patents, 


MANUFACTURE oF Gas.—Johnson, J. H.; communicated from F. Hembert 
and E. Henry, of Paris. No. 1193; Jan. 10, 1884. 
This invention relates to manufacturing gas for lighting, heating, and 
other purposes by utilizing the incandescent coke remaining in gas-retorts 
or other generators after the ordinary process of distillation. 
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Gas suitable for heating purposes—i.e., a mixture of carbonic oxide and 
hydrogen—is obtained by employing such an arrangement as that shown 
in fig. 1. At the upper part of a common gas-retort A, a perforated pipe 
B (either fixed or moveable, and provided with a valve) is employed to 
inject water or steam into the retort after the completion of the ordinary 
distilling process; and this water or steam, by coming in contact with the 
incandescent coke, produces free hydrogen and carbonic oxide gas. The 
steam or water is supplied by a pipe C, with valve C!, The upper part 
of the retort is gonelied with an ascension-pipe D, communicating with 
two hydraulic mains E and F. The main E is used for the escape of the 
ordinary gas; while the pipe F serves to carry off the combustible gas 
produced immediately after the common gas ceases to be generated. These 
mains are provided with valves G, H, connected together so that when 
either passage is opened the other is closed automatically. 
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Gas possessing lighting power may also be produced in the same 
apparatus by introducing fidnia hydrocarbon into the retort directly after 
the distillation of the coal; the heat of the incandescent coke being 
utilized to decompose the hydrocarbon and produce lighting gas, which 
may be stored in a separate holder, or be taken to the holder containing 
the lighting gas produced by the original distillation of the coal. Fig. 2 
is a longitudinal section, and fig. 3 a transverse section of a retort arranged 
for manufacturing gas from coke dust or refuse, with or without the 
admixture of raw coal; and figs. 4 and 5 are similar views of a modified 
arrangement employed for the same purpose. The retort A is heated to 
redness by a furnace of ordinary construction. Water or steam (super- 
heated or not) or both are then introduced into the retort, and decomposed 
3 contact with the incandescent coke; thus producing a combustible gas 
chiefly consisting of hydrogen, carbonic oxide, and carbonic acid. The 
latter may be sheeted by means of a lime purifier. According to the 
arrangement illustrated in figs. 2 and 3, the steam or water vapour is 
brought into intimate contact with, and effectually distributed through- 
out the mass of materials in the retort, by means of a number of perforated 
pipes I, having voy extremities as indicated in fig. 2, in order to enable 
them to be readily pushed into the mass of materials contained in the 
retort.. To facilitate the operation of setting these pipes in ition in 
the retort, plates J, of refractory material, perforated with holes for the 
passage of the steam or water vapour may be used, as indicated in 
figs.4and5. These plates are placed in the bottom of the retort; and thus 
ae tag the pipes I from contact with the highly-heated contents. The 

oles in the plates are preferably made conical; the wide parts being 
next the pipes. In place of the flat plates J, figs. 4 and 5, undulating or 
trough-shaped mage plates vey employed to cover the pipes I. 
The holes in these plates are presented in a horizontal position, and are 
thus rendered less liable to become choked. 

A gas of good lighting power may also be obtained from incandescent 
spent coke or refuse by providing a perforated pipe M, at the upper part 
of the retort A (as indicated in fig. 4 and 5), and injecting liquid hydro- 
carbon through holes in this pipe on to the incandescent coke. Instead of 
falling directly on to the coke, the hydrocarbon is preferably received in a 
gutter N, through which the gas produced by the reaction of the steam or 
— vapour upon the incandescent carbon is caused to pass before leaving 
the retort, 





Ligutine, HEATING, AND VENTILATING Rooms BY Means or Gas.— 
Griffiths, T. D., of Swansea. No. 1552; Jan. 16, 1884. 

This invention has for its object to provide an arrangement of gas 
lighting bracket, by means of which the room in which it is used 
is at the same time ventilated, or both ventilated and warmed ; 
any gas-burner capable of being covered by a globe or glass being 
used as a bracket burner. Above the burner A is a conical shade 
or funnel B; the wider lower end encircling the upper part of the 
globe or glass C of the burner, in order to leave a space between the 
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interior of the lower part and the exterior of the upper part of it. From 
the upper part a tube leads to a chimney-flue or other suitable out- 
let. The back plate is separated from the wall by a non-conductor of 
heat; and projecting plates or rings (as at E) are provided on the 
exterior of the funnel, for the purpose of taking up and radiating 
the heat from the gas-flame. They also act as reflectors. The con- 
nections are made by fixing in the wall the ordinary gas-pipe, and 
above it a cast-iron bend or pipe F forming the lowerend of the outlet-pipe 
orshaft. The plate D is secured against the wall; and an ornamental or 
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reflecting plate G is secured over it by the couplings which connect the 
short downwardly-bent pipe of the funnel B and the gas-bracket. A piece 
of asbestos or other non-conductor of heat may be arranged at H, to pre- 
vent the heat of the pipe from being conducted to the plate D. When the 
gas-flame is lighted, a current of air will be drawn through the space 
between the shade or funnel and the globe or glass of the burner, as indi- 
cated by the arrows; and this current will temper the heat, moderate the 
current through the lamp, and at the same time conduct away the gases 
from the flame. 


PRESSURE-REDUCING VALVES OR REGULATORS.—Key, W., of Tradeston, 
Glasgow. No. 1895; Jan. 22, 1884. 

The present is a modification of an apparatus ee by the same 
inventor in 1882 (No. 4981), as shown in figs. 1 and 2; the former being a 
vertical section of the valve or regulator as adapted for controlling water 
pressure, and the latter for steam, air, or other elastic fluids. 
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The yee comprises a valve chamber A, provided with an inlet B 
and outlet tube C ; and having a dividing web or partition A! fitted with, 
or forming a seat or casing D for an open annular valve E. Through this 
the water or fluid passes; the arrangement being similar to that of any of 
the modifications of regulating apparatus described in the patent of 1882. 
Instead, however, of the valve being connected to, and actuated by a bell 
or small holder (which, owing to its delicacy of action, is especially applic- 
able in connection with gas governors), it is actuated by the pressure in F! 
of the water or other fluid on a piston or plunger F, as in fig. 1, or ona 
diaphragm F'’, as in fig. 2, connected either directly, as by the spindle G, 
or through a lever or levers, to the valve E. The piston or plunger F, or 
diaphragm F’’, is weighted by moveable rings H, or acted on by a weighted 
lever, or by a spring H!, which opposes on the plunger or diaphragm 
the pressure of the water or fluid within the chamber, and tends to open 
the valve. The plunger or diaphragm is weighted or loaded to balance 
the internal pressure on it, and to correspond to the minimum pressure 
at which it is intended the valve should remain open and allow the water 
or other fluid to pass freely. When the pressure is greater than, and 
overcomes the opposing weight, the valve E rises and is partially closed ; 
and the supply of fluid passing through the valve is diminished. When 
the pressure is less than, and is overcome by the opposing load on the piston 
or diaphragm, the valve opens, or is withdrawn from its seat, so that a 
greater supply passes through it. By fitting the loaded piston or dia- 
phragm on the outlet or discharge side of the valve, the supply or passage 
of the water or other fluid through the valve may be regulated to corre- 
spond exactly with the rate of consumption. 





Gas Heatinc-Stoves.—Davis, H. J., of Camberwell, Surrey. No. 2182; 
Jan. 25, 1884. 

The illustrations figs. 1 and 2 show front and side sectional elevations 
respectively of a stove constructed according to this invention. The 
chamber E is closed at the top, sides, back, and front; and open at the 
bottom. It is enclosed in a casing F; a space G, between it and the wall 
of the chamber, existing nearly all round it. The casing is surrounded by 
a jacket H, closed both top and bottom, but communicating with the space 
just mentioned by an opening all round (at or near the top), which leads 
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to a space between the jacket and the casing. At the lower part of the 
jacket, or other convenient position, an outlet I is formed. Within the 
inner chamber there is a flat pipe or conduit J, which is a parallelogram 
in horizontal section, but takes a zigzag form in vertical section and 
elevation. The lower part of it is in communication with a fresh-air inlet 
K, open to the lower part of the room or to the air outside the house, while 
the a part is open to the atmosphere in the apartment; a perforated 
screen L only intervening. The burners, either ordinary or atmospheric 
(the pipe bearing which is shown in dotted lines at M), are placed at or 
near the bottom of the stove, within the inner chamber; and the result in 
action is that when the gas is lighted, the flat tube J, and consequently the 
fresh air within it, are heated by the gas; and as the warm air ascends (in 
the direction of the arrows) to the top, and enters the room, its place is 
supplied by fresh air from the inlet K, to be in its turn warmed and 
emitted into the apartment. 


Puriryinc Gas.—Walker, W. T., of Highgate. No. 2279; Jan. 28, 1884. 

This invention relates to improvements in apparatus for purifying coal 
gas; and has for its object, as stated by the patentee, “ to render scrubbers 
more effective in cleansing the gases from impurities than are scrubbers 
as at present arranged.” 




















Fig. 1 represents a scrubber arranged according to this invention; and 
fig. 2 the upper portion of the scrubber drawn to a larger scale. 

The portion of the scrubber at A is filled with thin planks or boards, 
of oak or other hard wood. These are preferably of a thickness of about 
zinch. They are set on edge about § inch apart; and first in one direc- 
tion, and then in another, so as to give a greatly increased surface for 
the contact of the gases. The part of the scrubber at B is then filled 
in with coke or similar material. The top portion C of the scrubber is of 
enlarged diameter ; and an annular seal-cup is formed inside the enlarged 
part, to act as a liquid seal, in which is the inverted edge of a perforated or 
reticulated dash-plate D placed above the coke. This dash-plate is capable 
of being rotated; and being of greater diameter than that of the interior 
main body of the scrubber (at B and A), the water is distributed thoroughly 
over the entire area of the scrubber and its contents. The portion of the 
water that finds its way beyond the edges of the dash-plate is received into 
the seal-cup, and thence overflows down the sides of the scrubber. Above 
the dash-plate are the water-distributing arms (as at E), which will be 
rotated in the opposite direction to the dash-plate. In order to utilize to 
the utmost the water passing through, and from the dash-plate for the 
purification of the gases, the outlet-pipe F is above the dash-plate ; so that 
the gases before they can reach the outlet are compelled to pass through 
the perforations of the dash-plate, and come in contact with the water as 
it passes through and from it. There is a wooden cover for protecting the 
gas outlet from the water from the distributing arms. 

The — says he prefers to employ a washer (as at G) at the lower 
part of the scrubber, in order to extract the tar from the gas before it 
enters the apparatus ; and he claims as his invention: 1. A scrubber for 
— coal gas, provided at one portion with thin boards, arranged as 

escribed, and at another portion with coke or equivalent material. 2. In 
scrubbers for | nag se J coal gas, an upper part of a diameter larger than 
the interior of the main body of the scrubber, and formed with a seal-cup 
in which rotates the edge of a perforated or reticulated dash-plate of 
~— diameter than that of the interior of the main body of the scrubber. 
8. In such case having the outlet for the gas from the scrubber above the 
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dash-plate. 4. Arranging the outlet for the gas from the scrubber above 
the perforated dash-plate or other water-spreader, so that the gas has to 
pass the spreader or plate before it reaches the outlet. 


Puniryine Coat Gas.—Midgley, B., of Milnsbridge, and Nunwick, W., of 
Longwood. No. 2485; Jan. 31, 1884. 

As shown in the accompanying illustrations, this apparatus consists of 
two cylinders, one within the other; the end plates which close the cylin- 
ders being common to both of them. The space within the inner cylinder 
forms a scrubber and washer ; and the space between the inner and outer 
cylinders acondenser. Within the inner cylinder is a wrought-iron shaft, 
one end of which is eugpested in a bearing formed in one of the end plates ; 
the other end passing through a stuffing-box on the other end plate. The 
shaft is geared so as to revolve by suitable power. Threaded on the shaft, 
and fixed alternately to the same and to the circumference of the inner 
cylinder, are circular iron plates, placed at suitable distances apart, and 
having perforations near the centres. The revolving plates are provided 
with boxes for enabling them to be keyed on to the shaft with which they 
revolve; and they have perforations around the outer edge. At each side 
of the revolving plates are secured circular brushes, filling up the spaces 
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between the fixed plates and the revolving plates ; the ends of the brushes 
being made to meet the fixed plates, so as to prevent any gas passing other- 
wise than through the brushes. Provision is made at the lowest point of 
each fixed plate for the ammoniacal liquor and tar contained in the inner 
cylinder to pass from end to end; or the plates can be made so as to keep 
each compartment separate, and have a separate overflow—the overflows 
being placed at a low level to allow the heavier portions of the contained 
liquor or tar to runoff. The inlet and outlet for gas are in the end plates. 
The space between the inner and outer cylinders forms a condenser ; and 
provision is made at each end for attaching pipes for conveying water into, 
and out of the same—the quantity supplied being regulated by taps or 
other suitable means. Water is supplied to the inner cylinder, so that, 
when the shaft and the revolving plates which have the brushes attached 
are made to revolve, the brushes are kept constantly wet. The gas, before 
it can leave the apparatus, must pass through each one of these circula 

brushes, by reason of the arrangement of the perforations. . 


Hicu-PressurE Pire-Jornts.—Ellington, E. B., of Bridge Street, West- 
minster. No. 12,886; Sept. 27, 1884. . ' 

In his specification, the patentee says: “ Pipes subject to high pressures 
(such as are employed for conveying water to work hydraulic machinery) 
are usually jointed as shown in fig. 1. When such pipes are subject to 
excess of pressure, or when they are overstrained in the act of jointing, 








they generally give way as indicated by the line A. I have found that by 
facing the flanges of the two pipes with projecting bosses B of some height, 
as in fig. 2, and thus increasing the depth of the line C, along which fracture 
would otherwise take place, I can render the pipes as strong at the joint- 
ing as in any other part.” 


Art the meeting of the Court of Common Council last Thursday, a letter 
was read from Mr. C. H. Parkes, the Official Auditor of the Metropolitan 
Gas Company’s accounts, stating that he had been appointed by the Board 
of Trade to investigate an application by The Gaslight and Coke Company 
for further borrowing powers. The letter was referred to the Gas Com- 


mittee. 





Hegal Intelligence. 


WINDSOR COUNTY COURT.—Frinay, Nov. 28. 
(Before Mr. Wicuam, Judge.) 
RUSSELL ¥, THE SLOUGH URBAN SANITARY AUTHORITY AND THE SLOUGH 
WATER-WORKS COMPANY. 
DAMAGE THROUGH SUBSIDENCE OF A ROAD. 

This was a case in which the plaintiff, a carter, brought an action against 
the Slough Urban Sanitary Authority and the Slough Water-Works 
yee ge to recover £33 1s. for damages caused to his horse on the 8th of 
April last, by reason of a certain highway—Wellington Street, Slough—in 
the district of the Sanitary Authority, being, it was alleged, in a dangerous 
state and unfit for the passage of the public over it, and also for the loss of 
time which resulted from the accident, caused, it was further alleged, by 
the negligence of the defendants or their servants in not maintaining the 
highway so that it might be used by the plaintiff without injury to his 
horse. It will be remembered that the case came on for hearing on the 
17th of October (see ante, p. 812), when the claim was entered against the 
Sanitary Authority only. It was then adjourned for a month, in order 
that the Water Company might be added as co-defendants with the Sani- 
tary Authority, as it was held by the Authority that the sinking of the 
road complained of was caused by a leakage from the Company's pipe. At 
the November Court, the case was, at the suggestion of the Judge, further 
adjourned for a special day. 

Mr. Coorer-WyLp appeared for the plaintiff; Mr. Arrensoroveu for 
the Sanitary Authority; Mr. Rotanp for the Water Company. 

Mr. Coorer-WYLD, after stating the claim, said the facts of the case 
were very simple. On the 8th of April, of the present year, the plaintifi’s 
son was driving his father’s horse and cart along Wellington Street, 
Slough, when the horse, poe | his foot on a piece of ground which sub- 
sided, fell down, and was considerably injured. As to the damages, his 
learned friends and himself had had a consultation on the matter, and 
they had practically agreed to put them at £20 1s. 

His Honour suggested that 20 guineas would be a better sum; as it 
would be keeping to the old legal lines. 

Mr. Coorer- WY tp said the facts of the accident would be, he believed, 
undisputed ; and the whole gist of the action was the question of liability. 
He drew his Honour's attention to the Public Health Act of 1875, by which 
the Sanitary Authority took over the position of the Surveyors of High- 
ways, who, under the old Acts of George and the early Acts of the Queen, 
had control of the highways and of their maintenance and repair. They 
also had under their control the maintenance, repair, and construction of 
sewers. The Sanitary Authority were, therefore, liable in all matters 
connected with the sewers. Under the street in question ran a sewer, 
constructed under the supervision of the Sanitary Authority; and they 
were bound to make it in such a way that there should be no danger to 
the public. He intended to show that this sewer was improperly con- 
structed. The ground in the neighbourhood was a loose kind of soil; and, 
when opened, it required a deal of ramming down to make it safe. This 
was where the defect was; for the ground, instead of being rammed down 
tightly over the sewer, was left in a very loose condition. With regard to 
the position of the Water Company, they had statutory rights to lay their 

ipes in and about Slough, and they properly laid—certainly lawfully 

aid—a main-pipe in Wellington Street. This pipe was placed a few feet 

over the sewer; and between the service-pipes branching from it and the 
sewer, the earth had not been properly rammed down. The whole action, 
he said, rested upon this point. His case was that, owing to the insuf- 
ficient ramming down of the earth where the service-pipe rested upon it, 
by reason of its weight and the force of the water, there was a subsidence 
of the soil, and the pipe broke. The earth then became impregnated with 
water and spongy, and gave way under the horse’s feet. There was evi- 
dently negligence on the part of someone; and he should put it to his 
Honour that the Urban Sanitary Authority were the persons liable. If 
they had properly rammed down the earth when the sewer was con- 
structed, and had left it in a proper state, there would not have been any 
bursting of the Water Company's pipes, and no accident to his client's 
horse. The learned Counsel was about to refer to cases bearing on similar 
circumstances, when 

Mr. ATTENBOROUGH pointed out that there was no dispute in law between 
them, and that the point was for his friend to prove negligence on the part 
of the Sanitary Authority. 

The following evidence was then called. 

Frederick Russell, son of the plaintiff, stated the circumstances of the 
accident. They were to the effect that on the 8th of April last he was in 
his father’s cart, going along Wellington Street, Slough, when the earth 
suddenly gave way under the horse's feet, causing the animal to fall. On 
alighting, he found a hole from 12 to 18 inches square. There appeared to 
be no water in it; it was quite dry. He went to see the Surveyor on 
the matter ; but not finding him at home he acquainted the road foreman 
with the facts of the accident, and the latter examined the hole. 

Mr. T. Greenaway, Gas and Water Engineer, of Slough, said he had been 
ee both by the Water Company and by the Sanitary Authority, and 
laid the water-main in Wellington Street. There was an old sewer running 
across the street, about 10 or 12 feet from the surface; and the Company's 
main traversed the street at less than 2 feet from the surface. Early in 
November he repaired the service-pipe to Mr. Moore’s house in Wellington 
Street; a joint which was made in it after the accident having given way 
where the pipe crossed the sewer—on the edge of the sewer cutting. He 
accounted for the breaking of the pipe in this way : That the soil had sub- 
sided in the sewer cutting, owing to insufficient ramming down of the 
earth when the sewer was constructed; that this caused the service-pipe 
(being of lead) to stretch until it broke; and then the water would come 
out freely, saturate the earth, and cause it to subside under any weight. 

In cross-examination by Mr. ATTENBOROUGH, witness said when he 
spoke of the ground having been insufficiently rammed at the time of the 
construction of the sewer, te referred to 18 years ago; but it took years to 
sink such soil. When he saw the joint which had given way, he thought 
it had been leaking ever since it had been repaired in April. The pipe 
was bent down just to where the sewer was to the extent of about 6 inches. 
If water leaked from a pipe into the ground on which it rested, and this 
leakage extended over a period of some months, there would be a tendency 
for the pipe to sink if the soil had been moved before, but not if the soil 
were vie. He recollected the ground all along the course of the sewers 
being rammed. Assuming that there had been no joint in the water-pi 
—that it was simply a plain pipe—and assuming that it broke through the 
dropping of the ground upon which it rested, he should expect it to break 
transversely. If the breakage went along the length of the pipe, that is 
what would be called a burst ; and this could only arise from over-pressure 
on a bad pipe. 

In answer to Mr. Ro.anp, witness said he was called in by the Sanitary 
Authority to repair the pipe. When he examined it he noticed that the 
earth over the sewer was very soft and saturated with water. He again 
repeated that in his opinion the subsidence of the soil was caused by the 
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insufficient ramming over the old sewer. The service-pipe, he should say, 
was a sound one when it was first put in. 

John Boulter, a plumber, deposed to having put in a service-pipe five 
years ago to connect Mr. Moore’s house with the water-main. The pipe 
rested upon “ made” earth, and not upon virgin soil. He did not know 
anything about the ramming down of the earth over the sewer; but if it 
were insufficiently done it would cause a giving way of the pipe, and in 
such a case the pipe always broke on the edge of the sewer cutting. This 
was no new thing in Slough. 

Mr. E.'0O. Secker, Chairman of the Slough Water Company, and an 
engineer by profession, said he examined the service-pipe to Mr. Moore’s 
house in November. The leakage there was caused by the improper 
screwing 5 of the joint when it was repaired in April just after the 
accident. He could distinctly see where the pipe had been dragged down 
by the subsidence of the earth over the trench in which the sewer was laid. 

This was the case for the plaintiff. 

Mr. ATTENBOROUGH having taken a legal objection to the form of notice 
of action, because there were conditions attached to it (of which his 
Honour took a note), wert on to contend that there was no evidence of 
negligence against the Sanitary Authority. The plaintiff's son had him- 
self said that the road “ gave way” under the horse’s feet. A person could 
not be called upon to mend a hole which did not exist ; and there was no 
evidence how the hole was caused. 

His Honour: It appears to me there is evidence upon which a jury 
would very soon come to a conclusion. 

Mr. ATTENBOROUGH: The accident happened on the 8th of April this 
year, and no evidence is given as to what caused the hole until seven 
months have elapsed. The defect is.not discovered until the 3rd of 
November by Mr. wer rte There is no evidence at all that the 
accident which happened on the 8th of April was caused by a defect ina 
pipe which was not examined until seven months afterwards. I say the 
time is too remote. 

At this stage of the proceedings Mr. Rotanp asked that the Water 
Company might be excluded from the action, as there was, he said, no 
evidence against them. 

His Honour acquiesced, and reserved the question of costs. 

Mr. ATTENBOROUGH then further addressed his Honour. He put it that 
the real cause of the accident was a leakage from one of the water-pipes, 
and that the water soaked into the earth and caused it to subside. It was, 
he said, entirely and purely an accident ; and therefore there was no negli- 
gence on the part of the Sanitary Authority. With regard to the sugges- 
tion that the earth had been improperly rammed when the sewer was 
constructed 18 years ago, he held that if it had been so, it would have 
shown itself long before this, and would not have given way all of a sudden 
after that length of time. Mr. Greenaway had given his evidence in perfect 
good faith ; but he was dealing with the ground as he found it some months 
after the breakage which occurred at the time of the accident had been 
repaired. He again submitted that no charge of negligence could be 
brought against the Sanitary Authority. 

The following evidence was then called for the defence. 

Mr. Gower, road foreman to the Sanitary Authority, deposed to having 
visited the scene of the accident, and finding the pipe broken lengthwise ; 
the split in it being 3 inches away from the sewer cutting. 

Mr. J. Baker, surveyor to the Sanitary Authority, also visited the place 
of the accident the day after it occurred, and found the ground hollow for 
some distance, and wet. Water was leaking out from the service-pipe at 
the time; and he considered that it was the action of the water which 
caused the ground to subside. 

Mr. T. V. Davison, surveyor to the Windsor Town Council, agreed with 
the theory of the previous witness, that the action of the water upon the 
earth would cause it to subside. If the ground over the sewer had been 
improperly rammed down 18 years ago, it would have settled in less than 
two years. 

This being all the evidence, 

His Honour held that some one was to blame, and that the Sanitary 
Authority were the parties responsible, as they were in the position of 
Surveyors of Highways. The defect must have been in existence for some 
time, and he thought there was a want of care, and therefore neglect, and 
consequently negligence, on the part of the Sanitary Authority. Hefound 
for the plaintiff for the amount agreed upon, with the usual allowance of 
costs, to be paid whenever the Board pleased. He thought the Water 
Company should have their costs. 

After some argument with the Counsel on both sides, his Honour directed 
that the Sanitary Authority should also pay the costs of the Company. 

Mr. ATTENBOROUGH objected to the latter part of the judgment, and sub- 
mitted that his Honour had no power to put the costs of the Company 
upon the Sanitary Authority. 

Judgment was then entered as follows :—Judgment for plaintiff as against 
the Sanitary Authority, with costs of both days, to be taxed by the 
Registrar. Judgment for the defendant in the case against the Water- 
Works Company; the costs of both days to be paid by the Sanitary 
Authority. 





LEEDS COUNTY COURT.—Tuurspay, Dec. 11. 
(Before Mr. GREENHOUGH, Judge.) 
HANSBRO UV. THE CORPORATION OF LEEDS. 

This was an action in which the Leeds Corporation were sued for £50 
damages sustained by the plaintiff, Maria Hansbro, wife of a cloth finisher 
residing in Brooke Street, Leeds, through the alleged negligence of their 
servants. 

Mr. Dunn appeared for the plaintiff; Mr. G. W. Morrison (Town Clerk) 
for the Corporation. 

Mr. Dunn, in opening the case, said the action was brought against the 
Gas Committee of the Corporation. It was originally entered to recover 
£15; but since the commencement of the action the plaintiff's wife had 
been prematurely confined, owing to the injury she had sustained, which 
it was thought would permanently disable her. The accident complained 
of happened on Sept. 2 last, though the cause occurred in August. In that 
month there was a very strong smell of gas in Brooke Street, where the 
plaintiff resided. Complaints were made to the Gas Committee, and some 
workmen were sent to examine the spot, and ascertain the cause of the 
smell. Just opposite plaintiff's house there was a gas-main. Here the 
workmen took up the paving and got at the gas-pipes; and on both the 
19th and 20th of August they were occupied in repairing them. On 
finishing their work the men simply shovelled the soil into the hole with- 
out ramming it down at all; and, throwing on the stones, they left the 
street just as it was, not putting any tar between the stones, as was usual. 
From that date there seemed to have been gradual subsidence ; the result 
being that the paving-stones were left for some depth without any support. 
On Sept. 2, towards evening, Mrs. Hansbro had occasion to cross the street; 
and in so doing had to pass over the place where the pipes had been 
repaired. As she put her foot on the stones they gave way, and she slipped 
down a distance of about 9 inches, the result being that she was thrown 
violently to the ground, injuring her legs and body. She was carried into 





the house, and was under the care of a medical man for three weeks. 
Subsequently steps were taken to obtain compensation for the alleged 
negligence of defendants’ servants in not properly ramming down and 
finishing the paving. 

Evidence bearing out the foregoing statement was given by the plaintiff, 
by two persons who witnessed the accident, and by a surgeon. 

The Town CLERK said he was in possession of information to show that 
the accident to plaintiff did not happen anywhere near the place where the 
stones had been taken up. He did not deny that the repairs had taken 
place; but he should prove that the paving was left in a good condition, 
He contended, therefore, that the plaintiff could not have fallen at the 
alleged spot owing to the negligence of the servants of the Corporation. 

Catherine Macnamara said plaintiff fell in the middle of the street ; but 
near witness’s house, which was several yards from the spot where the 
repairs were made. On being asked if she was hurt, she said, “‘ No.” 

John M‘Guiness saw plaintiff on the night of the accident digging at the 
paving-stones where they had been removed, and when anyone approached 
she hid herself. The road at the time was in a good state of repair. 

George Powells, pipe-layer, and George Roebuck, pavior, gave evidence 
as to the good condition of the road. 

The Town CLERK having addressed the Judge, and urged that the action 
was an attempt to extort compensation, 

His Honour said there was much uncertainty in the case; but he should 
give a verdict for the plaintiff for £20 1s. 


WEST HAM POLICE COURT.—Frinay, Dec. 12. 
(Before Mr. Put.utrs.) 
ILLEGALLY LAYING A GAS SERVICE-PIPE. 

To-day Messrs. Morrison, Wood, and Co., confectioners, Stratford, were 
summoned by the West Ham Gas Company for “laying or causing to be 
laid a certain pipe to communicate with a pipe belonging to the Company, 
which pipe remained 18 days after, without their consent, and contrary 
to the Gas-Works Clauses Act, 1847.” 

Mr. Layarp appeared for the Company; Mr. Kiscu defended. ; 

Mr. Layarp read a mass of correspondence between the parties with 
reference to the fixing of a new 150-light meter, which rendered it 
necessary to add a length of pipe to the Company’s service-pipe, as the 
meter was to be put in a different position. The Company objected to 
the position of the meter, and declined to do the work or superintend its 
execution by the defendants. The latter then did the work themselves. 

Mr. E. H. Thorman, the Company’s Engineer and Manager, deposed to 
finding, on the 16th ult., that about 10 feet of the Company’s pipe had 
been disturbed, and that about 17 feet of new pipe had been laid down 
and connected with the service-pipe. ‘The Company’s pipes were rot 
injured in any way, and gas was measured through the meter as before. 

{y. Pururps said the case was a very technical one, and he could not 
blame the defendants for fighting it. He thought, however, an offence 
had been committed, and therefore he should impose a fine of 40s. and 
£1 18s. 6d. costs, but would not make any order as to the continuing 
penalty of 40s. a day specified in the Act. 

Mr. Kiscu asked for a case, and it was granted. 





GuiLprorp Corporation Water Suppiy.—An abstract of the accounts 
(to Michaelmas) of the Guildford Urban Sanitary Authority has just been 
issued. The water accounts for the twelve months show a profit carried 
to the general account of £1141 9s. 6d., as compared with £2325 2s. 6d. the 
previous year; the difference being owing to the fact that £462 15s. 44d. 
was not accounted for by the late collector. £230 was expended on a new 
gas-engine ; and £450 was spent for land for a new reservoir. The income 
from the supply of water was £3701 18s. 54d., as against £3596 18s. 11d. 
the previous year; and the expenditure, £1326 3s. 7d., compared with 
£1271 16s. 5d., in 1883. 

THEFT oF Gas By AN ARrcuiTect.—At the Northampton Borough 
Sessions on the 3rd inst., an architect named Milne, residing in the town, 
was charged with stealing gas from the Northampton Gas Company, by 
connecting a bye-pass with the inlet and outlet pipes of his meter. The 
offence was freely admitted; and all that defendant’s solicitor could do 
was to appeal to the mercy of the Bench. Dr. Faulkner (on behalf of the 
Company) asked that the full penalty might be inflicted. The penalty 
under the Act was, he said, £5; and he laid the damages at £1. e also 
asked for full costs. The Company extremely regretted having to take 
[seco of this nature against a gentleman of the defendant’s position ; 

ut in self-protection, and in the interest of the general public, they felt 
bound to adopt the course they had. Defendant was fined £5; with 
damages, £1; and costs, £3 9s. 

THe Proposep PurcHasE or Gas-WorkKsS BY THE MapEeLey Loca 
Boarp.—At last week’s meeting of the Madeley Local Board, Mr. Boycott 
alluded to the purchase of the various gas-works in the district of the 
Board, and complained that there had been an attempt to “strangle” the 
matter. Mr. Maw, who followed, was in favour of the purchase of the gas- 
works; contending that the price of gas in the district was too high. The 
Chairman pointed out that ion was @ resolution on the minute-book that 
negotiations for the purchase of the works should be entered into; but the 
majority of the Board were not in favour of it, as the resolution was 
carried by the proposer and seconder—the rest of the Board remaining 
neutral. Mr. Boycott expressed his determination to push on with the 
matter. The Chairman then gave notice that, at the next meeting, he 
should move a resolution relative to the proposed purchase of the gas- 
works ; and upon this a conversation ensued, in the course of which it trans- 
pired that the Chairman was interested in the gas-works. He then with- 
drew the notice of motion, and it was taken up by Mr. W. Legge. Mr. 
Boycott thought that those who were opposed to the purchase should give 
their reasons; but the Chairman said this was not necessary. 

INEFFICIENT REPAIR OF Roaps AFTER SEWERAGE Operations.—At the 
Stourbridge County Court, on the 10th inst., an action was brought by a 
chain maker, named Marsh, against Mr. J. Jevons, contractor for the 
Stourbridge sewerage works, to recover £50 damages, for injuries sus- 
tained, as he alleged, in consequence of the negligence of the defendant. 
Plaintiff, in company with some other men, was driving down the High 
Street on Aug. 31 last, when the ground, which had been excavated for 
sewerage purposes and filled up again, suddenly gave way. The horse fell 
into a large hole, and the plaintiff and two other men were thrown out of 
the trap into the road; plaintiff was so much injured, that he was unable 
to work for twomonths. His horse was also hurt, and could not be worked 
for some time. The cause of the subsidence of the ground was stated 
to be the inefficient way in which it had been rammed down after the 
sewerage operations. For the defence, it was alleged that the hole was 
caused by the giving way of the old sewer in the street, owing to storm 
water passing through it, and not to any defective work which the 
defendant had carried out. Evidence having been adduced, the Judge 
(Sir Rupert Kettle) considered that the defendant’s liability had been 
ae ; and he gave a verdict for the plaintiff for £20, with costs on the 
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Pliscellanecous Hetos. 


THE PROFITABLE APPLICATION OF MACHINERY IN 
INDUSTRIAL PURSUITS. 

This was the “text” of the main portion of the Inaugural Address 
delivered by Mr. J. C. Stevenson, M.P., at the meeting of the Newcastle 
Section of the Society of Chemical Industry, last Friday week. Apart 
from the special reference made to retort-charging machinery, the address 
is of great interest to gas-works engineers and managers; inasmuch as 
many of the considerations mentioned as worthy of being regarded in 
chemical operations are as important in the process of gas manufacture. 

After a few introductory remarks, Mr. Stevenson said: There is a laud- 
able spirit of og te pe which I should seek by all means to encourage, 
and which has been of much use in late years in reducing the cost of 
production in some of our hard-pressed industries; so that the cost of 
production has been reduced to an extent which some years ago would 
have appeared incredible. When the severity of the competition of novel 
modes + sete pet (such as the alkalitradeis now undergoing) compels the 
introduction of some kind of economy, the first impulse often isto try whether 
this cannot be effected by the substitution of hand labour by machinery. 
My view is that this tendency is to be resisted—not obstinately, against 
reason and experience; but yielded to only after ample demonstration of 
the clear preponderance of advantage, considering first cost and current 
expenditure of the mechanical appliances. Fortunately we are not at all 
so cautious and conservative as I have indicated ; and we are under great 
obligation to those manufacturers who have been enterprising enough to 
lay out large sums of money in attempts in this direction. It is the more 
courageous in them to do this when an industry is in a transition state, 
and when one cannot tell what modifications may be required to adapt it 
to the only too rapidly altering circumstances of these progressive days. 

Not caring whether or not the rest of this address may be treated as an 
excuse for the more cautious policy which many of us have pursued, I 
propose to discuss the question of the limits of the profitable application 
of machinery in place of hand labour in some branches of chemical 
industry. The most striking instance of a successful use of machinery is 
the revolving ball furnace. But this was more than a new mechanical 
mode of working ; for it involved an alteration of the furnaceitself. Balling 
is really a crucible operation; and the greater depth of the mass of 
material in the cylinder enables it to be more effectually treated than 
when spread in thin layers on the floor of the old hand-furnace. The 
barrel shape of the large furnaces recently erected still further approxi- 
mates to the crucible principle. The revolving cylindrical furnace has the 
further great advantage of the brick lining alternately receiving heat from 
the flame and giving it up to the materials as it revolves. There is no 
cooling from an open working door, and no burning of the materials such 
as took place when the workman was resting between his “spells” of 
turning over the charge. The steam power required is comparatively 
small, and there are no disadvantages worth reckoning on the other side ; 
while the early difficulties connected with the wearing of the wheels and 
rings have been overcome by the use of steel and other improvements. 
But, with all this, I should question the economy of such machinery in a 
manufactory in which two or three hand-furnaces would be sufficient for 
the work. Indeed, I know of a very well managed and successful little 
caustic soda works in Lancashire which uses bought salt-cake, in which 
there is not a single steam-engine (except for feeding the boilers), and in 
which steam-jets are used for raising liquids instead of pumps. 

I have always considered the old hand-carbonating furnace much more 
scientific than the mechanical carbonator which Mr. M‘Tear introduced. 
The former was a reverberatory furnace in the strictest sense, where the 
“black salts” were heated from the body of flame which passed slowly 
over them without touching them, while the almost constantly open door 
allowed a sufficient supply of air to pass into the furnace and come 
in contact with the salts, by which, and by the carbonic acid in the 
furnace, the salts were carbonated and oxidized. The labour required was 
continuous, but not severe; the copsumption of fuel was less than in the 
mechanical furnace, without reckoning that required for the steam power 
for the latter; while the repairs were very slight. The M‘Tear furnace 
makes no provision for such a supply of air as I have described ; and the 
salts are heated by a rapid flame in near contact with them, so that a com- 
plete oxidation of the salts is very difficult. The advantages are, however, 
that they are finished at a higher heat, and the density is increased while 
the colour is improved. There is also a saving of hand labour. The great 
heat, with the constant exposure to it of the central plugs and stirrers, 
necessitates considerable repairs ; and the cost of lubricating hot machinery 
is necessarily considerable. While there is a preponderance of advantage 
over the old method, it is much less than in the case of the balling process. 

Both these furnaces involve the rotatory motion of very heavy weights, 
and of foundations of ample strength and steadiness. I have made a 
comparison of the amounts of the weight and movement in the two cases 
of the cylinder and the carbonating machine. A large cylinder, which can 
work 4-ton charges of sulphate in 2? hours, weighs, when full, 65 tons ; 
and its two rings roll on its four bearing-wheels at the rate of 14 miles for 
each charge—or 6} miles in 12 hours. A M‘Tear carbonator, working 
54 tons in six hours, weighs, when full, 29 tons, carried by nine wheels— 
and the weight is carried along 54 miles of single rail for each charge—or 
11 miles in 12 hours on one rail. Or it may be taken that each ring of the 
revolver exerts a pressure of 16 tons per wheel for 64 miles, and the single 
rail of the carbonator carries 34 tons per wheel for 11 miles in the same 
time. 

I have said that there is no economy in fuel in the flat circular carbonat- 
ing furnace. A flat-bedded circular furnace can never be so economical in 
fuel as along one. The flame in crossing the diameter of the bed can never 
expend its heat ; and a large amount must pass away unused. Besides, the 
radiation from the revolving bottom of such a furnace must be greater than 
from a solid bed. The time may come when machinery may be contrived 
to work a charge from the cold end of a long stationary furnace, to be 
finished and discharged at the hot end. But even then the difficulty of 
the stirring and moving machinery being exposed to too much heat would 
remain to be overcome; not to speak of the adhesiveness of the material 
requiring actual scraping off the working bed, which a workman with his 
tool can accomplish. 

The President next alluded to the attempts of Mr. M‘Tear and Mr. A. 
Allhusen to solve the problem of the application of machinery to the 
decomposition of common salt; and then he continued: There is little 
room for controversy as to the economy of machinery in the movement of 
large quantities of liquids, in making dissolvings and precipitations and 
other similar operations. But still I believe we have often put up pumps 
for liquids in cases where a simple steam-jet would have answered the 
purpose equally well, requiring only the opening and shutting of a tap. 
Again, we have been too much disposed to cover a large space of ground 
with vessels and apparatus involving an unnecessary expenditure for the 
erection and maintenance of roofs and an unnecessary amount of horizontal 
movement of both liquids and solids. A well-designed sugar factory of many 





storeys in height realizes the advantages I suggest. Here the raw material 
is raised to the top storey to begin with ; and the successive operations are 
carried on gradually towards the ground. In the horizontal movement of 
materials within a manufactory, the value of that venerable contrivance the 
wheelbarrow is very often under-rated. I wish I knew the name of the 
inventor of the wheelbarrow ; for he well deserves the thanks of the many 
generations which have profited by hisingenuity. Heavy waggons on rails 
with turn-tables are often used where a dozen wheelbarrows would more 
easily receive the materials ; and one man could wheel away the barrows (in 
succession) atless cost for labour, and a great saving of outlayin plant. Ionce 
saw an elaborate arrangement of iron waggons, with elevating platforms, 
high-level rails, and turn-table to lay 100 tons a week of materials in a 
heap, which I am certain wheelbarrows with an incline could have done 
more economically. A waggon is confined to its rails, while barrows can 
range over the whole floor and deposit their loads where required. And, 
if needed, a steam or hydraulic lift can take both man and barrow up toa 
higher level of roadway. On well-laid level tracks very heavy loads can 
be easily conveyed in wheelbarrows. I have known 7 or 8cwt. carried in 
a well-balanced barrow on a cast-iron floor. And I would here put in a 
plea for well-made barrow tracks—nothing can be more irritating to a 
workman than to be obliged to use an uneven barrow way; and no trouble 
should be spared to keep him in good humour in this respect. I have not 
so much to say for the kindred tool to the barrow, the shovel. It is an 
economy well worth aiming at to deposit materials in such a way that 
they will run into the wheelbarrow or waggon, or furnace, without 
shovelling. 

One of the most ingenious applications of machinery for moving 
materials which I know is the inclined oven—made of jointed continuous 
iron plates revolving round a polygonal drum at each end, used in the 
more recent plants of Hargreave’s sulphate process. This takes the salt 
at one point, on the ground level, and dries and elevates it at the same 
time; delivering the dried cakes of salt at the top of the range of cylinders 
ready to be dropped into the cylinder that is waiting for it. In a case like 
this, machinery is highly advantageous; and I am only arguing for 
discrimination in the use of such contrivances. It must be remembered 
that the fancied saving of manual labour may be accompanied with an 
expenditure on a higher and more costly class of labour, in the shape of 
repairs to machinery; and it often takes some ape before the weak 
points of new contrivances are discovered, and the ultimate average of 
repairs can be ascertained. We are in this country a long way from a 
scarcity of hand labour; and there should be a clear advantage proved 
before workmen are dispensed with to make way for machinery. It 
should be remembered that as labour is displaced by machinery in one 
a of industry, it so far lessens the motive for attempting the 
substitution in other departments, by increasing the surplus. 

The question of the comparative economy of hand labour and machinery 
is illustrated in the case of the machine called the steam navvy. Its 
advantages are obvious at first sight, cutting off a ton of stuff from a stiff 
clay bank, and emptying the great bucket into a tipping waggon at every 
sweep of the arm—making the excavation very rapidly. But it very soon 
cut away all the material within its reach, and needed to be moved for- 
ward. ‘This took 50 men, who had to extend the rails and support them 
so as to carry 50 tons on the four wheels of the machine, which is very 
difficult on soft ground; and these men were withdrawn for this purpose, 
and then went back to their usual work. After a time the repairs became 
equal in cost to the labour; and at the end of five years there were very 
few of the original working parts that had not been renewed. There was 
a balance of advantage to the Tyne Commissioners, when using theirs, in 
the more rapid completion of the dock excavations. But the work lost 
during the repairs was a drawback; and the Engineer questions the 
economy of the “machine digger” in cases where the material is so soft 
and loose that it could be easily shovelled into waggons. 

There have been various contrivances recently introduced into gas-works 
for charging retorts by machinery, and so saving time and gas, and getting 
rid of a very arduous kind of labour. I have not been at the trouble to 
make myself acquainted with them so as to enter upon any discussion of 
their merits; but I shall be glad if my having thus ventured to indicate 
the conditions of the problem may suggest the discussion of the question, 
in connection with gas manufacture, by those who are competent to do so. 
I am glad, I may here remark, to observe that gas engineers are fully 
recognized by our Society as representing an important department of 
chemical industry. 

There is room for economy in chemical industry, in all its branches, in 
the way of consumption of fuel. I am not sure that much, if any, guidance 
is to be got in this direction from calculating thermal equivalents; for I 
fancy that theoretical and practical results necessarily differ widely. 
Take, for instance, the Hargreave process for sulphate. It is theoretically 
a heat-producing decomposition, or combustion, that goes on within the 
cylinders ; and yet during the greatest part of the operation the radiation 
of heat must be corrected by the use of external fire. Theory did not 
allow for the great length of time—about 20 days—that the salt was in 
the cylinder, and for the great mass of brickwork that required to be kept 
up in temperature. By means of the Education Act we can now get 
young workmen who can be better trusted to make simple observations of 
temperature, pressure, &c.; and it should be more easy than formerly to 
get them to adjust the draught of a furnace or boiler to the necessity of 
the case, and so better prevent the waste of heat that arises from pressing 
an excessive quantity of air through the flues, and heating it at the 
expense of the fuel. I am prepared to expect that a supply of air to fur- 
naces by mechanical means will gradually displace the rough-and-ready 
method of chimney draught, and permit the correct regulation of the air 
to the amount required for complete combustion. This would be attended 
with the collateral advantage of diminishing the nuisance from smoke. If 
the air thus mechanically supplied were heated by some waste heat, the 
combustion would be much more complete. But I must not forget my 
own caution as to the necessity of carefully considering whether the cost 
of obtaining a mechanical draught might not outweigh the advantages. 





MANCHESTER WaTeER Suppiy.—Consequent on the increasing stock of 
water inthe reservoirs, as the result of the recent wet weather, the Water 
Committee of the Manchester Corporation gave instructions for the con- 
stant supply (interrupted some weeks back) to be resumed, all over the 
district, as from Wednesday last. 

A Prorest aGarnst ARBITRATIONS.—At last week’s meeting of the Stock- 
ton and Middlesbrough Water Board, the General Manager (Mr. D. D 
Wilson) reported that the arbitration in order to assess the value of land 
at Hury belonging to Mr. Senior, which the Board are about to pur- 
chase for reservoir purposes, had been fixed for the 18th, 19th, and h 
inst., at the Surveyors’ Institute, London. Alderman Dodds considered 
it monstrous that such “ ponderous machinery,” which included an umpire 
and arbitrators, should be brought into operation. Certainly it was a 
great scandal that such a case should be dragged to London, and an 
appointment made for three days, when any two reasonable, discreet men 
might settle it in half-an-hour, 
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THE ILLUMINATION OF LIGHTHOUSES. 

At the sitting of the House of Commons on the 4th inst., the President 
of the Board of Trade moved for a copy of “further correspondence on 
the subject of lighthouse illuminants,” in continuation of the Parliamen- 
tary Paper issued last year (as already noticed in the JournaL). The 
paper was published last Thursday ; and it may be regarded as an official 
reply to the charges brought against the Board by their late Scientific 
Adviser, Professor Tyndall. 

The paper opens with a letter, dated Aug. 25, 1883, addressed to the 
Trinity House by the Board of Trade, calling their attention to certain 
letters which had been sent by Professor Tyndall to the newspapers. 
These letters appear, say the Board, to assert the superiority of gas, as 
used in Mr. Wigham’s burners, as a lighthouse illuminant ; and further to 
imply that the Engineer of the Board, Mr. (now Sir James) Douglass, in 
the ag ee recently made, having a patent of his own, has not been 
entirely disinterested. The Board of Trade therefore ask for a full report 
of the views of the English and Scotch Lighthouse Boards on the whole 
question. This letter contained two enclosures, consisting of the news- 
sap communications referred to. In the first, Professor Tyndall goes 

ack to 1869, when he was sent by the Board of Trade to Ireland to make 
himself acquainted with the principle and details of the gas system of 
lighthouse illumination. From his statement it appears that, at that 
time, colza oil was used in the Trinity House — ; and this was 
superseded, at a vast saving to the country, by mineral oil, introduced 
by —o Doty and Mr. Thomas Stevenson. But by employing a 
“bunch” of 28 fishtail burners, specially constructed and compactly 
grouped, Mr. Wigham (who was then a stranger to the Professor) had 
succeeded in producing a gas-lamp equal in power to that of the best 
oil-lamp then extant. The gas-flame showed a promptitude of action, and 
a pliancy of adaptation, unattainable with oil. By a simple automatic 
apparatus the ae could be made to send forth flashes in any desired 
succession, and of any required duration. Long and short flashes could 
combined so as to render the identity of a lighthouse unmistakable. 
Further, Mr. Wigham, with admirable skill, had made provision for sur- 
rounding his central ‘‘ bunch ” with rings of burners intended to help the 
sailor in fog, haze, snow, or drizzle. In the fraction of a minute a light- 
keeper could pass from 28 jets to 48 jets; thence, with equal rapidity, to 68 
jets; thence to 88 jets; and, finally, to 108 jets—all these flames, from the 
smallest to the largest, being under the most perfect control. The best 
oil-flames then known were feeble scintillations compared with the flame of 
the 108-jet burner. Some years after rings of burners and widened flames 
had been a in Ireland, Sir James N. Douglass, follow- 
ing the lead of Mr. Wigham, constructed a lamp embracing six rings of 
wicks, three of them intended for clear weather, and all six for foggy 
weather. The 6-wick lamp (an oil-lamp) was proved by experiments 
made at Haisborough Lighthouse to be equal in power to the 48-jet 
gas-burner ; but it was clearly overmastered by the 68-jet, the 88-jet, and 
the 108-jet gas-burners. The 6-wick lamp was the most powerful that 
had hitherto found its way into the lighthouses of England. The 
substitution of gas for the 4-wick lamps previously used at Howth Bailey 
and Wicklow Head was hailed with warm approval by all the commanders 
entering the port of Dublin. The captains of the four mail and passenger 
steamers plying between Holyhead and Kingstown were unanimous in 
their praise of the gas light, deeming it greatly superior to the preceding 
mode of illumination. They dwelt particularly upon its efficiency in 
“thick” weather. Professor Tyndall adds to his own the testimony of 
several ships’ captains as to the value of the Wigham system. They speak 
of it as “‘the admiration of all seamen,” “the most brilliant on the coast,” 
“invaluable,” “superior to any light in the three Channels;” and Pro- 
fessor Tyndall urged upon the Board that “ it would be wise to encourage, 
as hitherto, the gradual, economical, and consequent healthy expansion of 
the system of gas illumination in Ireland.” It was at the Howth Bailey 
Lighthouse and at Wicklow Head that gas first superseded oil as the illu- 
minant; and Sir W. Thomson testified to its efficiency on the occasion of his 
visit to Howth Bailey in 1874, He said: “ The value of gas for lighthouse 
illumination is admirably illustrated in that establishment, which, in its 
ey ma eaten as a fixed light, is certainly notsurpassed by any other fixed 
ight in the world, so far as economy and ordinary efficiency are concerned ; 
while ithas the great advantage not possessed by any lighthouse illuminated 
by oil, that within a minute of time its power can be increased to upwards 
of fourfold, in case of fog coming on so as to render the higher power 
necessary or desirable.” Sir Leopold M’Clintock, who was with Professor 
Tyndall during the observations, considered the superior brilliancy of gas 
to oil and its applicability to both revolving and fixed lights to be most 
satisfactorily established. In a second letter Professor Tyndall describes 
a visit that he made to the lighthouse at Galley Head, which is now, he 
says, Withoutarival in the world. It had already been visited and reported 
upon by the Elder Brethren of the Trinity House and their Engineer (Sir 
James Douglass), whose attitude Professor Tyndall describes as resolutely 
unfriendly to the inventions of Mr. Wigham. Sir James Douglass’s report, 
he says, seems to have been the only one unfriendly to the light. Captains 
of steamboats gave it the highest character; and it was especially in 
the thickest weather that it behaved best. In spite of the almost 
unanimous opinion in its favour, the Trinity House decided in 
favour of a 6-wick Trinity burner consuming paraffin oil (Sir James 
Douglass’s patent); and the Board of Trade ratified this decision. 
Consequently Professor Tyndall utters a strong protest in favour of the gas 
system. He says: “ Though thus denied the opportunity of development, 
the gas system is still ahead of its rival, and it wil continue so if it be shown 
fair play. Its efficiency has been demonstrated, not by extemporized 
arrangements at the South Foreland, but by the performance of actual 
lighthouses, established in Ireland, successfully tested there, proved to be 
safe, prompt, and powerful in action, and to possess an individuality never 
attained by the lights of any other country. Could the members of the 
Illuminants Committee, just dissolved, have spoken with more authority 
upon these points than the nautical men whom I have cited, and who have 
recorded their admiration of the gas system from its first introduction at 
Howth Bailey to its latest culmination at Galley Head? Assuredly not. 
If entreaty on my part could do any good, I would most earnestly invite 
those in authority to consider whether the control hitherto exercised by 
the Trinity House (or more — by Sir James Douglass) over the gas 
system should not be annulled.” Finally Sir James Douglass, says Pro- 
fessor Tyndall, recognized the merits of the gas system. It was the proper 
system, he told the Professor, and he intended to adopt it. It became 
evident, however, that it was not with the co-operation, but for the extinc- 
tion of Mr. Wigham that the Trinity House Engineer intended to act. 

A copy of the Board of Trade’s letter to the Trinity House, above re- 
ferred to, with Professor Tyndall's two letters, was also sent to the Com- 
missioners of Northern Lighthouses. 

The Elder Brethren reply at considerable length. They give in full the 
result of their investigations into the value of the Wigham light. Sir 
James Douglass’s report, they say, was not wanting in expressions of 
admiration for the light, nor was it hypercritical in alluding to points dis- 
poor. They deny that there was any “ unfriendliness” in the report. 

he reports of the Committee and the Engineer, separately and indepen- 





dently written, did not differ as to results in any important particular, 
They then enter into a minute examination of the merits of the light, as 
follows:—‘ From their observations at Haisborough, Galley Head, and 
Howth Bailey, the Elder Brethren derived an opinion that one pro- 
minent objection to the introduction of the Wigham system is that 
the higher powers of the single burner are obtained by increasing 
its size. At the focal plane the diameter of the '28-jet flame is 
43 inches; that of the 48 is 5% inches; the 68 measures 74 inches 
across; and so on to 11% inches for the 108-jet burner. Then, as each 
prism in the optical apparatus is adjusted to a focus within the area of the 
smaller flame, it follows that a great portion of the enlarged flame is 
extra-focal, or, in other words, is sent in directions not intended by the 
designer of the apparatus. This effect is not particularly important in a 
fixed light showing all round the horizon, or in one which is not required 
to be cut off on a certain compass-bearing. The general power of the light 
increases with greater size; and though waste occurs, it does no mischief. 
There must, indeed, be a limit beyond which this waste could not be 
approved; or the diameter of the flame might be so far extended as to 
render optical apparatus useless. But by far the greater number of fixed 
lights require to be either strictly confined in angular width, or marked by 
colour within particular bearings, by which the mariner understands when 
he is to change his course, or where safety is divided from danger. This 
cutting off is managed by fixed vertical screens—opaque, or of coloured 
glass, as the case may be—within but close to the glazing of the lantern. 
Directly the diameter of the flame is enlarged, the screen will no 
longer cut off the light with precision on its appointed bearings, the 
extra-focal rays of white light will stray into the sector which should 
be dark or coloured, and destroy the means of guidance for which 
the light is intended. The oil burner is free from this disadvan- 
tage, for its diameter remains constant; and since it is relatively 
more compact than the Wigham burner—for instance, the 6-wick oil 
burner, 4g inches wide, proved equal in power at Haisborough, with the 
48-jet gas 5% inches wide—it follows that oil is, according to the facts 
before us, more suitable than gas, as applied under the Wigham system, 
for important niceties of direction. Occultation—that is, the sudden and 
short eclipse, at regular intervals, of an otherwise continuous light—is 
effectively applied with either source of illumination; but in the Wigham 
system it is applied to flashing lights in a novel manner as an additional 
means of identification. A light showing one long flash every minute is 
by occultation at short intervals made to show four, five, or six short 
flashes instead of the long one. With a widening burner the luminous 
beam becomes broader, and the number of flashes seen in each series 
becomes greater, so that the expansion of a burner involves a change in 
that distinctive character upon which the observer most relies. At Galley 
Head the quadriform system gives the means of exalting power by light- 
ing additional burners instead of widening one; but even there the fixed 
diameter of each flame is so large that the gleams from its extra-focal 
rays are sometimes seen, sometimes lost, whereby the number of flashes 
in a series is varied and the distinctive character disturbed.” These 
considerations led the Elder Brethren to the opinion that the Wigham 
gas system in single form could in a very few cases be employed at its 
higher powers without risk of perplexing the mariner; that the highest 
power in which its single burner could be used under every required con- 
dition was also attainable by oil; that its special novelties in distinctive- 
ness, as introduced at Galley Head, would only be available at widely 
separated stations; and that where space and considerations of expense 
ermitted the use of gas in triform or quadriform, electricity would also 
S admissible, and by its suitability for optical treatment would be better 
adapted for producing the effects required in coast illumination. The 
advantages obtained, whether in power or economy, in the time antecedent 
to Galley Head were, the Brethren thought, not so remarkable as to invite 
attention ; and their own experience with the two gas-lighted towers at 
Haisborough was not such as to encourage a more extended application. 
The letter goes on to state that at this point the Commissioners of Irish 
Lights, at the instance of the Board of Trade, proposed to make some 
experiments on the relative values of gas and oil as lighthouse illuminants. 
To this investigation the Elder Brethren say they looked with much 
interest ; and at once requested their Engineer to formulate a programme 
of tests which should be applied in order to secure full consideration of 
those other ingredients besides mere power which go to make up a good 
light; and this formulation, they remark, was unfortunately made the 
occasion for an attack upon the impartiality of their Engineer, and, by 
inference, of themselves, in the matters to be investigated. They say on 
this point: “The fact that Sir James Douglass had patented a burner of 
his own was advanced as a reason for his proposing special subjects for 
observation; and, his impartiality being thus assailed, it was sought to 
compel them to renounce his assistance in the inquiry, or at least to con- 
sent that his assistance should be limited and controlled, whether in 
relation to gas, oil, or electricity, by the gentleman who is called his rival, 
and of whose experience in lighthouse work, outside the application of his 
own inventions, they had no knowledge.” , 
The Elder Brethren then give a brief history. of Sir James Douglass’s 
atent burner, reported to the Board in 1881, and immediately afterwards 
odged at the Patent Office. This patent he sold to a omerer in 1882, 
with reservation to the Trinity House, the Scottish and Irish Lighthouse 
Boards, and the Board of Trade, to use the patent burners either for oil 
or gas. The Elder Brethren then enter into the reasons why they did not 
feel themselves justified in interfering with their Engineer's patent; and 
the imputations made on him they considered uncalled for and unfounded. 
They say: “It has been represented or implied‘that Mr. Wigham, the 
manufacturer and contractor, and Sir James Douglass, the salaried adviser 
of the Corporation, stand on the same footing; that as Mr. Wigham is 
interested in gas, so Sir James Douglass is interested in oil; and that 
Sir James Douglass's advice is to be trusted as little as, or less than that 
of Mr. Wigham. It is therefore desirable that it should be understood 
clearly what are the relative positions of these gentlemen in respect of 
their inventions. Both are, in the pursuit of their several vocations, meri- 
torious inventors. The one has devoted his attention powerfully to gas, the 
other to oil; and it is probable that, as is notoriously the common case, 
each inventor has a natural attachment and inclination to his own peculiar 
subject. But this alone would not render it desirable to reject either as an 
incompetent adviser. Were this the case, it would ome necessary to 
discard almost all advisers who know anything of the subject in hand. But 
turning to the agg invention, and to the pecuniary interests which 
each patentee has in his own, nothing can be more different than their 
ition. Mr. Wigham is the inventor of an elaborate system of gas-light- 
ing apparatus ; Sir James Douglass is the inventor of a particular form of 
burner which may be applied either to oil or gas. Mr. Wigham is the 
patentee, manufacturer, and vendor of his apparatus, which, if it should 
see to be the best, the three Lighthouse Corporations of the United 
ingdom will virtually be obliged to adopt; and thereupon Mr. Wigham 
will have a perfect right to charge the Mercantile Marine Fund in respect 
to all lighthouses to which it is applicable, not only with the costs and 
profits of the manufacturer, but, so far as his patents are good, with the 
extra profits of a patentee. If,on the other hand, Sir James Douglass's 
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lamp (which will have to take its chance with this or any other rival) 
should prove to be the best, no one of the three Corporations, even if they 
should themselves manufacture it, will have to pay one penny to Sir 
James Douglass. The use of the patent is absolutely free to them all.” 
The Elder Brethren further point out how shadowy and indirect was the 
interest that Sir James Douglass had in the patent; and, further, that if 
electricity were adopted as a means of illumination, the burner of Sir 
games Douglass, as well as the gas apparatus of Mr. Wigham, would be 
useless. To this letter the reportof Sir James Douglass is appended, with 
a table of experiments made at Galley Head separately by Sir R. Collinson, 
Captain Drew, Captain Atkins, and Sir James Douglass. They conclude 
by remarking that “ the wide divergence of opinion to which these matters 
have given rise is greatly deplored. They cannot but believe that had there 
been as intimate an understanding between their Engineer and their 
Scientific Adviser [Professor Tyndall] as between the latter gentleman 
and Mr. Wigham, all necessary concessions might have been arranged. 
They trust that, as the excitement of discussion diminishes, they may yet 
be enabled to derive useful information from the experience obtained with 
gas in Irish lighthouses, and to resume the interrupted experiments at 
South Foreland with good hope of arriving at a satisfactory conclusion on 
the relative merits of gas, oil, and electricity for lighthouse purposes.” 

The Commissioners of Northern Lighthouses, in answer to the letter of 
the Board of Trade, send a report from Messrs. T. Stevenson and J. A. 
Crichton. These gentlemen do not call in question or undervalue the 
opinion of so many nautical and scientific men as to the superior visibility 
of Mr. Wigham’s gas lights over the oil lights. But as to the general 
adoption of gas, the question remains whether intense light, properly 
directed, may not be more effective than the more diffuse light employed 
by Mr. Wigham. Cost and convenience, too, seem to the representatives 
of the Commissioners to be against the employment of gas. It would 
not be wise, they think, to come to any conclusion without further infor- 
mation derived from special experiments; and they proceed to point out 
certain optical imperfections in Mr. Wigham’s apparatus—specially dwell- 
ing on the diffusion of light—and again suggest that nothing short of 
observations which can be reduced to a numerical valuation can be really 
regarded as enough to justify a revolutionizing of the existing lights of 
the country. These gentlemen conclude their report thus: “ We think 
it highly desirable that experiments should be tried in order to ascertain 
whether, in combination with the electric light, the condensing inter- 
mittent system (which is unquestionably, optically considered, the most 
perfect yet adopted for lighthouse illumination) might not, in connec- 
tion with the system of characteristics of unequal periods of light and 
darkness, originally proposed by Mr. R. L. Stevenson, be made applicable 
tothe temporary illumination of the near-hand sea in fogs ; and an experi- 
ment of this kind would determine whether a smaller amount of light more 
strictly parallelized, might not be seen as faras agreater amount of diffuse 
light, provided the more intense beam is capable of being at once depressed 
to any required extent on the sudden occurrence of fogs. We think, then, 
that before the Board would be justified in altering their lights to Mr. 
Wigham’s plan, experiments such as this should be made to determine the 
question of amouniof light versus intensity of light. No direct comparison 
has ever been made the subject of experiment between the gas lights and 
electricity with apparatus designed for suddenly throwing downwards an 
intense beam in such directions as are required for a sudden incursion of 
fog. There seems good reason for expecting that sudden fogs may be 
satisfactorily dealt with by simply depressing the level of the carbons in 
relation to the focal plane, by the recent proposal of Mr. T. Stevenson to 
substitute for that purpose a cylindric reflector for the usual cylindric 
refractor. By depressing the carbon points in connection with an appa- 
ratus which will thus be wholly reflecting, the beams of parallelized rays 
will be easily thrown down on any required part of the sea.” They suggest 
that it would be well, before the present system of illumination is changed, 
to ascertain experimentally whether the electric light loses more by 
absorption in passing through an obstructive medium, such as fog, than an 
oil or gas light. 


THE PROPOSED ACQUISITION OF THE ASTON GAS SUPPLY 
BY THE LOCAL BOARD. 
Tue Purcnase ScHEME NEGATIVED. 

Yesterday week, at half-past eight o’clock in the morning, the collectors 
of the voting-papers for the poll on the gas question at Aston, met at the 
Public Offices, where they were received by the returning officer, Mr. 
Millward (Chairman of the Local Board), and Mr. Ansell (Clerk). Each 
collector was handed a ballot-box, and at nine o’clock the collection com- 
menced, The first box was brought back about half-past one o’clock, and 
the last later in the afternoon. Every ratepayer had one vote; and pro- 
perty owners from one to six, according to the value of their property. 
Notice was given to all who had not filled in their papers, and who wished 
to do so, that the papers would be received at the Public Office until 
twelve o’clock the following day. The counting of the votes commenced 
at eight o’clock on Tuesday morning, under the supervision of Mr. Mill- 
ward and Mr. Ansell. Several of the members of the Board were present, 
as also were representatives of the Aston Ratepapers’ Union. But little 
interest appeared to be taken in the proceedings. At half-past five o’clock 
the result of the poll was declared as follows :— 

Votes against the purchase. . . . +» «+ « « « « « « 19% 
Votes forthe purchase . . . . « « «© « © © « « « 1405 





Majority against . . .. . ooo eo os 


The total number of voting-papers sent out was 11,468; and of these 
2689 were returned by the distributors, as the people to whom they had 
been addressed could not be found. The good voting-papers returned 
numbered 3080 ; and adding to this the plurality of votes brought the total 
number of votes recorded to 3331. There were 2985 papers returned with- 
out having been filled up; 2266 had been lost or destroyed ; and 448 had 
been spoilt. 

A vote of thanks was accorded to the returning officer, who acknowledged 
the compliment. Several gentlemen present asked who would pay for the 
poll; but the question was not answered. 





Suppen CoLLapse oF THE Exectric Licut at a Banquet.—-On the 
occasion of the banquet held at Willis’s Rooms yesterday week, for the 
purpose of presenting Mr. Jacob Wilson with a testimonial in recognition 
of his services in the cause of agriculture, the electric lighting arrange- 
ments collapsed (as they not unfrequently do) at » most inopportune 
moment. After the loyal and other toasts had been duly honoured, the 
Chairman (the Duke of Richmond) rose to propose the toast of the 
evening ; and commenced by remarking that they had now arrived at the 
most interesting—— His Grace had no sooner uttered these words than 
the electric lights went out, and the company for some seconds were left 
in total darkness. There was great cheering and laughter, and a hurried 
scramble amongst the waiters for matches; and about a dozen of them 
commenced lighting the candles which had been placed in readiness. But 
by the time some of them were alight, the room was again illuminated by 
the electric light, and order once more restored. 





GASEOUS FUEL AND SMOKE PREVENTION. 

A fortnight ago we gave in the columns of the Journat the portions 
specially interesting to our readers of the address of Sir Frederick Abel, 
at the opening meeting of the Society of Arts for the present session. 
Since then Mr. T. Fletcher, of Warrington, has written two letters to the 
Journal of the Society of Arts on the above-named portion of the subjects 
dealt with by Sir F. Abel. 

In his first letter, Mr. Fletcher says: “ Sir F. Abel appears to look on 
the practical realization of the economical and smokeless use of fuel as 
yet in the dim future. He is, doubtless, as well acquainted as any living 
authority with the possibilities of gaseous fuel; but does not appear to be 
very sanguine of its general adoption by those to whom we owe our pre- 
sent smoke-polluted atmosphere. I have never joined in the agitation 
for smoke abatement, for the simple reason that I have no faith in the 
present method of advocating it. think I may claim without egotism, 
to know something of the subject in some of its bearings; and in 
calling attention to the practical results obtained in my premises, 
I do not claim to have done anything wonderful, or to have made 
any brilliant discovery. As a matter of fact, I do not consider 
that any ‘brilliant discovery’ is necessary for the realization of a 
very great part of the programme of the advocates of smoke abatement; 
the means adopted being both rough, simple, and cheap. In my own house 
we have remaining one coal fire, which is occasionally used, but which will 
shortly be, like all the rest, done away with. We have 14 rooms, with hot- 
house and conservatory ; and have used 4 tons of coal in 2 years. We shall 
probably not use 1 ton in the next 20 years; and we adopt the system we 
use because it pays and is convenient. At the works, where we employ 
between 120 oak 130 hands, using an ordinary steam-boiler (hand-fired) 
with engine, 2 blacksmith’s fires, and 16 tinmen’s stoves, smoke is never 
seen, except for a few minutes when fires are being lighted; and, to those 
who are sufficiently interested, I am prepared to demonstrate beyond ques- 
tion that smokelessness and economy, both in labour and fuel, may go 
together without any great expense or preparation in any way. The 
Society has done me the honour to award me the Siemens gold medal for 
the best application of gas to heating and cooking in dwellings. If they 
will offer another prize for smokeless works and dwellings, the cost to 
compare favourably with those of the smoke-producing order, I will at once 
put in my claim for it, based on the results of the last twelve months or 
more,” 

Mr. Fletcher's second let‘er is as follows :—‘ My letter has raised a storm 
of correspondence, to which it is impossible to reply singly. The steam- 
boiler is an externally-fired plain cylinder, with round ends, carried by 
webs at each side, so as to allow a flue to envelope one-half the circum- 
ference. The flue does not return. The boiler is 3 ft. 6 in. diameter ; 
fire, 3 ft. 6in. wide; fire-bars, 2ft.6in. long. At the end of the fire-bars 
the bridge rises as a semicircle to within 5 inches of the boiler; and this is 
continued the whole length, making a very wide and shallow flue. The 
boiler is 15 feet long; and the feed-water tank is set in the centre of the 
flue, close to the end of boiler. The waste heat is so small that the 
feed-water becomes barely warm to the hand. It is, for all practical 
purposes, cold. The fire-bars are set 12 inches below the bottom of 
the boiler. The fuel is gas coke; the water and steam space are very 
large; and the boiler gets scant attention and irregular firing. The aver- 
age evaporation for three years past is 7; lbs. of water per pound of gas 
coke; the boiler being usually driven to its maximum capacity, and there- 
fore not very economically, Coke, broken small, is used in the smithy 
fires, and the same fuel is used in the tinmen’s stoves ; all the fuel being, 
of course, smokeless. The baking of japanned work is done by gas, as is 
also all ordinary brazing. An exception, so far as the fire under the boiler 
is concerned, may be made in the fact that we bank up with a small 
quantity of close slack; but this makes very little smoke when the first 
spark breaks through the surface. Wedo not always bank up, as the boiler 
holds its heat extremely well. In the house we have a plant-house, with 
about 140 feet of 4-inch pipe, and a large reserve tank for equalizing the 
heat and doing away with the necessity for any night firing. This 
arrangement is heated by a boiler, consisting of four coils of 1-inch 
steam-pipe—coils 8 inches in diameter, 2 inches apart, fired from the 
top. This has worked perfectly with coke for five years. Average 
cost of coke, 28s. 6d. per annum ; minimum of 50° kept in one of the 
plant-houses. The washing, drying, airing of clothes, and ironing are 
done practically entirely by gas; fire never being used unless it happens to 
be required for something else. If a fire exists in the kitchen grate, the 
range over is used, assisted, when necessary, by a gas-burner in the oven; 
if not, the gas-oven and boilers are used for all cooking. Water for 
scullery purposes is heated over the scullery sink in a small cylinder, with 
a low-power gas-burner underneath ; the cylinder being self-filling. Bath 
water is heated in the bath-room in a small tank with burners under, as 
we have only asmall gas-pipe, and no flue available. Gas is used exclusively 
for fires, except in the kitchen; and it will be used there also in a short 
time, the fires being all made of a block of very porous fire-clay, with 
asbestos fibres. The price of gas here is 3s. 3d. per 1000 cubic feet. The 
total gas bill, including lighting (which we estimate at £8 per annum), was 
£20 14s. for 1883, and £20 10s. for 1884; the gas accounts being made up to 
November each year. Four tons of coal have been paid for in two years; 
but notall used. Ordinary supervision has been exercised in the use of gas, 
but no special care. We average ten oreleven in the household. The house 
contains three sitting-rooms and eight bed-rooms, with the usual acces- 
sories. We use gas freely; but, as will be seen, we do not pin our faith on 
its exclusive use. It is simply a question of which fuel suits us, and pays 
best to use.” 





PRESENTATION TO Mr. D. H. ANpERSoN.—As a mark of their apprecia- 
tion of the manner in which Mr. D. H. Anderson (second son of Mr, George 
Anderson, of Great George Street) has managed the Bastia, Corsica, Gas- 
Works, the proprietors have arranged to present him this Christmas with 
a very handsome silver salver, which was on view in London last week 
prior to being sent out for Mr. Anderson’s formal acceptance. A suitable 
inscription, in the following words, is engraved on it:—“ Presented to 
David Hunter Anderson, by the proprietors of the gas-works, Bastia, 
Corsica, in appreciation of his excellent management of their works for the 
last three years. Xmas, 1884.” 

Tue Water Suppty or Hotyrweii.—Last Wednesday a public meeting 
was held at Holywell to consider the question of abstracting water from 
St. Winifred’s Well for the public supply of Holywell, Greenfield, and 
Bagillt. A Company has been formed for the purpose of carrying out the 
scheme; and notice of an'application to the Board of Trade for a Pro- 
visional Order to execute the work has been issued. The millowners in 
the Greenfield Valley, who depend ey A upon the spring for the motive 
power to drive their machinery, oppose the project; it being contended by 
them that the well does not yield one-half the quantity of water which it 
used to do, and that to abstract water from the already reduced supply 
would be to cripple the manufactures, which are the only source of revenue 
to the town now that lead mining has come toa deadlock. The meeting 
decided against the project. 
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SOUTHWARK AND VAUXHALL WATER COMPANY. 

The Half-Yearly General Meeting of this Company was held on Tuesday, 
last, at the Offices, Sumner Street, Southwark—Alderman Sir H. E. Knieut 
in the chair. 

The Secretary (Mr. A. Jelly) read the notice convening the meeting, and 
the report of the Directors and statement of accounts for the half year 
ending Sept. 30 last were taken as read. 

The CHarrMan, in moving the adoption of the report, said there were 
two or three items in the accounts of some importance, as showing the 
progress and present position of the Company. If the shareholders took 
the capital account, they would find under the head of mains, &c., that 
there had been spent £4900 this half year, against £2300 in the corre- 
sponding half of 1883, and £2600 in the first half of the present year. 

his was accounted for by the number of new mains they had taken over 
in what was formerly their ultra-parliamentary district; and also by the 
new mains they had laid for the better supply of Wimbledon. When they 
obtained their Act they promised the Wimbledon people that no time 
should be lostin laying a larger main through their district; and he thought 
that within two or three months after they had obtained their Act this work 
was done. They were anxious that it should be seen that whatever they 
undertook to do they would do. As to the item of law and parliamentary 
expenses in the accounts—£2115 in the two half years—the shareholders 
might congratulate themselves, and say that it was the best £2000 ever 
spent by the Company. This sum represented the obtaining of their new 
Act—an Act which gave them a proper title and parliamentary holding 
over the whole of the district extending from Wandsworth to Richmond, 
a district in which they had been supplying water for many years 
without parliamentary sanction, but into which they had been compelled 
to go by the exigencies of the public requirements. It had only been by 
the determination of the Directors, notwithstanding outside efforts, and in 
spite of attempts made even in that room, that they had now obtained 

arliamentary title over the whole of the district. The total under the 
of expenditure during the half year was £18,000, against £5000 only 
in the corresponding period, but against £2180 for the first half of the pre- 
sent year. This was altogether to be accounted for by the new works at 
Hampton. During the first half of the year they paid a large sum towards 
these works; and they had paid a considerable amount more. The works 
were almost completed, and were eminently successful. He had not the 
least doubt that this system of what he might call “natural filtration ”— 
that was, using the enormous gravel-bed which was under their land at 
Hampton for the purpose of filtration—was one of the wisest things 
ever attempted, and would save the Company a considerable outlay 
in the future and also enable them to supply water of even better 

uality than they had been supplying recently. He next came to 
the expenditure on revenue account; and he had to call the share- 
holders’ attention to the fact that the pumping and engine charges 
had this half year been £9600, against £9400 last half year, and £8800 
in the September half of 1883. Many reasons had contributed to this in- 
crease. Among others, the very long and dry season they had had. In 
consequence of the dry season, they had to pump as much as 4, 5, and 
6 million gallons of water extra perday. This had tended to a greater con- 
sumption of coal, and to an increase of expense in other directions, which 
would pretty well account forthe increase. But in addition to this they 
had had to pump with greater power, on account of the tendency now- 
a-days to erect high buildings ; and higher pressure meant greater expense 
and larger consumption ofcoal. With regard to rates and taxes, during the 
past half —_ they had paid no less than £7400, against £5700 in the corre- 
sponding half of 1883, and £6400 in the first half of the present year—that 
was to say, that they had paid no less than £1650 more for parochial rates 
and taxes than they did a year ago, and no less than £960 more than they 
paid in the first half of the present year. He mentioned this fact to show 
them how every possible opportunity was taken by the parochial authorities 
to increase the assessments of the Water Companies, and get from them 
the utmost penny they could, although they were only too glad to band 
together to prevent the Companies from getting what they were fairly 
entitled to under their Acts. In the items of stationery, printing, and 
establishment charges the shareholders would notice a considerable increase 
— £1629, against £461 a year ago, and £1200 in the first half of this year. This 
expenditure had, he might say, been almost entirely caused by the enor- 
mous expense put upon the Company, in consequence of the reassessments 
in their district, and in consequence of what he might call the wilful obstruc- 
tion which had been thrown in the way of them doing their duty. They 
had not only had to issue a very large number of notices, but had to 
employ temporary clerks to make out extra notices, so that_people should 
not be able to plead ignorance as to what their duty was under the altered 
system. They had also to go through the whole of their assessments, and 
employ an additional staff of clerks to make a thorough revision of the 
whole of their district. All this had amounted to the large sum he had 
mentioned; but at the same time they had resorted to every economy 
consistent with the due discharge of their duties. On the opposite side of 
the revenue account it would be seen that other charges stood at £5120, 
against £925 in the corresponding period of 1883, and £1800 in the first half 
of the present year. This increase was to be attributed wholly to the 
reduction in the water-rates in consequence of the reassessments. The 
water-rates accrued stood now at £108,400, against £103,300 in the first 
half of the year, and £104,200 in the September half of 1883. This 
apparently showed an increase; but it was not a true increase. They 
were not going to imagine they would get the £108,000, because this 
amount was calculated on the old assessment, before the revision, and it 
had been necessary to do so, as their charges were made once a year, from 
Michaelmas to Michaelmas. To meet the difficulty, however, Mr. Stone- 
ham, the Government Auditor, had carried forward to the next account, 
to provide for losses, £14,000. Last half year they wrote off for this pur- 
pose about £12,0C0; and the time before it was £7000. Last half year 
the amount, as he had said, was £12,000; besides which they had sur- 
charges £968—making £12,968, This amount was amply sufficient to meet 
the loss during the past half year, because it had left a surplus of £1163 to 
the good; and they might well suppose that the £14,000 he had men- 
tioned, plus this £1163, would be ample to meet all the losses which they 
might expect to come against them in consequence of the revision of their 
assessments and other causes. The amount of dividend and interest 
account was £56,800; and he proposed to deal with this figure and the 
£14,000 carried forward to provide for losses together, otherwise a certain 
impression might be created. Adding these two sums together, there was 
£70,800. In September, 1883, they carried forward £7000, which with the 
sum available for dividend amounted to £69,900; and for the first half of 
-this year they carried forward £12,000 to meet losses, and they had 
£56,000 available for dividend—making together £68,400. Taking the 
amount available for dividend, they would show a decrease as compared 
with the two previous half years; but adding the two sums together, as 
he had done, they showed a constant, fair, and steady increase in their 
revenue, notwithstanding all their difficulties, in the past three half years. 
In the dividend and interest account there was only one item to which he 
need call attention; and this was the balance —— to dividend— 
£45,700 ; showing a decrease as compared with the two previous half 





years. This, however, was to be accounted for in this way: In the 
September half of 1883 they wrote off £7000 for losses, and in the past 
half of this year they wrote off £12,000; while they now had written off 
£14,000. This was dealing in another way with the figures he had already 
placed before them. As to their liabilities and assets, their capital had in- 
creased in consequence of the call on thenewshares. The outstanding trades. 
men’s accounts were somewhat more than usual this half year; but this 
arose from ordinary causes. There might be a larger quantity of coal not 
paid for, but there was nothing to which to call particular attention. The 
water-rates and service accounts due to the Company were £108,000, less 
the amount paid in advance—£38,000. The amount paid in advance in the 
revious half year was only £9400; while it was £8300 in September, 1883, 
he reason why the amount had gone up to £38,000, was because there was 
included in it the quarter’s rates, which they now collected in advance. Up 
to this half year they had not collected a quarter’s rate in advance; but 
they had felt compelled to adopt this course, as it was said in the Law 
Courts that they were afraid to do so because it would give the public an 
opportunity of suingthem. They felt that they wanted nothing but what 
was fair; and they adopted a strictly parliamentary course, and had a 
quarter’s rates in advance. The amount was not available for dividend 
now, although it had to be mentioned; but it was carried forward to next 
half year. The item of water-rates in the hands of collectors for collection 
stood at £8400, against £3800 last March, and £2100 in September, 1883, 
This wasall caused by the determination of many people in the Company’s 
district not to pay their water-rates if they could help it; and this feeling, 
he regretted to say, was fostered and countenanced by many public bodies 
and public authorities in the district. They all knew perfectly well what 
the law was—that a man should pay his water-rates, on the net annual 
value of the premises; but certain public authorities seemed to think that 
it was creditable to maintain and give credit to people who refused to pay 
what had been said to be right by the highest judicial authority in the 
land. Some said that they ought not to pay except on the rateable value; 
but the Company could not accept this, because it would be illegal. Hence 
the amount of arrears he had mentioned. The Directors had not thought 
it right to carry out their powers, and discontinue the supply in those 
cases ; and they trusted to see better counsels prevail. He had said every- 
thing which it occurred to him to mention to the shareholders on the 
accounts ; but if they required any further information on them he would 
be happy to give it afterwards. Referring to the report, he said they 
would see that their revenue from water-rates during the past half year 
was £87,800; showing an increased falling off in absolute receipts as com- 
pared with the two previous half years. But this was accounted for by 
the large amount of arrears, and the absolute loss which they had sus- 
tained through the reduction of their assessments. Their new supplies 
were keeping up very well; and in the past half year they had an increase 
under this head at the rate of nearly £2000 a year. ‘They had laid a 
larger mileage increase of mains than in the previous two half years, 
having put down nearly six miles of new pipes, against four miles 
to Lady-day, 1884, and five miles to Michaelmas, 1883. This was ex- 
plained by the new main they had laid in Wimbledon (which was very 
urgent), and by their having taken over, as they were bound to do, 
as honourable men, the mains that had been laid by independent 
parties in what was previously the ultra-parliamentary district of the 
Company. He had stated that the new works at Wimbledon were almost 
completed. As to their well at Streatham, the whole of the half year 
had been spent, not exactly in experimenting, but in preparing and adapt- 
ing it to meet the public supply. They had at last been able to send a 
sample of the water to the Local Government Board, and they had duly 
inspected it, and had pronounced it to be excellent for all dietetic purposes. 
Further works would have to be carried out; but they had, they believed, 
struck a splendid auxiliary source of supply. Their Engineer (Mr. J. W. 
Restler, M.Inst.M.E.) thought they would get something like 3 million 
gallons of water = day from the Thanet sand; and he was also of opinion 
that if they sank another well, and pierced through the chalk, and then 
ran adits, they would be able to get another 4 million gallons. Ifthey were 
as successful in their chalk well as they had been in the Thanet sand, they 
would have reason to congratulate themselves. They had been trying to 
give a constant supply in the further part of their district; but in this 
matter, as in every other direction, they had been baulked and trammelled. 
Vestries and local boards raised difficulties as to their taking up roads; and 
they were also trying to prevent the Company from putting on stop-cocks 
to prevent the waste which went on. Although these bodies cried out and 
asked water companies to do the most unreasonable things, whenever the 
latter attempted to march in the path of progress, they were met with every 
obstruction. They had notified in district after district their intention 
to give the constant supply; but people would not alter their fittings 
for it, and they were supported by the public authorities in preventing 
what they believed would be a great public advantage. The Bill 
of the Company received the Royal Assent on the 28th of July 
last;.and he did not know of anything that had ever occurred in his 
whole life that had given him greater relief and greater pleasure than 
when the final stage in the progress of the measure was passed. He had 
had no doubt of their getting the Bill; but, owing to the urgency that 
existed throughout that district for a proper supply of water, the Directors 
had felt the utmost anxiety. They knew that they might have gone on 
for a little while longer as they had been going on; but they were over- 
whelmed with anxiety for the people in the district concerned, as they saw 
that unless they were permitted to spend their capital there, on parlia- 
mentary authority, there would be some fearful calamity either from fire 
or drought, or some other cause which everyone would deplore. All this 
anxiety had been removed from their shoulders when the Bill received 
the Royal Assent. It did not receive it, however, until it had been sub- 
jected to no end of unusual attacks in passing through both Houses of 
Parliament. It was an extremely eel fight; but he referred to this 
matter only to congratulate the shareholders on having obtained the Bill 
solely for the reason that he believed that by its means they would be able 
to do their duty satisfactorily to the larger territory which was now under 
their control. Not only had they to fight their own Bill through, but last 
session no less than six Bills were promoted to damage the Water Com- 
panies. He was happy to say that the whole of these Bills were defeated; 
and he believed they were defeated solely by the manner in which the justice 
of the position of the Water Companies was placed before the members of 
the House of Commons. Some of the Bills never came before that 
House, so to speak; but as to those that did, what he had always said 
would happen had happened. He always said that justice would prevail; 
that fair regard would always be paid to support those interests which 
Parliament had itself created; and that they would not find the House of 
Commons ever thinking it possible that they could take away from a public 
body those privileges which they had given, and on the strength of which 
alone they had been able to raise their capital. Although this was the case, 
they were now threatened with a revival of two of those Bills. One was 
Mr. Torrens’s Bill, which had for its object the compelling of the Water 
Companies to base their charges on rateable value. Mr. Torrens was a 
liberty and property defender, for he (the Chairman) had seen his name on 
the Council of the Liberty and Property Defence League. This appeared 
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to be the way in which Mr. Torrens would promote liberty and defend 
property: He would promote liberty by inciting people to repudiate the 
decision of the highest legal authority in the land—the House of Lords; 
and he sought to override that decision by introducing a Bill in the House 
of Commons setting aside the decision by having another basis of charge. 
What was that basis of charge. The present basis was net annual value. 
But Mr. Torrens said: “I don’t care about that. It is true you have 
raised your capital on that basis, but we will have rateable value. I know 
that this will —e a considerable portion of your income, and take 
away from you all the income you have, in the difference between net 
annual value and rateable value; but Iam a defender of property, and I 
will confiscate the whole of that property in order that the public may 
be allowed to pay on parochial annual value.” This was not at all his 
(the Chairman’s) idea of defending property. The House of Commons 
had given the Water Companies their powers of charging; and until 
these powers produced an unreasonable amount, Parliament ought not to 
step in and interfere. He believed that the average dividend paid in the 
last 30 years by the bulk of the Water Companies would not exceed 54 per 
cent. They would have to meet this Bill; and, to the best of their ability, 
prevent it passing. He hoped that they would succeed, for it contained 
a grossly unfair proposition. He knew that outside the parliamentary 
parishes a house might be let at £80 a year, while the parochial value 
might be £67; and another house could also be let at £80 per annum, and 
the parochial value be £40. There was nothing to prevent parishes out- 
side the parliamentary boundary assessing their values in such a way as 
to prevent the Water Companies getting anything, while they themselves 
would not be affected. He saw that the Metropolitan Board of Works had 
also given notice of the introduction of their Bill—the Bill he supposed of 
last year—to give them pou to use money, collected from the public in 
connection with the works they were carrying out, in harassing the Water 
Companies by bringing lawsuits against them, or in promoting Bills in 
Parliament. He did not hesitate to use the word “ dishonest ” as to both 
these Bills, as the parties knew that the Water Companies’ undertakings 
were meant to be bought up by some public body ; and he maintained that 
it was nothing but dishonesty to try and reduce the value of their under- 
takings before they were acquired. As to remarks which had been made 
during the past half year with regard to the Metropolis taking its supplies 
from the River Thames when it had an unusual season of drought, a panic 
or excitement had been attempted to be got up, throwing the nieces! 
on the Water Companies for there being so little water in the river owing 
to the larger quantity of water which they had taken ; just as if the water 
supply of the Metropolis were quite a small thing compared with a 
— boathouse being high above the tide for a short time. Sir F. 

olton’s report for October would, however, show the very insignificant 
effect which the extra water taken from the Thames by the Companies 
would have on the flow of water in the river. During the past dry season, 
in consequence of the additional quantity of water that had to be pumped, 
the Water Companies had taken from the river something like 20 million 
gallons a day more than usual. This had made some 20 million gallons less 
passing over the weir at Teddington; but, notwithstanding this, even in 
the past dry season there had been an average of 300 million gallons of 
water a day passing over Teddington Weir. So theshareholders would see 
the paltry effect the 20 million extra gallons a day taken by the Water Com- 
panies had had. The lowness of the water had been caused by the 
improved channels which had been made by the Thames Conservancy to 
assist navigation ; and if it was to be prevented, the remedy appeared to 
him to have a full-tide or a half-tide lock lower down. [The Chairman then 
read the following extracts from Sir F. Bolton’s report in support of his 
remarks :—“ At the present time, after two dry winters and a spring of un- 
usual drought, there are about 410 millions of gallons per day passing the 
Lambeth works, and about 415 millions passing over Teddington Weir. 
Adding 80 millions at present abstracted by the Companies, the quantity 
at Teddington would be 495 millions without such abstraction ; that is, the 
Companies are taking less than one-sixth of the minimum flowing volume, 
. « « Fewpeople, perhaps, are aware that in an excessive flood, such as 
occurred in November, 1852, the water that passed over Teddington Weir 
in four days, during its highest flow, would have supplied the Thames Com- 
panies’ districts fora whole year.” ] So many attempts had been made to put 
on the Water Companies the responsibility of having reduced the volume 
of water in the river, that it would be well if people would recognize facts, 
and then they would seethat the Thames was a source not only enough to 
supply the people of the Metropolis with water, but that if the population 
increased fourfold they would still have the river among them. At the 
same time he was not one who would attempt to depreciate the effort to 
obtain water from the chalk; but he did not believe that the water 
in the chalk was inexhaustible, for they knew perfectly well that wells 
became lower. The idea that the River Thames was going to “ give in” 
was utterly absurd; and he hoped, therefore, that there would be no 
outrageous expenditure in supplying water to London. Coming back to 
the Company’s affairs, he said he should have to move the declaration of 
a dividend at the rate of 8 per cent. per annum. 

Mr. C. M. Vratus seconded the motion. 

A SHareno_per asked for an explanation as to the Company’s Bill to be 
introduced next session. 

The CHatrMan apologized for omitting to refer to this matter, and stated 
that the Directors had found it necessary to promote a Bill next session for 
one or two reasons. There was a certain dust-yard at Wandsworth, as to 
which they gave a pledge to the Local Government Board last year that if 
they went to Parliament they would take steps to include and purchase it. 
It was near their filter-beds ; but it did no harm, as Dr. Tidy had stated in 
his evidence before the House of Commons last year. Another reason for* 
their going to Parliament was that they might be able faithfully and 

roperly to carry out their obligations to their new parliamentary district. 
They promised Wimbledon that they would give them a constant supply ; 
and they intended to fulfil their promise. To do this, however, they had 
been obliged to seek a piece of land of sufficient elevation. This they had 
found ; but it was slightly outside their district, and they could not get a 
eee of land elsewhere that would suitthem. They were obliged to go to 

arliament forthis purpose. As they were going, and seeing the necessity 
for having not only an abundant supply of water for ordinary purposes, 
but also the importance of there being no deficiency under extraordinary 
circumstances, they also asked for powers to lay an extra main from 
Hampton, so as to meet every emergency. 

The motion was then put and carried unanimously; and resolutions 
were afterwards passed declaring the dividends recommended, and re- 
electing the retiring Directors and Auditors. 

A vote of thanks having been accorded to the Chairman and Directors, 

The Cuarran briefly acknowledged the compliment, and testified to the 
invaluable services rendered by the staff, the Solicitors, and the Parlia- 
mentary Agents (to whom, he said, the thanks of the proprietors were due). 

The proceedings then terminated. 





Tue chairmanship of the Louth Gas Company, rendered vacant by the 
resignation of Mr. C. Bowman, J.P., has been filled by the appointment 
of Mr, C, M. Nesbitt, J.P. 





NOTES FROM SCOTLAND, 
(FROM OUR EDINBURGH CORRESPONDENT.) 
Eprinsureu, Saturday. 

The lighting of public buildings is a matter worthy of more attention 
and great improvement. The possibilities of gas lighting were never so 
fully appreciated until various demonstrations took place in competition 
with electric illumination ; and local authorities all over the country have 
been directing more or less attention to the street lamps—increasing them 
in number, and securing the most advantageous kinds. Still parsimonious 
scruples prevail in the extended use of a well-tried light, which in some 
quarters were not felt in connection with a novelty. The same blundering 
is occurring indoors. Public buildings are first considered from an archi- 
tectural point of view, then the sanitary aspect is considered—the venti- 
lation and the doorways looked to. But the artificial lighting finds little 
or no consideration ; and the unscientific, old-fashioned systems of gas- 
fitting generally prevailing, aid the popular disparagement of the means 
which, if properly and fully employed, would leave nothing to complain 
of or to be desired. A few weeks since the largest hall in the Metropolis 
of the West wax brilliantly illuminated with the electric light, for a fancy 
fair—irrespective, of course, of cost ; and in the same place I have seen the 
great political leaders of the day striving hard, with the ordinary light 
vouchsafed in the place, to decipher their notes. Pillars and galleries are 
taken as a matter of course for gas-brackets ; and the free and full diffusion 
of light is generally ignored. Sunlights would seem to be discarded as too 
troublesome as well as economic; and we find in some of our public insti- 
tutions cordons of superfluous lights—a matter considered of secondary 
importance to the mechanical facility with which they can be lighted. 
Gas companies do not provide consulting engineers for their consumers ; 
but it would certainly be a wise and prudent course to point out to them 
much of the ineffectual gas lighting that prevails in the present day. In 
the case of public buildings the advice is not likely to be misunderstood or 
unappreciated. 

The decision which I briefly mentioned in my “ Notes” a few weeks ago 
with regard to the assessment of gas companies for water-rates has so dis- 
pleased local authorities, that it is likely to be brought under the review 
of the Superior Court. The question arose between the Commissioners of 
Police and the Kinross Gas Company over the demand made by the former 
for water-rate to the full extent of the value of the petitioner’s works. The 
Company submitted that they were entitled to have their works rated on 
one-fourth of their annual value only asa manufactory within the meaning 
of the 94th section of the Public Health Act. The Commissioners’ logic 
was weak enough—that joiners, bakers, tailors, and shoemakers might 
make the same demand. They had not done so, however; and without 
taking into account what might be, the Sheriff gave judgment in favour of 
the Company. 

The Broughty Ferry Police Commissioners are quite brisk over the gas 
matters of the town, and are duly impressed with the importance of their 
undertaking, which now includes a largely extended area formerly attended 
to by Dundee. At a meeting of the Commissioners this week, the Chief 
Magistrate mentioned that it would now be requisite to take the necessary 
steps to procure a Provisional Order to enable them to take over the gas- 
pipes at West Ferry belonging to the Dundee Gas Commissioners. The 

rice to be paid for the piping in question is £600; and the meters are to 
be taken ata valuation. It was agreed to authorize the Clerk to take the 
necessary steps—a trouble and expense which should be saved to commu- 
nities by general powers conveyed in a public statute. Under the Public 
Health Act, communities may make arrangements (without any Provisional 
Order) for obtaining a new or additional supply of water for domestic pur- 
poses; compensation to proprietors being regulated by the Lands Clauses 
Acts. The acquisition and extension of gas undertakings is not so much 
less important, and should be empowered under the Municipal and Police 
Act, for instance, which is again to be introduced into Parliament next 
session, and would merely require some alteration in this respect to make 
it effective. 

A new member, it is to be presumed, of the Town Council of Selkirk, was 
very naturally much exercised in mind this week over a report showing the 
number of lamps erected by private individuals, the gas consumed in which 
is paid by the Council—that is, by the general body of ratepayers. The 
idea of allowing publicans and other traders to erect lamps for the adver- 
tisement of their special business, or for the guidance of the uncertain 
footsteps of their departing customers, and the town to keep up the light, 
is as novel as it is rare. It is no doubt founded on the economical view 
that the town was saved the expense of a lamp; but the interest on the 
cost would compare badly, I fear, with the yearly charge for the gas 
supplied. The principle is certainly wrong, and the member of the Council 
maintained, forcibly and reasonably, that all the lamps which were con- 
suming gas paid for by the town ought to be the property of the town, and 
the Council should have (and have had if they liked to exercise it) the right 
to erect them where they thought necessary. The objection was well 
a and the objector authorized to bring forward a motion on the 
subject. 

In the Fife coal trade it is reported that the shipments of coal continue 
very poor, and are much under the usual deliveries at this season. For the 
month of November the total quantity shipped at Burntisland Docks only 
reached 60,101 tons, as compared with 75,012 tons in the corresponding 
month last year; while for the year they will be upwards of 50,000 tons 
less. There is no change in the price of steam coal; 6s. 6d., 6s. 9d., and 
7s. per ton f.o.b. Burntisland, being the minimum selling rates. 

(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

The Town Council of Glasgow, sitting as the Corporation Gas Commis- 
sioners, had a grand field-day on Thursday ; the chief subject of contention 
being the alleged purchase of 50,000 tons of cannel coal by Treasurer Walls 
and Mr. Foulis (the Gas Manager), with the authority of the Gas Com- 
mittee, and without taking tenders for the same. Bailie Jackson, who was 
the leader of the attack upon the Committee (or, rather, upon Mr. Walls), 
had the same matter up at a former meeting of the Town Council, on 
which occasion, as I indicated at the time, he made a very poor case in 
support of his allegations. On this latter occasion he did not succeed 
much, if at all better; and his remarks called forth an excellent defence 
from Mr. M‘Laren, who is practically the Convener of the Gas Committee, 
and from Treasurer Walls, who submitted a long statement by way of 
illustrating how the coals required by the Gas Trust have been purchased 
during the present year. He would not admit that there had been 
any “ higgling,” or attempts to beat down the prices of firms who 
had tendered to supply coals; and he stated that during the past eight 
years the businesslike system that had been followed by the Gas Com- 
mittee in making their purchases had resulted in a saving of between 
£25,000 and £26,000. Bailie Jackson had prepared the members of the 
Gas Committee and of the Council generally for a “set-to” with Treasurer 
Walls by means of a very wordy correspondence which he had had with 
the Town Clerk, and which had boon rinted in its entirety and circulated 
amongst them; the subject-matter being his allegation that coals had 
been purchased without receiving tenders in the proper way. As it 
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eventually turned out to be, the “affair” which gave character and point 
to the “‘ field-day” was very much a case of “blank firing,” and the pro- 
ceedings may be said to have ended almost, if not altogether in a “ fizzle” 
—a sort of “drawn battle ;” evidence of which is seen in the fact that 
in the end Bailie Jackson said that he would not propose the motion of 
which he had given notice at a former meeting in regard to coal con- 
tracts, seeing that all the contracts had been made for the current year, 
but that he would do so prior to the period for purchasing for the fol- 
lowing year. | 

A discussion subsequently took place on the alleged inferior quality of | 
the gas, and the increase in the accounts of consumers, notwithstanding 
the decrease in price, together with the (alleged) fact that no increase had 
been made in the number of burners in use, or the length of time that the gas 
was burnt. Many of the remarks made by the speakers were quite beside 
the question ; and some were, doubtless, based on an incorrect appreciation 
of the facts involved in the matter. Mr. M‘Laren remarked, in the course 
of the discussion, that every gas consumer who suspected that his meter 
was not indicating correctly the quantity of gas passing through it, had the 
matter in his own hands, seeing that provision was duly made for having 
each meter tested that was complained of; and, as to the quality of the 
gas, he said this was a matter that was in the hands of the Magistrates, 
and did not depend on the tests made on behalf of the Gas Committee. 
But Bailie Richmond expressed himself as being totally dissatisfied with 
the system of testing, as it was not, he said, worth the paper on which the 
return was written. He urged upon the Convener that some better means 
of testing the gas should be arrived at. To this Mr. M‘Laren replied that 
the Corporation were testing their gas according to the best system known 
at the present time. Still Bailie Richmond indicated that he was a sceptic 
on the matter by calling out ‘‘ Question.” 

1t would almost seem as if the Hawick Town Council were determined 
upon concussing the local Gas Company into doing something which has 
never yet been explicitly put before the last-mentioned body. In con- 
formity with a resolution of the Council, the initiatory step towards the 
introduction of the “light of the future,” for street purposes, was made 
in the town last night, by Messrs. Anderson and Munro, electricians, of 
Glasgow, who suspended two Pilsen arc lamps in Tower Knowe and High 
Street. The lamps were lighted at seven o’clock, and, it is said, continued 
for an hour with fairly satisfactory results, although one of the lamps was 
turned off because of some slight defect. In the course of the evening a 
lecture on the cost and production of the electric light was given by Mr. 
Munro in the Art Gallery. The lecturer, at the outset, declared that gas 
must eventually give way to the electric light ; and he hoped that the pro- 
posal to illuminate the town with the electric light would be carried out, 
not only for itself, but as an example to other towns, by maintaining the 
credit of the borough as being a leading “light” in the South of Scotland. 
It is said the experiments are to be continued for several nights. If the 
Hawick Town Council seriously think of “ snuffing out” gaslight, I think 
they would do well first to make themselves familiar with the pecuniary 
and other difficulties that have attended similar experiments, both in 
Scotland and in England. 

For the first time in its history, the village of Dalmuir (which is on the 
north bank of the Clyde, near Bowling, and is the industrial head-quarters 
of the Clyde Navigation Trustees) was supplied with gaslight on the even- 
ing of Friday, the 5th inst. The gas is obtained from the works at Old Kil- 
patrick, which were acquired some time ago by a number of gentlemen who 
are mostly, if not all, otherwise connected with the gas industry, and who 
are constituted as the Dalmuir, Kilpatrick, and Bowling Gas Company, 
Limited. According to some people, it is thought that within the next 
quarter of a century Dalmuir will become one of the largest towns in 
Dumbartonshire. The price of the gas, which is the same in all the three 
places, will be reduced as soon as the consumption shows a decided increase. 
Service-pipes and meters are being rapidly fitted in for the new consumers 
at Dalmuir. 

A few sharp fluctuations in price have taken place in the Glasgow pig 
iron warrant market this week ; but they have been within comparatively 
moderate compass. On the whole, however, a steady downward move- 
ment has been made. Trade generally seems to be getting more and more 
depressed. Buyers have very little confidence, and their wants are easily 
satisfied. Yesterday’s closing prices were: Buyers, 42s. cash and 42s, 2d. 
one month; sellers asking 4d. more per ton. 

There is very little animation in the coal trade. Everyone seems to be | 
grumbling about the prospects, which are certainly not bright; and many | 
works have to submit to an occasional idle day. A fairly large quantity of | 
coal is being disposed of, judging by the tonnage sent along the railways. | 
Household qualities are in fair request. Prices in some instances are not | 
very firm. 


} 


| the cost per lamp to the ratepayers. 


CURRENT SALES OF GAS PRODUCTS. 
LivEeRPooL, Dec. 13. 

Sulphate of Ammonia.—The market is weak in its outward appearance ; 
but on closer examination there is undeniably an under-current of strength, 
of which buyers must, to a certain extent, be aware, judging from the 
anxious inquiries which have been on the market this week. Certainly 
buyers act in unison, in so far as not to allow any advance in values; but 
as the Continent is apparently waking up, a different state of things may 
prevail presently. Prompt parcels at Hull keep meanwhile finding pur- 
chasers at £13 5s.; and there are buyers at Leith at £13 for prompt, and 
£13 10s. for forward delivery. Large shipments are being made from 
London. This leads to the conclusion that the speculators have been 
covering their “shorts” there to a large extent; of course considerably 
reducing thereby the stocks in that market. 


MancHeEstTeER, Dec. 12. 
The position of sulphate of ammonia in the market has suffered a further 
decline. £13 7s. 6d. is very difficult to obtain ; and £13 5s. is nearer the 
present value. It is not easy to see how any demand in the immediate 
future can take place which will anything like counterbalance the amount 
which will be produced for the next month or two. 


Tue Water Suppty or CHESTER-LE-STREET.—The result of the appeal 
recently made to the Local Government Board by certain ratepayers of 
Chester-le-Street, Durham, in respect to the water supply of the district, 
is said to be entirely in their favour. The allegation of the townspeople 
was that the water supplied to them by the local Company was impure ; 
and, in response to their petition, the Local Government Board sent down 
Mr. Taylor, one of their inspectors, to make full inquiries, to inspect the 
source of the Company’s water, and to report thereon. It is now stated, 
on reliable authority, that Mr. Taylor’s report has been received, and the 
Local Government Board have ordered the Chester-le-Street Guardians to 
at once secure their supply of water in volume, either from the Consett 
or Shildon Water Company. 


Tue Price or Gas at ALLERTON.—The deputation appointed at a meet- 
ing of ratepayers at Allerton, held on the 4th ult., accompanied by the two 
representatives of Allerton Ward on the Bradford Town Council, waited 
upon the Finance and General Purposes Committee of the Bradford Cor- 
poration last Friday week to request them to take some steps to obtain for 
the ratepayers of Allerton a reduction in the price they paid for gas. Mr. 
Robertshaw, who acted as spokesman, asked the Council to consider the 
advisability of purchasing the interest of the Clayton, Allerton, and 
Thornton Gas Company, or, if they would not take that into consideration, 
of refunding to the consumers of gas in Allerton the difference between 
2s. 6d. per 1000 cubic feet, which was paid in Bradford, and the 3s. 4d. 
which the Allerton people had to pay to the Company. He urged, asa 
strong reason for this, that if the township were included for rating and 
relief purposes in the Bradford Union, as now proposed, the assessment of 
the rateable value of property would be increased; and yet the inhabitants 
would not get the relief which they now enjoyed from a lower assessment, 
and which compensated to some extent for the higher charge for gas. 
The Chairman promised that the Committee would discuss the matter at 
their next meeting. 


Tue Pustic Licutine or NortHFLeET.—At the meeting of the North- 
fleet Local Board on the 3rd inst., the Clerk reported that he had received 
notice from the Chairman of the Northfleet and Greenhithe Gas Company 
(Mr. Head), to the effect that unless wet meters were substituted for the 
dry ones now in use in the public lamps, the present contract must ter- 
minate; and special notice had been received to this effect. Mr. Weeks said 
the Board commenced the use of gas in 1876-7 ; the account for the first year, 
including the cost of posts and fittings, being £574 18s. In 1878 the bill 
amounted to £460 1s. 6d. ; in 1879, to £492 16s. ; in 1880, to £450 17s. 4d.; in 
1881, to £616 12s. ; in 1882, to £623 3s.; in 1883, to £609 13s. 6d. ; and in 1884, 
to £795 6s. 54d. These figures showed a great advance; but, of course, the 
lamps had been increased in number, while other alterations had been 
made. In 1883 they knew they were not getting a proper supply, when 
the burners were supposed to pass gas at the rate of 5 cubic feet per hour. 
Under the meter system the Board paid for the gas consumed ; and yet 
the Company were not satisfied. The present suggestion, if adopted, might 
result in the Board’s paying £200 or £300 a year more than they ought to 
pay for their gas. Under these circumstances, he would propose that the 
Clerk be instructed to get out returns, extending over the whole period 
during which the Board had used gas, showing the number of lamps and 
The motion was agreed to. 





THE QUALITY OF THE 


LONDON GAS SUPPLY 


Durinc THE Four WEEKS ENDED DEC. 9. 


{From returns to the Metropolitan Board of Works by Mr. W. J. Drsprn, F.I.C., F.C.S.] 
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The Gaslight and Coke Company— | | 
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SULPHURETTED HyproGen.—None on any occasion. 


Note.—The standard illuminating power for common gas in the Metropolis is 16 sperm candles, and for cannel gas 20 sperm candles. 
not to exceed 22 grains in 100 cubic feet of gas; ammonia not to exceed 4 grains in 100 cubic feet of gas. 
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* This station is closed for repairs. 
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SuLpHvr. | AMMONIA. 
(Grains in 100 Cubic Feet of Gas.) | (Grains in 100 Cubic Feet of Gas.) 
| Means. | | Means 
; || Maxi-) Mini-)————____ tet ie 
*| Nov. | Nov. Dec. | Dec. 1} mum, /mUM.! Noy. | Nov. | Dec. | Dec. || @2™- | MUM-| Nov. | Nov.| Dec. | Dec. 
is | 3 | 2 | 18 | | 2 | 9 1 | 3 | 2/ 9 
GO< Get Ge tet Ge ee feet Bes | 
0| 10-4 | 78| 86| 83) 93) 92) O04] 00| 01 | 01) 02] O1 
0'| 13:0} 80) 9:0) 98) 10°0| 10°3/| 02 00 | 00; 00)! 00} 00 
8} 20°9 | 10°5| 18°3] 12°1; 13°0| 19°1 0-0 0:0 | 0-0 00; 00)! 00 
6 | 10°6 49| 65) 6°9) ot 7'8 0°4 00 | 02 02; 02) O1 
i“ oe —_ =| «= — | _ —|j— }— eo ent 
9| 140 71 76| 81\ 75) 110) O01] 00/00! 00! 01] O71 
8|| 12°9 10°0| 11°5| 11°8) 11°6} 11°8 0°8 02; 06| 04;| 04)| O8 
1 20°5 91)| 10°5| 16°3 = 18°3|) 06 02 | 03 | 04) 04) O8 
} | | 
8} 140 ied 11°4| 10°9| 11°0; 10°5 0-4 00 | O1 | 01) 00)! O1 
7 | 141 | 10°2) 10°7) 10°9| 10°7; 121), 05 00 02); 01); O83} O1 
7) 132 9°4/ 11°7} 11°7) 10°9)| 11°1 02 00; 00; 00; 00} 00 
0| 186 | 83) 133) 11°9) oe 14°8 14 00' 07) O01) 00)! O00 
| | | pea i, 
7 89 | 59) 68) 67| 71) 74 0°4 00 | 01); 02)| 02) O8 
6} 11:3 | 54) 76) 81) 68) 8&9 10 al ad 02) 04) O7 
| | | \ | 
if epai + Apparatus under repair. a 
PRESSURE.—In excess on all occasions. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria aeons, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have |—— 
made and erected Ex- 
hausters to pass more than = 
21,000,000 cubic feet per 
hour, which are giving un- 
NN 
qualified satisfaction in 
work, and can be referred 
to. 








Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 

GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &c. 





























In use in all the 
Largest and most Modern : 
Gas-Works in the World, GWYNNE & CO." PATENT ENGINE AND EXHAUSTER COMBINED oN ONE BED-PLATE. 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 
Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 








Gwynne & Co.'s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


C. WALLER & 00.5 earenr GAS EXHAUSTER. 


2000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 

Already in use and on order for §3 different Works, equal to 2,130,000 
Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 
- It gives a more steady gauge at all speeds than any other Exhauster. 
. It will deliver fully one-third more per revolution than the Beale Exhauster. 
. It has not any Segments or Rings to cause friction. 
. The Cylinder being a circle and the blades radial from the centre, it can 
be driven safely at a higher speed than any other Exhauster. 
. No heavy Fly-wheel needed, and one-third less power required for same work. 
6. The only system by which Existing Exhausters can be altered to pass 
from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 


YA 4 — 
Coen a OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 


No. 3. 
[For other positions of Blades, see previous Advertisements] WODEL OF PATENT EXHAUSTER SENT FOR INSPECTION. 


PATENT “PHCNIX” WASHER-SCRUBBER. 


BOX AND WALLER’S PATENT. 


The wetted surfaces consist of Discs combined with 
Tubes, the inside, as well as the outside, being exposed 
to the Gas. There are many hundreds of Tubes, and 
being closed at the ends and having a slot opening the 
whole length, they are placed in such a position that 
every Tube takes up a supply of water and distributes 
it over all below, forming the most powerful and 
effective Washer in use. 





m— © pe 


or 
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SPECIAL ADVANTAGES : 


LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 

ALL THE INTERIOR CAN BE REMOVED. 
ECONOMY IN COST. DURABILITY. 
a SMALL SPACE. BEST RESULTS. 
PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 

The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phoenix Engineering Works, 24, Holland Street, Southwark, London, &.E. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
G. Harvey, Esq., the Rev. Mr. Nixon, Sir Charles Knox 
Gore, the Marquis of Sligo, Mrs. Niddri, W. M. Kirk, 
Esq., and Captain Beamish. These properties extend 
over an area of more than 850,000 acres, the royalties 
being held for a long term of years. They employ their 
own overseers and labourers, and there are no interme- 
diate profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpow, E.C, 
Joun Wm. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 

attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


WANTED, by the Advertiser, a re- 
engagement as MANAGER of a Gas-Works. 
Thorough knowledge of the Manufacture and Distri- 
bution of Gas in all its branches. Also the Manufac- 
ture of Sulphate of Ammonia on the most approved 
principles. 

Address No. 1210, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 








wax TED, by a competent Man, a 
situation as METER INSPECTOR, MAIN 
and SERVICE LAYER, or METER REPAIRER and 


FIXER. Also understands the General Routine of 
Gas- Works. Ten years’ reference from present 
situation. 


Address E. Warp, Gas-Works, Louth, LincoLNsHIRE. 





GENTLEMAN (age 43), active and 
energetic, and who is thoroughly well up in the 
ERECTION and MANAGEMENT of GAS and 
WATER WORKS (having had 25 years’ experience in 
the above work), is open to an engagement, by pre- 
ference, in one of the Australian Colonies. Can give 
the highest references to past and present employers. 
Address No. 1208, care of Mr. King, 11, Bolt Court, 
Fueer Street, E.C. 


(OWTHER BROTHERS, having had 
considerable experience in the Construction of 
Gas-Works at home and abroad, beg to call the attention 
of Gas Companies, Engineers, and others, to their 
IMPROVED SYSTEM OF SETTING RETORTS, 
having made that their chief study. : 
Address CrowrHer Bnros., Contractors, Elphicke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, Devon. 





GAS MAN. 
WANTED, at once, a thoroughly com- 
petent Man to TAKE CHARGE of a small 
Gas-Works. He must also understand Laying on 
Branch Services and Fixing Meters. Salary 24s. per 
week, with cottage (rent, rates, coals, and lighting free). 
Apply by the 20th inst., with testimonials, to 
E. Wavan, Esq., Solicitor, Cuckfield, Sussex. 
Dec. 11, 1884, 


W ANTED, by the Sheffield United 
Gaslight Company, an efficient Accountant to 
till the post of CHIEL’ ACCOUNTANT. Must havea 
thorough knowledge of Book-keeping by Double Entry. 
Applications, stating age, salary required, and pre- 
vious engagements, to be made by letter to the Manager, 
Mr. Hansury THomMAs, not later than Saturday, the 
27th inst. : 
Commercial Street, Sheffield, Dec. 2, 1884. 





TO METER MAKERS AND GASFITTERS. 
tHE Bombay Gas Company require the 


services of a thoroughly competent Man to pro- 
ceed to Bombay. He must be able to REPAIR and 
TEST METERS, and be acquainted with GAS 
FITTING and BRASS FINISHING. Age not tu 
exceed 30 years. . ; 
Applications, by letter only, accompanied by copies 
of testimonials, to be addressed to the Secretary of the 
Company, 6, Drapers’ Gardens, Lonpon, E.C., not later 
than the 30th inst. 





MANAGER AND SECRETARY. . 
THE Peterborough Gas Company require 


the services of a competent Man to fill the 
appointment of MANAGER and SECRETARY, 
Salary £300 a year. , 
Applications must be addressed to the Directors of 
the Company, and endorsed “ Manager and Secretary,” 
and must be deposited with the undersigned not later 
than Noon on Tuesday, the 23rd inst. 
By order of the Board, 
G. E. STEVENSON. 
Manager and Secretary. 
Gas-Works, Peterborough, Dec. 11, 1884. 


RECUIRED, at a Provincial Gas-Works, 
a competent DRAUGHTSMAN, accustomed to 
Gas Plant. ‘ 

Apply, by letter, stating salary required, to No. 1209, 
care of Mr. King, 11, Bolt Court, FLEET StREET, E.C. 


N SALE, and no reasonable offer 
refused :— ; : 

One Set of 10 feet Square Purifiers, with Hydraulic 
Centre-Valve and all Connections. 

One Square Station Meter, 12,000 feet per hour, by 
Braddock, only four years old, with Bye-pass, 
Valves, &c. f 

One Round Station Meter, 8000 feet per hour, ditto. 

On sale in consequence of replacement by others of 
larger dimensions, and will be sold very cheap to effect 
a clearance. 

Applications and offers to Mr. Loncworts, Gas- 
Works, GurtprorpD, where they may be seen. 








ENGINEER AND MANAGER OF THE BUENOS 
AYRES (NEW) GAS COMPANY, LIMITED. 
ANDIDATES are informed that the 

Directors have appointed Mr. GEORGE E. 
STEVENSON as the Engineer and Manager of their 
Works in Buenos Ayres. 

By order, 
E. W. Layton, Secretary. 


MANCHESTER CORPORATION GAS-WORKS. 
MANAGER. 


HE Gas Committee are prepared to 
receive APPLICATIONS for the appointment of 
a MANAGER for their New Station at Bradford Road, 
at a salary of £500 per annum. Preference will be 
given to a gentleman possessing a practical knowledge 
of the Working of Regenerative Furnaces. 
The successful Candidate will be required to devote 
the whole of his time to the duties of his office. 
Applications, stating age and experience, and en- 
closing copies of recent testimonials, to be forwarded 
to the Office of the Superintendent of the Gas Depart- 
ment, on or before Twelve o’clock Noon on Monday, 
the 22nd of December inst., addressed to the Chairman 
of the Gas Committee, and endorsed “ Application for 
Appointment of Station Manager.” 
Canvassing will disqualify. 
By order, 
Jos. Heron, Town Clerk. 
Town Hall, Manchester, Dec. 3, 1884. 





F OR SALE—One of Laycock and 
Clapham’s PATENT “ECLIPSE” WASHER- 
SCRUBBERS, fitted with Engine complete ; quite new, 
never having been worked; capable of passing one 
million cubic feet in 24 hours. 
For price and particulars, apply to No. 1206, care of 
Mr. King, 11, Bolt Court, FLeet Street, E.C. 
TELESCOPIC GASHOLDER AND STATION 
METER 


OR SALE—a Second-hand Gasholder, 


70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, 
$-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to GrorGE Bower, 
Sr. NroTs. 





STEEL CHARGING SCOOPS. 


TO GAS MANAGERS, 


FoR SALE—60 Steel Retort Charging 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in. 

deep. Open to offer. Can be seen. 

av to 6, Little Bush Lane, Cannon Street, Lonpon, 


ROSSENDALE UNION GAS COMPANY. 


ro BE SOLD, in consequence of exten- 
sions, oneof MUSGRAVE’S RECIPROCATING 
EXHAUSTERS, having two Exhaust Cylinders, and 
capable of passing 25,000 cubic feet of gas per hour. 
For further particulars apply to James Rey, 
Manager, Gas- Works, Cloughfold, near MANCHESTER. 





mwo 5 feet Square Purifiers for Sale. 
They have been removed to make room for 
larger ones. 
For particulars address J. H. Lyon, Lessee of Gas- 
Works, Hope Cottage, Cosham, Hants. 





TO GASHOLDER MAKERS. 
THE Gas Commissioners of the Burgh of 
Dumfries invite TENDERS for the supply and 
erection at their Gas-Works of a TELESCOPE GAS- 
HOLDER in Two Lifts, suitable for a Tank 66 ft. 6in. 
diameter by 25 ft. deep, with 8 Columns, Girders, Inlet 
and Outlet Pipes, and Valves complete. 
Endorsed tenders, with designs, &c., addressed to 
Wm. Martin, Esq., Town Clerk, will be received not 
later than the 3rd of January, 1885. 
The lowest or any tender will not necessayily be 
accepted. 
Gro. Maram, Manager. 
Gas-Works, Dumfries, Dec. 12, 1884. 
, TO IRONFOUNDERS. F 
HE Directors of the Sheffield United 
Gaslight Company invite TENDERS for Cast 
and Wrought IRONWORK (as follows) for 22 Beds of 
Retorts (8 to the Bed):—Cast Metal Mouthpieces, 6-in. 
Ascension, Arch, and Dip Pipes, Ash-pans, Buckstaves, 
Furnace-Doors and Frames, Floor Plates, &c., Wrought- 
Iron Hydraulic Mains, Retort-Lids, Tie-Bars, Cross- 
Bars and Screws, Tram Rails, &c. 
For further particulars apply to the Company’s 
Engineer, Mr. J. T. Key. 
The Directors do not bind themselves to accept the 
lowest or any tender. 
Tenders, marked “ Tender for Ascension-Pipes, &c.” 
to be sent to the undersigned not later than Monday, 
the 29th inst. 





Hansury Tuomas, Manager. 
Gas Offices, Commercial Street, Sheffield, 
Dec. 13, 1884. 





, FIRE-CLAY GOODS. : 
HE Directors of the Sheffield United 
Gaslight Company invite TENDERS for the 
requisite hee tg, | Bricks, Angle Sections, Tiles, 
Quarries, Blocks, Clay, &c., for 22 BEDS OF BRICK 
RETORTS (8 in each Bed). Internal dimensions of 
Retorts, 21 in. by 15 in., by 19 ft. 6 in. long. 
For further particulars apply to the Company’s 
Engineer, Mr. J .T. Key. 
The Directors do not bind themselves to accept the 
lowest or any tender. 
Tenders, marked “Tender for Fire-Clay Goods,” to 
be sent to the undersigned not later than Monday, the 


29th inst. 
Hansury Tuomas, Manager. 
Gas Offices, Commercial Street, Sheffield, 


TO GAS COMPANIES. 


HE Dundee Gas Commissioners have 
FOR SALE the following surplus PLANT, viz. :— 

One Pair High-Pressure Vertical Steam-Engines, 
10-in. Cylinders by 24-in. stroke. 

- 25 ft. by 5 ft. Cornish Boiler and Fittings com- 
plete. 

One 30,000 per hour Exhauster by Jones, with 12-in, 
Connections, and fitted with Ornamental Pipes 
and Slide Valves complete. 

One 15,000 per hour Exhauster by Jones, with Inlet 
and Outlet Pipes. 

One Compensator and Bye-pass Valve by same 
maker, with 12-in. Connections. 

One Atmospherical Condenser with Tar-well, 10-in. 
Connections, and composed of 32 Pipes, 28 ft. high 
and 10 in. diameter, and Valves complete. 

One combined Scrubbing Condenser, 12-in Connec- 
tions, with Valves and Pipes to suit. This machine 
is of modern and approved construction. 

Two 12-in. Valves. Ten 10-in. Valves. 

One 15,000 per hour Station Meter, in Square Case 
by Cowan, with Valves and Connections com- 
plete. 

The above are all in good order, and have been thrown 
idle by the introduction of larger Plant. 
For particulars and price apply to 
Joun M‘Crax, 
Gas Engineer. 


Dundee, Dec. 13, 1884. 


TO OXIDE MERCHANTS AND OTHERS. 
HE Gas Committee of the Rochdale 


Corporation invite TENDERS for supplying 
about 200 tons of OXIDE of IRON (natural or arti- 
ficial). Sealed samples, accompanied with copy of 
analysis, must be sent to the Manager at the Gas- 
Works. 

Tenders are also invited for the purchase of about 
250 tons of SPENT OXIDE, samples of which may be 
had and any further information obtained, on applica- 
tion to Mr. T. Banbury Ball, the Gas Manager. 

Tenders, endorsed * Tender for Oxide,” must be sent 
in to me not later than Noon on Wednesday, the 24th 
inst. 

By order, 
Zacu. Metwor, Town Clerk. 

Town Hall, Rochdale, Dec. 10, 1884. 


MICHAEL AND WILL’S 
GAS & WATER. 


Just published, Demy Svo, 3rd Edition, price 30s. 


THE LAW RELATING TO GAS & WATER. 


Comprising the Rights and Duties as well of Local 
Authorities as of Private Companies in regard thereto ; 
and including all Legislation to the Close of the last 
Session of Parliament. 


By W. H. Micwact, Q.C., & J. Suirness W111, Q.C, 
Third Edition. 
By M. J. Micuaen, of the Middle Temple, 
Barrister-at-Law. 
Lonpon: BUTTERWORTHS, 7, Fierer Street, 
Her Majesty's Law Publishers. 


NOW READY, PRICE 17s, 6d. 
A TREATISE 


PURIFICATION OF GOAL GAS, 
Al )VAN TAGES 
COOPER'S COAL-LIMING PROCESS. 


R. P. SPICE, M.Inst.C.E. 
With Illustrations. 
DEDICATED TO THE LonpoN GAs REFEREES, 


Contents: Chapter I., Modern History. Chapter IL, 
Cooper’s Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed, Chapter V., 
Concluding Remarks. Appendices. 


Published by 
E. & F, N. SPON, Lonpon anp New York, 


Copies may be had of 
WALTER KING, 
At the Office of the Journat or Gas Licutine, &c., 
11, Bott Court, Fieet Srreet, Lonpon, E.C. 


JAMES OAKES & CO,, 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 
WENLOCK IRON WHARF, 21 & 22, WHARF ROAD, 
CITY ROAD, LONDON, N., 
Manufacture and keep in Stock at their Works 
(also large stock in London) 
PIPES and CONNECTIONS, 14 to 48 inches 
in diameter; and make and erect to order RE- 
TORTS, PURIFIERS, and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies. 
Nots. — Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets; doing away with bolts, nuts, and covers, 
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and rendering leakage impossible. 
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TUESDAY, DECEMBER 23, 1884. 
THE CAPITAL OF THE GASLIGHT AND COKE AND OTHER 
GAS COMPANIES. 
On Wednesday last a wholly unprecedented inquiry was held 
at the head-quarters of The Gaslight and Coke Company, in 
the Horseferry Road, Westminster. On the day named, in 





accordance with clause 18 of the Company's Act of 1876, 
Mr. Charles H. Parkes, the Official Auditor of the accounts 
of the Metropolitan Gas Companies, sat to ascertain, for the 
information of the Board of Trade, what are the immediate 
future requirements of the Company in the matter of capital. 
The terms of the section enact that when the Company shall 
have raised capital to the amount of a million sterling, whether 
by the issue of stock or by borrowing, or both, they shall prove 
to the satisfaction of the Board of Trade, on the report of 
some impartial person to be appointed by the Board, that the 
further sum which they may propose to raise is necessary for 
the purposes of their undertaking during the three years then 
next ensuing. It is a peculiar provision, and almost smacks 
of medievalism. There must have been some reason, real 
or imaginary, for the insertion of such a clause, although 
(speaking now by the light of what has come to pass since 
1876) it appears to be quite superfluous. Perhaps it would 
be a right explanation of the introduction of this useless, 
but in some circumstances possibly vexatious clause, to 
suppose that its framers did not feel sure of the action of 
the sliding scale in checking the expansion of capital; and 
they therefore thought it advisable to retain some additional 
safeguard. We are writing entirely ‘“‘ without book” in this 
matter ; but something of the kind would appear to be the 
only possible good that could be expected to result from an 
investigation of this nature. 

From the report which appears in another column, it will 
be seen that the inquiry was attended by representatives of 
the Corporation of London and the Metropolitan Board of 
Works; while the Company were represented by their 
Secretary, Mr. J. O. Phillips. There are few living gas 
administrators who could be placed on an equality with the 
Secretary of The Gaslight and Coke Company in respect of 
ability to deal with a matter of this kind. The veriest tyro 
could follow his explanations on this occasion with perfect 
comprehension, so simple did he make the financial cireum- 
stances of this gigantic undertaking appear. He told Mr. 
Parkes (we are at a loss for a suitable title for the ‘im- 
‘ partial person’ who holds an inquiry of this kind. Is 
he an Inspector, or an Assessor, or what is he?) that 
the Company would like next year to have the control of 
new capital to the extent of £139,500, but were willing 
to ‘scramble on as best they can” with the product of 
£50,000 of stock, which at current prices would yield 
£112,500. It appears, however, that the greater part of 
this is wanted for making up the floating capital to its normal 
amount, and only a very small sum is to be actually spent. 
Mr. Phillips said that the year’s additions to works would 
take only £28,500 additional. This must be regarded as 
satisfactory evidence that strenuous effort has been made to 
check capital expenditure. This amount does not represent 
all the outlay, because some appears to have been taken from 
the capital previously raised ; but the total is not large. The 
expenditure in Mr. Harris’s department is nothing more than 
the normal increase due to street extensions, and for stoves, 
the demand for which is steadily growing. Nothing could be 
clearer than the evidence given for the ‘irespective depart- 
ments by Mr. Trewby, Mr. Harris, and Mr. Field, the Com- 
pany’s Accountant. There was no opposition; but the City 
Solicitor took advantage of the opportunity to rub up his gas 
finance, which was evidently somewhat rusty. 

A curious point arose with reference to the scope of the 
inquiry. The Act states that the sum required to be raised 
by the Company must be “necessary” for the following 
three years. The case presented on behalf of the Company, 
however, did not travel beyond the necessities of the one 
year next ensuing; and there was some debate as to the 
threatened conversion of the investigation into an annual 
affair. By the mention of the period of three years, it looks 
at first blush as though the scope of the inquiry was 
intended to embrace the period named. But the most 
obvious reading of an Act of Parliament is not often the 
strict legal interpretation ; and so, in the present instance, the 
absence of the word “ sufficient ” was held to allow the Com- 
pany to limit their demands to the necessities of one year. As 
even the City Solicitor was prone to admit, what is necessary 
for one year only must 4 fortiori be necessary for three. It 
is manifestly another example of imperfect drafting. In one 
respect a closer control is possible when only one year’s 
outlay is in contemplation instead of three, because all the 
estimates can be worked out in detail, and there need not be 
so much allowance for contingencies. On the other hand, the 
trouble and expense of an annual inquiry can scarcely be 
repaid by the amount of good done. 
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Why could not something of this kind be arranged in 
substitution of continued application to Parliament on the 
part of all Gas Companies working under the sliding scale 
—not, of course, with an Act limiting the amount of 
capital, but by way of supplement thereto? It would save 
a good deal of time and money. Supposing that all Com- 
panies whose future working has been settled under sliding 
scale and auction clauses, were permitted, upon exhaustion 
of their capital powers under their Acts, to go before an 
‘‘impartial person ’’ appointed by the Board of Trade, and, 
subject to the objections of the local authority, to obtain leave 
to raise as much capital as they might require for the 
ensuing three years. The person appointed to hold the 
inquiry need not be one of the Engineering Inspectors of 
the Board; but might be the President of the local Chamber 
of Commerce, the Official Receiver in Bankruptcy, or any 
similarly qualified assessor. It is difficult to see what 
objection could be raised to a scheme of this kind, because 
Gas Companies are compelled to raise capital, and the 
conditions under which their capital is raised are already 
defined. Why should they be compelled to obtain, at con- 
siderable cost, legislative sanction to do what legislation has 
laid them under an obligation todo? If such a plan as this 
were generally adopted, the Company’s secretary and the 
town clerk could settle their business before a local assessor 
quite as satisfactorily (and with very much less cost and with 
diminished friction) as the same work could be done by all 
the eminences of Westminster. It is certainly an idea worth 
bearing in mind. 


ELECTRIC LIGHTING MEMORANDA. 


Tue attempt to revive public interest in electric lighting is 
being industriously persevered with. The Pall Mall Gazette, 
having generously allowed Mr. Robert Hammond to explain, 
in his own manner, what he expects to do on the south coast, 
has gone to Dr. J. A. Fleming for the latest account of what 
is actually being done in the United States. It is unneces- 
sary for the moment to inquire who Dr. Fleming is, that his 
judgment in a matter of this kind should be regarded as 
authoritative. We will assume that he is an expert of repu- 
tation, wishing to speak the truth as favourably as possible to 
the cause which he represents. Regarded in this light, there 
is nothing to cavil at in his observations. In the first place, 
Dr. Fleming asserts that electric lighting is more general 
in the States than in the United Kingdom; but we are 
not altogether convinced by what is said on the point that 
this ostensible progress is not largely a matter of advertise- 
ment. A year or two ago a superficial witness would have 
been able to declare that electric lighting was spreading over 
England like wildfire; but the case is altered now. The 
reasons given for this alleged American success are more 
specious than convincing. Thus, New York and other cities 
are spoiled by the rude telegraph posts stuck up in every 
street, and bearing an unsightly load of wires at a height of 
30 to 40 feet above the pavement. These posts have afforded 
facility for the electric lighting wires, which, although they 
might introduce a fresh element of danger, could not 
make the street perspectives any more hideous than they 
were before. Dr. Fleming confesses that if the precautions 
for public safety and the preservation of the appearance 
of the streets which would be insisted upon in England 
were imposed in the States, the electric lighting specu- 
lators who now make such a show there would be de- 
molished. He also admits that these gentry only secure 
permission to carry on their operations in this free-and-easy 
fashion by taking “ the precaution of making the right kind 
‘‘ of ‘arrangements’ with the practical politicians, who have 
** the saying of aye or nay.’ Besides, ‘the dry climate of 
‘‘ America is an immense boon to electrical workers,’ and 
enables them to take liberties, in the matter of uninsulated 
lines, that would be impossible elsewhere. Notwithstanding 
all the advantages afforded by venal town management, a 
dry climate, and the high price of gas, what is the pecuniary 
state of the Electric Light Companies? Upon this point 
Dr. Fleming suddenly becomes exceedingly diplomatic. He 
says: ‘‘ Although no very enormous profits are being made 
“by retailing the light, it is tolerably correct to say that, 
‘judging by the extent of its use, it is moderately profitable 
‘to supply electric illumination at or about the price of gas 
“‘in the United States.” Anything more vague than this 
statement cannot be looked for outside a Blue Book. What 
it really means, as we know from other sources, is that the 
shareholders in the best electric lighting concern in the 
States would get as good a return if their money were 





invested in Government bonds; while, as regards security, 
there is very little to be said for such ventures on either side 
of the Atlantic. 

The abortive explosion at London Bridge has been seized 
upon by some intelligent and disinterested newspaper writers 
as an illustration of the action of atmospheric waves upon 
artificial lights. It is noticed that the explosion scarcely 
affected the gas lights burning in the neighbourhood and 
upon the bridge; only three being extinguished. A cor- 
respondent of the St. James's Gazette remarks that when a 
ship blew up in the Bay of Naples in 1856, the concussion 
of the gunpowder blew out every lamp within a radius of 
more than a mile. Thus the difference between the action 
of gunpowder and that of the quicker explosives of the order 
represented by dynamite is very clearly shown. A weight of 
gunpowder, of equivalent shattering force to that of the 
substance which failed to destroy the bridge on the evening 
of the 18th inst., would have plunged the greater part of the 
City and Southwark into darkness. It is unnecessary to 
dwell upon the possible consequences of such an occurrence 
during the busiest part of the evening. This correspondent, 
however, having demonstrated the fact that the intensity of 
the action of dynamite is its redeeming feature, goes on to 
say that ‘‘the electric light is not subject to the danger 
‘“‘of momentary extinction which, in certain atmospheric 
‘‘ waves, is inevitable with gas.’ Just so. Experience fre- 
quently shows that a gunpowder explosion is not necessary 
in order to extinguish any number of electric lamps. Very 
much less will serve that purpose ; while, according to this 
writer’s own evidence, not even dynamite will put out the 

as ! 
7 It would probably be regarded as a freak of a disordered 
imagination to associate the ‘‘ Dynamicables” with outrages 
such as that alluded to in the foregoing paragraph, or even with 
Stock Exchange schemes similar to those to which reference 
was made last week. We do not pretend to imply any such 
connection. The society or club with this odd name is com- 
posed, according to the best available information, of about 
170 members, who are described, in sadly mixed metaphor, as 
‘“‘the very cream of the electrical world.” The club has no 
president, no ‘local habitation,” no regular procedure ; but 
the members dine together monthly, and afterwards discuss 
conversationally some previously announced topic. It is a 
capital idea, more conducive to friendly feeling among men 
who are all competitors in business than the regular system 
of formal meetings, the reading of papers, &c., which are a 
‘“‘ weariness to the flesh.” It is one of the few works of the 
electricians which we should like to see copied by gas engineers. 
Recently the Dynamicables have had serious matter to dis- 
turb their digestions, in the shape of a scheme for amending 
the Electric Lighting Act. A Committee, with Lord Bury 
as Chairman, have been collecting information and ideas, and 
their report contains certain practical recommendations. 
The most important of these is the abolition of the twenty- 
one years’ term imposed by the Board of Trade Orders. 
These reforming Dynamicables will be content with nothing 
short of perpetuity for their statutory powers ; and desire that 
if the right of purchase by Local Authorities is to be retained, 
the price to be paid for their undertakings should be their 
“ fair value as a going concern.” The report contains several 
allusions to the ‘‘ monopoly of the Gas Companies ;’’ but these 
may be passed over. Of more immediate interest is the 
confession, also contained in the report, that there is not in 
existence an electrical ‘“‘ meter the efficiency of which is 
“ sufficiently assured to render it possible to stake the com- 
‘‘ mercial results of an undertaking upon it.’’ Consequently 
the Dynamicables want to amend the Electric Lighting Act 
by the insertion of a similar provision to that contained in 
the Gas-Works Clauses Act, 1847, giving the undertakers 
power to prescribe the kind of lamps to be used. This is 
a difficulty which, as we have frequently pointed out, the 
electricians have brought upon themselves. If the Electric 
Lighting Act is based upon the presumption that a meter 
exists, it is only because Dr. Hopkinson and others assured 
the Select Committee of 1882 that electrical meters were 
perfect practical instruments. It is too much to blame 
Parliament to-day for believing electricians two years ago. 
The Dynamicables want several other things—for instance, 
power to pick their customers, to charge such rates as they 
please, to run their mains where they like, and so forth. 
It might have been expected that some reason would have 
been advanced for all these demands—that some evidence 
would have been tendered as to the pressing necessity for these 
modifications of the law, by illustrations drawn from places 
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where, without these artificial restraints, electricityis progres- 
sive and profitable. Nothing of the kindis forthcoming. The 
Dynamicables want many things; but the things they need 
most are those which they ought to find for themselves. 
They cry out for the removal of legal handcuffs and leg- 
irons; but the body itself is half paralyzed. Without storeage, 
without a meter—lacking a heart and an eye—they pretend 
it is a sort of legislative tight-waistcoat that alone prevents 
them from outrunning their able-bodied rival, gas. It is 
altogether too absurd a contention for any but after-dinner 
discussion. 


FURTHER PROSECUTION OF THE CROYDON GAS PURCHASE 
SCHEME. 

Tue Corporation of Croydon have decided, without a dissen- 
tient voice, to go on with their Bill for acquiring the under- 
taking of the Croydon Gas Company ; avoiding, for the time, 
all interference with the Crystal Palace District Gas Com- 
pany. The Corporation have received a dreadful fright in 
this matter ; and are even now so shaken that a very little 
opposition from the Croydon Company would probably cause 
them to abandon their Bill altogether. They did not 
expect, when the proposal to round off their gas under- 
taking by the inclusion of a portion of the Crystal Palace 
Gas Company’s district was mooted, that the latter would 
show their teeth so very plainly. Even now it appears that 
some of the members of the Town Council do not see what 
there is to fear, and are disposed to talk at large about the 
impropriety of splitting up the borough. The better sense 
of the majority, however, has decided that it is wiser to deal 
with the undertaking which is nominally in closer connection 
with the town, and is supposed to be more easily approachable. 
Nothing has yet transpired as to the value which will be put 
upon the undertaking ; and therefore the decision to go on is 
quite tentative, and the scheme may be dropped after all. It 
is to be supposed that the Company will sell, at a price ; and 
the Corporation will buy, also at a price. But we do not 
know whether the members of the Council have thought out 
the matter sufficiently to be certain of the length to which it 
will be advisable for them to go. Something more will 
also have to be settled concerning the division of the district 
which will “ participate in the benefits of the purchase ”— 
i.e., Will have the honour of contributing to the relief of the 
rates of the townspeople, when the latter think fit to com- 
mence their street ‘‘ improvements.” Up to the present it is 
not very clear that the class of suburban residents who would 
be affected in this way have taken the trouble to think about 
the matter. If a consciousness of the real meaning of the 
scheme should at any time dawn upon these ratepayers, they 
can easily settle the question, so far as they are concerned, 
by moving into the Crystal Palace Gas Company’s district. 
There is no class of householders so nomadic as the residents 
in the suburbs of London. They are at all times ready to 
change houses for very much less reason than a difference of 
8d. or 9d. in the price of gas. This is a case, in short, in 
which the interest of the shopkeepers in Croydon town is 
opposed to that of the private suburban residents ; and if the 
transfer should take place, it will be mainly because the 
latter, as a class, are indifferent to these things. 


THE GAS AFFAIRS OF GLASGOW. 


Txrre has been a very unpleasant and unnecessary squabble 
in the Glasgow Town Council about the coal contracts of the 
Gas Trust, and the quality and price of gas. So far as there 
is a head and tail to the subject, it appears to be a complaint 
on the part of a minority of the Council respecting the method 
of dealing with the coal contracts which has been followed 
by the Gas Committee since an unspecified time. The Gas 
Trust advertise for tenders in the regular way; andif A., B., 
and C. offer a certain class of coal at a certain price, and D, 
asks a little more, a leading member of the Trust and the 
principal officials are authorized, if necessary, to accept the 
coal offered by D., provided that he will reduce his price to that 
of the others, whose offers are, of course, accepted without any 
further bargaining. This procedure (which appears, on the 
face of it, as unexceptionable as any bargain that can possibly 
be struck between buyer and seller) is stigmatized by some 
members of the Council as “‘ private higgling,” and in some 
occult way detrimental to the interests of other contractors. 
As to this it may be said at once that if municipal con- 
tracts were never dealt with in a worse way, the public 
would have small reason to complain. We would suggest, 
for the consideration of all such “ unco’ guid” citizens, 
whether of Glasgow or any ,other city, as think it their 





duty to worry their colleagues in the discharge of perfectly 
legitimate business of the kind now under notice, that if 
responsible office is thereby made intolerable to reputable 
men it will fall into other hands. As to the second matter 
that seems at the present time to disturb the minds of some 
of the Glasgow bailies—the quality of the gas supplied to 
the city—the existence of a spirit of discontent with the 
absurdly rich gas produced under Mr. Foulis’s direction may 
be laid to heart by less favoured Southerners. Would any 
English townsman who grumbles at 14-candle gas, believe 
that he could grumble still if the nominal illuminating power 
of the commodity were more than doubled? Probably not. 
He would ask to have the experiment tried upon him—which 
could be done by the simple process of a removal to Glasgow. 
It is proved by this conspicuous example that there is no 
connection whatever between the stereotyped complaints of 
consumers and the real quality of the commodity that is 
complained of. 


Water and Sanitary Affairs. 


Tue half-yearly meetings of the Grand Junction and the 
Chelsea Water Companies were held last week. The tone of 
the speeches at both meetings was decidedly cheerful ; and 
with fair justification, especially in the case of the Grand 
Junction, where the dividend ran as high as 9 per cent. per 
annum. At the Chelsea meeting a dividend of 8 per cent. 
was adopted ; and Sir W. H. Wyatt, who presided, remarked 
that the Company had improved their financial position in 
regard to income and expenditure to the extent of £5286 in 
twelve months. Mr. W. F. Higgins, the Chairman of the 
Chelsea Company, asserted that the works, the water, and 
the finances were all, in such a state as to become a subject 
for congratulation. A somewhat different view of the case 
is taken by the Pall Mall Gazette. A few days ago this 
melancholy critic discovered the ‘‘ ominous fact"’ that the whole 
amount of the Southwark and Vauxhall water-rental existed 
in the form of ‘uncollected debts!” Now we meet 
again with the very same phrase, and are told “it is an 
‘** ominous fact that the Companies have during the past 
“season had to supplement their ordinary supply by 
“pumping.” This disastrous circumstance is said to be due 
to the intense hostility of the consumers, who waste all the 
water they possibly can in order to revenge themselves on the 
Companies. How the water gets to the consumer when there 
is no pumping, is a point on which the Pall Mall Gazette has 
not yet enlightened the inhabitants of the Metropolis; but 
perhaps the information will be forthcoming shortly. There 
is always somebody ready to write for our contemporary who 
«knows the facts.’”’ In the meantime, we are slow to believe 
that the general body of the Metropolitan water consumers 
are at war with the Companies. That the Local Authorities 
are disposed to be hostile is very possible indeed; and 
one way in which the feeling is manifesting itself is that 
of raising the rateable value of the Companies’ property. 
Thus Sir W. H. Wyatt stated that the Chelsea Company 
are paying £2000 per annum more for rates than they 
did six years ago; and the augmentation seems to be 
still going on. The rates amount to eighteenpence on every 
pound of water-rental—equivalent, therefore, to 74 per cent. 
on the gross revenue. If ever the Companies are bought up, 
and their undertakings transferred to a public authority, this 
rating of the water-works will be an awkward incident. On 
other points we may direct our readers to the speeches of Sir 
H. T. Holland, and Mr. I. A. Crookenden. The former dealt 
with the legislative outlook; while the latter considered that 
the real ‘‘ water question” of the day was how to get water 
enough, and of good quality, for 5 millions of people. Mr. 
Torrens’s Bill underwent discussion ; as also that of the Metro- 
politan Board. Both measures are strongly objected to, 
especially the former, which proposes to change the basis of 
the whole financial fabric of the Water Companies. Thus 
there are “ rocks ahead,” as Mr. Higgins expressed it ; though 








‘it would argue unusual remissness, or ill-fortune, for the 


Water Companies to suffer any kind of shipwreck in Parlia- 
ment. At the worst, Mr. Crookenden signifies, they have 
the House of Lords for a sheet-anchor. 

The Bill which the Corporation of Glasgow are about to 
bring into Parliament for the extension of their water supply 
involves an expenditure exceeding one million pounds. Kighty 
years ago, Glasgow took its supply from public and private 
wells; the former about thirty in number. The next step 
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was undertaken by a speculator, who hawked water about the 
streets from cisterns placed on four-wheeled carriages. Regu- 
larly constituted Water Companies followed, from 1806 down- 
wards. After the lapse of half a century, the Loch Katrine 
scheme was set on foot by the Corporation, who bought up 
the private Companies. Loch Katrine was expected to furnish 
50 million gallons of water daily to the city. But this 
quantity has not been realized; the actual discharge during 
the past summer being only about 838 million gallons per 
day. Latterly the daily demand has been increasing at the 
rate of a million gallons year by year. It is now intended 
to augment the storeage of the Corporation at Loch Katrine, 
so that the supply to Glasgow may be increased to 75 
million gallons per day. By the first Act, power was 
obtained to raise the water of the loch 4 feet above the 
ordinary summer level; and it is now proposed to go 5 feet 
higher still. Loch Arklet, which is included in the new 
scheme, is to have its level raised 25 feet. Compensation 
water is to be provided ; and an aqueduct is to be constructed 
large enough to transmit 100 million gallons of water per 
day, or even more. The new aqueduct will be 25 miles long, 
discharging into a capacious reservoir. This new reservoir 
has been authorized by an existing Act, and adds £150,000 
to the expenditure of a million now contemplated. But the 
entire scheme is not to come on at once. The progress will 
be by instalments, occupying fifteen or twenty years, as the 
requirements of the city increase. The present application 
to Parliament is simply the result of absolute necessity ; and 
further postponement would have been fraught with danger. 
The past expenditure on the Loch Katrine supply appears to 
have been a million and a half. It may be said that the 
total is now travelling on towards 3 millions; the population 
being about a tenth of that supplied by the London Water 
Companies. 

Some sensible remarks on the Metropolitan Water Supply 
have been penned by Mr. W. Stephen Mitchell, in connection 
with the International Health Exhibition, and appear in the 
shape of an article in the Journal of the Society of Arts. Nearly 
sixty years ago a Royal Commission pronounced the water 
of the Thames to be excellent, ‘‘ when free from extraneous 
‘* substances.’’ Mr. Mitchell observes that when the Metro- 
politan Water Companies began their work, the Thames was 
a fairly pure source of supply ; ‘‘ safer, surely, than the wells 
‘‘of London, sunk in soil gradually sodden by overflowing 
‘**cesspools.” ‘The water-closet was not then in use; and the 
Companies, in taking the water supply from the Thames, 
were thereby avoiding the contamination which otherwise 
threatened it. In 1810 the water-closet was devised; and in 
1830 it began to be in general use. The supply, once whole- 
some, was now fouled, and the parties who polluted the water 
were those who complained. The Companies had to carry 
their intakes higher up the river, besides adopting systems 
of filtration. They were driven to a large expenditure of 
capital, simply because London insisted on discharging its 
sewage into the Thames. Other towns are not allowed to do 
this; and two years ago the Conservators announced that 
the Thames above London was then “ practically free from 
‘* sewage contamination.’”’ Even Dr. Frankland can go no far- 
ther than to speak of ‘* previous’’ contamination, and this he 
now couples with the word ‘‘ animal.’’ Mr. Mitchell properly 
remarks that ‘‘our London Water Supply is one of growth ; 
‘and difficulties have had to be met as they have arisen.” 
The Companies have had to “find out’ the best mode of 
filtration ; and they have had to do battle with troublesome 
floods. They ‘“‘ make no secret of what they are doing,”’ and 
the chemists look very sharply after them. Having reviewed 
the situation, Mr. Mitchell says: ‘The perfecting of the 
‘water supply of London now depends rather on internal 
‘‘house arrangements than on the energies of the Water 
**Companies.”” In the annual report of the Local Govern- 
ment Board, issued a few days back, encouraging testimony 
is borne to the improvement effected in the London Water 
Supply by the operations of the Companies. The Official 
Water Examiner having reported that the water in the 
Thames and the Lea during most of the winter months was 
in such a condition as to be difficult of filtration, we are told 
‘‘it is therefore gratifying to find, from Dr. Frankland’s 
‘report, that the Thames water supplied by the Companies 
“was of better quality than in any previous year since 1870, 
‘‘and that the water from the Lea also exhibited marked 
‘‘improvement.” But Dr. Frankland still ‘‘ urges the exten- 
‘*sion of the supply from subterranean waters ;”’ and there 
is no doubt the Companies will act on this principle as far as 
practicable. In fact, they are doing so. 





GEssans, Commentaries, and Rebietvs, 


GAS AND WATER COMPANIES IN THE MONEY MARKET, 
Business during the past week was quiet, and very few variations 
in price occurred; but all of them were in the upward direction. 
The stocks of the Metropolitan Gas Companies were moderately 
dealt in at good average prices, and closed with every appearance 
of firmness. Transactions to an extent above the ordinary run 
were done in Continental Union; and all three of its issues im. 
proved 4—a movement which was only natural, in view of the 
improvement in the dividend about to be paid. This will amount 
(with the interim dividend paid last June) to a total for the year 
of 11 per cent. on the ordinary, and 8 per cent. on the prefer. 
ence shares. The nature of this preference, we may observe, is 
as follows :—The preference shares are entitled to an absolute 
dividend of 7 per cent. in priority to the ordinary shares, and 
limited to 7 per cent. so long as the ordinary shares receive a 
dividend of not more than 10 per cent. Above this figure the 
surplus is rateably divided. As the ordinary shares will now 
receive 1 in excess of 10 per cent., the 7 per cent. preference 
shares will receive 8. Buenos Ayres (new) continued to improve; 
gaining another } in the week. A like advance was made by Malta 
and Mediterranean. Nothing else stirred but Brentford old, which 
is quoted 1 better, without business being marked. 

In water stocks the improvement which set in just a month ago 
has been steadily progressing. Lambeth 7} per cent. and Grand 
Junction advanced 14 each; and Southwark and Vauxhall J. The 
low price quoted for Chelsea (to which we drew especial attention 
last week) has been remedied by an advance of 7. Taking them all 
round, the stocks of the London Water Companies have a healthy 
appearance, and promise to be firm. 

The markets closed at the end of the week as follows :— 
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Ir is not easy to classify this book. It is, in the main, a directory ; 
and yet it is something more, and less. More, because there is 
an introductory article ; less, because the large towns only are in- 
cluded, the smaller undertakings, public and private, being omitted. 
We have looked through the introduction in search of a motive 
for this publication; and find that, according to the author’s own 
statement, his object is ‘‘to endeavour successfully to demonstrate ”’ 
why it is that some local authorities in the United Kingdom make 
a better thing out of their water-works than others. This is a 
delicate task; and Mr. Silverthorne is laudably anxious not to 





* “T.ondon and Provincial Water 2 with the Latest Statistics of 
Metropolitan and Provincial Water-Works.” By Arthur Silverthorne, 
Assoc. M. Inst. C. E. London: Crosby Lockwood and Co. ; 1884. 
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tread upon the toes of anybody who might be considered responsible 
for saddling municipalities with unprofitable undertakings. It must 
be confessed that Mr. Silverthorne is not helped in this matter by 
the possession of a neat style of composition. Consequently, he is 
unable to express his meaning, upon occasion, by such hints and 
suggestions as would guide the reader to an inkling of what he has 
in his mind, but dare not say in so many words. This failing also 
adds to the dryness of the matter dealt with by Mr. Silverthorne; and 
makes his observations anything but light reading. He speaks of 
“ legislative law,’’ and elsewhere of “ naval fleets ;’’ and even more 
striking expressions are to be met with by a patient reader. These 
aberrations might have been readily pardoned, however, if Mr. 
Silverthorne had been more careful in the construction of his 
sentences, some of which are cumbrous to ambiguity. Apart from 
the grammar, some of the author’s observations are worthy of 
notice. He writes very strongly about the “ iniquitous arrange- 
ment” by which impounded supplies are burdened with compen- 
sation works; and also points out the mischievous consequences of 
the supply of water for manufacturing purposes by some corpora- 
tions. The author “endeavours successfully to demonstrate "’ that 
there is sometimes more in the arrangements of this class of 
business than meets the eye. The increasing cost of gravitation 
supplies engages Mr. Silverthorne’s attention; and he quotes Mr. 
T. Hawksley on this point. Mr. Hawksley’s testimony is utilized 
by the author to further strengthen his protest against those sinful 
persons who have induced ratepayers to create undertakings for 
the purpose of supplying manufacturers at less than cost price. 
Here we meet with one of Mr. Silverthorne’s puzzles in diction. 
He says: ‘‘ Where this has been done, it can certainly be shown 
that the rates are very high, too high by far. Some of these towns 
have lately taken to applying to Parliament to sanction higher 
rates.” What does it mean? If the rates are too high, why go to 
Parliament for raising them? Should the “too high” of the 
leading sentence be read “ too low”—or is there a jumble of 
water rates with district rates? Perhaps the author means to say 
that the manufacturers, who purchase water by meter pay so little 
that other people have to pay too much; and that, when the mis- 
guided borough that owns the works goes to Parliament, the 
manufacturers are still able to keep their prices low, while rates 
for domestic supply are increased. He is not at all clear upon this 
point. Naturally, the author has something to say about the 
purchase of water undertakings by local authorities; and points 
out that the one thing needful for a water-works—a supply of 
water—is not always part of the property. There is an apparent 
contradiction in two consecutive paragraphs dealing with this 
matter. In the first, Mr. Silverthorne says: ‘‘ Should the plant 
be worn out, or if the source from which the water is obtained be 
exhausted or polluted, these conditions should be understood to 
operate as deductions in the scale of commercial value.” Then 
he goes on to say: ‘*‘ Where a purchase has to be followed by a 
new scheme . . which, had it fallen to the share of the pre- 
existent company, must have entailed a loss of statutory dividend, 
this should not be considered as a factor in the award.” Is not 
a ‘deduction’ a “ factor’? in such a case? The “not” in the 
latter sentence is certainly wrongly inserted. Mr. Silverthorne con- 
cludes his introduction with a commentary on the Dobbs case. In 
this it is unnecessary to follow him, for the references are more in 
the nature of an abstract of the arguments and judgments. 

A disquisition upon the position and prospects of the London 
Water Companies naturally follows this legal matter. The tenor 
of these observations will be understood from the author's state- 
ment that ‘the moment has certainly come when the consumer 
may expect some very material concessions from the Companies.” 
Mr. Silverthorne thinks the rates and miscellaneous charges of the 
Companies are excessive; while the working expenses and cost of 
management are “very high indeed.” He does not, however, 
approve of supply by meter, except by some ‘“‘ middle course as 
regards the City.” He contends that the capital and rates of 
divdend should be “ regulated ;” and declares the appointment of 
Water Referees to be “urgently required.” Making what appears 
to be an unwarrautable use of the editorial ‘‘we”—for he is not 
writing in a newspaper—he goes on to say: ‘‘ We hold that no 
legislative Water Bill (sic) will ever be complete that does not 
contain a clause stipulating in how many years the Local 
Authority or Water Board they appoint may have the right to 
purchase the interests of the undertakings, subject to an instruction 
prohibiting anything to be paid for compulsory purchase or pro- 
spective interests.”” | Now we know what to expect from the model 
‘legislative Water Bills ” of the future. It is to be noticed that 
Mr. Silverthorne does not countenance any proposed departure 
from the present sources of supply for London. He believes that 
there are numbers of “‘ schemes in portfolio, only awaiting the con- 
tingency of purchase for instant production ;’’ the objeet of which 
is to persuade the successors of the London Water Companies that 
they ought to go to the Dee or to Scotland for water to serve the 
Metropolis. All such proposals receive Mr. Silverthorne’s high con- 
demnation. He thinks the present supply is abundant. To sum 
up his views upon this great question, he regards Thames water as 
good, but the London Water Companies as bad. ‘“ The system 
may be excellent of its own kind, and yet not free from adminis- 
trative criticism ; that is the case with the Water Companies. In 
like manner of the Thames as a source of supply, it must be con- 
sidered the best and surest, because unfailing, to supply this 
community.” 

After this very elegant piece of composition come the tabulated 
statistics, which do not here call for special notice. 





COMMON-SENSE ARITHMETIC. 

Many years ago the minds of schoolboys were stirred by rumours 
of a book which told how to work sums with incredible speed and 
unheard-of ease. It was understood that dealings with the book 
were unlawful, and would be visited with dreadful pains and 
penalties. Consequently scholastic arithmetic went on the lines 
laid down by Cocker and other excellent, if somewhat musty 
experts ; and it was only after deliverance from pedagogic rule that 
young calculators could hope to have recourse to “ Intuitive Cal- 
culations,” for such was the name of the book. The book now 
before us* is the same work under another name—that is, if any 
book can be considered the same when it is enlarged, improved, 
re-written, and appears under another title. It is like the famous 
knife, which remained the same although it had had several new 
blades and handles. Whether this is the same book or another, it 
is a very useful work; and that is what it claims to be. With 
regard to some of the rules propounded in it, we fear that many 
men who have been trained in the orthodox way would find 
it as difficult to bear in mind the points of the new methods 
as to make the calculations by the academic rules. It ought 
to be a school manual—for the higher forms, of course, when 
the pupil has been well grounded in the regular processes. Still, 
beyond this there is a great deal of information in the book 
for men who need quick mental arithmetical processes, and lack 
the ability to discover them for themselves. Here we have the odd 
coincidences of numbers, weights, and moneys, which are so help- 
ful to business men. ‘ Regard the pence as so many pounds, add 
to this sum the half of it, and also five days’ wages,” and there you 
have the annual equivalent of a daily pay. It is a ruthless way of 
abolishing the usual schoolboy calculations. There is only one 
shorter way than Mr. O’Gorman’s, and that is to get a Ready 
Reckoner. It might almost be expected that in some parts of the 
book we should come across some such directions as this: ‘‘ To 
find the price of any number from the cost of one: Procure a 
Ready Reckoner ; if not possible, regard the pence as pounds,”’ &c. 
The author draws the line at this point, however; but nowhere 
else. Some practice in these abbreviated calculations is, of course, 
required to impart confidence in them; but it is precisely for the 
assistance of people who have to make many calculations of the 
same order that this book has been prepared. For young people 
commencing business, and desiring a reputation for being ‘ quick 
at figures,” it may be strongly recommended. It only remains to 
be said that the volume is of handy size, well printed, and strongly 
bound. 





Rte, 


Tue DETECTION OF CYANOGEN. 

A recent issue of the Chemical News contained a résumé of a 
communication to a foreign scientific journal, by A. Vogel, on the 
detection of cyanogen by means of picric acid. The reaction of 
picric acid with hydrocyanic acid is said to be quite distinct, even 
when the latter is diluted 30,000 times; and, as compared with 
the reaction of the formation of Prussian blue, it has the advan- 
tage of giving an immediate, or at least very early decision, whilst 
the other method, in case of very dilute liquids, may require days. 
As an aqueous solution of picric acid, if heated with alkaline lye, 
takes a rather deeper colour, it is recommended to use, for this 
reaction, picric acid which has been already heated with soda— 
or potassa lye. The picric acid reaction very easily effects the 
detection of hydrocyanic acid in tobacco smoke. The smoke is 
passed through soda lye, which is then boiled with neutralized 
picric acid, when the deep red colour at once appears. The author 
succeeded in demonstrating the presence of cyanogen compounds 
in coal gas. He passed 6 litres of gas through strong soda lye, 
and then treated it with neutralized picric acid, applying heat. A 
deep blood-red colour at once appeared. 

A New Expriosion EnGtne snp IGNITER. 

Herr Siegfried Marcus, of Vienna, has devised a petroleum 
motor which he claims to be a perfect success. He points out that 
one of the chief advantages of the gas-engine, as compared with 
the steam or hot-air engine, is that it takes its supply cold. The 
benefit of this is that the time occupied in firing-up boilers or 
furnaces is economized, and the engine is always ready for work. As 
against this advantage, it must be remembered that the gas-engine 
is tied to its supply-pipe; and its utility is therefore limited to 
places where the necessary arrangements for gas distribution are 
in existence. In this respect the gas-engine is less convenient than 
a steam or hot-air engine; and must be regarded, in comparison 
with them, as a non-moveable machine. These considerations 
have led Herr Marcus to turn his attention to the construction of 
an explosion engine which could be disconnected from all pipe- 
services and set up anywhere. He selected petroleum as the 
source of his explosive gas or vapour; and, having settled this 
point, decided after many trials to cause the ignition of the gaseous 
mixture by a magneto-electric spark. Herr Marcus chose this 
method of ignition in preference to a flame or galvanic spark, as 
in other gas-engines, because the former requires well-fitting and 
nicely-adjusted mechanism, and the latter is costly and trouble- 
some to maintain. It was ascertained as the result of special 





* “The Compendious Calculator.” By Daniel O'Gorman. Twenty- 
sixth edition, carefully revised by C. Norris. London: Crosby Lockwood 
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experiment that the spark formed on interrupting an electrically 
induced current in a coil at the moment of demagnetization of 
the iron present in the coil is the best for the purpose of igniting 
the gas. However simple the apparatus may be in its action, 
it is too complicated in description to be detailed here. Sutftice 
it to say that the revolution of the engine drives the magneto 
machine in a peculiar way; and this produces a spark at the point 
of entry of the explosive mixture into the cylinder. The metallic 
pins from which the spark arises are made to slide over one 
another when in contact, and thus to rub themselves clean. Steel 
contact surfaces are used, which are said to cost only a few pence 
each, and to last a year in constant work. The essence of Herr 
Marcus’s invention lies in the method by which the contact pieces 
are alternately brought into sliding contact and then suddenly 
separated at the right moment. 


CARBON DISULPHIDE SOLUTION. 


The solubility of carbon disulphide in water, and the uses of the 
solution, are attracting considerable attention just now. M. Peligot 
has made a communication upon the subject to the Académie des 
Sciences, by way of commentary upon the original memorandum 
of Ckiandi Bey. He recognized that pure carbon disulphide is 
soluble in water to the extent of 0°5 gramme per litre, if agitated 
in a flask completely filled with water. M. Pasteur has tested the 
solution in his laboratory, with a view to ascertaining its antiseptic 
properties ; and the results have so far been most remarkable. Itis 
declared to be possible that this solution will become the best antiseptic 
of the future, as it is already the cheapest. It costs only a few 
centimes per litre. M. Peligot finds that the solubility of carbon 
disulphide in water is much more than that already stated; and has 
succeeded in dissolving 3°5 cubic centimétres, or 4°52 grammes, in 
a litre of water at ordinary temperature—the density of the body 
being 1-293. This result was obtained by repeatedly shaking pure 
disulphide of carbon in a flask half full of distilled water; but it is 
the same with ordinary water. The liquid thus prepared, even 
before the point of saturation has been attained, has a sugary 
smell, afterwards burning. The odour, which remains for a long 
time when open to the air, resembles that of chloroform. Brought 
to the boiling point, it gives up the carbon disulphide; but this 
body is only driven off by sharp and prolonged ebullition. The 
water which condenses during this operation, contains traces of 
sulphuretted hydrogen, and discolours lead acetate. The solution, 
before boiling, does not affect the lead salt. The aqueous solution 
rapidly acquires a yellow colour when placed in contact with potash, 
soda, or ammonia. If the solution is shaken with clear lime or 
baryta water, the liquor becomes yellow after some minutes, and 
throws down a white precipitate of carbonates of these bases, with 
simultaneous formation of sulphocarbonates. The barytes solu- 
tion gives, by evaporation, carbonate and hyposulphite of baryta. 
The aqueous solution of carbon disulphide stops all fermentation, 
and is described as the insecticide par excellence. It is necessary 
to insist upon the purity of the substance, or the solution would 
have an insufferable odour. 


A New Mops or Gavaine SHEETS. 


M. Lebasteur has submitted to the Académie des Sciences a 
novel means of gauging the thickness of metallic sheets, which has 
the merit of ingenuity. He says that, if a thin coating of fusible 
material is laid on one face of a plate of iron, and this place is 
touched in one point by a constant source of heat, it will be 
remarked that the fusion of the céating extends to a certain area 
round the hot point, shown by a circular spot, the diameter of 
which increases with the duration of the contact. If the source of 
heat is left in contact with the sheet during a given time ¢, the 
diameter d of the fused spot will acquire a certain value, varying 
with the thickness e of the sheet. If, therefore, a series of experi- 
ments go to show the form of the function which unites e and d 
as factors in producing this phenomenon, it becomes possible by 
knowing d to deduce e. The main difficulty is to procure a constant 
source of heat; but this was eventually discovered in the “ thermo- 
cautery’ of Dr. Paquelin, modified for the purpose, and burning a 
mixture of air and alcohol vapour. With this instrument it has 
been found that, when the original temperature hk of the sheet is 
constant, the law connecting e and d is very well defined. When 
h=17°5° C., five different thicknesses of sheets have given for e 
and d the following values :—3 ; 129°1, 6 : 85:0, 9 : 54:5, 12 : 37°0, 
15 : 28°3. In all these experiments the duration of contact between 
the source of heat and the sheets was three minutes. The idea of 
these experiments, which may bear important practical fruit, was 
suggested by the means adopted by M. Jannettaz in some recent 
experiments on the physical properties of iron. 


OBSERVATIONS UPON FRICTION. 


M. Hirn communicates to the Académie des Sciences some 
observations on friction, with particular reference to machines and 
motors. He has arrived at the conclusion that there is a great 
difference between the friction of two surfaces sliding one upon the 
other, according as they are dry or separated by a layer of lubri- 
cating material. In the case of what he calls the immediate 
friction of bodies (z.e., those surfaces which are dry), the coefficient 
of friction is independent of velocities, areas, or load. It is other- 
wise with the other order of sliding bodies, in which, as is generally 
the case, the surfaces are separated by an unctuous layer. Here 
the coefficient of friction is always a function of the velocity, the 
load, and the extent of the sliding surfaces. It is difficult to arrive 
at the exact laws which regulate the phenomena. The quantity 





of lubricant drawn under the rubbing surfaces by their movement, 
the temperature of the lubricant, &c., are capable of modifying the 
value of the coefficient of friction many times in the course of a 
single experiment. It may be broadly stated that, in the general 
condition of ordinary machines, the power necessary to overcome 
friction is proportional to the square roots of the sliding sur- 
faces and of the load, and (when the lubrication is abundant) 
to the velocity. The influence of velocity is above all com- 
plex. With great velocities, or at least when the loads are 
light in comparison with the frictional surfaces, a great number 
of liquids very different from oils or fats become lubricants. Air, 
under certain conditions, and when brought in sufficient quantity 
between the sliding surfaces, becomes the best of lubricants ; the 
coefficient of friction being thereby reduced to 1-10000th. When, 
on the contrary, the speed is too low, or the load relatively too 
heavy, the unctuous matter may be expelled. The friction then 
becomes immediate, with a coefficient rising to 1-100th or 1-5th. 
M. Hirn points out that these views are supported by some obser- 
vations of M. Deprez, who found that the coefficient of friction of 
a given machine, determined for a certain velocity and state of 
lubrication, diminished as the speed increased and the oil became 
warm; while when the velocity was much diminished, the lubricant 
was no longer drawn between the surfaces in sufficient quantity, 
and the contact became as metal to metal. 





+ + 
Communicated Articles, 
THE HEATING OF AIR AND ITS VALUE IN 
REGENERATIVE FURNACES. 

By W. Gapp, C.E., Etc., of Manchester. 
Past Vice-President of the Scientific and Mechanical Society. 
TuirD ARTICLE. 

In concluding the second article of this series (see ante, p. 1037), 
the writer most distinctly intimated that there were various other 
things to be considered after the question of air heating should be 
disposed of; but as these are best treated independently, they were 
reserved for a future time. In consequence, however, of a criti- 
cism appearing from Mr. J. P. Leather, raising points which it is 
important should be at once dealt with, in the interest of the whole 
of the readers of the Journat, it is thought best to proceed with 
further demonstration of the question, as it is of great importance 
that there should be a clear understanding of the physical facts in- 
volved, and to prevent, if possible, the introduction of side issues, 
which may have the effect of obscuring the main principles. 

The writer well remembers the peculiar emphasis with which, on 
one occasion, the late Professor Faraday (from whom he had the 
honour of imbibing some little scientific knowledge) quoted the 
saying, as applied to science research, that sometimes “ nothing 
was so misleading as facts, except figures.” And, curiously 
enough, in the same issue of the JourNaL in which Mr. Leather’s 
letter appears, there is a report of an address delivered by Mr. 
J. C. Stevenson, M.P., at the meeting of the Newcastle Section of 
the Society of Chemical Industry (see p. 1093); and in this report 
Mr. Stevenson is made to say that he was not sure that much, if 
any, guidance—in connection with another heat problem—could 
be obtained from calculating thermal equivalents, in consequence 
of the time element. The speaker had doubtless grasped the fact 
of enormous complication in heat subjects, arising from the varying, 
and sometimes conflicting, conditions involved ; as every observer 
will inevitably do who has conducted any very extensive research. 
This much is said in consequence of Mr. Leather’s criticism con- 
taining a thermo-mathematical fallacy, which has appeared often 
enough before in connection both with heat and electrical problems, 
but which is of so insidious a nature that Mr. Leather may be well 
excused, as might indeed more experienced investigators, for falling 
into the error. 

That there is some error in the calculations will be best shown 
by a consideration of the first portion of the criticism. First, then, 
the words “ heat of the brickwork,” in the sentence quoted by the 
critic from the first article, did certainly mean the temperature 
thereof, as it could not possibly refer to heat in any other sense ; 
and the words ‘“‘ few feet ’ decidedly meant something very much 
less than that generally adopted in what would be considered 
complete regenerators. If a 56 lineal feet per minute current be 
taken for illustration, it will be at once apparent that if the passages 
are 56 feet long, every atom of passing air will remain within them 
just one minute; or, in other words, will take one minute to pass 
from end to end. Thus, in turn, every division of the air column 
(say, for convenience, every lineal foot, forming a volume 1 foot 
long by 6 inches square, at initial temperature) would be in the 
heated chamber or passage for a whole minute. Now, will any 
reader of the JourNaAL—will Mr. Leather—in the face of the pub- 
lished experiments made and described by Mr. Dixon and others, 
believe that a minute is required for the air named to take up its 
full charge of heat at the temperature of the passage. From the 
curves of speed we have, it is probable that one-tenth of a minute 
—6 seconds—may be considered the maximum time for this pur- 
pose; in which case, instead of 56 feet being necessary, 5°6 feet 
would be ample, so far as the capacity of the air for taking up heat 
is concerned; whereas from the other end of the problem, in the 
subsequent calculations made, a passage of more than 65 feet of the 
same dimensions comes out. The discrepancy is so great that there 
is at once a suspicion raised as to the soundness of the method of 
arriving at quantity conductivity of brickwork. In the figures 
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given the waste gases are put at 1560° on entering, and 600° on 
leaving ; while the air is placed at 60° on entrance, and 1220° at 
exit. It is not necessary at this point to call in question these 
data, as it is preferable to take the problem as presented ; although 
for another view of the subject it would certainly be essential to 
examine them. 

It will be observed that, in making the calculations by means of 
Péclet’s coefficient of conductivity of brickwork, Mr. Leather has 
concluded that the mean of the two extremes of differences of tem- 
perature would form the average difference. He is not the first, 
and probably will not be the last investigator to fall into this 
mistake. The mean of two extremes only gives an average of 
motion where such motion is uniform, or in a straight line forming 
a diagonal; or, in numbers, where the progression is arithmetical. 
Now, the line of differences of temperature, or the wave of rising 
temperatures in a current of air under the conditions assumed, 
would not be a straight line from the lowest or first difference to 
the highest or last, but a curve (of more or less hyberbolic 
character) according to the value of the first and last differences. 
Nevertheless, where the temperatures dealt with are low, and the 
range is not extended, it is safe to treat that part of the curve as a 
straight line for all practical purposes ; just as, in surveying com- 
paratively small areas on the earth’s surface, we find it unnecessary 
to take any account of curvature. That this is constantly done 
with conduction problems is true. But, if not guarded, it leads to 
serious error; as, in this case, and many others of a similar 
character, where the curve becomes extended in consequence of 
the very high temperatures brought into play. 

To find what the exact curve of the wave of differences would 
be between the two numbers given, involves a rather abstruse 
problem, which need not be entered into here; although it may 
be stated that the average could not probably be under 500°, which 
will considerably modify the results. But, as the premisses of the 
calculation given—that is to say, the temperatures adopted—are 
admittedly assumed, it is not necessary to pursue the figures 
further; nor, in like manner, to correct the arithmetic of the same, 
as published in Mr. Leather’s letter, as this may be a clerical error, 
and makes little consequence. 

There is a simple demonstration of the way in which a curve 
alters the average of any differences; and it may be given in the 
following manner: — Erect, upon a base line, perpendiculars 
dividing the line into ten equal parts; cutting off the first 
perpendicular at 1 inch above the base, the second at 2 inches, and 
so on, advancing each succeeding perpendicular an inch. The ends 
of all these lines will be intersected by a straight line drawn from 
the end of the base to the top of the tenth perpendicular, forming 
the diagonal of the parallelogram. These perpendiculars form 
an arithmetical progression from 1 to 10; and the mean of these 
numbers (5°5) will be the average. If, on the contrary, we take 
any ordinate of a parabola, and erect perpendiculars thereon 
parallel to the abscisse, and at the same distance apart as in the 
former case, the first of these perpendiculars will measure, to close 
approximation, 1°9, followed by 3°6, 5:1, 6°4, 7°5, 8°4, 9°1, 9°6, and 
10; giving a mean of 7°15. The parabola being the first unclosed 
curve, will give a lower mean than a hyperbola of even low exten- 
sion. It will be seen that this comes from the fact that the rate of 
progression varies, or is a differential quantity, and must be dealt 
with accordingly. The difference between the progression of a 
straight line and a curve may be made palpable by placing two 
numerical progressions underneath one another ; thus: 

~ es Bs Bs ee 
Se os ee Oe 
It is clear to the sight (or it should be) that the average number of 
one is different to that of the other, for the reason that the sums of 
the terms necessarily differ. Enough has been said to show the 
incorrectness of the method employed ; and it surely goes to demon- 
trate how misleading figures may become, if their use is not guarded 
at every point. Where all the conditions are clearly obtainable 
and understood, the use of calculations is of inestimable value ; 
whereas if there is not a correct physical conception, so to speak, of 
the whole case, figures at once tend to lead astray rather than 
otherwise. 

A good conductor of heat or electricity is equivalent to a low 
resistance; and a bad conductor—so-called non-conductor—means 
a high resistance. Resistance to the motion of heat (heat being a 
mode of motion) is equivalent to friction. Therefore, the greater 
the speed of motion of a given quantity, the less the friction in pro- 
portion to the intensity; although the amount or sum of the friction 
increases to a given extent with the intensity. This may be illus- 
trated by a wheel of definite weight being put in motion, having a 
certain friction in,the atmosphere and at the axle. Now, the 
greater the velocity of this wheel, the greater the momentum 
acquired, and the longer it will require for the friction to bring it 
to rest. So that as the speed is increased, the friction, although 
increasing with it, does so at a slower rate of acceleration. The 
speed of the wheel will represent the intensity of the energy; while 
the momentum acquired will be an index of quantity. 

From the foregoing it will be evident that as the coefficient of 
conductivity, taken at low temperatures, is a positive expression 
on the lines of energy, being the inverse of resistance or friction, it 
will increase with intensity, and not, as has been stated, decrease. 
Experiment will bear this out. In fact, to the touchstone of 
experiment must all theories and suppositions be brought; and 
experiments with brickwork under high temperatures go to show 
much greater conductive power existing therein than these calcu- 
lations admit. It would appear that it is expected that the air will 





be brought to the temperature of the waste gases, although a brick 
wall is between them; at least, this is the only construction which 
appears possible to put on the words: ‘‘ The air would in that 
length no doubt attain the temperature of the inside surface of the 
brickwork; but this is a very different thing from the temperature 
of the waste gases.” 

If it really has come to be supposed that heat may be trans- 
ferred, without loss, to a lower potential, there is no wonder at 
difficulty accruing. As well expect water to flow uphill. It is- 
well known that the late Sir W. Siemens put forward a theory of 
the sun’s action which amounted to something like this; but it 
has been shown, to the satisfaction of most physicists, by M. Faye 
and others, that such theory involved a perpetual-motion machine. 
This idea would appear to be similar. It is possible to extend the 
potential curves to a large extent; but curves they remain, even 
with the highest conservation. Probably the word “ regeneration "’ 
has had something to do with the growth of heat fallacies in con- 
nection with furnaces generally, and gas furnaces in particular. 

It cannot be too strongly stated that the air will form an 
equilibrium of temperature between the temperature of the passage 
and itself. It will do this very rapidly, and in a short length of 
passage. At atmospheric pressure it will not carry the heat any 
great distance. The waste gases may be used to heat this air to a 
certain extent with advantage both in intensity and quantity. If 
this is considered alone, without taking into account all the sur- 
roundings, the practice will come out disastrously different to the 
calculations. It soon becomes possible to pay too dearly for a few 
extra degrees of heat in the air. 

Of course it goes without saying that the nearer the air is to the 
source of heat, the hotter it may be made; but in all constructive 
work, especially where heat is concerned, durability and strength 
must have their due share of attention. Then, again, the chief 
advantage of thin division walls is at the beginning; for brick- 
work, after continued saturation (as it used to be termed) with 
heat, seems to lose some of its resistance. You may warm a house 
by setting fire to the furniture ; but it would scarcely be an econo- 
mical method of accomplishing the object in view. It is certainly 
clear that the brickwork will have to conduct the requisite quantity 
of heat; but it is likewise clear that the waste gases themselves 
part with their heat in a curve, which may be of such a nature, or 
on such a part of the curve of equilibriums as will give very different 
results from the arbitrary figures adopted by Mr. Leather. 

The question of conductivity of brickwork was not entered into 
in the former articles, for the reason that the subject under exami- 
nation was the capacity of air for taking up heat, and the con- 
ditions thereof, with some thoughts on its value, as the title would 
infer. The conclusion intended to be conveyed is that so-called 
‘“‘ regeneration’’ in a gas-furnace, in fotality, is impossible, as 
involving the equivalent of perpetual motion. That the highest 
possible degree of such regeneration, along with a considerable 
decline from the highest possible, is impracticable; and even a less 
amount is impolitic. Finally, all that is of any real value, in an 
economical sense, to the gas-furnace, is a moderate attempt, which 
can well be served by simple construction, and which will be 
accomplished probably by less than 20 feet of air passages. 





THE REACTIONS OF SULPHURETTED HYDROGEN IN 
THE LIME PURIFIER. 
By H. Leicester Grevitze, F.I.C., &e. 

A résumé of the interesting experiments of Messrs. Divers and 
Shimidzu, on calcium hydrosulphides, has already been given in 
the JournaL; and letters by Mr. Folkard and Professor Foster 
have lately appeared on the subject. One aspect of the question 
is, however, deserving of more consideration than it has yet 
received—viz., the practical bearing of recent researches on gas 
purification. 

Some five years back my attention was first directed to the 
apparent discrepancy which existed between the practical and 
theoretical capacity of lime with regard to the absorption of sul- 
phuretted hydrogen; and some experiments were made with the 
view of ascertaining what results could be obtained, on a small 
scale, under known conditions. An additional object of the experi- 
ments was to discover the conditions under which the treatment of 
lime with sulphuretted hydrogen formed a product most active for 
the subsequent elimination of the sulphur existing as carbon disul- 
phide in coal gas. The experiments were conducted in such a way 
as to imitate on a small scale the practical conditions existing on a 
large scale in the actual operations of gas manufacture, with the 
exception that in some cases pure sulphuretted hydrogen was 
used in place of foul gas. The lime employed was part of 
the bulk generally used ; but selected lumps were slaked, and 
the slaked material was subsequently passed through a coarse 
sieve in order to secure uniformity, and to prevent the inequality 
of action which would have resulted from the presence of large 
unbroken fragments. The material thus prepared contained only 
a mere trace of carbonic acid and general impurities. Portions of 
the coarse moist powder were then placed in a small experimental 
glass purifier, and subjected to the action of sulphuretted hydrogen, 
either in the pure state or in the foul gas (previously freed from 
carbonic acid). To make the results obtained more intelligible to 
general readers, and at the same time more concise, I have caleu- 
lated all the figures to ratio between sulphur and calcium; taking 
the former as unity. The conditions of each experiment will also 
be mentioned where necessary. Before giving the results which I 
obtained, it will be advisable, for purposes of comparison, to give 
the ratio of sulphur to calcium in the various compounds supposed 
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to be formed by the action of sulphuretted hydrogen on slaked 
lime. The figures are as follows :— 

Ratio of Sulphur 
to Calcium. 
 % eee ee 1 to 1°250 
: (* Ca HS, OH, or Ca S, 
i H2.0 . . . . 1 i 1°250 


Name of Compound. Formula, 
Calcium sulphide. 
Hydrated calcium sulphide 
Calcium hydroxy - hydrosul - 


phide. . . . . . . . * Ca (SH) (OH) 3H20 
Calcium hydrosulphide (cal-({* Ca H2 Se 6 Hg O or 1 .. 0°625 
cium sulphydrate. . . . CaS, H2S +6 HO } 4 e 
Hydrated calcium oxysulphide + CaO,CaS,2H20 . 1 ,, 2°500 


The ratios obtained in my experiments were as follows :— 


No, of Ratio of Sulphur 
Experiment, to Calcium. 

1 1 to 1°985 ) 

2 1 ,, 2°243 With pure 

3 1 ,, 2°582 etglmaldl totes. 
4 1 ,, 1°900 

5 1 ,, 1°555 

6 1 , 1°38 

7 1 ,, 1°509 | With foul gas free from 
8 1 ,, 1°246 carbonic acid. 

9 } a 1-038 | 

10 1 ,, 0°725 


In the experiments in which the lime was sulphided with sulphu- 
retted hydrogen, the current of gas was in all cases continued until 
the material, after being heated, had cooled down again to normal 
temperature. In the experiments with foul gas no particular rule 
was followed, with the exception that the gas was passed for a 
period judged sufficient to thoroughly saturate the material with a 
maximum quantity of sulphuretted hydrogen. 

In all these experiments a larger quantity of sulphuretted hydro- 
gen in proportion to lime was absorbed than I have found to occur 
in practice. The explanation is, no doubt, due to the difference of 
the physical condition of the material in the two cases. On a large 
scale there are present, more or less, lumps of lime, which are in 
many cases only acted upon externally. In addition to this, in a 
large purifier, with a comparatively small number of inlets and 
outlets, the gas takes the channels of least resistance, and the 
product when discharged is far from uniform in character ; samples 
from various positions in a purifier affording very different results 
on analysis. On the small scale, with carefully prepared material, 
these inequalities are to a large extent avoided. Looking at the 
more theoretical side of the question, I am aware that, in stating 
the results and analyzing the formule of different authorities as 
‘ratio of sulphur to calcium,” such a method of expression does 
not show any distinction between anhydrous calcium sulphide 
(CaS), hydrated calcium sulphide (CaS, H, 0), and the so-called 
calcium hydroxy-hydrosulphide (Ca [SH] [OH] 8H, 0). But, on 
the other hand, it will afford a practical gas manager a means of 
judging between the composition of calcium sulphide, calcium 
sulphydrate, and Professor Foster’s alleged calcium oxysulphide. 
It also shows the differences of composition on a basis of com- 
position the more intelligible as it indicates for each compound 
the capacity of the lime for absorbing sulphur as sulphuretted 
hydrogen. 

Now as to deductions from the data. In my experiments there 
is, first of all, a marked difference between the amounts of sul- 
phur absorbed by slaked lime, where pure sulphuretted hydrogen 
was used as the sulphiding medium, and where foul gas was 
employed. There is a good practical reason for this, which will be 
mentioned farther on; but, in the first place, I wish to compare 
the actual results with the figures given in connection with the 
theoretical formule. In the case of sulphiding with pure sulphu- 
retted hydrogen, the amount of sulphur absorbed, taken as a 
mean, is in higher ratio than that present in Professor Foster’s 
formula; while in the experiments in which foul gas free from 
carbonic acid was used as the sulphiding medium, a higher propor- 
tion of sulphur was absorbed—the mean being 1 to 1°194. Now, 
this is in slightly higher ratio than is present in calcium sulphide ; 
and it is probably explained by the assumption that the material 
se a mixture of calcium sulphydrate and unchanged calcium 

ydrate. 

This opinion may be more corroborated by a consideration of 
the two classes of experiments—viz., those in which pure sulphu- 
retted hydrogen was used, and those in which foul gas was employed. 
In the cases in which sulphuretted hydrogen was employed in an 
undiluted state, the lime became exceedingly hot, and dark green 
in colour. After the completion of the reaction, the product was 
found to be very active in absorbing sulphur, as carbon disulphide, 
from gas. Asa matter of fact, with equal areas and velocities, 
3 inches of the material thus employed was as efficient as 5 feet of 
the best material capable of being obtained by sulphiding lime in 
the ordinary way on a manufacturing scale. On the other hand, 
the product obtained by the action of the diluted sulphuretted 
hydrogen on slaked lime, represented by foul gas free from carbonic 
acid, was found to be absolutely inactive on carbon disulphide, 
under similar conditions, as regards area and velocity, to those 
employed in testing the material prepared with pure sulphuretted 
hydrogen. The reasonable explanation of these results is this: In 
sulphiding with foul gas the temperature was scarcely affected; the 
material remaining after the action being a mixture of calcium 
sulphydrate and unchanged hydrate (calcium sulphydrate not 
forming any compound with carbon disulphide). On the other hand, 
in sulphiding with pure sulphuretted hydrogen the temperature 


was such that, even had calcium sulphydrate been initially formed 
it would have been decomposed into hydrated calcium sulphide 
and sulphuretted hydrogen; and calcium sulphide is known to 
unite with carbon disulphide to form calcium sulphocarbonate 
(Ca C8, or Ca SCS§,). 

It may naturally be asked, if my view is a correct one: ‘‘ How 
is it that, in practice, lime may be obtained in a condition in which 
it will remove bisulphide of carbon from gas under the conditions 
in which you failed—viz., by the mere passage of gas charged with 
sulphuretted hydrogen?” ‘The answer to this is simple—viz., that 
in my experiments the bulk of lime was so small, in comparison 
with the total superficial area of the vessel employed, that the heat 
of combination between the sulphuretted hydrogen and the calcium 
hydrate passed away by radiation, and calcium sulphydrate was the 
main product. On a large scale, operating on a much greater mass 
of material, the ratio between heat generated and heat radiated is 
so modified that the temperature of the mass rises to a sufficient 
degree to decompose the calcium sulphydrate first formed, and 
produce a proportionate quantity of calcium sulphide with evolution 
of sulphuretted hydrogen. This opinion, as to what actually occurs 
in practice, was expressed in a paper on ‘‘ A New Residual Product 
from Coal Gas,” read by me before the London Section of the 
Society of Chemical Industry towards the close of last year,* in 
which the following words occur :—‘‘ It must be assumed that the 
calcium sulphydrate first formed splits up, as the temperature of 
the mass rises by the heat of combination, into calcium sulphide 
and sulphuretted hydrogen. Such a view appears, indeed, to be 
corroborated from the fact that at very low temperatures an efficient 
vessel cannot be prepared; and that the higher the temperature 
during the action of the sulphuretted hydrogen, the greater the 
subsequent efficiency of the material.” I have repeatedly proved 
that lime saturated with sulphuretted hydrogen at a low tempera- 
ture has no absorbent action on carbon disulphide ; while the con- 
verse is true with regard to the material prepared at a high 
temperature. In fact, this action on carbon disulphide forms a 
better criterion for judgment as to whether calcium sulphide or 
sulphydrate is actually present than a chemical analysis of the 
material. A further corroboration of what respective compounds 
were present in the two cases (hot and cold sulphiding) is the 
proportion of sulphur taken up. In the case of cold sulphiding 
this was higher in proportion to calcium than would correspond 
to calcium sulphide; while in the case of the hot sulphiding the 
ratio of sulphur to calcium was less. 

The action in the absorption of carbon disulphide may also form 
a clue to explaining the fact that lime charged with sulphuretted 
hydrogen at a low temperature, and inactive on carbon disulphide, 
will, when exposed to the air and replaced in the purifier, be found 
to be most energetic on this form of impurity. During this expo- 
sure to air, the material changes from white to dark green in colour; 
a perceptible quantity of sulphuretted hydrogen is evolved; and 
the mass becomes very hot. All these characteristic changes 
coincide with the theory that part of the material suffers oxidation ; 
and the heat thus produced decomposes a portion of the calcium sul- 
phydrate into sulphide and sulphuretted hydrogen. If the exposure 
to air is continued until the material has become cold, it then has 
but little action on carbon disulphide, andis nearly white in colour. 
In this case the oxidation has, no doubt, extended to the calcium 
sulphide first formed; and calcium sulphate, sulphite, and thio- 
sulphate (hyposulphite) are the principal products. 

Previously to the experiments of Messrs. Divers and Shimidzu, 
the assumption that calcium sulphide was the efficient agent in 
sulphur purification was opposed by practical and unsuccessful 
trials of pure anhydrous calcium sulphide. The discovery, however, 
of the hydrated sulphide called hydroxy-hydrosulphide by Messrs. 
Divers and Shimidzu renders the assumption that this compound 
is the really effective agent in sulphur purification almost a certainty ; 
and the conditions most favourable to the formation of the hydroxy- 
hydrosulphide are also those which afford the most active material 
for the purification of gas from carbon disulphide. 





ExurpiTIon oF Gas APPLIANCES AT Hatsteap.—Under the auspices of 
the Halstead Gas Company, an exhibition of gas cooking and heating 
appliances, manufactured by the General Gas Heating and Lighting 
Apparatus Company, Limited, was held in the Town Hall, Halstead, from 
the 11th to the 13th inst. It was opened by Mr. J. R. Vaizey (one of the 
Directors of the Gas Company), who made a few appropriate remarks on 
the value of gas for ootlien purposes, calling special attention to the 
articles then exhibited for facilitating its use. He then introduced Miss 
Cameron (late of the National Training School for Cookery, South Ken- 
sington), who had been engaged to give lectures and demonstrations on 
high-class and economical cookery. The exhibition, which was under the 
general supervision of the Gas Company’s Manager (Mr. C. B. Brown) 
was very successful; the lectures being well attended. 


THE SOUTHWARK AND VAUXHALL WATER COMPANY AND THEIR PUMPING 
OPERATIONS AT STREATHAM.—A few weeks since a meeting of the inhabi- 
tants of Tooting was held in reference to the action of the Southwark and 
Vauxhall Water Company, whose sinking of a deep well at Streatham has 
had the effect of abstracting the water from upwards of 100 private springs 
and wells in the parish of Tooting, from which the inhabitants have been 
to a great extent supplied for many years past. A Committee was then 
appointed to ascertain whether legal proceedings could be taken against 
the Company. The Solicitor-General was applied to; and he has given 
it as his opinion that the inhabitants have no legal remedy against the 
Company. ‘“ At common law,” he writes, “there is no right as to per- 
colating water; and any person may pump on his own land, and collect 
and carry away the oeteeiotinn water, even though by so doing he should 
dry his neighbours’ wells.” The ratepayers of Tooting, in view of this 
opinion, have decided to take no further steps in the matter. 





* Divers and Shimidzu’s formule, + Foster’s formula, 





* See Journat, Vol. XLII, p. 1054. 
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Cechnical Record. 


THE USE OF COAL GAS. 
By Harotp B. Drxon, M.A., 
Millard Lecturer in Chemistry at Balliol College, Oxford. 
[A Lecture delivered at the Society of Arts, Monday, Dec. 8.*] 
Lecture II.—Coau Gas as a Source or Licut. 

When last I had the privilege of addressing you, I mentioned 
that the diffusion of lighter coal gas into denser air through a 
porous diaphragm might be made use of for determining whether 
there was an escape of gas in a room; that the lighter gas, passing 
more quickly through a porous diaphragm than the heavier air 
passed out, would increase the pressure inside the vessel, push down 
a column of mercury, make metallic contact with a battery, and 
ring a bell. Since last week I have received one or two letters on 
this subject; and, thinking it might be of interest, I have put up a 
rough apparatus to illustrate how such an instrument as I have 
described might be made. Instead of having a straight arm, in 
which a coloured liquid, such as a solution of indigo, is moved, I 
have connected with the porous vessel a bent U-tube with mercury 
in the bend. There is a platinum wire passing through the tube, 
which I can connect with the wire from a battery; a wire also 
passes down the open end of the tube, and may be fixed at 
any suitable distance from the column of mercury now in the 
tube. If I connect up, and let a little coal gas escape close to 
the porous pot, the gas immediately diffuses through the pot 
more quickly than the air can get out; the pressure is increased 
inside, the mercury is pushed down in the arm connected with the 
vessel, is pushed up in the other arm, and metallic contact is made 
between the mercury and the platinum wire. Immediately the 
battery circuit is completed, a bell at the other end of the room 
announces the escape of coal gas from this pipe. 

I pass on now to the subject proper of my lecture this evening 
—the use of coal gas as an illuminating agent. We saw last time 
that of the components of coal gas only a small part by volume 
contribute directly to the light ; that the carbenic oxide, hydrogen, 
and marsh gas, which make up some 95 to 97 per cent. of the 
whole, contribute barely anything to the light given by the gas 
flame; that the other constituents—the ethylene or olefiant gas, 
the gases of the same type as ethylene, and the benzene and 
naphthalene—are the gases whose burning gives light in the 
flame. Now the light is due to what may be not inaptly called 
a selective combustion. When coal gas is burnt in air, and 
care is taken that the gas does not mix too quickly with the 
air, but comes into it gradually, the hydrogen of the hydrocarbons 
burns before the carbon. Let us take ethylene as representing the 
luminiferous constituents of coal gas. Each molecule of ethylene 
is composed of two atoms of carbon, and four of hydrogen; and 
chemists write it C,H, This ethylene is decomposed when 
it is raised to a high temperature in contact with air; 
the hydrogen burning first, and the carbon afterwards. There 
is a race for the oxygen of the air between the two consti- 
tuents of the ethylene; and the hydrogen, being the fleeter of 
the two, gets to the oxygen first, and is burnt to water. So fora 
short time the carbon of the ethylene is unburnt, and is separated 
from the hydrogen. It aggregates into little solid particles, which 
are raised to incandescence by the burning gases around. The 
carbon, then, in its turn, reaches the air outside the flame, and 
burns to carbonic acid. If we wish, then, to get light from coal 
gas, we must burn it such a manner that the hydrogen burns 
first and the carbon afterwards. 

Before I go on to show the particular burners which have been 
devised to gain this object—the selective combustion of the hydro- 
gen before the carbon—I will first burn a sample of coal gas which 
has been deprived of its luminiferous hydrocarbons by treating 
it with Nordhausen acid; and to compare with it I will take 
some ordinary coal gas, and burn it in a similar vessel. In these 
two vessels, then, I have a sample of coal gas which has been 
treated with Nordhausen acid (and so deprived of the luminiferous 
hydrocarbons) and a sample of ordinary coal gas. When I burn 
them, you see the difference in illuminating power is very well 
marked. In the one case you have a flame with more or less light 
in it, due to the separation of carbon; in the other you get no light 
at all. In the latter case the coal gas has been deprived of the 3 or 
4 per cent. of ethylene and luminiferous hydrocarbons by the Nord- 
hausen acid. I will try another experiment with ethylene, to show 
you an example of this selective combustion. With this ethylene 
I will fill a glass cylinder one-third full. I will now take another 
gas, chlorine, and fill up the cylinder with it; so that in this way 
I get a mixture of two volumes of chlorine and one of ethylene. 
Now I apply a light. I ask you to look at this deposit of carbon. 
The mixture of ethylene and chlorine is perfectly transparent; but 
as the flame ran down the cylinder, the chlorine effected a selective 
combustion. It took the hydrogen only, and left the carbon. The 
carbon is left in this finely divided state; and the whole cylinder is 
now filled with this fine smoke—little solid particles of carbon— 
because the carbon has not the same affinity for chlorine that the 
hydrogen has. A selective combustion similar to this, but not selec- 
tive in so marked a degree, is shown when coal gas is burnt in air. 
The hydrogen has a stronger affinity, and is quicker in burning with 
the oxygen of the air, than the carbon is. The latter gets left behind, 
just as it was left behind in burning with chlorine; only there is this 
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difference—that in the case of the chlorine the carbon was not 
burnt at all, but was all left behind; whereas in the case of ethylene 
burning in air, or coal gas burning in air, the carbon is finally all 
burnt. 

Through a bye-pass in this lamp I am now passing some ordinary 
coal gas. It burns with a luminous flame, giving a light perhaps 
of some 7 or 8 candles, certainly not more. You will notice that 
if I turn on the gas too full we get this roaring of the gas-flame, 
of which I shall have to speak more fully directly ; but I now turn 
it down, so that it no longer roars or flares. The flow of gas can be 
turned through this body of this lamp, where it passes over some 
condensable hydrocarbons; and the gas when mixed with these 
hydrocarbons gives a very much whiter flame than ordinary coal gas. 
This lamp illustrates the effect which these hydrocarbons have on 
the illuminating power. Now, since it is entirely due to the small 
quantity of ethylene, and other hydrocarbons, that we get light 
from coal gas, their proportion is, of course, a matter of great 
importance, Anything in the process of gas manufacture which 
will add to the volume of ethylene and other hydrocarbons, will 
increase the value of the gas; and the best way of determining 
the value of a sample of coal gas is to determine the volume of 
ethylene which it contains. 

This lamp will also illustrate another point, and that is the 
effect of pressure on the burning of coal gas. You see, if I turn 
the tap on full, there is now such pressure at the burner that we 
get this roaring flame, and very little light from it—not nearly so 
much light, you will notice, although the flame is longer, than 
there is when I turn the gas down and burn less. We get a better 
light with a steadier flame than we do when it is roaring. Now, 
I will turn the tap down, and regulate the gas supply until it burns 
with a quiet flame; then, by quickly turning the tap round, I can 
make it pass over the hydrocarbons. It will then become mixed 
with some of the hydrocarbon vapour; and you will see that, 
although it is burning under the same pressure, it will no longer 
burn with a quiet flame. Turning off the gas from the hydro- 
carbons, there is a quiet flame with the same pressure of gas. It is 
evident, then, that coal gas must be burnt with due regard to 
pressure; a rich gas must be burnt with less pressure than a poor 
gas to give a steady light. 

Now, pressure chiefly acts in this way: With a high pressure 
the gas is forced out quickly from the orifice of the burner, and so 
mixes with the atmosphere before it burns. But there is also 
another thing. When gas issues quickly from an orifice it forms 
what may be called whirlpools of gas, and burns irregularly on this 
account. I do not know, and I do not think anyone has yet 
explained, why coal gas which has passed round a corner suddenly, 
like the corner of a gas-tap near to the burner, should burn with an 
unsteady flame some 6 or 8 inches off; but such is the fact. 
The coal gas in passing round a corner is suddenly thrown 
into this swirl; and it is a considerable time before it steadies down 
to a regular flow. Why it should be so long, I am quite in igno- 
rance; but there is the fact. So that if you have the tap of a gas- 
burner close to the burner, and the pressure is too high, and you 
try to reduce the pressure by turning down the tap, you will very 
often get an artificial swirl produced, and a flickering flame is 
the consequence. So I should recommend, in all gas-burners in a 
room, that the tap should be placed some 2 or 3 feet off the burner. 
In that case, in spite of the gas running past the sharp edge of the 
tap, it will have time to steady itself down to its normal flow and 
burn with a steady flame. 

I have here an ordinary kind of burner, a fishtail, and I have 
connected it with a bag containing coal gas. By suitable pressure 
on the bag, we can drive out the gas at any rate we please. I am 
increasing the pressure now; but by increasing the pressure, even 
to making the flame roar, one does not increase the light one gets 
from it. The gas is forced out into the air, and mixes with it; 
the rush of gas produces a vacuum in the immediate neighbourhood 
of the orifice; the air rushes up and mixes with the gas; and the two 
burn together with this blue, almost non-luminous flame. Here 
is another burner connected to the same supply-pipe. In the one 
case we have the gas pouring straight out into the atmosphere 
unchecked in its flow. In the second case we have a governor 
placed between the gas-pipe and the orifice, where the gas issues 
into the air. This governor stops the flow of the coal gas, and only 
allows a certain quantity to pass. The effect is that the flow is 
regulated and maintained at the rate which is found to give the 
best light for the particular sample of coal gas used. While one 
flame roars and gives but little light, the other continues to burn 
steadily and well. Now, unfortunately, in all gas supplies on a 
large scale, one cannot get rid of inequalities of pressure. Some 
houses are on higher ground than others; and of course, owing 
to the lightness of coal gas, they have an excess of pressure. 
Again, when large quantities of coal gas are being consumed, as 
in the evening hours, the pressure has to be turned on at the gas- 
works; so that sometimes, until the consumption reaches its 
maximum, there is an excess of pressure in the mains. You will 
find, on turning on the tap and lighting the gas-flame, that it roars. 
Now, in a governor such as I have shown you here, this roaring 
and wasting of the gas is completely got rid of. I will not go so 
far as to say that every burner in a house must necessarily have a 
governor, but I think a governor should be placed on each floor, 
which will regulate the flow of gas to all the burners on that floor. 
But the burners with which one is more particularly concerned— 
those in our sitting-rooms and dining-rooms—should each have 
their separate governor; by this means one obtains a steadier 
flame, and one burns the gas to more advantage. 
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We may say, then, that the first requisite to obtaining a good 
artificial light from coal gas is that the flow of gas into the air 
should be regular, and as slow as possible. Several contrivances 
have been elaborated to produce this result. Some are complicated, 
and some apparently quite simple; and I may say that the simple 
ones seem to me to work nearly as well as the more complicated. 
Here are two different kinds. In the one there is a large chamber 
introduced into the burner below the orifice, into which the gas 
passes through a small hole; the hole being smaller than the 
orifice through which the gas finally escapes. The gas rushes 
through a little hole, fills the chamber, and then passes slowly out 
through the orifice. The other plan is to have a moveable 
diaphragm, just below the burner, which is pushed up by the 
pressure of the gas. Whenever the pressure of the gas below 
1s greater than the pressure above (by the weight of the diaphragm) 
it moves up, and partially closes the orifice through which the 
gas escapes. Such is the common form of governor used in many 
of Mr. Sugg’s burners. A piece of steatite is pushed up by the 
gas, and partially blocks the hole from which the gas finally 
escapes; so that if the gas is running in under a great pressure, 
the diaphragm is pushed higher up than when the gas is running 
in under less pressure. Consequently, with the greater pressure, 
the hole thrcugh which the gas can escape to the orifice is smaller 
than in the other case; so that the same quantity passes to the 
burner whatever pressure is used. I have not time to describe all 
the various forms of governors that have been produced for limiting 
the flow of gas. I merely describe these two types, for all others 
depend, I think, upon the same principles—either the filling of 
a large chamber through a small hole, or else the movement of 
some diaphragm which checks the passage through which the gas 
is flowing (like the throttle-valve of a steam-engine). 

Now, the second requisite for obtaining a good light from coal 
gas is that the supply of air should be steady, regular, and slow to 
the gas-flame. We have seen that it is necessary to have the 
supply of gas steady and slow; and we find the same thing is true 
of the supply of air. Now, with a flat-flame burner in the air, 
without a chimney, it is not easy to get the supply of air regular. 
One of the devices which have been adopted, with very consider- 
able success, I think, is to make a little projecting ridge all round 
the top of the burner. Mr. Sugg calls this the “ table-top” burner. 
The ridge prevents the air which is rising up to feed the flame from 
impinging too directly on the flow; it is spread out a little by this 
ridge, and so meets the flame a little farther up. Mr. Bray has 
exaggerated the ridge in the direction in which the flame spreads 
out. He has placed a shoulder on each side of the burner; and 
the air is thus prevented from coming in contact with the edge 
of the flame for some considerable distance—about an inch—away 
from the central orifice. I light this burner, and you notice how 
the flame hugs the shoulder where the air is prevented from im- 
pinging against the flame by this metallic projection. In this 
way a very broad flame is formed. The difference in illuminating 
power between these two—the “ table-top” and the “ shoulder ” 
burner—is, I think, inappreciable. In the few experiments I have 
made on their illuminating power, I found the burner of Mr. Sugg’s 
to give slightly the better duty; but the difference was so small as 
hardly to be appreciable. The shoulder gives a little broader flame; 
and the other, I think, a little intenser light. Each of these gas 
lamps consists of a cluster of three burners; and in these clusters 
we have another principle coming into play—the augmentation of 
the heat of one flame by the heat of others. If we have one flame 
burning in the vicinity of another, the two will give out more light 
together than they do independently apart. The sum of the two 
lights is increased when they are burning close together. That is 
owing, first of all, to the air which passes up between the flames 
being heated by radiation ; and, secondly, the gas itself is heated 
up by radiation from the other flame. To put it in another 
way, which really comes to the same thing, the radiation by the 
flames is stopped by the other flame, and therefore: they are 
hotter. Now, these flat-flame burners have been very much im- 
proved within the last few years; so much so that there is not 
much difference now between the light which can be obtained from 
them and from the Argand burners, where the gas is burnt in 
a round ring under a chimney. 

There is one point about these flat-flame burners which I should 
like to call your attention to before I proceed any farther; for 
I do not know that it has been studied particularly by photo- 
metrists. It is the transparency of a gas-flame to the light of 
another gas-flame. Inan Argand burner we have a ring of flame, so 
that the light from the farther portion of the flame has to come 
through the nearer portion before it reaches us. Now, it is certain 
that there is some loss here; but I do not know that there has been 
any accurate experiment made as to the loss which light suffers by 
going through a gas-flame. I have come across one or two deter- 
minations of the illuminating power of such a flat flame as I have 
burning on the table—first taken from the flat side, and secondly 
taken edgeways. The difference in illuminating power is found to 
be considerable. I have some figures here of experiments which 
Mr. Harcourt made about a year and a half ago. He found that 
the light from a flat-flame burner was about 33 per cent. less when 
it was put edgeways. That is to say, if you call the light given 
from a flat flame 100, he got about 67 for the light coming from 
the edge of the flame. The flame is evidently not transparent. 
But I was surprised to find that the transparency is so small as it 
is. I made an experiment of this kind last week: An inch and a 
half in front of a flat-flame burner, I placed a metal diaphragm with 
aslot init. I measured the illuminating power of the gas-flame, 





seen through the slot, with Mr. Harcourt’s pentane photometer. 
Next I lit a second gas-flame 1} inches farther off—that is to say, 
8 inches from the slot; and I measured its illuminating power inde- 
pendently. I then lit the two together, and measured the light 
from the two. Now, if the first flame had been perfectly transparent 
to the second flame, the light I should have received when burning 
both flames would have been equal to the sum of the two lights 
taken independently; but this was far from the case. In one 
experiment I found a loss of 24°7 per cent.; and in the second case 
a loss of 25°4 per cent. So that we may take it that a flat flame 
of the thinness you see here obstructs the light from another flame 
to such an extent that only three-quarters of the light from the 
second flame gets through. The bearing of this on the relative 
merits of flat-flame and Argand burners is at once seen. In 
the Argand you depend greatly on the transparency of the flame, 
because a great part of the flame is hidden from you by the flame 
in front. Whereas in the flat-flame that is not so; the flame is 
spread out over a large surface, and the light only suffers absorption 
in the plane of the flame. 

Here I would direct your attention to another burner—also a flat- 
flame burner—surrounded by a globe, about which I have a few 
words to say. I think coal gas as an illuminant would be much 
more popular than it is with English people if the makers of the 
globes which are commonly sold had been persuaded, or could be 
persuaded, to make the openings through which the air enters just 
about double as large as they have made them. One is accustomed 
to see in one’s friends’ houses, almost without exception, a globe 
with an opening as small as 2} inches. Openings of 2 inches are 
quite common; and I have seen them as small as 1g inches. Now, 
what is the effect of such a globe with so small an opening on the 
burning of gas? The air comes in with a rush to the flame, and is 
thrown into eddies in pouring through such a narrow orifice. Con- 
sequently, the flame is thrown first on one side and then on the 
other. It is in a continual state of flickering, always on the quiver, 
never still for half a second. Itis this continual flickering when 
one is reading that is the chief objection to coal gas as an illumi- 
nant, as we find it in most houses. The flickering is entirely 
got rid of if you only have the opening big enough. Here on the 
table is a burner supplied with a governor, and with a globe with 
a large opening 33 inches (nearly 4 inches) across; so that the air 
can pass in to the flame with a steady flow. It is not thrown about 
into eddies, and does not agitate the gas. Such a burner as this 
does not burn any more gas than a burner that is surrounded by 
the globe with a small opening. 

If we want to get the best light possible from the consumption of 
a certain quantity of coal gas, the way to do it is to burn it ina 
lamp with a chimney provided with a damper; for by this means 
we can regulate the supply of air to the flame, so as to give it just 
that quantity which burns the flame with the maximum quantity 
of light. Now the maximum light is given just below the point at 
which the flame begins to tail up and smoke. One should stop 
just short of that; and the way to do it is this: Turn on your gas 
and get your supply—5 feet per hour, or whatever the burner is 
constructed for; and then turn down the air until the flame just 
does not smoke. In this way you get the best light from a coal-gas 
flame. 

I have here what is known as the London” Argand burner. It 
has a ring of steatite pierced with a number of holes, through which 
the gas comes in little jets, which very soon coalesce into a bright 
ring. Then surrounding this ring, placed a little lower than the 
burner, is a metal cone, which causes the air passing in at the 
bottom of the burner to impinge upon the flame. On the same 
stand I have another burner, in which this Argand principle, if I 
may so call it, is further developed. There are two rings through 
which the gas is burnt, one inside the other, and the air passes up 
between the two. We have, in fact, a double Argand. This burner 
requires to burn some little time before it gives a steady flame; but 
when it has been burning for about ten minutes it gives an exceed- 
ingly intense light, especially in the lower portion of the flame. I 
will leave this burning, so as to get warm. The ‘ London” Argand 
does not require any manipulation; whereas Sir J. Douglass’s double 
Argand requires to be alight some little time before it develops its 
maximum quantity of light, and-the flame should be turned up 
after it has been burning a little while. 

Mr. Sugg has also made Argands with more than one ring. Here 
I have a very fine burner, with two rings and a straight chimney. 
You notice the chief difference between the two burners is this: 
Whereas Sir J. Douglass has placed a conical chimney over the 
flame, so as to throw the air against the outside of the flame, and so 
compress it, in Mr. Sugg’s burner the chimney is straight. It gives 
a very large, steady flame; but I think, on the whole, it is not so 
intense and white a light as one gets from the Douglass burners. 

There are, of course, many varieties of Argand burners; and I 
could not show you all. I have only taken such as appeared to me 
to be the most characteristic, and, I may add, among the best that 
are made. 

Of regenerative burners, I this evening propose to show you only 
one—that of Mr. Bower. It is, I believe, an improvement on the 
Grimston burner, with which I was acquainted some few years 
ago. By the kindness of Mr. Bower I have this lamp suspended 
here in the corner of the room. The lamp is what is known as a 
reversed regenerator; that is to say, the flame is at the bottom. The 
products of combustion rise up through a series of iron chambers, 
and pass away through a pipe; and the air which feeds the lamp 
is drawn down past the iron chambers, through which the products 
of combustion are passing away, and, therefore, is strongly heated 
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up before it reaches the flame. The iron chambers above the flame, 
when it is turned up, become red hot. Below the lamp is placed a 
glass shade, to prevent the outer air reaching the flame; but Mr. 
Bower has found that the lamp is improved by allowing a little air 
to enter. He accordingly has an adjustable valve, by which air can 
be admitted to the flame (there is a screw by which the quantity 
of air so entering can be regulated); and this air impinges on the 
lower surface of the flame. The hot air, passing down through the 
regenerators, strikes on the upper surface of the flame, whilst the 
cold air only strikes. on the under surface. The reason for this 
arrangement is, I believe, that in the old Grimston burner, where 
no air came in, the glass shade underneath became exceedingly hot, 
and always got dimmed, as if a deposit formed upon it. Perhaps 
this was owing to the glass becoming partially devitrified. But 
with this system of admitting a little cold air, Mr. Bower tells me 
the dimming does not occur. I have not yet had an opportunity 
of experimenting with this, the latest form of the Grimston lamp; 
but I am assured that it gives a duty—that is to say, an illumina- 
tion per cubic foot of gas burnt—of something like 7 or 8 candles. 
If so, I can only say it is a most marvellous lamp; and I look for- 
ward with great interest to testing it photometrically. 

[Since this lecture was delivered, I have tested the 25-feet Bower 
lamp by the pentane photometer of Mr. Vernon Harcourt. The 
light given by the burner in a horizontal plane, burning 27°1 (corr.) 
cubic feet of 16°5-candle gas per hour, was equal to 182 candles. 
This is equal to 6°7 candles per cubic foot, or 6°5 candles per cubic 
foot of 16-candle gas. The cost of obtaining an illumination of 25 
candles from this burner burning 16-candle gas would be about 44d. 
per hour. I must add that below the horizontal plane the intensity 
of the light increases. | 
} About the relative merits of coal gas, oil, and electricity, as 
illuminants, I do not propose to speak to you this evening. I am 
only concerned with coal gas itself; but I have written upon the 
blackboard a few statistics concerning the cost of artificial illumina- 
tion, for which. I must apologize if they are out of date. In the 
first column are the names of the illuminants; in the second 
column, the price per pound per gallon, or per 1000 cubic feet of the 
illuminating material; and in the third column, the cost per hour 
of lighting a room, of moderate size, well—i.e., giving it an illumi- 
nation equal to that of 25 candles. The table was drawn up from 
the results of photometric experiments by Mr. Vernon Harcourt :— 


Price per Hourly Cost for 
Candles. Pound. 25 Candles Light. 
8. . * 
Spermaceti . 110 ee 94 
Stearine . : 1 0 oe 53 
Sherwood wax . 0 6 ve 24 
. Price per Hourly Cost for 
oa kenge, Gallon. 25 Candles Light. 
“ Alexandra” oil (in duplex lamp) . 110 14 
Colza oil (in moderatorlamp) . . . 4 0 -_ 14 
Ges Price per Hourly Cost for 
‘ 1000 Cubic Feet. 25 Candles Light, 
Flat-flame burner . eS “ . 
Large Argand burner . —_ a 2 ee 3 
Siemens’s Regenerative burner . - 3 0 ee t 


I will now show you a still more brilliant gas-burner at the other 
side of the room. One purpose for which a very brilliant light is 
required is for the beacons on our coast, which warn sailors when 
they are approaching the shore, and guide them through tortuous 
channels round our island. Of these burners, those invented by the 
Engineer of the Trinity House, Sir James N. Douglass, and those of 
Mr. John R. Wigham, of Dublin, rank in the first class. This burner 
of Sir James Douglass’s is burning ordinary coal gas here; but it 
was devised to burn a richer cannel gas. Init the Argand principle 
has been repeated six times ; we have six rings of flame, one outside 
the other. Each ring has a separate tap, by which the flow of gas 
to it may be regulated; and it has the same cone-shaped chimney 
which Sir J. Douglass adopted in the smaller Argand on the table. 
Owing to the shoulder in the chimney, the air is thrown against 
the flame, and we get a very much intenser light than we other- 
wise should; and not only that—and this is the point of greatest 
importance—we get the flame contracted into a smaller body than 
we otherwise should get it. This inrush of air all round pushes 
the flame together. I think the actual contraction makes the flame 
brighter ; but when such a flame is placed behind a lens, the nearer 
you can bring all the light to one focus, the more truly can you send 
out the refracted rays parallel, and therefore the less scattered the 
beam from the lantern will be. The smaller the flame, the better 
the results with the lens; and this is the reason, I think, why these 
burners are so successful when shown in a lighthouse lantern. 
The particular thing to notice about this burner is the exceedingly 
bright zone of light there is about an inch above the metal base. 
This zone is placed in the focal plane of the lantern; the light from it 
is most accurately focussed by thelens; and the refracted rays are sent 
out parallel. Burning such a lamp as this in one of the experimental 
towers on the South Foreland, and placing in front of it a lens 6 feet 
high by 4 feet broad, I found, on a clear night, at a distance of about 
2 miles, that the light which fell from it on to the dise of a photo- 
meter was equal to the light from more than 90,000 candles, with a 
consumption of only 96 or 97 cubic feet of cannel gas per hour. 

Speaking of the experiments at the South Foreland naturall 
leads me to one other topic, not perhaps directly connected wi 
my subject, but one on which those interested in gas manufacture 
will perhaps forgive me for saying a few words—that is, the standard 
of light to be used in testing gas-flames. Two or three standards of 
light have been devised; and one has most successfully stood the 
ordeal of trial. I refer to the pentane standard of Mr. Vernon 





Harcourt. But one objection has been urged against this standard, 
which neither Mr. Harcourt nor others who have experimented 
on the subject have been able fully to meet. There is a doubt 
whether the light produced by the pentane flame 2} inches 
high varies with the height of the barometer. It may be true that 
this has little concern for testers of coal gas, for the coal gas 
itself may suffer an exactly similar variation. As the coal gas 
varies, s0 may the standard; and consequently the readings are 
concordant one with the other under different conditions of atmo- 
spheric pressure. But when we come to consider a standard 
of light such as is required in many physical experiments, it 
at once strikes us that a standard which may vary with the 
variations of atmospheric pressure cannot be an absolute stan- 
dard. You all know that an absolute standard has been proposed 
in France, and indeed accepted by the International Commission 
on Standards—viz., the light given by a square centimétre of 
platinum at its melting point. I need hardly remind any of you 
who have worked with melted platinum, or even seen it, what an 
exceedingly awkward standard this is. Not only is it exceedingly 
awkward to work, but as the platinum passes from the melting 
to the solid state—as it crystallizes on the surface—the amount of 
light which it radiates varies very considerably. The platinum 
standard yields a constant light for, I believe, only about a minute 
and a half. The only use of such a standard would be to stan- 
dardize something more useful and portable. But I venture to 
think there may be another method of obtaining a constant light 
which may not be subject to variations of light with variations of 
barometric pressure. I refer to an electric glow lamp with a very 
high resistance compared with the light that it gives out, connected 
with a battery and some instrument for accurately measuring the 
strength of current flowing through the circuit. I have lately been 
experimenting with such a lamp in conjunction with Mr. Vernon 
Harcourt. In the experiments I have referred to at the South 
Foreland—where we have often to measure the light from the 
lighthouses through the opening in the shutter of a hut exposed to 
the full south-west wind—we have found it exceedingly diflicult, at 
times, to work with the pentane standard; and we have been anxious 
to devise another standard which we could standardize, first of all, 
with the pentane, and then use. We have only lately had an 
apparatus of sufficient delicacy constructed; but, as far as our 
experiments go, this standard promises to be of some use in future 
photometry; and I have brought it before you this evening so that 
anyone engaged in photometry may have an opportunity of examin- 
ing it before it goes down to the South Foreland. 

Here is a glow lamp, of about 10 ohms resistance ; and it gives 
a light of about 1 candle, with a current of one ampére. The life 
of such a lamp as that, I think, may be a long one. We may look 
forward to it outliving many of its brighter brethren, which give 
a light of from 15 to 50 candles. This one is content with giving 
out only 1 candle light. In the circuit is a simple form of rheostat 
—a wooden cylinder and a brass cylinder, on which a German- 
silver wire may be wound from one to the other, so as to alter 
the resistance of the circuit. I pass the current first of all through 
this electro-dynamometer, which tells me the strength of the 
current. The current goes through a fixed coil of copper wire, and 
also through a moveable coil suspended inside the other. The ends 
of the moveable coil dip into two little cups of mercury, which 
bring it into metallic contact with the circuit. The moveable coil 
is attracted when the current passes. The coil turns round against 
the torsion of a wire. By a milled head at the top, I can put so 
much torsion into the wire as to bring the coil back to its original 
position of zero. The method of working is this: The pentane 
flame is brought up to its normal height of 24 inches; the current 
is passed through the dynamometer, through the rheostat, and 
through the lamp; and the resistance of the rheostat is altered 
until the light is equal to that from the pentane. Then the reading 
of the scale is made. This gives the torsion in the wire; and the 
square root of the torsion is proportional to the strength of the 
current. By turning the rheostat to the right or left the amount of 
current flowing through can be easily regulated, and so the light 
adjusted to that of the pentane. Here are some of the readings 
taken last week. We were particularly anxious to take readings 
with a low barometer ; and on two days last week the barometer fell 
to 29°3 inches. The following are readings on different days :— 


Barometer . 29°3 in Dynamometer . 1204 
” 29°5 ,, os ” 1212 

“a 29°6 ,, * * 1225 

‘ 1238 


” ” ee ” 

You notice there is a regular increase in the scale readings with 
the rise of the barometer ; but as yet we have only had this small 
range of 04 inch. Let me point out to you a very curious coinci- 
dence in these numbers. I said just now that the square root of 
these scale readings is proportional to the strength of the current. 
V 1238 
VW 1204 


; that is, the strength of the current is 1°4 per cent. greater 


Let me take the square root of the extreme readings. The 
- 1014 
s pommaas 
ae 
Now, what is difference between the 
The ratio 29" is also 1014, 
29°3 1000 
I do not wish to speak positively on this point, as there are 
several conditions which might affect the scale readings—such as 
changes in the torsion of the wire, or in the transparency of the glow 


lamp. Our experiments with the instrument have only just begun ; 
but they seem to point to slight changes of light from the pentane 


in one case than the other. 
two barometer readings ? 
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flame with variations of the barometer changes, just perceptible with 
such an instrument as this, but totally inappreciable by any method 
of measuring light by a gas-flame. 

Next week I propose to consider gas-flames which have been 
used as a source of heat, and those which, by heating up a solid 
substance to incandescence, have been used as sources of light. 








Correspondence, 


[We are not responsible for the opinions expressed by Correspondents.] 


STANDARDS OF LIGHT. 

Sir,—We regret the length to which our remarks in reply to the three 
letters on the above subject, which appeared in the Journau last week, 
must necessarily extend; and, for convenience, we will deal with each 
letter separately. 

Mr. George Livesey. 

We admit what Mr. Livesey assumes to be probable—viz., that the 
first draft of the letter which appears in the Journax of the 9th inst., 
with the names of Messrs. Heisch and Hartley attached to it, was 
written by the latter; and, on the evening of the day on which the 
JOURNAL was issued, was submitted to the first named, and, with modifi- 
cations and some additions, approved by him and adopted. Mr. Livesey 
deprecates the introduction of personal feeling into a discussion of this 
kind. Does he really believe that there is any existent on the part of 
either ofus? Ifso, Mr. Livesey greatly errs. Besides, we may fairly ask : 
Where is the personal feeling shown? Mr. Dixon having himself esta- 
blished the basis for a report, which we never attempted to criticize, takes 
ours in hand, and (intentionally or not) assuming something of the tone 
of a ‘“‘superior being;’’ expresses himself in such manner that, although 
certain objectionable phrases are not directly applied to us and to our 
work, yet in such a way that any ordinary reader would be bound to 
receive the impression that we were biassed, and that our experiments 
were not properly conducted. How was such a letter to be dealt with, 
in respect to the characteristics indicated, except by sarcasm or ridicule? 
We could reply in no other possible way, though not in bitterness of 
spirit. So little was there of this feeling, that Mr. Hartley, on seeing 
Mr. Dixon just before his lecture at the Society of Arts last Monday 
evening, went to him, and shook his hand, which Mr. Dixon frankly 
tendered, with all the heartiness which esteem warranted. 

We are not to’blame for dragging the Board of Trade report into this 
discussion. Mr. Dixon cited from it to support his own arguments, 
while imputing, at least ‘‘ unconscious,’ bias to us, manifested, as he 
said, in the expressions of our own report. Human nature could not 
resist the temptation to retort upon Mr. Dixon as we did; and we were 
quite justified in doing so. 

Mr. Dibdin, the present Chemist to the Board of Works, was the 
gentleman who protested against the treatment of the Keates lamp, on 
the occasion when Mr. Dixon gave his (we believe, first) lecture at the 
Society of Arts in February, 1882. Mr. Hartley was then present, and 
the expressions (of course, condensed) of Mr. Dibdin were published in 
the JournaL; and we were correct in saying that Mr. Dibdin did protest, 
rightly or wrongly, inno gentle terms. Mr. Livesey repudiates the charge 
then made by Mr. Dibdin of improper treatment of the Keates lamp, and 
exonerates Mr. Dixon. We can say nothing as to the merits or demerits 
of the Keates lamp, as, by instructions of The Gas Institute Committee, 
we were restricted to tests upon lamps having no wicks. 

Mr. George Livesey is, as everybody knows, who knows him, regarded as 
so straightforward and honest a man, and therefore so undisposed to mis- 
construe the actions and words of others, that we are intensely surprised 
to find in the following a startling and wonderful perversion of our 
expressions. He says: ‘‘ Mr. Hartley [making the matter personal to 
one, instead of to both of us] clearly indicates that the Committee, who 
were deputed by the Board of Trade to do certain work, violated the 
axiom that ‘a person deputed cannot depute,’ and betrayed their trust 
by deputing Mr. Dixon to do their work. And then, having got rid of 
the Committee, he says, in effect: Mr. Dixonisa friend of Mr. Harcourt. 
He came to work with the foregone conclusion that the Harcourt standard 
is the best ; and, consequently, the Methven did not receive fair treatment 
at his hands. If this is what he means, he is utterly and entirely wrong.” 
This, we say most emphatically, is not what was meant; and we further 
say that the expressions in our first letter bear no such interpretation, 
and cannot ,be tortured into such a meaning, if properly read. We 
suggested no “ bias” to Mr. Dixon in favour of the Harcourt over the 
Methven during his tests under the direction of the Committee. We 
suggested no dereliction of duty on the part of the Committee. We quote 
their words; and why? Because they show that, however diligent the 
Committee were in superintending, Mr. Dixon was, in quoting from 
the report and under the name of the Committee, quoting only his own 
results against those contained in a report issued under our own names, 
and not under that of, although under the authority of, a very industrious 
Sub-Committee of The Gas Institute. It is but proper that it should be 
clearly understood who the operators are who are responsible, along and 
together with any Committee which may also be concerned. We felt it 
necessary to make this quite clear. It is very satisfactory to have Mr. 
Livesey’s assurance that Mr. Dixon was most favourably disposed towards 
the Methven unit. Some of the recorded results are, it is true, peculiar ; 
but the records are generally clearly favourable to this particular unit. 

That the Committee were satisfied with the enthusiasm, ability, and 
impartiality of Mr. Dixon, might ‘“ go without saying; ”’ but Mr. Livesey 
has performed a graceful act in again proclaiming this fact. 


Mr. H. B. Dixon. 

The reasons which led us to reply in the way in which we did to 
Mr. Dixon’s first letter are found in the above reply to the letter of 
Mr. G. Livesey. We quite realized that the asserted unsteadiness of the 
room referred to Millbank Street, and to the 13 recorded experiments 
therein made; and we hold to our statement that that room is ‘‘ more 
free from vibration, according to our experience, than the greater 
number of photometric rooms in this kingdom.” In the City of London 
the three testing stations certified by the Gas Referees are on upper 
floors of the buildings; and in these buildings trade and manufacturing 
operations are carried on both below and above the testing-rooms— 





operations by no means conducive to freedom from vibrations in these 
rooms. 

As to the Keates lamp, see reply to Mr. G. Livesey. 

Mr. Dixon acknowledges that he ‘‘ appears to have done injustice to 
us” in respect to the means by which the Giroud instruments were 
standardized. He has explained his reason for assuming that we had 
standardized them by the Methven only, which we, in reply, said was 
not the case. Mr. Dixon’s explanation of the reason why he fell 
into error is quite satisfactory; and we take it that he sees that 
the question which he put involved a rather grave insinuation against 
us. This is out of order in relation to paragraphs, because it refers to 
the last one in Mr. Dixon’s letter. We insert it here because we have 
to dispose of an unintentional misrepresentation, for which, however, 
Mr. Dixon is quite as much responsible as ourselves. The expression 
which he used in the second paragraph of his first letter is as follows :— 
‘That Committee found that a Methven burner, burning such gas as 
might be sent out in the ordinary process of gas manufacture, of 
14-9-candle power, assigned the value of 15°6 candles to a particular 
flame.’’ Then, in the same sentence, ‘‘ That the same Methven burner, 
burning ordinary gas of 16-4-candle power, assigned the value of 14°5 
candles to the same flame.” Here is no word of “stored gas,” or of 
burning it from a “‘ London ” Argand, which words occur in the amended 
expression of his last letter. 


We set out his statement thus: 
Candles. Candles. 


Actual power ofgasused. ..... . . 149 .. 16°4 
Indicated power by Methven. . . . . . . 15°6 .. 14°5 
It should have been stated thus : 
Candles. Candles. 
Actual power of gas used with the Methven . . 14°9 .. 16°4 
Indicated power of the stored gasby the Methven 15°6 .. 14°5 
It is true that we understood that the indicated illuminating value of the 
stored gas was meant; but failed to say what we understood, even as 
Mr. Dixon had failed to say what he meant. 

In the face of such evidence, were we not justified in saying that the 
results found by Mr. Gandon, Mr. King, and ourselves—four operators 
in all—were “ extremely different from those of Mr. Dixon”? If Mr. 
King had obtained a little higher result with 21 or 22 candle gas than 
Mr. Gandon did with “15:8” to “17:1” candle gas, as against candle 
tests, this fact would not seem to be “in accordance with the conclusions 
of the Board of Trade Committee,” in which (page 2) it is said: ‘Our 
experiments . . show that, while the light obtained from it with 
coal gas, ranging in quality from a little under 16 candles to a little 
over 18 candles, is practically uniform, the light is more than 10 per 
cent. greater when the burner [Methven] is supplied with coal gas of 
19-5-candle power.’ With the plain-gas standard against candles, Mr. 
Gandon’s difference is 1°6 per cent.; but Mr. King’s, as per table, is 
1:3 per cent.—the Methven, in both cases, attributing the highest powers 
in the opposed flames. This by no means accords with the statement 
in the report; for, from that, the difference with Mr. King’s gas should 
have been more than 10 per cent. below the values indicated by candles. 
Truly, greater differences were realized in some of the 53 tests made by 
Mr. King; but the average difference is less than 1 per cent. 

We have shown in our own tables that the Methven, in the comparative 
tests for Dec. 13 to Feb. 16 inclusive, of both carburetted and uncarburetted 
gas standards, indicated the power of the gas to be 3 per cent. higher than 
candles indicated, or by 0°4 of a candle. Not satisfied with this, Mr. 
Dixon has put himself to the trouble of comparing candle results with 
those obtained with the plain-gas Methven; and the startling revelation 
is made that herein there is a difference of 0°54 of a candle, or a little 
less than 3°9 percent. This series embrace 32 candle tests; and if from 
this series were eliminated such as indicate the gas to be unduly low in 
quality as compared with the others, and the same thing were done in our 
general statement of difference, then the Methven would not, we believe, 
appear to favour the opposed flame even by 3 per cent. We have said in 
our report, as the result of our observations, that we are convinced ‘“ that 
sperm candles, generally, now develop more light per grain of sperm 
burned than they did several years ago.” The Harcourt and the 
Methven were standardized against candles “‘ several years ago;”’ and 
some comparisons which have recently been made show that one of the 
earliest-made Methven units fgives the very same power for an opposed 
5 cubic feet per hour Argand flame as a recently-made unit. We cannot 
admit, therefore, that the values given for Methven tests in our tables 
are too high. Of course, in any series of fairly-tabulated results of 
tests of any kind, apparent discrepancies are almost sure to appear; 
therefore averages only can be relied upon. We fancy, however, that 
our statements will bear a good deal of dissecting without their evidence 
being much deteriorated in strength. Take one example for a day when 
no disturbing influences operated upon the stored gas—viz., Dec. 24— 
when the indications by five candle tests were as follows :—13°81, 13°75, 
15°05, 13°41, 14-27. Striking out the middle one, as tending, on the 
average, to favour the Methven, and the average of the rest is 13°81. 
The two Methven tests give 14:04. Thus the Methven result is only 
1:7 per cent. higher than that for candles; while we give an average 
difference of 3 per cent. 

Mr. Dixon returns to the 19th of March, and again asks why the 
Harcourt units are set down as variable for that day. We thought that 
our former reply was sufficient ; but we will now be even more explicit. 
It was because such considerable differences occurred in quickly succeed- 
ing observations as we had before found. Mr. Dixon says that the values 
indicated for the Argand flame by the Harcourt on this day are consis- 
tent. We frankly admit that they are; but it does not follow from this 
fact that the true powers of the opposed flame were indicated. We will 
not pursue this part of the argument; but must request our readers to 
study our tables of results—especially the ‘‘ comparative’ one—which 
are contained in the report published in the Transactions of The Gas 
Institute of June last. 

With regard to leakage from the Harcourt air-gas holder, see reply to 
Mr. Harcourt. 

Again, Mr. Dixon says: ‘‘ Now, coal gas of less than 15-candle power, 
burning in the Methven burner, gives a light of less than 2 candles, 
according to the experiments of the Board of Trade Committee and 
those of Messrs. Heisch and Hartley. For this reason the values found 
by the Methven burner on March 19 are too high.” We cannot agree 
with either of these propositions. There is this common agreement 
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between the report of the Board of Trade Committee and our own to 
The Gas Institute Committee, that both reports show that the Methven 
is a convenient and (within a certain range in the quality of the gas 
burnt in it) a veritable light-unit. The range in quality of the gas 
which may be used without vitiating the power of the unit is the real 
question at issue in respect to this standard ; and herein our conclusion 
is widely divergent from that of the Board of Trade Committee. 

Mr. Dixon says we misunderstand him in respect to his suggestion that 
an ‘‘ unbiassed mind” would have recognized that “ fluctuations in the 
apparent value of a sample of stored coal gas, used as a standard of 
light, would cause corresponding fluctuations in the apparent value of 
the burner tested by it.”” We replied that ‘‘the claim made for the 
Methven is that, within certain limits, as to quality of gas, its power is 
constant ; therefore, that it is to be depended upon.” It is admitted, in 
the Board of Trade report, that it is to be so depended upon within 
certain, although much narrower limits than we state. It is perfectly 
true that the sample of stored gas was burnt from a “ London ”’ Argand, 
and was, both with us as with Mr. Dixon, the standard by which other 
standards were tested; and it is equally true that “if such standard 
(the ‘‘ London”’ Argand] varies in absolute power, the values assigned 
to it by the units will vary too, if they [the units] are correct.” 
Most certainly the assigned value will vary if the unit be constant, and 
therefore correct. But if the unit varied in its power, in the same ratio 
as the Argand flame, with changes in the quality of the gas, the latter 
would be shown to be constant, and the “ unit’’ would merit no such 
name. It would be worthless. Further, although Mr. Dixon has been 
at the trouble to separate the results obtained with the plain-gas Meth- 
ven from those obtained with the carburetted-gas Methven, in order to 
compare the results with those realized with candles, he totally dis- 
regards the fact that the latter (the carburetted-gas standard) is 
independent altogether of the quality of the coal gas employed. Well, 
this thing, which is so independent, indicates practically the same value 
for the gas burnt in the opposed Argand, as does the other thing, which 
is admittedly affected by extreme differences in the quality of gas burnt 
in or from it! The power of the Argand flame being estimated by that 
which is a constant and by that which may, under certain conditions, be 
variable, and those indications agreeing, wherein lies the necessity for 
discussing the question on abstract grounds? We see none. 

Mr. Vernon Harcourt. 

Here, again, there is a little too much of direct reference to Mr. 
Hartley, as if he had stood alone, worked with no joint investigator, and 
had had no Supervising Committee over him and his co-worker, but was, 
from first to last, wholly and entirely responsible for statements in the 
report to The Gas Institute, and for our joint reply to Mr. Dixon— 
a joint reply, because, although originally drafted by Mr. Hartley, 
amendments and additions were made by Mr. Heisch. Well, in 
respect to some of Mr. Harcourt’s statements, Mr. Hartley replies 
for himself. Mr. Harcourt admits taking part in experiments, as 
stated in the joint letter, on March 19; but he says: ‘None of 
the apparatus used by him [Mr. Hartley] was examined or ap- 
proved by me, except the ‘ original lamp’ which I sent him.’’ Very 
strange, this! Mr. Harcourt had requested the firm with which Mr. 
Hartley is connected to make his units and their appliances; had seen 
these things at Millbank Street; was ready, apparently, to depend 
entirely upon the care (which he knew would be exercised) of the staff of 
that firm for the adjustment of the instruments; saw the new lamps 
which had been made, both at Millbank Street and Horseferry Road, 
anterior to the 19th of March; and had expressed no doubt or distrust 
as to their accuracy. Further, at a later period, he saw one of his lamps, 
made by the said firm, which was supplied to Messrs. Woodhouse and 
Rawson, the electrical engineers ; and if the statement made to Mr. Hartley 
by a representative of the latter firm is to be believed—and surely it 
must be—he (Mr. Harcourt) tried, or at least approved that lamp. It 
was open to Mr. Harcourt to object to the use of any new instrument 
unless previously verified by him. He did not do so; and so the new 
was used as well as the “original’’ lamp; and the following, as per 
our tables, are the indicated candle powers of the stored-gas flame on 
different days :— 


Original Lamp. 

Feb.25 . . . . 15°30. . . . 15°25—Difference,0'33 p. ct. 
Mar. 19 (5th Expt.) . 14°26 . (3rd Expt.) 14°12— “ 10 p.ct. barely. 
Does this look like mal-adjustment or error in the new instrument? 
Many other verifications had, of course, been previously made—some 
by Mr. Hartley, but most by a gentleman of ability in such matters. 
Mr. Harcourt objected to a device for indicating height of flame, which 
in no way interfered with the efficiency of the lamp. Mr. Hartley had 
devised it to obviate the necessity of frequently readjusting the platinum 
wire which defines flame-length, and, as he thought, made an improve- 
ment. The differences are shown in the accompanying engravings :— 


New Lamp. 
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Mr. Hartiey’s ARRANGEMENT. 

B!.—Harcourt burner. 

A very thin collar fits round the 
burner, and carries two upright 
wires P!, across which, at W, 24 
inches above the burner, a pla- 
tinum wire is fixed. 


Mr. Harcovrt’s Lamp. 

B.—Harcourt burner. 

P.—A rod rising from the lower 
part of B, carrying a platinum 
wire W, which being set across B, 
24 inches above its top, defines 
the terminal point of the Har- 
court flame. 





As Mr. Harcourt did not like the new device, his mode of carrying 
the piatinum wire was reverted to. It is true that the lamps were, 
on occasions, moved very gently over a few feet of distance. But no 
flooding of water or pentane occurred; and, further, the lamps were 
allowed, after being placed on the photometer, to remain a sufficiently 
long time to “ settle” before tests were made, 

It is true that a trifling leak existed in the pipe from the air-gas holder 
when Mr. Harcourt was present; but to a very small extent, as a five 
minutes’ trial under about 1 inch pressure proved. Mr. Hartley could 
not delay Mr. Harcourt by seeking for and stopping this leak. It was 
afterwards done, and the rate of consumption of the Harcourt gas ascer- 
tained. In respect to the holder itself, no leak at any time existed. 
Touching Mr. Dixon’s observations, it may be asked, if at least 3-10ths 
pressure be kept as a constant on a holder during the time in which it 
contains the Harcourt gas, and the holder or connections should leak a 
little, will endosmose operate to reduce the quality of the gas within a few 
days of keeping? Mr. Hartley thinks not, for he has stored such gas for 
a much longer time, and, under similar conditions of barometric pressure 
and temperature, has found that the rate of consumption indicated 
by the small meter has been but little different on the different days. 
Surely a very small leak in the pipe supplying the air-gas burner should 
not affect the power of the jet flame when it is maintained of a constant 
length. 

Mr. Harcourt’s promised treatise on ‘all that a competent photo- 
metrist needs to know in order to practise the {[Mr. Harcourt’s]} method 
successfully,’’ will be received with interest; but we may confidently 
assert that ‘‘ the want of a connected description and directions’ in no 
degree ‘‘ made the task of Messrs. Heisch and Hartley difficult.” Mr. 
Harcourt must surely remember that Mr. Hartley operated with his 
(Mr. Harcourt’s) air-gas standard and “ original” lamp at his laboratory 
in Oxford ; also at Buckingham Street; and, further, had the air-gas for a 
long time in use at Millbank Street. A mere forgetfulness of one sentence 
in a paper of Mr. Harcourt’s does not imply ignorance of the necessary 
information. Personally, we much regret the forgetfulness, because 
thereby an injustice has been done alike to Mr. Harcourt and to our- 
selves—to him, by a seeming imputation of ignorance of a fact; and 
to ourselves, by a seeming suppression of the same. 

Turning to the first part of Mr. Harcourt’s letter, he says: ‘* Mr. Hart- 
ley did not, either then [March 19) or at any time until his [? our] report 
had been sent in, inform me that he had found any difficulty with the 
pentane standards.” The reply is that up to the 19th of March no full 
comparison of the results had been made between us. Mr. Hartley was 
alone with Mr. Harcourt; and, in the absence of Mr. Heisch (who, as is 
shown in The Gas Institute Committee’s report, was the “ leader,” or 
‘* principal,’ in the investigation), could not, with propriety of conduct 
towards him or to The Gas Institute Committee have entered into exposi- 
tions which would have led to a discussion or disputation of which he 
(Mr. Hartley) would have had to bear the whole of the burden. The mere 
modus of dealing with Mr. Harcourt’s units is so simple (we speak not of 
trouble), that we venture unhesitatingly to say that Mr. Harcourt could 
not have aided us to get better results with them than we obtained, if 
he had given us any number of explanations or made any number of 
adjustments. 

On the 5th of May Mr. Harcourt met the Sub-Committee of The Gas 
Institute and ourselves at Millbank Street, when both his “ original” 
lamp and his air-gas units were operated with (the air-gas being delivered 
through the little meter and governor, duplicates of those made for Mr. 
Harcourt, and used by him); and Mr. Harcourt admitted that the 
adjustments and flames were satisfactory. There were seven people 
present, and not always motionless ; yet Mr. Harcourt did not enter any 
protest in respect to instability of the room, or to vibrations affecting (as 
Mr. Dixon admits that they do) his standards. Need we assure those to 
whom this is addressed that it was with anything but feelings of satis- 
faction that we recorded our votes adversely to the Harcourt units, 
which seemed to promise so much ? 

We feel that the best conclusion to this necessarily very long letter will 
consist in an extract from our report, so that the principle which would 
actuate us in the selection of a light-unit may be fully realized :— 

“The operation of testing gas for illuminating power, whether performed 
by a public examiner or by a gas manager, requires to be, and, indeed, we 
may say, must be, completed on nearly all occasions within a limited time; 
and any standard which demands ‘minute precautions’ {[M. Monnier’s 
words} is, as far as at present appears, incompatible with expedition. 
Further, having regard to the fact that photometric measurements are, 
even in the best hands, subject to slight errors of observation, we are of 
opinion that no standard can be said to satisfy the conditions above 
named which cannot be maintained uniform in power (without trouble) 
for a sufficient length of time to allow of a number of observations being 
made, the average of which alone can be considered correct.” 

In our opinion the Methven appeared to satisfy these essential con- 
ditions more fully than any other ‘‘ unit’ with which we have worked. 
Should, however, another unit which satisfies all these conditions pre- 
sent itself, and prove to be more correct than the Methven, we would, 
without the least hesitation, cast the latter publicly aside, and take to 
the better thing. 


London, Dec. 18, 1884. 


Cuas. Hetscu. 
F. W. Hartwey. 


Sm,—There is an error of a figure in my letter in last Tuesday's 
JournaL. In speaking of the Methven unit, I said the kernel of the 
question was: Does coal gas of 14-candle value (and under) give the 
same light through the Methven slot as coal gas of 16-candle value (and 
over)? The figure 14 should have been 15. The Board of Trade Com- 
mittee found that the light emitted by the Methven burner, when 
burning 15-candle gas, was less than the light emitted by it when 
burning 16-candle gas. Messrs. Heisch and Hartley’s experiments show 
that coal gas between 13°5 and 15 candle value gives less than the light 
of two candles through the Methvens slot. . 

Oxford, Dec. 20, 1884. H. B. Drson. 

Mr. JoxaTHAN WILKINSON writes, in reference to Mr. Methven’s letter 
of last week, that he must decline going any further into the standards of 
light question at present, but may do so at some future time. He says: 
‘There is such a ‘pretty quarrel as it stands’ between the gentlemen 
who were appointed to investigate these two methods of catching this 
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will-o’-the-wisp, a standard for testing the light of gas, that I must 
refrain from saying anything more just now, except again expressing the 
hope that the Government will, before they alter the standard for testing 
the lighting power of gas, institute a thorough investigation as to the 
possibility of making a pure and reliable sperm candle.” 





AMERICAN GAS ENGINEERS AND THE “ VALON THEORY.” 

In our issue of the 18th ult. (pp. 898-900) we reprodueed from the 
American Gaslight Journal the substance of the Inaugural Address of 
the President (Mr. W. A. Stedman) before the twelfth annual meeting of 
the American Gaslight Association. In the course of his remarks, Mr. 
Stedman alluded in somewhat strong terms both to Mr. Valon, in regard 
to his “ theory,’ and to the Journat, for what he was pleased to call 
our “‘ quasi-support to the doctrine.” To-day we give (below) a letter on 
the subject by Mr. James Somerville, the Engineer of the Indianapolis 
Gaslight Company :— 

To the Editor of the American Gaslight Journal. 

I was in hope that the Special Committee appointed to examine and 
report upon the speech of the President (Colonel W. A. Stedman) at 
the late meeting at Washington, would have expunged or modified his 
sarcastic allusion to that ‘‘ English philosopher,” as he called him— 
Mr. W. A. Valon, of Ramsgate, England. I find, from a printed report 
of the speech just received, that they have not done so. I wish to state 
that the sentiments of Colonel Stedman are not those of the entire 
Association. I, for one, believe that Mr. Valon is right in both theory 
and practice. The experiment which Colonel Stedman quotes as satis- 
factory to him is by no means so to me. 

The 975° were obtained by sucking air through a small porcelain tube, 
by the aid of an aspirator—a condition of things which does not, and 
cannot exist in the air flue of a regenerative furnace. In my air flue 
the draught is so small that it will not give more than one-tenth of an 
inch pressure by the gauge. In fact, the air flue is nothing more than 
a tube open at both ends to the pressure of the atmosphere; and it is 
a manifest absurdity to suppose that the air is heated in this flue to 
975° or 1000°. 

Indeed, the question may be easily tested by anyone. Close the air 
flue up entirely for, say, 15 minutes. If the air is passing through these 
flues at a temperature of 1000°—as Colonel Stedman thinks it does— 
then an instantaneous increase of temperature will occur on the brick- 
work of the flue ; but, in fact, there is no apparent increase of tempera- 
ture when the flues are shut, nor decrease when they are opened. 

My opinion, confirmed by two years’ experience, is that the saving of 
fuel from the use of the regenerative furnace is gained (1) in the 
increased depth of furnace ; (2) in supplying the furnace with hot coke ; 
and (3) dry air from the air flues—and that an elaborate system of air 
flues is not required, but is money thrown away. 


Nov. 20, 1884 JAMES SOMERVILLE. 
. 0, ; 








Hegister of Patents, 


Rerort-Lips anp Fastentncs.—Walker, W. T., of Highgate. No. 6229; 
April 10, 1884. 

The essential features of this invention are shown in the accompanying 
illustrations. Fig. 1 is a front elevation, fig. 2 a plan, and fig. 3 a longi- 
tudinal section of a D-shaped retort-lid. It is made without projecting 
ribs or brackets (such as are ordinarily used) ; but is formed with a recess 
P in it, at or about the central portion of the outer side. It has its facing 
surfaced; and is pressed home to, and released from the facing of the 
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mouthpiece (which is also surfaced) by a screw Q working through a screw- 
nut in the cross-bar R. The end of this screw carries an eccentric, which 
engages with the recess in the lid (which recess may be in communication 
with a slot), so that the eccentric can be passed upwards along this slot 
and into the recess P, forming its seating. By this construction, says the 
patentee, the seating can be bored out by a boring-tool, and all expensive 
modes of connecting the screw to the lid are dispensed with, and their 
cost saved. 

Fig. 4 is a front view of a circular retort and lid, with the screw Q in 
section and part of the bar removed. . 

To obviate the possibility of the lid getting out of its horizontal position 
and straining the hinges, the patentee makes the vertical pin S of the 
hinge to turn in the eye T on the mouthpiece ; but the pin is fixed to the 
cross-bar R (by a groove and feather or otherwise) so that instead of the 
cross-bar moving loosely, the pin thus firmly fixed to the cross-bar moves 
in the eye on the mouthpiece. For the purpose of steadying the lid and 
sustaining it in position, projections are made upon the lid, at the sides of 
the bar R, as shown in fig. 1. Upon the side of the mouthpiece opposite 
the hinge is a moveable hinged support or loop U. This moves in and 
out of action laterally so as to support, secure, or release the bar R; and, 





when closed upon the end of the bar, sustains it in its horizontal position 
so as to avoid straining the hinge of the cross-bar. 


CaRBURETTING Arr.—Johnson, J. H.; communicated from E.D. Deboutte- 
ville and L. P. C. Malandin, of Fontaine-le-Bourg, France. No. 6652; 
Feb. 26, 1884. 

The illustrations represent vertical and horizontal sections of an appa- 
ratus constructed according to thisinvention. It is composed of a vessel 
cere ged of cylindrical form) for containing the liquid hydrocarbon, 

ivided internally by pendent vertical partitions extending to within a 
short distance from the bottom, and arranged in the form of a double 
spiral, as shown in fig. 2. The lower edges of these partitions are immersed 
in the liquid hydrocarbon; and the air which is admitted at one side of 
the apparatus at A and discharged at the opposite side at B is compelled to 
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follow the convolutions of the passages formed by the partitions, in order 
to pass through the apparatus as indicated by the arrows. The partitions 
cause the air to flow in one direction till it reaches the centre of the vessel 
at O; and then in the opposite direction from the centre O to the outlet B. 
The apparatus is provided with a cock or valve R for controlling the supply 
of the hydrocarbon; and with a gauge-glass N to indicate the level of liquid 
in the vessel. _Thecock is so arranged as to supply the liquid drop by drop 
at the centre of the apparatus, in order that it may be converted into vapour 
without progressively diminishing its degree of concentration. 


Warter-Heaters.—Kirkaldy, J., of Poplar. No. 11,242; Aug. 13,1884.- 
This apparatus consists of an upright water jacket with a coil of pipe 
within. The lower ends of the pipes open into the lower end of the water 
jacket ; and there is an outlet from the upper end of the jacket, so that 
water supplied to the top of the pipe may first pass downwards through 
them, and then upwards through the jacket before passing off by the outlet. 
At the bottom of the space surrounded by the water jacket is a gas-burner, 
and the products of combustion are led away from the top of this space. 
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Preferably the heater is as shown in fig. 1; but its precise form may 
be varied. A is the burner, composed of four perforated rings, one over the 
other,asacone. B isa coiled pipe; the coil being cylindrical at the upper 
art and conical below, conforming to the structure of the burner. The 
| st end of the coil is connected with the double casing or water jacket 
C; while an outer jacket D may, in addition, be applied, to avoid loss of 
heat. The water to be heated enters at the top of the coil; the quantity 
ee being regulated by a cock above the inlet. When the burner is 
ighted, and the water supply turned on to the coil, the water is heated 
not only on its downward passage through the coil, but also subsequently 
as it passes upwards through the water casing before reaching the overflow 
passage C}, 

Fig. 2 shows a side elevation (one-half in section) of a modified form of 
the heater. The cylindrical upright portion of the outer water casing is 
done away with; and the upper — | of the coil is made to open into a 
hollow cover over the top of the central opening formed through the 
summit of the water casingC. A small opening is left between this casing 
and the cover, in order that the products of combustion from the gas- 
burner may pass away. With this modification it is preferred that the 
water to be heated should be admitted to the top of the water casing by 
the inlet at the top right-hand side. The burner A, for burning an admix- 
ture of gas and air, is of ordinary construction. There is a perforated 
sheet-metal casing below the bottom of the water jacket. 


Gas Encrnes.—Dougill, J., of Manchester. No. 12,318; Sept. 12, 1884. 
The first part of the present invention consists of a governor and 
governor gear suitable for gas motor engines constructed as represented 
in fig. 1. Aisa stud upon which the sleeve B revolves; C are the arms 
attached thereto; and D is a moveable socket, moved one way by the arms 
and back by the spring situated within the socket. The out-end of the 
socket is formed so that it will carry a moveable slide E, which is moved 
backwards and forwards across the end of the socket by, and when touched 
by a finger fixed upon the valve-rod of the engine. The other end of the 
slide pushes the gas-supply valve, which may be of any known form. The 
governor is driven direct from the crank-shaft, by a cord or strap; and as 
the speed increases the arms open out, and move the socket along the 
stud, and thus cause the slide to disengage from the finger, and conse- 
quently the gas-valve remains closed, and in this way regulates the speed 
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of the engine Gasisallowed to pass through the gas-valve when the finger 
engages with the slide, and when slide and finger are disengaged the gas- 
valve remains closed. 

The second part of the invention consists of a slide-valve for gas-engines 
constructed as shown in fig.2. The slide-seat is formed with four ports 
or passages ; the first of these having two openings or entrances C. The 
second and third ports, D D, are ports through which gas alone passes— 
first by way of the left-hand one, then through the other into the fourth 
port, which is the air port. The gas mixes with the air at this point; 
then passes along the body of the slide-valve through the first port, and 
into the engine cylinder. The function of the soneel gas port is to ensure 
a more perfect mixing of air and gas than would be attained if the third 
port were dispensed with. The slide E is a flat plate, with the centre part 
cut away, and a chamber F formed at one end, fitted with a burner of the 
ordinary kind, wherein a small gas-flame burns for the purpose of igniting 
the mixture immediately a communication is opened between the chamber 
and the first port in the valve-seat. The lesser slide A is formed with a 
small cove G, which opens and closes the ports D D and with the body of 
the lesser slide formed to open and close the port H, and thus regulate the 
supply of gas and air. The slide-cover B is a flat plate which covers the 
slides, and has a chimney I formed in the back, and kept in position by any 
known means. 

The movement of the slides is as follows :—Assuming the piston in the 
engine cylinder to be at the end of its instroke, and justabout to move out, 
the lesser slide is moved forward in the direction of the crank-shaft ; 
uncovering ports D D and H. As the piston moves out, air and gas flow 
through the ports just uncovered, along the body of the slide-valve, and 
through the first port, into the cylinder. The piston is now one-third or 
thereabouts on its outstroke. The slide is then moved in the same direc- 
tion, cutting off the supply of air and gas at the first port, bringing the 
ignition flame in the slide chamber at the same time opposite the first port, 
exploding the mixture just admitted, and thus propelling the piston for- 
ward. The slides then immediately return to their original position. 
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Seir-Extimcuisninc Gas-BuRNERS.—Lake, H. H.; communicated from 
L. B. Bainbridge, of Brooklyn, U.S.A. No. 13,108; Oct. 2, 1884. 
This invention relates to a gas-burner so arranged that, if the flame be 
blown out, the escaping gas will be immediately re-ignited ; and, further, 
the flame is greatly protected in a draught of air. 














The illustrations show vertical sections of the burner at right angles to 
each other. The tube conveying gas to the burner-tip is enclosed in a 
hollow casing having a contracted neck at its base. The upper part of the 
chamber thus formed is provided with a conical cover hinged at one side 
as shown ; and having a central slot for the escape of the gas-flame. Both 
the contracted neck at the bottom, and the conical cover, are pierced with 
holes (as shown), for the introduction of air to the flame, so as to ensure a 
steady light. The side of the burner-tube is provided with a small pipe A, 
which communicates with the interior, so that when the gas supply is 
open to the burner, a small jet of the gas will issue from the pipe. Above 
the jet-pipe A is a vertically sliding sleeve B, carrying a coil of platinum 
wire; the arrangement being such that the coil is placed between the 
upper open end of the jet-pipe and the burner-tip. The sleeve is divided 
from end to end, and slotted, in order to constitute a spring clamp con- 
forming interiorly to the shape of the burner-tube; so that in adjusting 
the sleeve vertically it will be retained in its adjusted position by the fric- 
tional contact with the burner-tube incident to the inherent elasticity of 
the sleeve and its clamping action on the tube, 

In practice, when the gas supply is open and the gas is ignited at the 
burner and at the jet-pipe, the secondary flame from the latter serves to 
heat the air in the surrounding chamber. It also heats the platinum coil 
to a red heat; and if the main and secondary flames be suddenly extin- 
guished, the gas escaping from the jet-pipe is immediately re-ignited, by 
coming in contact with the red-hot coil; and the flame produced serves to 
re-ignite the gas escaping from the burner-tip. These results are ensured 
by the provision of the chamber which encloses the jet-pipe, coil, and 
burner, so that the coil is readily brought to a red heat, and at the same 
time the gas is mixed in the interior of the chamber with atmospheric air, 
which, by contact with the heated coil promptly re-ignites the gas if it 
should be extinguished by any draught. 


Cray RetTorts.—Cliff, W. D., of Wortley, Leeds. No. 13,188; Oct. 4, 1884. 

This invention consists in facing or lining the inside surfaces of clay 
retorts, in their clay or green state, with a distinct body of very fine close 
material, and with another mixture which when fired produces a glazed 
surface ; and, alluding to his proposal, the patentee says : “I am aware that 
it has been the practice of some makers to brush on their retorts a thin 
coating of fine ground bricks, clay, and other material, and work it into 
the body of the retort ; and with some advantage—the thin film thus pro- 
duced doubtless doing some good. But according to my — invention 
I apply a distinct and defined body, different from any film produced by 








such process as has been mentioned.” The material employed is of the 
description well known to potters as a “porcelain body.” This is com- 
posed of materials the nature of which is known; but as the contraction 
of the materials from which clay retorts are made, varies with each maker, 
this “ porcelain body” will require slight alteration to suit the particular 
clay mixture on which it is applied. 





Goopson’s Patent Gas Reouiator.—Alluding to the description given 
a fortnight since of this regulator (see ante, P 1046), Messrs. W. Goodson 
and Co. write us that the governors are intended for suspension lights, &c. 
—and consequently the gas enters at the top—not at the bottom, as stated 
in the first line of the second paragraph of the description. 


APPLICATIONS FOR LETTERS PATENT. 

15,983.—Dickx, F, W., and Rixey, J., Glasgow, “ Improvements in revers- 
ing valves for regenerative furnaces.” Dec. 5. 

16,031.—Vaton, W. A. M., and Hicks, W. G., Ramsgate, “ Improvements 
in retort lids and fastenings.” Dec. 5. 

16,069.—Drewett, S., and Howarp, S. P., Millman Street, London, 
“Improvements in the construction of coal-gas stoves.” Dec. 6. 

16,148.—Roxsson, J., Birmingham, “Improvements in gas motor 
machines.” Dec. 9. 
Me. nme, J. T., Leeds, ‘Improvements in gas motor engines.” 

ec. 9. 

16,285.—Ross, W., Dulwich, “Improvements in engines worked by 
steam, gas, or other fluid pressure.” Dec. 11. 

16,335.—Kennarp, D. B., Wellington Street, London, “An improved 
gas-light regulator.” Dec. 12. 

16,357.—Westwoop, W. H., and Wricut, E. T., Staple Inn, London, 
ee in lids or doors for gas-retorts and other like apparatus.” 

lec. 12. 

16,404.—ATxKINsON, J., Hampstead, London, “Improvements in gas- 
engines.” Dec. 13. 

16,413.—Cuarrort, G. P. L., Chancery Lane, London, “ An automatic 
apparatus for lighting and extinguishing gas-burners.” Dec. 13. 

16,430.—Berry, 8. H., Paternoster Square, London, “ Improvements in 
rotary steam, air, or gas engines, rotary pumps, turbines, and other water- 
motors, water-meters, blowers, and the like.” Dec. 18. 

16,464.—Hopexinson, W. R., Chancery Lane, London, “ Improvements 
in agpuates and materials employed in producing self-igniting luminous 
gas for signalling purposes.” Dec. 15. 
2 on H. W., Tamworth, “An electrical gas-pressure alarm.” 

ec. 16. 

16,560.—Epwanps, E., ‘Improvements in engines actuated by the ex- 
plosion of a mixture of gas or inflammable vapour and air.” A communi- 
cation from L. A. De Coster, Brussels. Dec. 16. 

16,621.—Mvrrtz, J., Glasgow, “‘ An improved pressure-gauge.” Dec. 18, 

16,634.—Mu..eER, H. L., Apxrs, W., and Amygs, E., Staple Inn, London, 
“ Improvements in gas-engines.” Dec. 18. 

16,646.—Moutz, C., Southampton Buildings, London, “Improvements 
in gas-meters.” Dec. 18. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
662.—BE.L1, W., Sheffield, “‘ Improvements in burner apparatus for gas- 


fires.” Jan. 4. 
6662.—Wiecanp, S. L., Philadelphia, U.S.A., “Improvements in gas- 
engines.” April 22. 


11,837.—Cark, W., “Improvements in gas-engines.”” A communication 
from G. M. Hopkins, U.S.A. Sept. 1. 


PATENTS WHICH HAVE BECOME VOID. 
[AFTER THE SEVENTH YEAR. } 
8364.—Jounson, J. H., ‘Improvements in liquid meters.” A communi- 
cation from J. N. F. Valentin, Frankfort-on-the-Main. Sept. 4, 1877. 
8368.—Jaccer, W., “A new or improved self-acting metallic packing 
for parts of gas or other fluid-pressure engines.” Sept. 5, 1877. 








Barton Water Supriy.—Opposition is likely to be encountered by the 
Company who have given notice of application to the Board of Trade fora 
Provisional Order empowering them to construct water-works, with reser- 
voir and service cistern at Barton, and to supply Barton, Barrow, New 
Holland, and Goxhill with water, and obtain power for water-rates, &c. 
The members of the Barton Local Board have taken alarm ; and many of 
them say that the supply of water from the private wells, as well as the 

ublic pump, is practically inexhaustible. For months, however, during 
ast spring and summer, scores of water-carts have been employed in 
carrying water to the Wold farms and the adjacent villages. 

Tue TytpEesLtey Gas-Works.—At the meeting of the Tyldesley Local 
Board of Health on the 10th inst., Mr. Lewis, in moving the adoption of 
the minutes of the Gas and Water Committee, gave an account of what 
the Committee had had to contend with in connection with the gas-works. 
He said the works began to give way about 18 months ago, when there 
was a general breaking of joints; antl the hydraulic main getting out of 
order threatened at one time to put the town in darkness. Then the gas- 
holder tank began to leak, and ultimately to a serious extent. The autho- 
rities at Salford were at once consulted; and application was also made to 
Atherton. Both kindly offered to render assistance; but as yet the Board 
had not found it necessary to make the connection. The old and new 
works had now been connected, so that gas could be sent to the former at 
any time, and they could make a certain quantity of gas there if required. 
Efforts were made to stop the leakage, and for this purpose about 70 tons 
of puddle were used. From this statement the ratepayers would see that 
the Committee had not been neglecting their interests. 

Tue SEWERAGE OF THE LOWER THames VaLLEY.—The Lower Thames 
Valley Main Sewerage Board, at a special meeting at Kingston on Saturday 
last, adopted a scheme of Sir Joseph Bazalgette for the disposal of the 
sewage of the combined district. The scheme proposes the total diversion 
of sewage to land at Crossness immediately contiguous to the southern 
outfall of the main drainage works of the Metropolitan Board of Works. 
Land for two pumping stations will be required on the way—the one at 
Mortlake, to lift the sewage of the low-lying portions of Barnes; the other at 
Sutton, to send the sewage on by gravitation to Crossness—and the owners of 
the land in both cases, as also of the land required at Crossness, have agreed 
to sell the land to the Board, so that the carrying out of Sir J. Bazalgette’s 
scheme will rest with the Local Government Board, and no application to 
Parliament will be needed. Sir J. Bazalgette estimates the cost of carrying 
out his scheme at £568,711 ; and that it will be repaid in 60 years by a rate of 
8'8ld. in the pound. It was pointed out that the execution of the works, 
although costly, would be final; for it was not intended that the Board 
should set up permanent works at Crossness, but that they should be car- 
ried on only temporarily until the Legislature permitted the sewage to be 
taken to the outfall of the i Board of Works, and then to its 
inevitable destination—a point of discharge below Hole Haven, as recom: 
mended by the Royal Commission. ' 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Frimay, Dec. 19. 
(Before Vice-Chancellor Bacon.) 
FARSLEY LOCAL BOARD Vv. HAINSWORTH. 

Mr. Inctz Joyce (with him Mr, Locxwoop, Q.C.) moved, on behalf of 
the plaintiffs, for an injunction to restrain the defendant from forcibly or 
otherwise preventing the Board of Health of Farsley, in Yorkshire, from 
erecting or laying down and maintaining all necessary and proper lamps, 
lamp-posts, and gas-pipes on a public footway within their jurisdiction. 

Mr. MarTEN, Q.C., for the defendant, said he denied the right of the 

laintiffs ; but as affidavits had just been filed which he wished to answer, 

e was willing to undertake not to do anything until Jan. 12, if the plaintiffs 
would give a similar undertaking. There could be no hurry in the matter, 
as plaintiffs had ever since October been aware of what had been done. 

Mr. Joyce: But this is the time of year when lamps are required. 

Mr. Marten: There will be a full moon shortly. 

Mr. Joyce: The lamps had been up for ten years until the defendant 
removed them; and I submit that we should be allowed to put them up, 
without prejudice—of course undertaking to remove them if held to be in 
the wrong. I do not see what defence my friend has. 

Mr. Marten: I have a perfect defence ; but I have not had time to put 
itin. As to the light being required, there is a splendid full moon comin 
on. If we are put under an undertaking, the plaintiffs may pull our lan 
about in order to put the pipes in. 

The Vice-CHaNncELLor : I think there should be mutual undertakings to 
let things remain as they are until the motion is heard. 

Mr. Joyce : With submission, I never heard of such a thing in my life. 

The VicE-CHAaNcELLOR: Everything must have a beginning, you know. 

Mr. Joyce: Here are plaintiffs, whose property has been removed, 
coming to prevent the defendant doing it again; and the plaintiffs are 
asked to give an undertaking. I am not so unreasonable as to suggest 
that the defendant is not entitled to have an opportunity of answering 
the affidavits ; but the question is on what terms the motion should stand 
over. 

The Vice-Cuancettor: I think there should be mutual undertakings to 
let things remain as they are until the motion can be heard. 


(Before Justice Kay.) 
CORPORATION OF PRESTON UV. FULWOOD LOCAL BOARD, 

Mr. G. HenpeErson applied in this action for an injunction to restrain 
the defendants from stopping or interfering with any of the valves or 
pipes used by the plaintiffs for the purpose of supplying the inhabitants 
of the district of Fulwood with water. He stated that for 23 years the 
plaintiffs had supplied water to the inhabitants of the district in question 
(which was close to the borough of Preston), and had entered into con- 
tracts with them for that purpose ; receiving water-rates payable yearly in 
advance from May to May, which rates most of the inhabitants had paid 
up to May next. The plaintiffs had also contracted with the Secretary of 
State for War to supply the barracks of the district ; and besides this they 
supplied the workhouse. The defendants, who were the Urban Sanitary 
Authority, in 1882 obtained parliamentary authority for supplying the 
district of Fulwood with water, which, as the plaintiffs alleged, in no way 
interfered with the existing water supply under their control. But the 
defendants had recently taken certain steps, and issued notices which 
appeared to indicate an intention to interfere with the water-mains and 
pipes of the Corporation within the Fulwood district ; and in particular 
they had required certain of the inhabitants to discontinue taking any 
supply of water from the plaintiffs as from Jan. 1, 1885. The application 
was made ex parte. 

Justice Kay (upon the Town Clerk giving an undertaking in the usual 
form) granted an interim injunction to restrain the defendants from 
stopping the water supply. 


QUEEN’S BENCH DIVISION.—Saturpay, Dec. 20. 
(Before Justice MaTHEW.) 

CORPORATION OF BASINGSTOKE UV. BASINGSTOKE WATER-WORKS COMPANY. 

This action came before the Court on further consideration ; the question 
being which of the parties should pay the costs. The action, which was 
tried before his Lordship, without a jury, on the 6th ult. (see ante, p. 853), 
was brought by the Corporation to obtain specific performance of an agree- 
ment for the sale by the defendants of their undertaking to the Corpora- 
tion. The agreement provided that the value of the water-works should 
be decided by arbitration, and that the Local Authority should pay the 
costs of the arbitration and all necessary and proper costs rascal by the 
Company in connection with the transfer. The Arbitrator assessed the 
value of the water-works at £9960; and the plaintiffs contended that, on 
payment of this sum and £1060 (being the costs as between Bog and 
party), they were entitled to a conveyance of the property. The action 
was brought to obtain possession of the water-works. The defendants 
contended that they were entitled to all costs incurred; and his Lordship, 
having taken this view, referred the matter to the Master to tax the costs 
as between solicitor and client. The Master found that, in addition to the 
£1060, the defendants were entitled to £724 19s. 5d.; and the matter now 
came before the Court upon this certificate. 

Mr. Finuay, Q.C., for the Company, contended that, having succeeded in 
the action, they were entitled to the costs, as well as all the costs after the 
date of the arbitration. 

Mr. Crump, for the Corporation, submitted that the action had been 
rendered necessary by the refusal of the Company to transfer the water- 
works to the Corporation, and therefore the Company ought to bear the 
costs. 

His Lorpsurp decided that the defendants were entitled to the costs of 
the action as between solicitor and client; and ordered that the costs 
should be on the higher scale. 








BIRMINGHAM COUNTY COURT.—Fnripay, Dec. 5. 
(Before Mr. Cuatmers, Judge.) 
SMITH UV. THE CORPORATION OF BIRMINGHAM. 
THE QUESTION OF VOIDS. 

To-day judgment was given in this case, which was heard on the 21st 
ult. (see ante, p. 996). 

His Honour said that the plaintiff sought to recover from the defendants 
the sum of £30 2s. as money overpaid by him in respect of water-rent or 
water-rate. It was admitted that, in the water charges recovered from 
Mr. Smith during the years 1877 to 1880, no allowance was made for voids 
and repairs ; and that if such allowance had been made, Mr. Smith would 
have paid £30 2s. less than he had paid. The pe nay in omitting to 
make allowance for voids and repairs, acted perfectly bond fide, and in 
accordance with the law as then understood. Not having any cases to 
guide him, he must decide the question according to = principles 
of law applicable to payments of money under mistake. At Common 





Law there was no rule better established than that money paid voluntarily 
under a mistake could not be recovered by the person who had so paid it, 
In Equity the rule was recognized; but its rigour had been relaxed. He 
was of opinion that neither at Law nor in Equity was the plaintiff entitled 
to recover the sums paid voluntarily. The case which most favoured the 
plaintiff's contention was that of Daniel v. Sinclair (L. J. R., 6, Appeal 
Cases) ; but he thought the case referred to might be explained on the 
ground of the quasi-judiciary relationship existing between mortgagor and 
mortgagee. He thought the principles applicable to the present case were 
those laid down by the Lords Justices in /togers v. Ingham (L. R., 3, Ch. 
Div., 38.). It seemed to him that in the present case the sums paid by 
Mr. Smith without protest were demanded and paid under a mutual 
mistake as to the law ; and that the facts disclosed no equities between the 
parties which could enable them to be recovered back. As regarded the 
sums paid by Mr. Smith subsequent to January, 1879, which he paid under 
protest, he thought he was entitled to recover. They were paid under 
protest, and under the apprehension that the Corporation might enforce 
their supposed rights by means of their powers of distress or cutting off 
the water supply. He thought the case of Parker v. The Great Western 
Railway Company was a clear authority on this point in plaintiff's favour. 
He therefore gave judgment for the plaintiff for the sums so overpaid; 
and as the case was important, he certified for costs on the higher scale, 
He gave both parties leave to appeal. 

The amount of the judgment did not clearly appear from the particulars, 
and was left to be settled by the Corporation books. 





Wepnespay, Dec. 17. 
AFFLECK UV. THE CORPORATION OF BIRMINGHAM, 
ALLEGED TRESPASS AND ILLEGAL CUTTING OFF OF GAS. 

This was the action referred to in the last report presented to the Town 
Council of Birmingham by the Gas Committee (see ante, p. 1050); and it 
was brought for alleged trespass and illegal cutting off of the plaintiff’s gas 
supply on the Ist of July last. 

Mr. Srussins appeared for the plaintiff; Mr. Huao Youna for the 
defendants. 

Mr. Stupsins, in opening the case for the plaintiff, quoted the various 
Acts of Parliament under which the Corporation supplied gas to con- 
sumers, and likewise the sections of the Act under which the action was 
brought. He said that previous to the June quarter of the present year 
the invoices sent out by the Corporation stated that the price of gas where 
the consumption was between 25,000 and 100,000 cubic feet was 2s. 5d. per 
1000 feet, but where the consumption exceeded 100,000 feet the price was 
2s. 3d. In the invoices issued in the following September, the notice was 
altered; and it gave the price of gas per 1000 cubic feet per quarter in one 
building. The plaintiff was the proprietor of the “ Three Tuns” public- 
house in Smallbrook Street and the “Hope and Anchor” in Coleshill 
Street; and the Gas Committee had been in the habit of allowing cus- 
tomers who occupied two separate buildings, and whose gas accounts 
amalgamated came to more than 100,000 cubic feet, to pay 2s. 3d. per 1000 
feet. This came to the knowledge of Mr. Affleck; and finding in the 
quarter ending Dec. 29, 1882, that at his two licensed houses he had con- 
sumed 136,000 feet of gas, he demanded to be placed in the same position 
as any other ratepayer, and have his accounts amalgamated. On the 19th 
of February following, Mr. Affleck added the two accounts together, and 
sent the Secretary of the Gas Committee a cheque for £14 10s. 94.— 
being at the rate of 2s. 3d. = 1000 cubic feet—and also deducting the 
5 per cent. discount, which he was entitled to do up to the 20th of that 
month. The Secretary, in reply, wrote to the plaintiff that his cheque 
had been placed to the credit of his account; and explained that the Gas 
Committee were unable to add to the number of amalgamated ac- 
counts in their books, as they found it was practically working a great 
injustice to the small consumers, and was tending to prevent a reduc- 
tion in the price of gas. Plaintiff, in response, demanded to be fairly 
treated, and asked why he should have to pay for his gas 2d. per 1000 cubic 
feet more than other people. He also urged thatif the system was wrong, 
it should be stopped altogether. After reading some further correspon- 

dence, Mr. Stubbins drew attention to the fact that the Gas Committee on 
the 22nd of May, 1882, passed the following resolution :—‘‘ That the Secre- 
tary be instructed to discontinue (except as regards consumers already 
admitted to the privilege) the practice of amalgamated accounts for 
the purpose of charging upon the total consumption; but that con- 
sumers now enjoying the privilege shall not lose it by removal to other 

remises.”” He contended that such a resolution was passed ultra vires, 
eon every consumer had a right, if he used more than 100,000 cubic 
feet of gas, to be charged on the lower scale. On the 20th of June last the 
Secretary wrote telling the plaintiff that he was £4 17s. 9d. in arrears; 
and that if this amount was not paid, they would discontinue the supply 
of gas and take legal proceedings to recover the amount due. Plaintiff 
wrote asking the Committee to defer action till he had received a com- 
munication from his solicitors on the matter; but this the Committee 
declined to do. At the last meeting of the Council, Alderman Kenrick 
stated that Mr. Affleck had allowed his gas to be cut off in order to test 
the question; but he did nothing of the kind. On the Ist of July the 
Corporation sent their men down, and cut off the gas; and that at the 
very worst hour of the day they could possibly have chosen—viz., at two 
o’clock in the afternoon. 
Mr. Youna: The gas was put on again before the time for lighting up in 
the evening. 
Mr. Stuspins: Yes; but why? Because the plaintiff paid the £4 17s. 9d. 
under protest. 
Mr. Youne admitted that if the plaintiff was entitled in law to have 
an amalgamated account, and therefore be charged 2s. 3d. per 1000 feet for 
his gas, there was nothing due from him to the Committee which would 
have entitled them to cut off his supply ; also that the time plaintiff applied 
to be allowed to amalgamate his accounts there were 8000 such accounts. 
Plaintiff was not a customer on the list of amalgamated accounts on the 
22nd of May, 1882; and since that date no new amalgamated accounts had 
been added to the list, though customers having amalgamated accounts 
were allowed to continue the same system in new premises. He added 
that he had a complete answer to the plaintiff's case. 
The further proceedings were then adjourned, without any evidence 
having been taken, to a date to be fixed. 





Tue APPROPRIATION OF GAs Prorits AT MANSFIELD.—At the last meeting 
of the Mansfield Improvement Commissioners a letter was read from the 
Local Government Board in answer to the application made to them to 
sanction a working capital for the Gas Department of £3000, and to hand 
over any surplus profits at the end of the year to the improvement fund 
instead of to the paving rate. The Local Government Board considered 
that the working capital should not exceed £2000; and that, as any losses 
would have to be made up out of the paving rate, they thought it only 
equitable that that rate should receive any benefits accruing from surplus 





profits. 
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Rliscellancous Aetos. 


PROPOSED INCREASE IN THE CAPITAL OF THE GASLIGHT 
AND COKE COMPANY. 
Boarp or Trape InquimyY UNDER THE Company's AcT or 1876. 


Last Wednesday an official inquiry, of a totally unique character in con- 
nection with gas undertakings, was held at the Offices of The Gaslight 
and Coke Company, in the Horseferry Road, Westminster. It was held 
under the 18th section of the Company’s Act of 1876, which provides that 
“ when the Company has raised by shares and stock, and by borrowing and 
by the issue of debenture stock, or by any one or more of those modes, the 
sum of £1,000,000,” they shall, before raising any further sum, “ prove 
to the satisfaction of the Board of Trade, on the report of some impartial 
person appointed by such Board, that the sum proposed to be raised is 
necessary for the purposes of the Company during the three years then 
next following ;” and the President of the Board of Trade is to certify to 
this effect. Mr. Cuarues H. Parkes, the Official Auditor of the accounts 
of the Metropolitan Gas Companies under the City of London Gas Act, 
1868, conducted the inquiry for the Board. 

Mr. J. ORWELL Puuuuipes, the Secretary of the Company, attended on 
their behalf; Sir T. Neison (the City Solicitor) represented the Corpora- 
tion of London; and Mr. F. Hertsier appeared for the Metropolitan 
Board of Works. 

Mr. PaRKEs, in opening the inquiry, referred to the fact that this was 
the first case which the Board of Trade had had under the Act in refer- 
ence to The Gaslight and Coke, or to the South Metropolitan Company (to 
whom the same provision applies). He said he would first call upon the 
Company to intimate the sum which they proposed to raise, and the means 
by which they intended raising it; and then he should require proof that 
this sum was necessary for the purposes of the Company during the next 
three years. He thought this was all he had to do. 

Mr. Purxurps: I propose, Sir, to show very shortly what it is we want. 
The amount of money which we should like to be in possession of for the 
next year is £139,500; but we propose tc take power to raise £50,000 of 
stock, which, at the present price, would produce £112,500. With this 
amount we propose to content ourselves; and if we are short of funds we 
must be sparing. The first item I have here has reference to the floating 
capital, which, during the past twelve months, has been reduced by the 
sum of £85,000. The reason for asking to replace this sum of floating capital 
is that for some considerable time past we have been working with a capital 
very much smaller than usual ; and this has entailed upon us the necessity 
of going frequently to our bankers to borrow money. Under certain circum- 
stances that is a very convenient and economical course to pursue; but, in 
the event of a panic or disarrangement in the Money Market, it is quite 
evident that it may be a very expensive, and perhaps a very dangerous 
course. We might find ourselves paying 10 per cent. upon the money 
borrowed from our bankers ; whereas by raising it from the shareholders 
it could be done at 54, or not more than 6 per cent. We, therefore, propose 
to apply, out of the funds, as much as we can afford towards this £85,000 
of floating capital. 

Sir T. Netson : Do you consider £35,000 the nominal amount of your 
floating capital ? 

Mr. Puiuuirs : No; it is the amount by which we want to increase it, in 
order to bring it back to what we call the proper amount. 

Sir T. NELson: Whatis the amount of your floating capital ? 

Mr. Puiturps: About £515,000. 

Sir T. Netson: Do I understand you to say that it has been reduced 
by £85,000 ? 

Mr. Patiuips: Yes. The other items are very small indeed. They con- 
sist of £28,500 for additions to works for gas manufacture ; £3000 for a small 
increase of plant at our products works at Beckton; £18,000 for exten- 
sions of mains in the district (and this is really the day-to-day work which 
goes on throughout the year); and, lastly, there is a sum of £5000 for the 
purchase of stoves, which we let out on hire. Anything beyond these 
amounts which is yielded by the sale of the £50,000 of ordinary “ A ”’ stock 
the Directors propose to place to their floating capital, and to scramble on 
asbest theycan. Therefore all that we shall ask you to do,!Sir, is to certify 
that we require to raise £50,000 of ordinary stock. Mr. Field, our Accountant, 
will give evidence with regard to the floating capital. 

Mr. Parkes: I think that would be desirable, as I shall require some evi- 
dence about it. What is the amount of stores on hand which you require 
for the purpose of stock? First take it during the summer, and then to 
the 3lst of December. 

Mr. Fretp: I have taken the 31st of December as the maximum. We 
shall want for coals and ordinary stores, £275,000; for meters and stoves 
on hand, £12,000; and for the value of coke and other products on hand, 
£80,000; making a total of £367,000. The sum receivable for the supply of 
gas from the Ist of October to the 3lst of January next (until which time 
we shall get no return for it) is £625,000. 

Sir T. Netson: This is outstanding debt, which has to be supplied ? 

Mr. Fretp: Yes. 

Sir T. Netson: What time do you generally commence your collection ? 

Mr. Frevp: The books go out on the 15th of January ; but we do not get 
any money worth mentioning until the last week of January or the begin- 
ning of February. In addition to this, we want £100,000 for cash balance 
on the Ist of January, because on this date we have to pay our debenture 
interest (amounting to £50,000), and carry on our current expenses, such 
as payments for coal and ordinary tradesmen during the first two or 
three weeks in January ; and, even with this balance of £100,000, we shall 
have to go to our bankers before the end of January for another £100,000. 

Sir T. NeLson: What has become of the previous quarter's collection ? 

Mr. Fietp: It is all spent. 

Mr. Parkes: That ought to be deducted. 

Mr. Frevp: It has all been spent in making the gas which has been sup- 
sag from the Ist of October up to the present time, as well as in payment 

or stores, coals, and wages. 

Sir T. Netson : In point of fact, the income is taken for floating capital, 
although your shareholders are entitled to part of it. The last quarter 
does not pay all your dividends, but the dividends are partly paid out of 
the previous quarter. 

Mr. Fretp: I can show you directly how we deal with the profit. 

Mr. Parkes: From the absolute amount of floating capital which is 
needed, you have to make certain deductions. These are the sums paid out ; 
and then credit is given for the first collection in the half year. 

Mr. Fre.p: The last item is £72,000, owing by sundry persons for the 
supply of coke and products, for which we shall not get any money until 
the expiration of fully six weeks from the date of supply. We are obliged 
to give credit for this. 

Sir T. Netson: This is always going on; and what you have sold pre- 
viously you would have the money for. 

Mr. Fretp: That has all been spent. 

Sir T. Netson: Yours is a going concern, and what you sold on the Ist of 





November you would be having the money for now, as the six weeks 
have expired, 

Mr. Fretp: No; I have given credit for that. I am debiting myself 
with the amount accrued for one month. That will give you a total sum 
of £1,164,600. From this is deducted the amount due to tradesmen for 
coals and stores, £140,000; leaving a net amount to be provided, of 
£1,024,600. Part of this, however, is represented by the profit (£515,000) 
earned from Ist of July to the present time. 

Mr. Parkes: That includes the rents. 

Mr. Frep: The profit on the rents and the profits up to the present 
time. 

Sir T. Netson: To the 31st of December or to this date ? 

Mr. Fieip: To this day. Of course it is an estimated figure. 

Sir T. Netson: You took these figures as representing what was wanted 
from the 1st of January; and therefore I thought your estimate would also 
go up to that date. 

Mr. Freitp: That is the assumed figure from the 3lst of December 
accrued to the Ist of July. I have taken the actual figure in the last 
half year. 

Sir T. Netson: That is, in round numbers, half a million. 

Mr. Freip: Yes. On the 30th of June our floating capital was £464,000 ; 
during the current half year we have spent on capital account £40,000, 
thereby reducing the floating capital at June to £424,000. 

Sir T. NeLson: That which you have spent on capital is all in anticipa- 
tion of what you are asking for ? 

Mr. Fre.p: In addition. It has been already spent. 

Sir T. Netson: The floating capital at this moment would be represented 
by £424,000, as against the estimate of £475,000. 

Mr. Freip: The difference between £509,000 (or, as you call it, half a 
million) and the £424,000 is £85,600, which is the amount we asked for to 
be replaced as floating capital. 

Sir T. Netson: Does this mente the case for the Company ? 

Mr. Parkes: I shall want the Engineer to speak to the figures, because 
I have to satisfy my mind irrespective of any objection which may be 
raised. 

Sir T. Netson: My only objection is as to the way in which the 
Company propose to raise the money. It is a question arising upon the 
Amalgamation Scheme of the London Gas Company. 

Mr. Puiiuirs: Perhaps we had better now take the statement of Mr. 
Trewby as to the money he requires for the works, 

Mr. Parkes: I think so. 

Mr. Trewsy: Out of the total of £28,500 the Company are already com- 
mitted to £9500 in respect of drawbacks and works which have been 
ordered. 

Sir T. NeLtson: What do you mean by drawbacks ? 

Mr. Trewsy: In framing a contract there is always an amount left over 
until the contract is completed—what is called retention-money. 

Mr. Parkes: It has nothing to do with the current business ? 

Mr. Trewsy: No. 

Sir T. Netson: That is what is kept in hand? 

Mr. Trewsy: Yes. The £19,000 is thus accounted for: Retort-houses, 
£11,000 (£7000 for Beckton, £4000 for Kensal Green) ; purifiers at Beckton, 
£4000; and boilers, £4000. 

Sir T. Netson : For new boilers, or for replacing old ones ? 

Mr. Trewsy: For new boilers ; it is not for replacing old ones. 

Mr.-Parkes: If it were for replacing old ones, it would come under 
the head of wear and tear? 

Mr. Trewsy: Yes. 

Mr. Parkes: Do you anticipate such an increase in the supply of gas 
that you will require further retort-houses ? 

Mr. Trewsy: It is in anticipation of the increase. 

Mr. Parkes: There is such an increase as would induce you, as Engi- 
neer, to recommend the Company to erect new retort-houses ? 

Mr. Trewsy: Yes; I do not think it would be safe to go on without, 

Mr. Parkes: The amount which I see you put down for locomotive 
engines is for engines to work the sidings. How many engines have you ? 

Mr. Trewsy: We have 19. 

Mr. Parkes: Are they small ones ? 

Mr. Trewsy: They are not large. One has just been delivered, and 
another one was ordered last week. 

Sir T. Netson: They are really all extension works, and not replacement 
works ? 

Mr. Trewsy: That is so. 

Mr. Parkes: If it was replacement, I should have to keep a rather tight 
hand upon it. 

Mr. Trewsy: Then, with regard to the products, £3000 will be required 
for extensions. 

Mr. Parkes : Do you manufacture more now, or do you expect to ? 

Mr. Trewsy: There is a natural increase, and every probability of 
taking over some liquor which is now sold from one of the stations. 

Mr. Puturrs said Mr. Harris would now give his figures. 

Mr. Harris: The great figure in connection with my department is 
£18,000 for new mains. 

Mr. Parkes: Where are the districts which you have to supply with 
new mains ? 

Mr. Harris: Principally in the north and north-west. New streets are 
continually being made, and requisitions are constantly coming in for new 
lighting ; and mains have to be laid to meet these requirements. 

Mr. Parkes: This sum is not for enlarging mains, but for new mains 
altogether ? 

Mr. Harris: That is so. 

Sir T. Netson: That is to say, fields are being turned into bricks and 
mortar ? 

Mr. Harris: Yes. In some cases larger mains are put down in the place 
of old ones; but, of course, the value of the old mains would be deducted. 
The £18,000 is the balance ; and this has been provided for. 

Sir T. Nextson: Where you put down a new main of larger capacity, it 
is because there are more houses now ? 

Mr. Harris: Yes. The next item is £5000 for stoves. 

Sir T. Netson: With regard to the stoves, may I ask whether these do 
not decay rather rapidly ? 

Mr. Harris: No; not very rapidly. 

Sir T. Nztson: When they are replaced, you do not consider them as 
fresh capital ? 

Mr. Frevp: A certain amount is written off for depreciation. 

Sir T. Nexson: What is the life of a meter ? 

Mr. Harris: It is very difficult to say. We have some from 15 to 
20 years old. 

Sir T. Nexson : Will they last this time without the working parts being 
deteriorated ? 

Mr. Harris: Not to any appreciable extent. You cannot take that as 
being the life of them altogether. 

This closed the case on behalf of the Company. 

Sir T. Netson: Since The Gaslight and Coke pomgema’s Act of 1876 was 
Passed, the Company have amalgamated with the London Gas Company. 
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It is quite possible that, upon investigation, it may turn out that there 
is really nothing in what I am going to bring before you; but I notice on 
page 14 of the Amalgamation Scheme that there is a provision that 
certain preference stock or debenture stock of the London Gaslight Com- 
any shall be met and cancelled by the issue of part of the 41,000,000 
rrowing powers which were given to The Gaslight and Coke Company by 
the 17th section of the Act of 1876, and the sum they were to issue for it 
was £475,020 4s. 2d. By turning to the Company’s last audited accounts, 
in No. 2—Statement of Loan Capital—I see that this sum has been 
issued. That left, of course, unexhausted borrowing powers in the hands 
of The Gaslight and Coke Company to the extent of the difference between 
£475,000 and £1,000,000. Then the next recital is that when, and so soon 
as all the first preference stock of the London Gaslight Com —_ and all 
the “A” preference stock and the second preference stoak, shall have 
been exhausted, the United Company may, by resolution passed at an 
ordinary or extraordinary general meeting, raise, by the creation of new 
preference shares or stock in the undertaking of the United Company, 
any sum not exceeding £542,000, the preferential rate of dividend on 
which should not exceed 6 per cent. Now, I do not find that any portion 
of this amount has been raised. I presume (although it does not appear 
upon the face of this Scheme) that these are unexhausted borrowing 
powers of the London and The Gaslight and Coke Companies. 

Mr. Frevp: That is so. 

Sir T. Nexson: If I am right in my facts and in my reading of the 
Scheme, the only question is, as this money can be raised at 6 per cent., 
whether the Company ought not to raise the additional capital applied for 
by creating preference instead of ordinary stock. 

Mr. Puiuies: The answer to that is this: The £50,000 raised by the 
issue of 6 per cent. preference stock will not produce anything like the 
same amount of money which our ordinary oneek would produce by sale in 
the open market; so that it would turn out less economical to the share- 
holders and to the public if issued in that way. 

Sir T. Netson: That is just what I want to get at. You could issue it 
if you pleased ; but the effect would be that you would have to issue more 
of it, and it would only bear 6 per cent., whereas by creating the amount 
in ordinary stock it would bear 12 per cent. 

Mr. Parties: Not the whole of it. 

Sir T, Netson: If Mr. Phillips or Mr. Field would kindly say what the 
interest upon the corresponding amount, at the present market price, of 
the 6 per cent. preference stock would come to, as against what the 
£50,000 of ordinary stock would realize, we should have the arithmetical 
question in a nutshell. I may say, Sir, that I am here, like my friend 
Mr. Hertslet, to protect the consumers. We have no concern with the 
shareholders. 

Mr. Puiuiips: We can only give you such an estimate of value as can 
be taken from the “ J” stock—that is, what we call the London Gas Com- 
pany’s stock. 

Sir T. Netson : What interest does this bear? 

Mr, Putiures: 10 per cent. 

Sir T, Netson: What is that worth ?—more than £200, I suppose. Is 
there no 6 per cent. stock ? 

Mr. Fretp: No; except debenture stock. 

Sir T. Netson : I am bound to say, being tolerably well up in the affairs 
of the world, and in the construction of Acts of Parliament, that the 
capital account of this Company is to me really a Chinese puzzle. 

r. Parkes: It is on account of there being so many Schemes. I have 
eaee aang it over and over again, and I think we have now got it 
right. 

Mr. Puriuips: If we had adopted the course of raising the money on 6 
per cent. stock, we should not have had to apply to the Board of Trade. 

Sir T. Nexson : It would be a good answer to your application if I could 
show that you can do it in a more economical manner. I see there is a 
6 od cent. preference stock of The Gaslight and Coke Company. 

r. FreLp: There has been none saleel. 

Mr. Pururrs: I see the “J” is quoted at 238. 

Sir T. Nextson : It would raise £140,000 if sold ; and this stock will raise 
£112,000. The interest would be about the same; so that I do not think 
I need further take up your time. It would actually require the same 
amount. 

Mr. ee Then, on behalf of the Corporation of London, you do not 
oppose 

ir T. Netson : No, Sir. 

Mr. Hertster: I may say that the Metropolitan Board do not raise any 
objection. 

Mr. Parkes: I shall have to report in the terms of the Act, “that the 
sum proposed to be raised is necessary for the purposes of the Company 
during the three years then next following.” 

Mr. Puituirs: Of course it is understood by the Metropolitan Board of 
Works and the Corporation of London that this sum will not suffice for 
the next three years. We are merely asking for what we shall spend 
during the next year. 

Mr. Parkes: I cannot report that it will be expended in one year. I 
must go by the terms of the Act. 

Sir T. Nexson: I have looked at the section, and I confess there is some 
difficulty upon the face of the Act. Itisa prohibition against the Com- 
pany asking for more than sufficient for three years. If they like to ask 
it for only one year, and then renew the application next year, they do 
s0 upon the peril of having to pay the costs of the Metropolitan Board 
of Works and the Corporation of London if the application ought not to 
have been made. 

Mr. Puiniires: We only know for certain what we want for next year. 
We do not want a certificate for 1886 or 1887; we shall come before you 
again for that. 

Mr. Parkes: I believe the reasonable construction of the Act is this— 
that you have to prove, not that the sum applied for is that which is suffi- 
cient, but that which is necessary. If the words had been “ necessary and 
sufficient,” then it would have been a different thing. 

Sir T. Netson: If they have satisfied you that it is necessary for one year, 
a fortiori it is necessary for three. 

Mr. Parkes: I cannot go upon one year; I must go upon three. 

Sir T. Nexson : You will report in the words of the Act of Parliament, and 
leave the Board of Trade to construe your certificate as they please ? 

Mr. Parkes: Yes. 

Sir T. Nexson said he was not instructed to ask for costs. 

Mr. Hertstet said neither was he. 

The inquiry then closed. 





Wican Corporation Gas Suppty.—At the meeting of the Gas Com- 
mittee of the Wigan Town Council last Wednesday, it was resolved to 
recommend the Council to apply to the Local Government Board for a 
Provisional Order authorizing the Corporation to make and store gas on 
land recently purchased; to borrow £30,000 for gasextension; to make 
up the accounts of the gas undertaking to the 25th of March instead of to 
the 3lst of December; and to form a reserve fund, 





DR. CROSS AND THE PROPOSED PURCHASE OF THE 
LIVERPOOL GAS-WORKS. 

A Meeting of the Liverpool City Council was held last Wednesday—the 
Mayor (Alderman Radcliffe) presiding—when a petition was presented, 
signed by 42,600 citizens of Liverpool, praying that the Council would take 
into consideration the desirability of peetesing the undertaking of the 
Gas Company, the consideration of which was postponed by the Council 
on the 29th of October. In connection with the subject, Dr. Cross had his 
motion on the agenda paper—“ That, in the opinion of the Council, the 
time has arrived for taking measures to acquire the gas-works, the con- 
sideration of which was postponed by the Council on the 29th of October.” 
In the course of the earlier proceedings at the meeting. : : 4 

The Mayor asked Dr. Cross whether he would proceed with his motion 
after luncheon. ° ‘ . 

Dr. Cross said he preferred to introduce it before the Council retired for 
luncheon, because dr it had been deferred on previous occasions until 
after luncheon he had been counted out repeatedly. As an alternative, he 
asked that the subject might be postponed to some day to be named by the 
Mayor or the Council, for consideration by a Special Committee consisting 
of the whole of the Council. He thought the subject should receive the 
justice to which it was entitled; and that the ratepayers should have 
the benefits that properly | pee a to them. It was one of those subjects 
which could not be delayed any longer, and which would take up the entire 
attention of the Council. He wished it to be settled once for all, so that 
the public might know what their position was; and for this purpose he 
proposed that a day be specially set apart for its consideration. 

Mr. M‘ApaM seconded the motion, which was unanimously agreed to. 

Dr. Cross (to the Mayor): Will you fix a day? 

The Mayor: We cannot at this time of the year. You must let us get 
over the winter a little. 





THE PROPOSED PURCHASE OF THE CROYDON GAS-WORKS 
BY THE CORPORATION. 

At the Meeting of the Croydon Town Council yesterday week—the 
Mayor (Alderman Cooper) in the chair—the proposed acquisition of the 
gas supply of the district was again under conideration. 

Alderman Barrow, in moving the adoption of the report of the Com- 
mittee appointed to consider the question, said the Committee had not lost 
any time in communicating with the two Gas Companies interested. They 
had been encouraged by the result in both cases, more especially in con- 
nection with the Crystal Palace District Company ; overtures having been 
made, apparently on its behalf, with a gentleman occupying an important 
position in regard to the Corporation. The overtures to which he referred 
were made by one of the largest shareholders in the Company with an 
influential gentleman in the borough ; and the Committee were therefore 
justified in thinking that there were no insurmountable difficulties in the 
way. However, the Committee soon found that, unfortunately, the share- 
holder referred to did not speak the minds of his fellow Directors. The 
Committee instructed Mr. Corbet Woodall, C.E., their professional adviser 
in this matter, to “feel the pulse” of the Company; and it speedily 
transpired that if they were to go on they would have to play a very 
uphill game. It was at this particular juncture that Alderman Layton 
made his memorable speech to the Council, and filled them all with con- 
sternation. Subsequent events had convinced them that Alderman Layton 
was the true oracle, rather than the unnamed gentleman ; and that he had 
evidently been well posted up in the views of his Company’s Directors. 
He (Alderman Barrow) was not present when the speech was made. 
Possibly, if he had been, it would have alarmed him, as it had done others. 
But the Committee had no alternative but to appear before the Council 
with something like a change of front, for they could not advise the Coun- 
cil to incur the great cost of fighting the Company after the expression of 
objection they had had. Alderman Layton rather reproached him (Alder- 
man Barrow) for not quoting figures in favour of the Crystal Palace Gas 
Company. This was not his business, for he regarded himself somewhat 
in the light of a probable buyer—of course through the Council; and it 
was not likely that he was going out of his way to sound the praises of an 
undertaking he had some idea of purchasing. But he would — out 
that although some of Alderman Layton’s figures would do with ampli- 
fication, he certainly put the Crystal Palace Gas Company in so favoura le 
@ light that the Croydon Gas Company might naturally say that ‘“‘com- 

arisons were odious.” As a matter of fact, the worthy Alderman, while 

e extolled the Crystal Palace Gas Company, left the Croydon worm { 
to its fate. The Alderman had told them that the former Company ha 
been generous for years; that their capital account was very small; and 
that the circumstances would have been very favourable for the Council 
to have acquired some of its powers. He failed to see that the proposi- 
tion was at all inimical to the Company’s interests. It was not true that 
the Corporation desired to “take one of its lungs.” It was merely desired 
to take one of its arms; and this course was not to be considered 
vital to a corporate body. The Council had been told that the Crystal 
Palace Gas Company were supplying gas at 2s. 11d. per 1000 cubic feet, 
and allowing 5 per cent. discount, the allowance being equal to a reduction 
in the price of 13d. per 1000 cubic feet; thus making the net price 83d. per 
1000 feet less than it was in Croydon. Thus, if they had succeeded in the 
two sections of the scheme, Norwood would probably have been prejudiced, 
because the Corporation would have had to make £1000 a year before the 

rice could be reduced to the lower sum throughout the whole borough. 

‘o reduce the price of gas 1d. per 1000 cubic feet with the present supply 
entailed the loss of £1150. Multiplying this by 83, they would see that 
the effect of reducing the price at Croydon to the Norwood level would in- 
volve an annual loss of income of about £10,000. Now, although he and 
others were particularly sanguine about this matter, they were hardly pre- 

ared to go so far as to say that in the first year or two the profit accruing 
| som the purchase would be as great as this. He made these calculations 
with a view of reconciling the minds of the Norwood members to the 
abandonment of their portion of the scheme. Mr. Goodwin especially 
made an appeal to link the Crystal Palace Gas Company in the scheme. 
He fancied, however, that this gentleman was wavering. 

Mr. Goopwin : I’m no waverer. : i 

Alderman Barrow said at any rate he now relied on Mr. Goodwin's 
support in passing the resolution to acquire the undertaking of the Croydon 
Company, apart from that of the Crystal Palace Gas Company. 
Alderman Layton been present, he (Alderman Barrow) would have liked to 
remind him of his statement that the Norwood burgesses were — 80 
cheaply with gas that it would not be possible for them to be served better 
by the Corporation. With regard to this contention, the answer was that 
out of the 130 cases in which corporations or local boards in Great Britain 
had purchased the gas undertakings of their district, he could not get to 
know of one in which the price of gas had not been reduced, or where large 
profits had not been devoted to borough improvements. The most im- 

rtant question, however, was the aspect of the Directors of the Croydon 
Ges Company. He was thankful to say that the Committee were very 


hopeful in this respect; for the Directors were showing every disposition 
to Taeet the Council, He hoped they would not lose sight of the fact that 
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the tendency of all modern legislation, whether local or Imperial, was 
against anything like a monopoly in essentials. He trusted this tendency 
would be present in the minds of the Croydon Directors. He believed it 
was; for there were indications in this direction. Mr. Woodall had had 
permission to inspect their works; and he had taken advantage of the 
opportunity afforded him. He was now preparing his report, which 
would shortly be placed before the Council; and some decision would then 
be come to. At present, however, he (Alderman Barrow) had no hesitation 
in saying that matters were in a fair way for negotiation. He would 
remind the Council that the Committee were taking the position of an 
advance — but they had no intention of getting in “touch,” or com- 
mitting themselves in any way. As soon as the negotiations arrived at a 
sufficiently definite stage, the Council would be invited to consider the 
position; and this before any considerable expense, or even any ordinary 
expense, was incurred. The Bill must be deposited by the 19th inst., or 
the matter would be thrown over for twelve months. He would urge them 
on no account to incur this loss of time; but to confirm the resolution 
unanimously passed on the 10th of November. The Committee had been 
instructed to go carefully into the electric lighting question and its bear- 
ing on the gas purchase question. This the Committee had already done, 
and were still doing. 

Alderman ALLDER seconded the motion ; remarking that had Alderman 
Barrow been present on the last occasion they would not, he thought, have 
fallen into the muddle they then did. 

Mr. Hopexirk objected to Upper Norwood being left out of the scheme. 
He said if this were done he should oppose the proposition. At the last 
meeting Alderman Layton brought before the Council a number of facts 
respecting the position of the Crystal Palace GasCompany. He told them 
he was satisfied with the results of the Company’s working, and that the 
Company would fight the Corporation to the utmost. He thought the 
Council ought not to be deterred in consequence of any threats of this 
kind; and he objected to a member thus arguing for the Company. 

The Town CLERK said that the Secretary of the Crystal Palace Gas 
Company had written to him officially to the effect that the Directors 
would resist to the utmost any attempt on the part of the Corporation to 
interfere with the lighting and gas supply of any district included in the 
Company’s Acts. The Directors considered that such a wholly unneces- 
pew! dev would be unjust to the consumers, and only calculated to involve 
both the Company and the Corporation in heavy expense. He pointed 
out that the statement of Alderman Layton was thus officially confirmed. 
If at any time before March or April the Corporation could prevail on the 
Crystal Palace Gas yee od to negotiate, there would be no insuperable 
difficulty in the way of adding clauses to the Bill carrying out any agree- 
ment; but if the Corporation attempted to fight the Company the expense 
would be enormous. 

Mr. Goopwin complained of the proposed exclusion of the Norwood 
wards. These were, he said, excluded from the benefit of the new water- 
works, and they were “left out in the cold” in regard to gas also. Would 
it be yng to obtain power to lay gas-mains in the zone of the 
Crystal Palace Gas Company covering Norwood? What insuperable 
objection was there to this ? 

Alderman Barrow: None. 

Mr. Goopwin was glad to hear there was none. No doubt the Norwood 
wards would be called upon to contribute their quota of the expenses 
incurred in acquiring the Croydon Gas-Works, and they would also have 
to find their share of the annual expense of working and interest. 

The Mayor reminded the Council that, in the case of the new water- 
works, Norwood was not being taxed for the benefit of Croydon; and he 
did not see why, on the same principle, they would have to pay towards 
acquiring the Croydon Gas-Works. 

Mr. Goopwin: But if you levy the district rate, you cannot exclude one 
=— You make the rate at so much in the pound on your rateable 

ue. 

The Town Crerk: There is no difficulty in excluding a particular 
district. It was done in respect of the water-works. 

Mr. Goopwin: Will it be done in the case of the gas-works ? 

The Town Cierk: Certainly it will, if thought desirable by the Council. 

Mr. Goopwin : I shall be compelled to continue my opposition, unless I 
am convinced that the Norwood burgesses will not be taxed for the benefit 
of Croydon proper. 

Mr. OrLRicus was opposed to any division being maintained between 
Croydon and Norwood. They learnt that the Croydon burgesses were pay- 
ing 3s. 6d. per 1000 cubic feet for gas, against 2s. 11d. at Norwood. All he 
could say was that it would be a great shame to compel them to continue 
doing so simply because the Norwood gas consumers would not be benefited 
at the same time. r 

Alderman Haaets said he had been opposed to hastily going on with this 
proposal, because he thought haste was unwise and unnecessary; but he 
was in favour of the resolution being passed, so as to put the Councilin a 

ition to advance if they saw fit to do so. They could not force the 
rystal Palace Gas Company to negotiate with them for the disposal of 
one-sixth of their rights and powers. If they were to go to Parliament, 
the Company were prepared, they were told, to resist “tooth and nail;” 
and no doubt the Corporation would be involved in a very heavy loss, for 
he did not think any Pacliamnentary Committee would give them powers 
to take a portion of an undertaking as suggested. Therefore the Com- 
mittee were bound, in the interests of the ratepayers, to recommend the 
abandonment of the Norwood portion of the scheme. This was really the 
reason for the action of the Committee, who had adopted the only wise 
course before them; for it was futile to attempt an impossibility. As to 
the exclusion of Norwood from any proportion in the expense of obtaining 
the Bill or carrying on the gas-works, he thought there were two sides to 
the question. If Norwood did not contribute anything to the expense, it 
would be excluded from what it was anticipated would be a great amount 
of benefit. He really doubted whether it would be wise for the Norwood 
wards to shut themselves outof any benefit in the purchase. Seeing that 
the step proposed to be taken that night was not irrevocable, and did not 
commit the Corporation to anything, he was in favour of it. The question 
of the ratification of the resolution would not come before them for two 
or three months, and by that time they would have acquired much more 
information on the subject. If the Croydon Gas Company showed a 
reasonable spirit, and met the Corporation amicably, of course, the Council 
would be advised to go on; but if not, they could drop the scheme, and the 
expense incurred would not be great. : : 

Tarenn Jackson said the Council were asked to vote without sufficient 
information ; and he should continue his opposition. There were weighty 
reasons why the Council should not support the present proposition, 
because the information before them was altogether vague and quite 
insufficient. The Gas Committee ought to have obtained more informa- 
tion as to the price paid by other Corporations who had purchased the gas- 
works in their towns. He, however, did not follow the argument that, 
because the whole borough could not be benefited, half or two-thirds should 
not. If they could confer great benefit on four wards in the borough, why 
should they not do it, even if the other two wards did not derive any ?—so 
long, of course, as they involved them in no expense. He would move, 





as an amendment, that the question before the Council be referred back 
for further consideration. 

Mr. Pascauu seconded the amendment. 

Alderman Barrow, in replying, asked the Council not tostultify itself by 
failing to ratify the unanimous vote given on the 10th ult. By agreeing to 
the report and the resolutions, they were not committing themselves to 
= expense whatever. 

fter some further discussion, the motion was eed to; subject to 
certain modifications with reference to the clauses relating to the Crystal 
Palace Gas Company. 





OPENING OF BRADFORD ROAD GAS-WORKS OF THE 
MANCHESTER CORPORATION. 

The new gas-works, known as the Bradford Road works, belonging to 
the Corporation of Manchester, and recently described at length in the 
JOURNAL (see ante, pp. 844, 889), were formally started, or “opened,” last 
Tuesday. Although the present section of the works has been virtually 
completed for some time past, various untoward accidents, combined with 
the fact that the production of gas at the other stations has hitherto been 
equal to the demand, have prevented its being brought intouse. Even now, 
as pointed out by the Mayor (Alderman Harwood) in his speech at the 
opening proceedings, there is no absolute need for the works, only as a 
resource to fall back upon in exceptionally foggy weather. During the 
present winter the Rochdale Road and Gaythorn stations have only been 
worked to their fullest extent on six days; and only on three days has the 
consumption of gas exceeded the maximum production. The first charging 
of the retorts was done by members of the Gas Committee of the Corpora- 
tion. Two retorts having been prepared, Alderman Lamb (Chairman of 
the Committee) threw in two or three shovelfuls ef cannel. The Mayor 
(who is Chairman of the Works Sub-Committee) followed with an additional 
shovelfulor two. A further contribution was added by Mr. Hinchliffe, the 
a my Some ny oe and Mr, Moulton, a member of the Committee, also 
had a share in the work. 

The Mayor then declared the works open. After paying a tribute to the 
labours of Alderman Lamb in connection with the Gas Committee, he gave 
some information as to the works. The total cost had, he said, been 
£450,465. Ten of the retorts had been put up upon a patent by Mr. 
Klénne, who was to be paid a royalty on the success or otherwise that 
might be attained in the working of them. Five of the retorts had been 
= up on a plan prepared by their late Superintendent (Mr. West); and 

ve of them on a plan by Messrs. Siemens. The Committee were informed 
that when once these furnaces were up, it would be more economical to 
work them out until they were actually done. A great deal had been said 
about utilizing the new works. He thought that when the public came to 
understand the matter they would see that the Committee were justified 
in not commencing them at an earlier period. Were it not for the possi- 
bility of foggy days in the winter, these works would not be necessary at 
all, nor the slightest use, for many years tocome. The works at Rochdale 
Road and Gaythorn had only been at their maximum production for about 
six days during the present winter, and the consumption had only exceeded 
the maximum production on three days ; so that gentlemen would see that 
if a succession of foggy days did not come during the present winter, the 
sag pony power of the old works would only have been in full operation 

or 1 week out of the 52. He was much astonished to find that there was 
a great delusion in the public mind in regard to the new works. It was 
thought that, when the Corporation began to make gas there, they would 
be able to sell crude gas for cooking or trade purposes. Now, anybody 
would see that it was as impossible to send out crude gas along with puri- 
fied gas as it would be to send flood water and spring water from 
Woodhead. He did not see himself how the works could at present be 
utilized in the way suggested. Crude gas for trade purposes could 
not be —— unless they had a distinct system of mains. He could 
only say that with the increased expenditure caused by these works, and 
the pepe, so far as he could see, of no increase of revenue—for the 
had hitherto been able to supply all the gas that had been wanted—an 
considering the fall in the gene of ammoniacal liquor, sulphate of 
ammonia, and other residual products, the Committee would have to 
be very diligent and very attentive if they were to continue to contribute 
£52,000 a year for improvement purposes, pay their way, and continue the 

resent price of gas. He concluded by wishing that the Chairman who 

d presided over their deliberations so long might be spared to see more 
impetus given to the consumption of gas. If they could stimulate the use 
of gas for cooking purposes, for driving gas-engines, or in any other way, 
it would certainly be a very good thing; and no doubt it was desirable 
that the Committee should consider whether any alteration in the price 
could be made which would bring gas into more general use. He was 
sure the Committee would not shirk any labour to compass a desirable 
result of this sort. The ratepayers, so far, had every reason to be satisfied 
with the results the Committee had been able to obtain, as they would see 
themselves if they compared the price of gas in Manchester with that 
charged in other towns, 

Alderman Lame expressed the belief that with these new works they 
would be able to make gas “for all time.” During the last few weeks they 
had been making upwards of 13 million cubic feet per day, which was 
more than at any previous period in their history. They had been using 
raw material to the extent of from 1200 to 1500 tons per day. He did not 
know what they would do were it not for the contract which some people 
were wishing them to break. Of the 1200 or 1500 tons of coal they were 
using every day, this contract did not supply them with more than 
200 tons, which was only about one-sixth of the quantity they used in 
winter, and not one-half of the summer consumption. It was most con- 
venient to have the contract to fall back upon. 

The Committee afterwards made an inspection of the works, which are 
at present under thecharge of Mr. J, Tysoe, who was assistant to the late 
Superintendent. 





THE QUALITY OF THE NEWCASTLE-ON-TYNE GAS. 

This question was again under consideration at the meeting, last Tues- 
day, of the Newcastle Town Council. It was stated that on the 20th ult. 
there were in the gas 18°10 grains of — per 100 cubic feet; on the 25th 
ult., 19°34 grains; and on the 4th and 9th inst., 19°94 and 23°49 —~ 
respectively. In consequence of the last considerable increase Mr. Youll 
wrote to the Secretary of the Gas Company (Mr. Hardie), who replied to 
the effect that they were unable to discover the cause of the continued 
impurity ; but had instructed Mr. Pattinson to make another test, which, 
it was hoped, would show an improvement. The next report showed that, 
by the previous Saturday morning (the 13th inst.), the sulphur had been 
reduced by nearly 6 grains. Notwithstanding this more favourable state- 
ment Mr. Youll said it appeared to him that what he remarked at the pre- 
vious meeting of the Council was correct—namely, that the Company had 
control, and could control, both the purity and the illuminating power of 
the gas, and seeing that they had transgressed, and that they so frequently 
“ sailed near the wind,” he advised the Council to take proceedings against 
them. A formal proposal—‘ That the Council instruct the Town Clerk 
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to take proceedings against the Gas Company ’—was made and duly 
seconded. It having been stated, in reply to a question, that the Company 
had only transgressed the maximum allowance on “one day,’ Mr. Youll 
explained that they only had a report one day in seven, and the state of 
the gas might have been in the same condition for three or four days 
before they received the report, and for a few days afterwards. Hasty 
action of the kind proposed by the motion was deprecated; and a counter 
motion made that the matter be referred back to the Committee for 
further consideration. Alderman Hammond said there was evidently 
something radically wrong with the gas; although he did not think the 
Council should proceed against the Company on the present occasion. He 
knew the bickerings produced when the Council came into conflict with 
public bodies; and he believed that the discussion would have its effect in 
tending to reduce the amount of sulphur in the gas, and be a sufficient 
warning for the future. The motion and amendment were then withdrawn, 
and the Council proceeded to other business. 


The following letter, signed “ Fairplay,” has since appeared in the 
Newcastle Journal, dealing with the defective illuminating power of the 
gas, concerning which there have also of late been some complaints :—‘ In 
mere simple justice to the Newcastle and Gateshead Gas Company, permit 
me to point out some facts connected with the illuminative quality of coal 
gas which are either unknown to, or have been most strangely overlooked 
by certain recent critics upon the Company’s gas. The light-giving power 
of coal gas depends very largely upon the presence in the gas of con- 
densable hydrocarbon vapours ; and these vapours, on the occurrence of 
cold weather, and also upon an increase of atmospheric pressure, are con- 
densed into fluids, and, being thus withdrawn from the gas, necessarily 
diminish its illuminative power through no fault of the Company. At 
this period of the year we frequently have cold, frosty weather and a 
north-east wind, both of which condense the hydrocarbon vapours in coal 
gas; for not only is the north-east wind cold, but it is almost always 
accompanied by a rise in the barometer, or, in other words, by increased 
atmospheric pressure. The result of this combination of causes leads to 
a continual deposition of fluid hydrocarbons; so that the further the gas 
has to travel, the more and more it becomes impoverished, and, in point of 
fact, the gas differs in its light-giving power at every stage of its progress 
through the mains. Consequently, it may have much more than its legal 
amount near the gas-works, and yet be considerably below that amount at 
a distance. Indeed, the folly of parliamentary intermeddling with indus- 
trial pursuits is very clearly demonstrated by our notorious Gas Act, the 
conditions of which could be fulfilled only by another Act, ordering the 
barometer to stand constantly at 30 inches, and the thermometer to remain 
always at 60° Fahr. In the absence of this order, the Company, by 
common sense and common justice, have a right to claim that the gas 
shall be tested near to, or as it leaves the gas-works, because a distance of 
a couple of miles in cold weather will make a difference of 20 per cent. in 
the illuminative on of the gas; and yet I cannot undertake to say that 
the provisions of the Gas Act have any connection with either common 
sense or common justice, for the gas is to be tested at no fixed distance.” 





THE DUKINFIELD AND DENTON GAS ARBITRATION. 

On Wednesday last an arbitration was opened at the Queen’s Hotel, 
Manchester, for determining the value of the Dukinfield gas undertaking, 
and as to what were the respective shares therein of the Dukinfield Local 
Board on the one hand, and the Denton and Haughton Local Board on 
the other. The Joint Gas Committee under which the works were 
formerly carried on was dissolved as from the 30th of June last; and the 
Denton and Haughton Local Board, having erected works of their own in 
Denton, now claim a payment from Dukinfield on account of the excess 
of the works or undertaking which they retain. Mr. W. H. Nairne, of 
Manchester, was Arbitrator; and was assisted by Mr. Gouldthorp, 
barrister. Mr. Michael, Q.C. (instructed by Messrs. Tweedale and Okell’ 
solicitors, Ashton-under-Lyne), appeared on behalf of the Denton and 
Haughton Local Board; and Mr. Smyly (instructed by Messrs. Garforth 
and Cooper) represented the Dukinfield Local Board. Mr. J. Richards, 
the Clerk to the Denton and Haughton Local Board, and Mr. Alfred 
Penny, C.E., of London, witnesses for the Denton and Haughton Local 
Board, were examined, after which the inquiry was adjourned. 





THE STALYBRIDGE AND MOSSLEY GAS-WORKS PURCHASE. 

All doubts as to the policy of the Local Authorities of Stalybridge and 
Mossley in agreeing to purchase the undertaking of the Stalybridge Gas 
Company have not yet been set at rest. Writing to a local paper, a rate- 
payer and gas consumer, who seems to have devoted considerable time to 
the examination of the figures, expresses the opinion that the three parties 
to the bargain had better cry “off.” He does not seem to fear that the 
two Corporations—for Mossley will shortly be incorporated—have made a 
bad bargain. Nor does he share the fear which is occasionally expressed 
that electricity will supersede gas as an illuminant. His notion is, indeed, 
that purchasers and owners of gas-works ought to beware of oil. In the 
course of his letter the writer makes the following remarks :— 

“We will first assume that the contract for sale and purchase is a valid 
one, and that the contract price is £210,000, which, at 7 per cent. on the 
Company’s capital of £109,350, is 274 years’ purchase. The Company give 
the purchasers £30,000 towards the purchase-money, thereby reducing the 
latter to £180,000, or 233 years’ purchase. We presume the Company have 
made these calculations, and know what they are about. At the same 
time it will not be out of place if we examine a little more closely into the 
matter, as far as it affects the shareholders and consumers. 

“We will commence by stating that the Company sell yearly 156 million 
feet of gas, and they can manufacture it at 1s. 114d. per 1000 cubic feet, 
after dofosting profit on residuals ; so thatall above this will be net profit. 
On the 1st of July next the Company must supply gas at 3s. 6d. per 1000 
feet in Stalybridge and Mossley ; in other parts at 3s. 9d. And, as has been 
stated, if they reduce the price 1d. per 1000 feet, and have a sum to pay 5s. 

er cent. increased dividend, they are allowed to do so, and vice versd. 

ow then, let us suppose they sell 120 million feet of gas at 3s. 6d., and 
86 million feet at 3s. 9d. per 1000 feet, they will receive £12,475, out of 
which to pay a dividend of 7 per cent. (£7654), leaving £4821 overplus. 
But suppose gas was at 3s. 2d. and 3s. 5d. per 1000 feet respectively, then 
the Company would receive £10,075, out of which they could pay 8 per 
cent. (£8748), and still have left £1327 for reserve fund, &c. But the 
Company could do more than this, by resorting to the £20,000 spoken of by 
Mr, Ridyard at Stalybridge. 

“Having dealt with the sale, we come to consider the purchase; and as 
we now know the terms of the division between Stalybridge and Mossley, 
it will be better to take the purchase as severed. In doing so we will first 
divide the joint figures :— 

Stalybridge’sshare . . 1. « 6 © © © «© © « « « £126,000 
Mossley’ashere 8. 2s ew we we eo eee ew eee 84,000 





Total purchase money. . . + . £210,000 
Total consumption of gas, 156 million feet. Mr. Brooks says Mossley gets 








60 millions, leaving Stalybridge 96 millions. The proportions according to 
capital should be—Stalybridge 93°6 millions, and Mossley 62°4 millions. 

“ There is the question of the £30,000, which we will divide here, but 
deal with further on. Of this amount Stalybridge takes £17,000 and 
£7800—£24,800—and Mossley the remaining £5200. 

“We find that Mr. Brooks, for Mossley, bases his calculations on an 
equality as to price of gas; and as he gives the figure at 3s. 3d. (Staly- 
bridge has not named a price), we will say that the net profit would be 
1s, 34d. per 1000 feet, and now proceed to see the result for Stalybridge :— 
To net profit on 96 million cubic feet of gas, at 8s. 8d. per 


WOO feet . «2 2 «© ow ew ow tw oe ew £6200 
To interest at 4 per cent.on £24,800 . . . «1. «+ «© «© + 992 
£7192 
By interest at 4 per cent. on £126,000 . . . . . «£5040 
Do. at 4 per cent. on £2000, costofAct .. . 80 
By sinking fund,60years . ... . cece oe TE 
— 5904 
Profitinaidofrates .. . - »« £1288 


“We have not taken into account the extra cost in working the Act, 
consequent on a division of the undertaking; nor increased loans for 
extensions. 

“The above sum of £1288 partly arises from the unequal division 
between the two bodies. Thus Stalybridge of the £30,000 gets £6800 more 
than Mossley (making in interest £272), and also 8 million cubic feet more 
gas consumption (making £193) ; or the two sums put together, £465—a 
yearly new year’s gift from Mossley in perpetuity. 

“We will now turn our attention to the Mossley side of the question :— 

To net profit on 60 million cubic feet of gas at 3s. 8d. per 





po a a ee er ee . £3875 
To interest at 4 per cent.on £5200 . . . « «© » «© «© 208 
£4083 
By interest at 4 per cent.on £84,000 .. . 

Do. (cost of Act) £2000 . . « » « © © 80 

By sinking fund,60 years . . . . « «» «© «© « « 516 
— 8955 
Profitinaidofrates . .....-+ + £128 


“The remarks as to extra cost and increased extensions will apply in 
this case, also those as to profit, but inversely ; showing that the Mossley 
profit, on an equal division, should have been £593. 

“We leave it now for the three several Authorities and the gas con- 
sumers to consider their respective positions. As Mr. R. S. Buckley 
rightly said at Mossley, there is no fear of electricity in the face of cheap 
and good gas; but there is a fear of high-priced gas being outrun by oil, 
which can be had for only half the cost of gas, besides giving a better light 
and (medical gentlemen will say) far healthier constitutions. 

“We have said we would assume the contract to be valid. But we have 
several times heard this questioned, and certainly there is some ground 
for uneasiness. At the Mossley inquiry, in answer to the Commissioner’s 
query, ‘The Company are joining in the Bill?’ Mr. Yates said ‘ Yes.’ 
We cannot find, on a perusal of the notice of intention to apply to 
Parliament that they are ; but almost thecontrary. The Billisto outhasine 
the two bodies to enter into agreements with the Company, . . and 
confirm such agreements . . and certain heads of agreement, dated 
March 18, 1884. What does this mean? Only ‘heads!’ Nine months 
gone, and only the ‘heads of agreement’ reached. We are told these 
‘heads’ were agreed to in London; but we have not heard that the 
requisite majority of the shareholders of the Company have consented to 
them. Mr. Ridyard touched the point very tenderly. Now, if the agree- 
ment for purchase has not yet been agreed upon, would it not be as well to 
reconsider the whole question, especially as to the division of the works ? ” 


A special meeting of the Stalybridge Town Council was held on Monday, 
the 15th inst., for the purpose of approving the formal petition to Parlia- 
ment for leave to promote the Bill for the transfer of the undertaking of 
the Stalybridge Gas-Works to the Stalybridge Corporation and the Mossley 
Local Board of Health. Alderman C. Baker said many people in the 
borough were under the impression that gas would not be supplied by the 
Corporation so cheaply as it was by the Company. If this were so the 
na would not be a good thing for the ratepayers, but the reverse. 

he Mayor (Alderman N. Ives) said the lowest price at which the Company 
could supply gas in Stalybridge was 3s. 3d. per 1000 cubic feet; and he 
ventured to say that within the next twelve months it would be sup- 
plied by the Corporation at considerably less than this. Alderman Baker 
rose ‘to make some further remarks; but the Mayor ruled that further 
discussion would be out of order. He then put the resolution, which was 
carried unanimously. 





THE PRICE OF GAS IN THE ROCHDALE OUT-TOWNSHIPS. 
At the Meeting of the Castleton, Rochdale, Local Board of Health on 
the 10th inst., the CLerx (Mr. A. Wallis) read a letter which he had 
received from the Town Clerk of Rochdale (Mr. Z. Mellor), relative to the 
price charged by the Corporation for gas supplied in their ont-districts. It 
stated that the Gas Committee of the Corporation, after hearing the depu- 
tations from the Local Board of Wardle as to reducing the price of gas 
supplied by the Corporation to outside Local Boards, and also as to the 
charge of 3d. om quarter per meter for inspection of meters in the districts 
of such Boards, and fully considering the subject, had decided that the 
charge for inspection of meters in such districts should be abolished as and 
from the current quarter, but that they did not at present see their way to 
making any reduction in the price of gas supplied to the Board. The 
Town Clerk added that it appeared to be the unanimous feeling of the 
Committee that the present proportion of the outside price, as compared 
with the inside, was right and just, and that no reduction could be enter- 
tained until the time had arrived for the consideration of prices inside 
the borough. This, he said, was not likely to occur before the end of the 
financial year. 

Mr. Wi1p said Rochdale laid stress upon the fact that they had power 
to raise the price of water. But, according to Alderman Baron, they did 
not intend to do so; and it seemed now that, as the price of water was not 
to be increased, neither was that of gas to be reduced. They had, how- 
ever, abolished the charge for meter inspection, which had been a cause 
of much annoyance to consumers. 

Mr. ORMEROD said that seeing there would be some loss through leakage 
by supplying the out-townships, as compared with the borough itself, it 
would be fair that such districts should be charged a little more than the 
borough. But the fact was the Corporation were simply finessing on this 
matter. They knew that, if they increased the price of water, the extra 
charge would fall upon the owners of property; and an outcry was sure 
to be raised against it in the borough. [ order to avoid this, they were 
charging a large profit on the manufacture of gas, to recoup themselves 
for the loss upon water. If this was the course which the Corporation 
intended to pursue to the end, the outside districts would be very unfairly 





dealt with, for they would be paying money to ease the rates of Rochdale, 
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The representations which had been made to the Rochdale Gas Committes 
had no weight with that body; and it now rested with the Local Boarde 
concerned to take their own course. 

The Cuarrman (Mr. Yates) supposed the charges for water had been fixed 
by Act of Parliament. 

Mr. Wixp: The Corporation may increase their charges to 124 per cent. 

Mr. OnmERoD: And they hesitate to do this for fear of the outcry which 
might be raised against it in the borough. 

The CLERK reminded the members that the question before the Board 
was the price of gas; and if they thought the present charge was unfair, 
it was for them to take such action as might be deemed advisable. 

Mr. OrmeRop said the price charged for gas was an unfair price; and, 
according to the contention of the Corporation, a profit of 1s. per 1000 
cubic feet was being made. 

Mr. Wip said if Leeds could make a profit out of gas sold at 2s. per 
1000 feet within the borough, and at 2s. 3d. outside it, Rochdale ought to 
sell it for less than they did. 

Mr. Cioveu said he had heard that Leeds incurred a loss of £6000 last 
year on their gas undertaking. 

Mr. W11p said a Leeds shopkeeper had told him that the works were 
several thousand pounds to the good. 

The CLERK observed that the practice in Leeds was to sell gas at as low 
a price as possible; and the consumer had the benefit. 

Mr. OrMERop said he should like the Clerk to be instructed to look into 
the case which arose between Birmingham and the outside dist.‘icts, the 
result of which was that Birmingham could not charge a higher price to 
those living outside the borough than was paid by those residing within 
the borough. 

Mr. WIL» said they were not objecting to Rochdale making a profit out 
of the out-districts; but they thought the difference in the price inside 
ought not to bear such a disproportion as it did to that charged to outside 
consumers. 

Mr. OrmeERoD said he had told some members of the Corporation that 
the high price charged for gas outside Rochdale might land the Corpora- 
tion in a serious lawsuit one of these days. 

Mr. Witp proposed that a deputation should confer with the Wardle 
Loca! Board as to the best steps to be taken in the matter. 

This was agreed to. 





THE NEW MILLS AND MARPLE LOCAL BOARDS AND THE 
GAS-WORKS. 

Amongst other Local Authorities who have under consideration the 
question of vr gas undertakings is the New Mills (Derbyshire) 
Local Board. At the last meeting of this body the following resolutions 
were adopted unanimously :—(1) “ That this Board is of opinion that the 
New Mills Gas-Works, supplying gas in the Local Board district of New 
Mills, should be under the control of this Local Authority ; and that a 
Committee of seven members of this Board be appointed to negotiate with 
the New Mills Gas Company as to the terms on which they would be dis- 
posed to sell their gas-works and privileges to this Authority, and also to 
investigate fuliy the Board’s position with respect to the gas question, 
and to report the result of their deliberations to this Board.” (2) ‘That 
all expenses incurred in carrying out the above-mentioned negotiations 
and inquiries shall be legal charges upon the rates of the New Mills Local 
Board district.” 

Mr. HawTHorn (who brought the matter forward) contended that toa 
large and important extent the Company had never carried out what by their 
Act they were bound to do—viz., sup ty the whole of New Mills and Hay- 
field. Nearly 50 years had, he said, elapsed since the Company’s Act came 
into operation, and there were several important portions of their district 
in which gas-mains had not even been laid down. Several of the chief roads 
could not, in consequence, be lighted with lamps. Under the powers of 
their Act, the Company had no right to be so neglectful. Hs quoted from 
the Act to show that all main roads, churches, chapels, shops, and cottages 
in the district were entitled to have the privilege of a supply of gas; and 
his contention was that the Board, as the Local Authority, had power to 
compel the Company to carry out what they had undertaken to do. He 
therefore proposed that they should obtain all the information possible in 
the matter, so that when they went to the Directors to ask the price 
for which they would sell the gas-works they should know whether it 
would be to the interests of the ratepayers to purchase at the sum asked. 
He did not at that time assume anything as to what they would do in the 
matter ; but he desired the Board to be unanimous, so that the public and 
the Company might see that they were in earnest. 

Mr. Saxton seconded the motion. He said his mind had long been made 
up on the matter that there was a great deal to be done by the Company 
that had not been done. If they asked for pipes in certain places they 
were told that it would not pay to lay them down. There was also a defi- 
ciency in storeage, and they had to burn the gas, so to speak, as it came 
from the retorts. He thought it very desirable that they should have a 
Committee to obtain information, so as to be ready to negotiate when the 
time came. 

Mr. Lowe said he was in favour of forming a Committee, but did not 
think they should pass a resolution to the effect that they desired to 
obtain the gas-works. 

Mr. Hawruorn explained that what was intended by the motion was that 
it was a desirable thing that the control of the gas supply should be in 
the hands of the Board as the Local Authority. 

Mr. Lowe was still of opinion that it would not be prudent to pass the 
resolution until they knew what the terms were upon which the Company 
would be disposed to sell. No doubt the Company would, he said, look after 
their own interests; and it behoved the Board to go into the question, so 
as to know whether it was likely to involve them in loss. He should have 
no objection to do all he could to attain the object in view; but as they 
would soon have the question of water supply to grapple with, it became a 
matter for consideration whether they would not be taking too much into 
their hands. 

Mr. HawTHorn again explained that the resolutions did not bind them 
to anything, and said it only gave them an opportunity of expressing an 
opinion that it was desirable that the gas undertaking should be under the 
control of the Board. 

Mr. Hrezert said there seemed to be a spirit of inquiry in the resolu- 
tions, which he liked. As he was an interested party in the matter, he 
felt a little diffident with regard to the course proposed to be taken, but he 
saw no difficulty, as they would not be called upon to do anything which 
the Committee did not recommend to the Board. He consequently had 
pleasure in supporting the resolution. 


The Marple Local Board, in the same district, have decided to make an 
offer to the Gas Company for the purchase of their works and plant (with- 
out prejudice) at a given sum, provided the latter obtained the necessary 
Order out of their reserve fund. A reply has been received stating that 
the proposals would be laid before the shareholders. 

A local paper, commenting on both matters, observes that “the New 
Mills Gas Company stands in a rather peculiar position—not so strange, 





perhaps, as their friends at Marple, where the Company does not possess 
any Act at all. The Directors of the Company are quite aware of their 
locus standi in the district, and also of the obligations imposed upon them 
by their Act. The negotiations ought to be so conducted that neither side 
should seek to gain an undue advantage over the other, and, for all that we 
know to the contrary, this spirit will predominate.”” The same paper 
says it seems likely that if £150 can be contributed out of the gas profits to 
the rates, and better gas be supplied into the bargain, the majority of the 
ratepayers would sanction the proposal of Mr. Hawthorn. It alludes, by 
the way, to the purchase of the gas-works as “ a tremendous problem.” 





WEDNESBURY AND ITS GAS SUPPLY. 

At the Meeting of the Wednesbury Local Board yesterday week, the 
CuarrMan (Mr. R. Williams) reported the unanimous passing of a resolution 
at a town’s meeting, the previous weck, in favour of a petition being pre- 
sented for a Charter to incorporate the town as a Municipal Corporation. 
He proposed the adoption of a resolution constituting the Board a Com- 
mittee to promote the application. He said it was impossible to overrate 
the importance and significance of this resolution, because if it was carried 
to a successful issue it would efface and annihilate the Board of Health 
entirely. And whilst they were, as a Board, quite ready to make sacrifices 
for the public good, they were not prepared to admit certain statements 
which had been made, that hitherto they had been neglecting their duties, 
and that the step they were about taking would strike off the trammels 
which had obstructed their progress, and enable them to shake off the 
lethargy which had settled down upon them. Nor was it correct to say, as 
had been said, that the Board had done wrong in not acquiring the gas 
undertaking. This question ought never to have been mentioned ; but as 
it had been introduced, it was only right that the Board should be defended 
from the aspersions cast upon it. In the first place, towns could enter into 
the manufacture of gas without being incorporated; and Tipton, Smeth- 
wick, and Oldbury, and even West Bromwich, all made good their claims 
without being incorporated. Wolverhampton, on the other hand, which 
was incorporated, had not the gas supply in their own hands atall. Then 
he believed the day was coming, if it had not already come, when 
thinking and unprejudiced people, and people who were capable of 
forming an opinion without hostility, woul admit that Wednesbury 
acted wisely in not taking up the gas project. The Chairman of the 
Oldbury Gas Committee had recently said that they had not made any 
profit, and should not have any for seven years. The Chairman of 
the West Bromwich Gas Committee had also recently said that residuals 
had fallen in value, and that the same rate of profit which had hitherto 
been obtained there could not be expected to be continued; and West 
Bromwich possessed many advantages over Wednesbury—being a place 
with twice the population and being also a fairly flourishing and progres- 
sive place, which was more than could be said of Wednesbury. Smeth- 
wick, Oldbury, and Tipton also compared very favourably with Wednesbury 
in this respect ; but if Oldbury, with new plant and little outlay for repairs 
just now, could not promise a profit for some years, what would be the 
state of things in years to come, when the plant would need many repairs. 
Then, at the present moment consumers in Smethwick, Oldbury, and 
Tipton, but not in West Bromwich, were paying for their gas from 2d. to 
3d. per 1000 feet more than in Wednesbury, which had a rate for itself; 
whilst the illuminating power was a candle less than that i by 
Birmingham to Wednesbury—that candle represents another ld. Under 
these circumstances, he thought it would be admitted that they were better 
out of gas manufacture—particularly when it was remembered that they 
had no debt, whilst the other places he mentioned had. He then replied to 
the allegation that Wednesbury was helping Birmingham to build palatial 
buildings out of the profits of the gas; maintaining that Birmingham had 
just as much right to use the profits as the authorities pleased as the Direc- 
tors and shareholders of the Wolverhampton Gas Company had to apply 
the profits they obtained to their own purposes. Next, he turned to the 
question of the condition of the town generally ; asserting that for compact- 
ness, cleanliness, and healthiness it would bear favourable comparison with 
any other in the district, and that its good channelling and paving, good 
lighting, good water supply, and its town hall, public offices, cemetery, 
baths, ee library, and other institutions were all evidences that the dis- 
ee see he had alluded to did not apply either to the town or to 
the Board. 


SALE OF SHARES IN THE BRIGHTON AND HOVE GAS 
COMPANY. 

Atthe Auction Mart, Tokenhouse Yard, last Thursday, Mr. G. A. Wilkin- 
son sold by auction 625 ordinary “A” 7 per cent. shares (£20) in the 
Brighton and Hove Gas Company; being part of the new capital of 
£150,000 authorized by the Company's Act of 1879. On the 28th of 
October, 1881, the Directors were authorized to put in force the powers 
conferred on the Company by the Act named, and raise additional capital 
by the issue of 3750 new shares of £20 each. Of these, 3125 had been 
already disposed of by auction or tender; and the remaining 625 were 
those now offered for sale. The Auctioneer having, in a few introductory 
remarks, called attention to the substantial position and excellent pro- 
spects of the Company, proceeded to take biddings for the shares, which 
were put up in lots of five, and disposed of at prices ranging from £26 2s. 
to £27 16s. per share. The lots were sold in the following proportions :— 
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125 lots realized a total of £16,576 10 0 


Tue profit made by the Heywood Gas Committee during the twelve 
months to March last, is reported by the Borough Auditors to have been 
£1116 1s. 6d.; but concerning the Water Department they say: “ We are 
sorry to find there is again a serious loss of £3529 10s. 114d.” : 

Tue employés at the Gaythorn station of the Manchester Corporation 
Gas-Works had their usual Christmas tea party last Saturday week. 
There was a good gathering of the workmen, with their wives and families ; 
and several members of the Gas Committee of the Corporation, as well as 
a number of ladies and gentlemen who had assisted in getting up the enter- 
tainment, were present. After tea a short address was delivered ; and a 
variety of amusements filled up the rest of the evening, which was very 


pleasanily spent. 
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CONTINENTAL UNION GAS COMPANY, LIMITED. 

The Annual General Meeting of this Company was held last Tuesday, at 
the London Offices, No. 7, Draper’s Gardens, E.C.—Mr. H. M‘L. Backer 
in the chair. 

The Secretary (Mr. H. John) read the notice convening the meeting, 
and the following report of the Directors :— 

During the financial year ending on the 80th of June last the sum of £35,800 was 
expended in the Company’s stations in extensions of mains and new apparatus. 

In the course of the year, 17,522 additional public and private lights have been 
obtained ; and there has been an increase of 6 per cent. in the quantity of gas sold 

or all purposes, 

The average cost of the coals carbonized was about 4d. per ton less than in the 
preceding year; and the net average selling price of coke was unchanged. There 
has been some decline in the value of tar and ammoniacal products. The gas 
accounted for per ton of coal carbonized has increased nearly 3 per cent. 

The Union des Gaz Company having extinguished their 6 per cent. obligations, 
the repayment of which, out of profits, absorbed £27,000 annually, a portion of the 
sum consequently available has been set aside ; £10,000 having been placed to the 
sinking fund in addition to the statutory reserve of £8300, and £ to a special 
reserve fund. The sinking and reserve funds of the Union des Gaz now amount in 
the aggregate to £248,000, besides £21,000 balance of undivided profit. 

The debenture debt of the Continental Union Gas Company has been reduced 
during the year from £54,870 to £51,150. Last yearasum of £5000 was carried to the 
sinking fund of this Company, in addition to the usual annualsum. This year the 
addition has been £10,000 ; making a total for the year of £14,725. 

The net profits of the twelve months amount to £101,164, or £7541 more than last 
year. The available sum to the credit of revenue is £128,097, out of which the 
Directors ag to declare a dividend at the rate of 11 per cent. per annum on the 
ordinary shares. The 7 per cent. preference shares being entitled to participate 
pro rata in all ordinary dividends exceeding 10 per cent., the amount payable on 
these will be at the rate of 8 per cent. for the year. After deducting the interim 
dividend, paid in July last, of 4 per cent. on the ordinary, and of 34 per cent. on the 
preference shares, the balance of 7 per cent. on the former and of 43 per cent. on 
the latter, all free of income-tax, will be paid by warrants as usual on the 8rd of 
January next. 

The balance carried forward to the new account will be £32,106, against £26,933 
brought forward from last year. 

The Director who retires by rotation is Henry Solomon, Esq., and the Auditors 
(Alfred Hersee, Esq., and Frederick Tendron, Esq.) also retire. All, being eligible, 
will be proposed for re-election. 

The CHarrman: You have no doubt observed with satisfaction that a 
recommendation thrown out by a shareholder at the last meeting (held in 
December, 1883) has been taken into consideration and adopted by the 
Board. I said at the time that I did not see any objection to it, provided 
the state of affairs seemed to warrant the addition of 1 per cent. to the 
dividend at the time the interim distribution was declared. We found 
the growing prosperity of the Company fully justified the addition of 1 per 
cent.; and therefore we added this to the interim dividend, as recom- 
mended, and made it 4 percent. Now we are able to declare the same 
7 per cent. final dividend as last year; making for the whole year 11 per 
cent.—1 per cent. in addition to what we paid last time. This additional 
1 per cent. requires a sum of £9300: and before we, as thoughtful men, 
could make up our minds to add this large sum as a charge on the resources 
of the Company, we felt bound to consider very carefully how far the pros- 
pects warranted it, with a view to its continuance—at all events, for the 
near future. Well, we came to the conclusion that this might be done, and 
therefore we were very glad to fall in with the views of the shareholders. 
Now you have seen that the sinking fund of the Union des Gaz amounts 
to £248,000 ; and if we add to this sum £21,000, which will be the balance 
of the profit and loss account after payment of the dividend which was 
deen at the meeting recently held in Paris, the total will be £269,000. 
It must, however, be borne in mind, in studying these figures, that of this 
sum £175,000 is a sinking fund—that is, that it is applicable to the depre- 
ciation of the works and mains; and consequently it must not be con- 
sidered in any way as an amount of which we can avail ourselves at any 
future time, like the other reserves. It represents merely depreciation of 
capital. In the Continental Union Gas Company we shall have a balance 
of £32,000 after paying the dividend which the Directors now declare; 
and the balances of the two Companies, therefore, show a total of £301,000 
with sinking funds and reserve, or £126,000 leaving the sinking funds 
entirely aside as a non-available reserve. Having, I hope, made this clear, 
I think it may be useful to remind the shareholders of this fact—that the 
Continental Union Company was formed 20 years ago principally to take 
over a lease of the 13 stations of the Union des Gaz, situated all in France 
and Italy. That lease would have expired during the present year, and 
we should have been in this position, had it remained in operation until 
now: The management would have passed out of our hands, and we should 
have been simply shareholders to the extent of £200,000 in the Union des 
Gaz. The outlay for improving and enlarging the works and for extending 
the mains would have been going on; and we should have received this 
back, at the end of the lease, in money and not in shares. We should, there- 
fore, as I said just now, have been shareholders to the extent of £200,000 
only. This was all very well as a terminable working lease; but the position 
of affairs would have been very serious for us at the end of that lease. It 
would have led inevitably to the early extinction of this Company. The 
Board, however, as then constituted, made up their minds that they would 
use every means in their power to alter that state of things, in order to 
render the stability of the Company of a nature beyond question. The 
difficult negotiations which ensued resulted in the cancelling of that lease; 
and the Continental Union Company then received immediately, in shares 
at par of the Union des Gaz, the amount of the outlay which they had 
made since they had had this working lease in hand. The immediate 
receipt of this value rendered the Continental Union Company the most 
considerable shareholders in the Union des Gaz. Some now present ma: 
remember that at that time an arrangement was made—it was simul- 
taneous with that which I have just mentioned—enabling the Continen- 
tal Union Company to appoint six out of the nine Directors of the Union 
des Gaz, and to have this power reserved to them by the altered agreements. 
By this means we have Gese able to achieve an efficient and successful 
controlover the working and general operations of the Company ; and thus 
we have, I think you will admit, brought this Company to the state of 
prosperity in which it now stands. ‘The French shareholders, who 
received a preference dividend of 74 per cent. in consideration of the 
advantages they granted to us, were very much pleased indeed to come to 
this agreement, and therefore it proved to be one satisfactory to all 

arties. Ten years have elapsed since these arrangements were made. 

et us see what our position would have been and whatitis. There can 
be no doubt that we should have had either to cast about now for new 
business to employ our capital, or we should have had to liquidate, and 
return to the shareholders the amount of their shares—certainly not more 
than 20s. in the pound. It is clear we should have had to do this ; whereas 
consider now the balance-sheet laid before you. You see in one item the 
sum of £740,000, as the cost of the 37,000 shares which we hold in the 
Union des Gaz. By means adopted by the Board of the Continental 
Union Company, the whole of the shares in the Union des Gaz are regu- 
larly quoted on the Paris Bourse ; and, taking the present market value of 
the shares we hold, it would appear thus: The Bourse value of the 10,000 
preference shares we hold of £20 each is £54 per share, or £540,000. The 
other 27,000 shares held by us in the Union des Gaz are ordinary shares ; 
and they are at a somewhat lower price, not being preference shares, 





They are, however, worth at least £52 each, according to the Bourse 
quotation, or £1,404,000. Taking the two classes together, their Bourse 
value is £1,944,000, or an improved value of £1,204,000 on this invest- 
ment. That is quite exclusive of all sinking and reserve funds ; but I 
must say that I think if the Union des Gaz had not made the reserves 
alluded to, their shares would not stand so high as they do. I stated to 
the shareholders ten years ago (I have been referring to the reports of 
several of the meetings at that time) that I and some of my colleagues 
interested in similar undertakings saw our way to improve this under- 
taking, as we had improved the others; and we determined to do our best 
in pes to achieve this result. I think you will agree that we have done 
this, and that we have fulfilled the promise we then made to the share- 
holders that we would do our best. Of course I could not at that time speak 
with greater certainty without appearing in the character of a prophet, 
which no prudent man would venture to do; but I can now say—of course 
without prophesying—that I do not think this undertaking has by any 
means reached the maximum of its prosperity. At the same time I would 
express my own opinion—and it is only my own personal opinion—that it 
may be wise for some time to “ rest and be thankful,” and to let this Compan 
consolidate the position which it has achieved, and not to calculate on still 
larger profits and actonthis calculation. It is perhaps better tostrengthen 
our basis than to go on dividing more largely than we doat present. Iam 
quite sure that the dividend we now pay of 11 per cent. must be satisfactory 
to every shareholder—at all events, to every shareholder of moderate pre- 
tensions. It may, I dare say, appear difficult, to those who do not under- 
stand it, to carry on the administration of the Union des Gaz with six 
Directors in London and three in Paris; but I assure you that we get on 
admirably with our colleagues there. I do not say that there are not 
occasionally some little differences of opinion ; but, at all events, unity of 
action is invariably the case with us. The report states that the debenture 
debt of the Continental Union Company had been reduced to £51,150 at 
the 30th of June last. But since then many bonds have been paid off; 
and the amount now outstanding is only £30,350. At one time this debt 
was as high as £218,500. Our own stations in the Continental Union Com- 
pany are doing fairly well; and I hope and believe they will do a great 
deal better in the course of time. The working of the two Companies is, 
therefore, quite satisfactory. Having already spoken at some length, I do 
not think it necessary to dwell any longer on the particulars of these 
stations. The facts are recorded in the report. I would repeat what I 
have said before—that I believe there is a bright prospect for this Com- 
pany. It is true that this prospect may suffer some temporary inter- 
ruption, owing to matters which may arise beyond our control. We 
may have further dulness in trade—even deeper than that which we 
have now to lament. I do not, however, think that this is likely. We may 
have a rise in the price of coal; and this would affect us, though not before 
three years, as we have contracts at present running over that period. 
Until they are worked out there would be no room for our being very 
seriously affected by an advance in the price of coal. It is also possible 
that political complications may interfere with us, or that we may be affected 
by other unforeseen circumstances which it would be folly for me to 
attempt to enumerate here. My opinion, however, is that, whatever those 
circumstances may be, we shall overcome them in the end, and that the 
future of this Company will not suffer material damage by ag, | event 
which is likely to occur. I will not detain you any longer now, but will 
move that the report and accounts be received and adopted. 

Mr. W. Wuire seconded the motion ; observing that the Chairman had 
dilated so —_ on the position of the Company, that it was unnecessary 
for him to add anything. 

A short discussion followed, having reference to the question of the pub- 
lication of the accounts. Mr. Brackstone Baker and Mr. George Bray spoke 
in favour of their publication ; but opposite views were expressed by other 
shareholders. 

The Cuarrmay, in reply, stated that if he were in the position of Mr. 
Baker, Mr. Bray, or the other gentlemen who had spoken, he would like 
to see the accounts published. The subject had been repeatedly before 
the meetings, and he could assure the shareholders that if there were not 
many serious objections to sending out the accounts broadcast, the Direc- 
tors would be very glad to do so, because it would relieve them from these 
frequent questions, which appeared to throw a sort of suspicion on the 
accuracy and veraciousness of the accounts. (No,no.) They stood in a very 
peculiar position—even more peculiar than that of some of the other Com- 
panies, such as the Imperial Continental and others alluded to, in which he 
himself was interested. They had to do with the Union des Gaz, and 
nearly all their operations—the largest of them—were connected with that 
Company. ‘They were shareholders in that concern, and they must be 
very careful to do nothing to prejudice it. If they were to publish the 
accounts of the Continental Union Company, what information could it 
give the shareholders? ‘The bulk of the details which would interest 
the practical gentlemen who had spoken was in works of which they had 
no right to publish the figures. Their own operations were limited to 
Messina and Montargis; and all the other operations were connected 
with the Union des Gaz. The shareholders could form but little 
idea how very difficult it was to conduct a negotiation in any 
foreign country, especially in France, at the present time. The national 
jealousy which met them at every step rendered it very necessary 
to be exceedingly careful that they did not put arms into the hands of 
their adversaries. The accounts of the Company were, of course, quite 
open to the shareholders, who could make themselves as much acquainted 
with the position of the Company as they could desire. The Directors 
frequently made reductions in the price of gas to the consumers; but 
there was a very great difference in doing this at their own time, and 
when it would not interfere with the dividends of the shareholders, and 
being pressed into it. as they might be if they sent their accounts broadcast 
away from the office. With regard to the question which had been asked 
about the income-tax, they would pay the dividend, both on the ordinary 
and the preference shares, free of income-tax, as last year. 

The motion was then put and carried unanimously. 

On the motion of the Charman, seconded by Mr. H. W. Buaxe, Mr. 
H. Solomon was re-elected to his seat at the Board; and Messrs. Hersee 
and Tendron were afterwards re-appointed Auditors of the Company. 

Mr. TENDRON, in acknowledging their re-election, said he wished to state 
that the Auditors had free access to all the books and accounts of the 
Union des Gaz; and seeing that the accounts of the Company were not 
published, and that they held a very responsible position as representin 
the whole of the proprietors, the Auditors went very thoroughly into al 
the accounts of both Companies. 

Votes of thanks were next passed to the Secretary, the Managers, and 
officers of both Companies, as well as to the Chairman and Directors, and 
the meeting then separated. 








Matta AND MEDITERRANEAN Gas Company, Limitep.—At an extraor- 
dinary general meeting of this Company, held last Tuesday at the London 
Offices, for the purpose of electing an Auditor in the room of Col. James 
Le Geyt Daniell, resigned, Mr. George Puckle was elected to the office. 
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GRAND JUNCTION WATER-WORKS COMPANY. 

The Ordinary Half-Yearly General Meeting of this Company was held 
last Wednesday, at the Offices, South Molton Street, W.—Mr. W. F. 
Hiaerns in the chair. 

The Secretary (Mr. E. O. Coe) having read the notice convening the 
meeting, the report and accounts were taken as read. 

The Carman, after alluding to the loss sustained by the Directors in 
the death of one of their number (Lieut.-Col. Wirgman), said: Gentlemen, 
for many half years it has been my privilege, with the forbearance of my 
colleagues, to offer to you periodically reports of the working of the Com- 
pany ; and these reports have generally been of a progressive and cheerful 
character. But the report I have the honour to present to-day is of a 
more congratulatory nature than those which have preceded it. Whether 
we look to the general topics dealt with in the report—the works, the 
water, the finances—every one of these is a subject of congratulation. As 
regards the works, you are told that they are in very good order ; and this 
being so, they will not cause any great expenditure to keep them in that 
condition, e state that we are about to extend the works by the forma- 
tion of two filters. The land purchased for this purpose is in the neigh- 
bourhood of our works. One plot is 3 acre in extent. The purchase of 
this land was absolutely necessary to enable the Company to complete the 
two filter-beds which they are about to construct; and it also has the 
advantage of rounding this part of the Company’s property to the line or 
boundary of the Upper Sunbury Road. q second portion of the land 
bought is about 33 acres in extent. This land also has a frontage on the 
Upper Sunbury Road, and is eligibly situated for building operations; 
but it is a very important consideration on the part of the Company that 
no buildings requiring drainage or cesspools should be phere 4 in close 
proximity to their works and underground filtration. With the view of 
providing for the "hh of this land, there was a sale of shares by 
auction on the 26th of November last. This sale took place at a time of 
more than ordinary depression in the market ; but it produced a more satis- 
factory result than could have been anticipated. The report informs you 
that the total amount realized was £32,357 5s., which represents an average 
price per share of £80 17s. 10d. This was a very satisfactory result. As 
regards the water, the normal supply is 14 million gallons a day ; but during 
the excessively hot weather the supply was 17 million gallons a day. It 
will be satisfactory to you to know that, had it been necessary, we could 
have raised a supply of 20 million gallons, The quality of the water is 
confirmed by the reports of those three eminent analysts with whose 
names you are familiar. They state that the water has been per- 
fectly clear; and this is corroborated by Sir F. Bolton, whose remarks 
I will now read to you:—‘ At the International Health Exhibition 
last night [this was in July last] Colonel Sir Francis Bolton met a 
number of engineers and officials of the several London Water Com- 
panies, together with . <~oo of the Press, to explain the condition 
of the water supply. he authoritative statement of the Government 
Examiner was to the effect that the water which is laid on to all houses, 
rich and poor, in the English capital is the purest in the world; while, on 
the other hand, the neglect of householders in every class is simply 
astounding. Sir Francis Bolton said that he had visiteda great menubar 
of buildings, public and private, and in most cases he found that the water 
which was delivered perfectly pure was afterwards contaminated. This 
was a subject in which householders were deeply interested ; and it was 
their duty to see that the cisterns and fittings of their residences were in 
— order. Dr. Percy Frankland, Dr. Tidy, and Mr. Taylor (Water 

ngineer), confirmed the statement of Sir Francis, and added cases within 
their own experience.” It is satisfactory to get such a certificate as this from 
Sir F. Bolton. As regards the balance-sheet, the simple comment that I 
would make on it is to this effect—that the result of the working of the past 
half year is that we bring down, asapplicable for division, a sum of £52,000, 
against £48,000 for the corresponding period of last year. You would, 
perhaps, like to know how this satisfactory state of things has been brought 
about. It is the duty of the Directors, as you are well aware, to institute a 

olicy; and in doing this they had the advantage of the ideas of Mr. Coe 
who is at all times of great assistance to the Directors), and, as far as the 
machinery and the engines are concerned, we have recourse to the advice of 
Mr. Fraser. But, beyond this, more is required; and this further assist- 
ance is obtained from the praiseworthy efforts which are made by every 
officer of the Company to carry out the orders of the Directors. I was 
going to say that we have a staff of officers superior to that of any other 
water company; but perhaps it might be thought that I am going too far. 
I will say, however, that we have a staff equal to that of any other water 
company. I would now give just one word of friendly caution and advice 
to those ordinary shareholders who are about to receive a dividend of 9 per 
cent. WhatI wish them to bear in mind is this—that though we do not 
anticipate any diminution in this 9 per cent. in the future, still we cannot 
look upon it as a positive certainty. There are rocks ahead as far as regards 
the water question. Many of these rocks may be passed by judicious steer- 
ing. But fights may be anticipated; and the results of these fights in Par- 
liament it is impossible at this moment to predict. The adviceI give to 
the ordinary shareholders is this: To hope with regard to the prospects of 
the future, but not to be } prow certain. I willnow conclude by moving the 
adoption of the report and accounts. 

Sir H. T. Hoxuanp, Bart., M.P.: Perhaps the sharcholders will kindly 
allow me to say a few words on one aspect of the case—the parliamentary 
aspect, with which, of course, I am more especially acquainted. The 
rocks to which the Chairman has referred as being ahead of us are, I hope 
it will be quite understood, merely legislative—parliamentary rocks—not 
connected with anything concerning the satisfactory working of the Com- 
pany, or with our revenue or capital; simply that we are threatened, as 
all the London Water Companies are, with opposition in Parliament, and 
with what I think is a very unprincipled attempt practically to repeal our 
Acts, on the faith of which so much of our capital has been invested, and 
also practically to upset the decision of the House of Lords in the Dobbs 
case, by which decision a construction was put on the question of rating. 
The first Bill, and that which principally affects us, is Mr. Torrens’s Bill, 
by which it is proposed (not only as regards the London Water Companies, 
but also the Provincial Companies) to make the parochial assessment the 
test of our rental. This Bill has been introduced in the same shape as before. 
Last year it was thought so perfectly monstrous that this test should be 
— to the Provincial Companies, that Sir Charles Dilke, the Pre- 
sident of the Local Government Board, drafted certain amendments, which 
he said he would introduce in Committee. The least we could have ex- 
a would have been that this year Mr. Torrens would have intro- 

uced his Bill with the Government amendments; but he has not done so. 
It will be our oy to oppose the second reading of that Bill, on prin- 
ciple. When the Bill has had a second reading, we shall have to consider 
how to deal with it in Committee. I understand that Mr. Torrens is 
prepared to limit the action of the Bill, in the case of rental, to water 
supplied within the Metropolitan area. As you are aware, the Metropolis 
Vatnation Act lays down some principle and secures some fairness in 
the assessments for the purposes of the parishes; and Mr. Torrens pro- 
to water supplied within the 
the Metropolis Valuation Act. Well, it is very important that 


poses r I understand it) to limit his Bil 
area oO 








the Companies should all fight it upon this point; and therefore I should 
hope and believe that the Chairmen of the different Companies have 
agreed to do so, and that they will meet together and consider whether 
even this amendment can be accepted. I should imagine that the East 
London and New River Companies could hardly accept it, even though 
the Bill be limited to water supplied within the area covered by the 
Metropolis Valuation Act. This, however, will be a question for the 
Chairmen of the Companies to consider; and all I need impress upon the 
shareholders of this and other Companies is this—that there should be 
united action. I believe we shall have the support of our own shareholders 
in fighting side by side with the other Companies, if they find that the 
amendment will bear heavily or unfairly upon them. The other Bill is 
the Bill of the Metropolitan Board of Works. And here again it seems 
almost incredible that the ratepayers of the Metropolis should consent to 
allow the Metropolitan Board of Works to rate them in advance for any 
Bill which it may please a majority of the Board to introduce with respect 
to the water supplied to the Metropolis. There is no security even that 
it must be the unanimous decision of the Metropolitan Board; for 
supposing that a majority of one or two of the Board thought it desirable 
to introduce a Bill to give altogether a new supply of water to the Metro- 
polis, there would be enormous expense incurred in introducing the Bill, 
andin our opposition to it, and the Metropolitan Board would have the power, 
in advance, of charging the ratepayers with the expenses. I should have 
thought that the ratepayers would have at once resisted this ; but I regret 
to say that last year the Bill obtained a second reading. The ratepayers 
did not seem to mind what extra rate was put upon them, so long as there 
was a hit at the Water Companies. I hope the ratepayers this year will 
show a more active sense of their own probable liabilities. If the Metro- 
politan Board of Works choose to introduce any Bill affecting the Water 
Companies, the costs of that Bill, however great, may be laid on the rate- 
payers of the Metropolis, and without any appeal, on the ground that a 
small majority of the Board of Works thought it necessary to introduce 
such a Bill or Bills. Therefore I still hope that when the Bill comes on 
for second reading it will be found that members have been stirred up by 
the ratepayers to oppose it, and that it will not be left to Mr. Coope and 
myself to oppose the second reading, and so render it impossible for us to 
divide the House. I think every shareholder should make it his duty to 
let the ratepayers know what is the effect of this Bill of the Metropolitan 
Board of Works. I think this is a short summary of the state of things in 
Parliament. I consider it is our duty to resist these Bills to the utmost of 
our power; and I only wish that we had the working number of members 
in the House to represent the Water Companies, for I can assure you it is 
no very satisfactory thing never to be able to leave the House until half-past 
twelve, in order to secure that no Bill shall come on in our absence. I 
may say without vanity, or taking too much credit to myself for it 
(because it has been my duty to watch your interests in Parliament), 
that during the autumn of 1884 I was never able to leave the House of 
Commons before half-past twelve. 

Mr. I. A. CRooKENDEN ventured to hope that the shareholders would not 
take too serious a view of the rocks ahead to which reference had been 
made. It struck him some twelve months ago that they might have 
looked forward to something like rocks and difficulties in connection with 
what is now called the “ water question.” But, glancing back to twelve 
months’ experience, he thought the rocks had disappeared very consider- 
ably ; and he was hopeful that these rocks were only sandbanks after all, 
and that there was now no “ water question” in the sense of that subject 
a year ago. It was the fashion to keep this question before the public 
mind, as though the Water Companies were great criminals, and had 
much to answer for on account of their past misdeeds and future evil 
intentions; but he did not think that there was the same ill-feeling in the 
public mind towards the Companies now as existed twelve months, or even 
six months ago. He believed that the public mind was becoming educated 
to a better state of opinion, and that the only “ water question” which 
now existed was that which the Directors of thisand the other Companies 
knew a great deal about—the difficulty of feeding 5 millions of people with 
pure, wholesome water. This was a question which had, no doubt, caused 
the Board great anxiety. He knew that it had done so elsewhere; 
and he thought, as shareholders, that their thanks were due to the 
Directors for the admirable manner in which this question had from time 
to time been dealt with. As to Mr. Torrens’s Bill, he felt with Sir Henry 
Holland that it was wise for all the Water Companies to combine 
and fight it very strenuously; and he would impress upon the share- 
holders the great importance of each individually exercising his influ- 
ence to induce members of the House to veto the Bill, the object of 
which might be summed up in a few words. It was confiscation. It 
instituted, or sought to set up, a basis of value never contemplated 
when the different Acts of Parliament were passed, and which that 
eminent Judge “ B.” had, in The Times, said was outside the judgment of 
the House of Lordsin the Dobbs case. The conclusion which was then come 
to was that the parish rate-book was to be taken as the basis of charge. 
This view, however, had been exploded by Lord Bramwell and others. 
But now Mr. Torrens’s Bill sought to set up this test as the basis of charge, 
which the shareholders knew was materially less than real value. There 
was a very pregnant remark made at their last meeting, in reference to the 
observations of the Attorney-General in the House of Commons, in answer 
to a member who requested that, in fixing the qualification of voting in 
the Representation of the People Bill, the parish rate-book should be taken 
as the basis of qualification. But the Attorney-General said this could 
not be done, as it was known that the rate-book gave 20 or 25 per cent. 
less than the real value of the premises. He (Mr. Crookenden) thought 
that when this view was brought before the House and the Committee of 
the House the Bill of Mr. Torrens would break down. As regarded this 
matter, he thought that the House of Lords should be looked upon as their 
sheet-anchor. A very important discussion had taken place regarding 
Mr. Torrens’s Bill at a meeting of a Local Board of Health of which he 
(Mr. Crookenden) wasa member. A circular came down from one of the 
London Vestries, asking the Board to join them in supporting Mr. Torrens’s 
Bill; and a very acute member of the Board immediately said he would 
advise his colleagues to be cautious how they fell into the trap, because if 
& great interest, like the Water Companies, watched the rates (as they 
would do in order to raise the basis of their charge), they would find that 
they themselves, and all other parishes, would go up materially in their 
rating. The member to whom he referred was exceedingly ingenuous ; 
and he made the statement referred to at a public meeting. The observa- 
tions did not escape him (Mr. Crookenden) ; and he rather stored them up, 
as he thought that they might at some future time be usefully applied. 
The result, however, was that the Local Board of Health alluded to unani- 
mously resolved not to support Mr. Torrens’s Bill. With regard to the 

rospects, he thought there was every expectation of the future being 
brig t and cheerful. . : 

Mr. Best said he had been present at the Company's meetings for now 
nearly 40 years, and he thou, Mt this was the most satisfactory one he had 
ever attended. The shareholders had before them a report which could 
only be read with pleasure by them all; for their works were in a most 





excellent condition, able not only to supply the ordinary wants of the 
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consumers, but a considerable quantity in addition. If the shareholders 
looked to the prospects of increase from the extension of their works, they 
would find another element which must be very gratifying to those who 
contemplated the Company’s prospects. There was another ground of 
satisfaction—the statement made in the report with reference to the 
readjustment of the rates. This very disagreeable question seemed now 
to have become pretty nearly settled as far as the Grand Junction Com- 
pany were concerned ; and though they had had losses, yet he thought that 
on the whole, these losses had not been very great, for the Company had 
had the power of readjusting their rates over the whole district, and this 
had almost, if not quite, recouped the losses that had been made on some 
ratings. He thought the Board had acted with great discretion in dealing 
promptly with the matter, and in having the revision of the rating carried 
on as rapidly as possible. They were in a far more satisfactory position than 
they had ever , as regarded the rating question, for they had now 
carried out the decision given in the Dobbs case. With respect to the 
question of dividend, they were in a very gratifying position, because for 
the first time, he believed, in the history of the Company, the Directors 
were in a position to recommend a distribution at the rate of 9 per cent.— 
a dividend, too, that had been earned. The accounts might be regarded 
as thoroughly reliable, for they had been audited by the Company’s own 
Auditors, and testified to by the Government Auditor. If they agreed to the 
9 per cent. dividend, there was a very satisfactory balance to carry over to 
provide for future contingencies. He could not conclude his remarks with- 
out expressing his unbounded satisfaction at the way in which the Board 
had conducted the affairs of the Company through a very crucial period. 

Mr. Trower called attention to the item of £17,487, on the credit side 
of the balance-sheet, for water-rents of previous collection unpaid, and 
inquired how much of this amount might be regarded as good, and how 
much as bad. 

The Secretary said that £8800 of the amount had already been received, 
and there was no doubt that nearly all the remainder would come in. 

A SHAREHOLDER : The amount is less than at this time last year ? 

The Secretary: Considerably. 

In reply to Mr. Puckle, Sir H. Honanp said that the total expenses of 
the Company in connection with the Health Exhibition had been abont 
£200, and there was no liability outstanding on this account. For the 
expenses which had been thus incurred they had had a very gratifying 
report, which he thought had told in their favour. 

Mr. Simpson said that the Directors, speaking of the revision of the 
water-rentals, said in the report that this was a matter which had been 
“perfected.” He rather objected to this word. As a resident and con- 
sumer, he was continually dissatisfied with the revision of the water- 
rental, not so much as regarded the domestic supplies as with reference 
to those supplied by arrangement, and more particularly with the way in 
which these arrangements were carried out. The irritation which had 
been caused in his district had actually brought into existence a league 
called the Water Consumers’ Protection Association. 

Mr. CRooKENDEN (interposing) said that Mr. Simpson was speaking on a 
matter which was not referred to in the report; and he considered his 
remarks out of order. 

Mr. Srypson, having observed that he was taking objection to the word- 
ing of the report, stated that he was speaking in good feeling towards the 
Company ; and he could assure the meeting that a large amount of irritation 
had been caused to consumers in their district as regarded the charges 
for stables and gardens. 

Sir H. Hoiuanp said the Directors did not mean to imply that the revision 
of the rating was absolutely perfect ; but they could not say that “the com- 
plete revision of the water-rentals had been completed,” and therefore 
they had used the word “ perfected.” 

Mr. Kexsey (who had recently retired from the Board) explained that 
his retirement had not been owing to any caprice on his part, but to 
disagreeable necessity. With regard to the arrangements about the 
supplies (alluding presumably to Mr. Simpson’s remarks), he said he could 
only give the shareholders his unqualified word that the Company’s Sur- 
veyor was one of the most able officers they had. This matter would all 
be arranged in due course; but they must wait for the ultimate settlement 
of some of these questions. He desired also to testify to the great assist- 
ance rendered to the Company by Mr. Coe and the other officers, and 
expressed his full confidence in them and the Board. 

The motion was then put and carried unanimously. 

On the motion of the CHarrMan, seconded by Mr. F. Tacart, dividends 
at the rates of 9, 74,and 7 per cent. per annum respectively on the various 
classes of shares were next declared. 

Mr. Sesac then proposed, and Mr. CrookENDEN seconded, the appoint- 
ment, as a Director, of Mr. Frederick Tendron, in place of Lieut.-Col. 
Wirgman deceased, and the motion was agreed to; Mr. H. Mott, who also 
offered himself as a candidate for the vacant seat at the Board, having 
expressed his willingness to retire in favour of Mr. Tendron. 

Mr. Tenpron having returned thanks for his election, 

Mr. Tacart remarked that the action of Mr. Dobbs had not brought 
satisfaction to all the Company's customers. He had a letter in his hand 
from a writer who said that, owing to Mr. Dobbs’s action his rating had 
been raised £5; but he added that he paid the extra amount cheerfully. 
He wasalandowner. His estate was in the counties of Kent and Surrey, 
and for some time of the year his cisterns were bare of water ; his supply 
in consequence having to be obtained at considerable expense. During the 
whole of that time, however, this Company had been able to perform their 
duties, and London had been abundantly supplied with water. He con- 
sidered that the health of this great City (and this was something to the 
point) would compare favourably with that of any other European capital. 

A resolution having been passed formally adjourning the meeting to 
next July, a vote of thanks was accorded to the Chairman and Directors, 
and the proceedings terminated. 


CHELSEA WATER-WORKS COMPANY. 

The Half-Yearly General Meeting of this Company was held at the 
Offices, Commercial Road, Pimlico, on Thursday last—Sir W. H. Wyatt 
(the Governor) presiding. 

The Secretary (Mr. A. Gill) read the notice convening the meeting, and 
also the report of the Company’s Auditors and the certificate of the 
Government Auditor on the accounts of the Company for the half year 
ending Sept. 30 last. The report of the Directors and statement of accounts 
were taken as read. The former stated that the gross income for the half 
year (exclusive of interest on moneys invested and on deposit) amounted 
to £60,717 15s., and the working expenses to £18,581 19s. 3d. Compared 
with the account for the year ended Sept. 30, 1883, there was an improve- 
ment of £5286 1s. 5d. 

The Governor: Gentlemen, you see that our income has gone on 
increasing somewhat; and that, taking our income and expenditure into 
account, we are £5286 better off than we were at the corresponding period 
of last year. I think this is satisfactory. We have gone on spending a 
little capital, but not very much—only £1185; and this has been in the 
laying of new mains during the half year. We have also sold some property 
to the Metropolitan Board of Works. But this really does not make any 

















difference, because we can only use the money for the purchase of land 
again; and, in the meantime, it is invested in Metropolitan Consolidated 
Stock in the name of the Paymaster-General of the Supreme Court of 
Judicature. Therefore, practically, it must in the meantime be considered 
as land that brings in a certain amountof dividend, which is much the same 
thing. It does not affect the accounts in any way whatever. The quantity 
of water pumped is a matter which israther serious. Some 60 million gallons 
more have been pumped in the past half year than in the same period of 1883, 
There are some new supplies to account for this increase; but we are 
satisfied that there is a great deal of unnecessary waste—we are sure of it, 
We have been trying in a few districts Deacon’s registering meter, which 
seems, if properly worked, to answer admirably, because it enables one, 
with a sufficient staff of men, to see where any waste arises; and when we 
find out where this waste occurs we can to a certain extent check it. We 
know of people who had the constant supply during the past summer 
allowing the water to run into their gardens all through the night. If 
this is multiplied by a few cases of the kind, you can understand that the 
waste of water is very great indeed ; and if this were to go on it would 
make it almost impossible to continue giving the constant supply. That 
is in the outlying districts, where the people have small gardens; and I 
doubt whether it will be judicious to continue giving them the constant 
service if this state of things goes on. We had no difflculty in supplying 
an abundant quantity of water, and we have really had hardly any 
complaias—tnlicod none—as to short supplies; for whatever happened on 
that head was owing to the people’s own fault. To do this, however, we 
have had to keep our present engine power at full work. It was enough 
for the purpose; but it is not a very satisfactory state of things to 
have to keep everything at full work, as, if anything broke down (which 
sometimes happens with machinery), the district might be put to 
some inconvenience during the time required to make the repairs. To 
prevent the possibility of this, we proposed to put up two new engines 
of a very superior character indeed—a great improvement on those which 
we now have in use, which were put up 25 years ago—and we have 
had engine-houses built for them. We Callens that these two engines 
will be a saving to us in the long run, by the economy of fuel that 
will result; and at the same time we should have enough engine power 
to meet any probable increase of our district. We have already six 
engines at Surbiton, and the two new ones will make eight. This expen- 
diture will be charged to capital account; and as we have already over- 
drawn our capital account out of revenue by £7000, we are now prepared 
to deal with the matter. Some eight or nine years ago the proprietors 
created £183,150 of stock, of which we have only raised £75,000. We now 
propose to raise £30,000 more ; issuing it rateably to the proprietors. I do not 
think the allotment will take place before July, 1885; but it will be some 
time next year. It will practically give the proprietors 24 per cent. on 
their holdings either of preference or ordinary stock. It will be issued as 
a 44 per cent. stock; but you will have the privilege, on certain occasions 
every six months, of converting it into ordinary stock. It will be of little 
benefit to those proprietors who take it up, although the allotment will be 
smaller—as I have said only 2% per cent. of your holdings. Still, 
it is all the capital we require; and we cannot raise any more. 
Our district has increased very much all down Fulham; and it 
was found practically impossible for the Engineer who had _ charge 
of the pumping works at Surbiton to give his attention sufficiently 
to the laying of all the services and other matters connected 
with the distribution. We have therefore appointed Mr. A. Gill, jun., 
who was Assistant Engineer before, to be District Engineer-in-Chief, 
with the entire charge of everything connected with the works. We feel 
that this will be much more satisfactory, as we shall have efficient super- 
vision in every department, and we believe that we shall then derive 
some benefit from this arrangement. I have already spoken to you about 
the waste. This we hope to correct, to some extent. It is very important 
that weshould do so, because if the waste went on much longer we should 
have to lay down additional mains to supply the increased water required, 
without deriving any benefit for the Company atall. Therefore the best 
plan is to check the waste. Wedo not want to deprive any one of the fair 
use of the water; but we do not want people to let it run into their gardens 
at night. That is not a legitimate use of water, and it isnot paidfor. We 
state in the report that Mr. Munro, who had been one of the Directors for 
some little time, has felt obliged to resign his position. The Directors 
regret losing him as # colleague; but we could not control his other 
arrangements. We were fortunate in obtaining the services of Mr. Jackson 
Hunt, who has for some time been a Director of the West Middlesex Water 
Company, and who has made assessments and ratings a special study—a 
matter that has been a very serious difficulty to us during the last six 
months. As you know, we told you at the last meeting that we had 
accepted and carried out to the fullest possible extent the judgment of the 
House of Lords in the Dobbs case—that is, we were to charge on net 
annual value. I again repeat, and I do so emphatically, that net value is, 
in a great number of cases, not rateable value. The parishes in many 
instances do not put the rateable value at a fair and proper figure. 
What net value is, is this: The rent a man is paying for his house 
if he does the repairs; or the rent he is paying, less the cost of repairs, 
if the landlord is paying for the repairs. We try to find this out, but meet 
with some difficulty in the matter, and we are in many instances charging 
less than we are entitled to. I think it is much for the Chelsea Company 
to be able to say that although we have fought in a few cases, we have not 
been beaten in one. We accept a lower rate, unless we can make quite 
sure of our ground. If we are sure, we act; and we generally succeed. 
However, our rates before were so low, that by bringing up the other 
rates we were not losers by the revision. But it has created a great 
deal of worry and work for us. The officers have had a great deal of extra 
work to do; and the Directors have had to give considerable personal 
attention to the matter. Those people who were charged too low before 
do not like to have their rates increased. We tell them that they ought 
to be grateful to us for not charging them enough before; but they do not 
see the matter in this light. On the other hand, people who have been 
paying too much come and say that they have been swindled, and so on. 
Ve, however, charged only what we thought was just and right. The 
law decided otherwise, and we at once fell in with this decision; and 
I hope it has not been to the disadvantage of the Company. Some of 
you may say: “Is it not a large expenditure to lay out on these new 
engines, when possibly you may be bought up?” I do not_ think 
we shall be bought up just at present; but, if so, you may depend upon 
it that we shall get a fair price for the property of the Company, and I do 
not think that we shall sustain any harm. Our first duty, however, is to 
the public—to see that they are well supplied, and that we have plenty of 
means to supply them. If we should have another dry summer like the 
last, I think we should have been wrong had we not provided the extra 
engine power. It does not do tocontinue pumping for 24 hours with every 
engine you have. I should tell you, as to the staff, that they worked most 
cordially in connection with the increased work which they have had to 
do. They have all done it cheerfully. They have not done it without 
remuneration ; but I really believe that we have so good a staff, and one 80 
devoted to our interests, that they would have done this extra work cheer- 
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fully for nothing. But we did not think this was fair to them. The 
result, however, is that the statement of accounts enables us to recommend 
you to declare a dividend at the rate of 8 per cent. on the ordinary stock of 
the Company. I hope you will consider this very satisfactory. I assure 
you that this 8 per cent. has been honestly and fairly earned out of the 
Company’s property ; and while the present Board are in office, you may 
rely upon it that they will not bolster up any dividend. I believe the 
Perty of the Company depends very much more on a steady dividend. 
hope we shall not go back; and I do not think we shall. If we are 
left undisturbed, the proprietors of the Chelsea Water-Works will 
not be without their 10 per cent. dividend for an incalculable number 
of years. I will not say seven years, or any other time; but we can 
see our way to that. We should like, however, to make our ground 
sure ; and we have a strong feeling that we shall not go back. That is the 
reason why we think this is a satisfactory state of things to be in. There 
is one matter which presses us fearfully, and that is the parish rates. This 
last ae we have paid in rates £7722. This is enormous; and it has this 
result—that for every sovereign we collect we are agents forthe parishes to 
the extent of 1s. 6d. That is really the case; and it seems more likely to 
increase with the extravagance of these parishes, and with the reckless 
way in which they appear to spend the money. Perhaps it is forced on 
them. The School Board is a most unsatisfactory arrangement as far as 
we areconcerned. The ratingis principally on our pipes and things which 
do not cost much for education. I wish it to be understood, when they 
talk of our rates, that absolutely, out of every sovereign we collect, 1s. 6d. 
goes tothe parish forrates. Weare paying now £2000 more for rates than 
we did six years ago ; and if it goes on increasing in the same proportion of 
£350 a year, I donot know where we shall be. I think I have now told you 
everything that occurs to me to mention; but I shall be glad to answer 
any questions that may be put, and give whatever other information may 
be desired. I will now formally move—‘ That the Directors’ report and 
statement of accounts be received, adopted, and entered on the minutes.” 

The Deputy-Governor (Mr. J. Deedes) seconded the motion. 

_ Mr. Sutton said he wished to impress on all the proprietors to use their 
influence with their representatives in Parliament to resist as far as possible 
any attempt which might be made by the Metropolitan Board of Works to 
spend the ratepayers’ money in interfering with the Water Companies. 

The Governor, in reply, stated that the Bill promoted by the Metro- 
politan Board of Works had not escaped the Directors’ notice. But they 
were in this difficult position: The Bill was a Public Bill. It was not re- 
ferred to any Select Committee; and therefore they could not be heard 
upon it, ry a by bringing pressure on members of the House of Commons. 
They would do what they could; but really he was not very sanguine of the 
result. If the proprietors would help them, they would be much obliged. 
They got rid of a good many Bills last year, and there was only that of 
the Metropolitan Board of Works and Mr. Torrens’s Bill. They would 
watch these, and do all they could to protect the interests of the proprietors. 
He still thought that if they were ever bought up, a larger amount would 
be paid for their property than they would have received under the late 
Mr. Smith’s agreement. He (the Governor) was very glad when this agree- 
ment fell through, because he felt that they had a state of greater pros- 
perity before them. 

The motion was carried unanimously. 

Resolutions were afterwards passed receiving the accounts ; authorizing 
the Directors to set apart, out of the profits of the Company, sufficient to 
pay the dividends, due on the 5th prox., on the preference stocks; and 

eclaring a dividend for the half year at the rate of 8 per cent.'per annum 
on the ordinary capital stock. 

The GovernoR, referring to the last resolution, again assured the share- 
holders that the dividend mentioned had been honestly and fully earned, 
and that nothing had been taken from past accumulations. They were 
getting in their money pretty well—much better, indeed, than some of the 
other Water Companies. Their outstandings at Lady-day, when they 
closed the books on the 30th of September, amounted to less than £800; 
and since then about £700 of this amount had been recovered. 

On the motion of Mr. Surron, seconded by Mr. Asron, a vote of thanks 
was passed to the Governor and Directors. 

The Governor, in acknowledging the vote, assured the proprietors that 
the past half year had not been one of idleness, but required constant 
work, together with a great deal of care and attention. The fact he had 
mentioned, that they had not lost any case which they had been obliged to 
a showed that some little judgment and care had been exercised 

y them. 

The proceedings then terminated. 

THE BRITISH GASLIGHT COMPANY AND THEIR 
POTTERIES UNDERTAKING. 

At the Meeting of the Hanley Town Council last Tuesday, the General 
Purposes Committee recommended that the Town Clerk should be 
instructed to employ Counsel to make application to the next Court of 
Quarter Sessions at Stafford for the appointment of an accountant to 
examine the accounts of the British Gaslight Company, under the pro- 
visions of the Gas-Works Clauses Act, 1847; further, that a Sub-Com- 
mittee should be nominated to obtain the necessary evidence in support 
of such an application, and to confer with the Town Clerk thereon; and 
that he aout make arrangements with a deputation of the Tunstall 
Local Board to confer with the Sub-Committee. 

Alderman CaRTLEDGE, in moving the adoption of the minutes, referred 
to the proposal with reference to the appointment/of an Auditor of the Gas 
Company’s accounts. He said a good many of the Council thought there 
was some “ hocus-pocuss” in connection with the books of the Company ; 
and as the Council were empowered by Act of Parliament to appoint an 
accountant in their own interests to examine the books of the Company, 
they would perhaps thereby be able to learn more about the management 
of the concern. They were to meet a deputation of the Tunstall Local 
Board on this matter; and he did not know that they could do better 
than advise that Authority to go to the Stafford Sessions to secure similar 

wers, 

"ie. Woop seconded the motion, and it was agreed to. 
GAS AFFAIRS AT BINGLEY. 

A Meeting of the Bingley Improvement Commissioners was held on 
Monday last week, when a proposal of the Gas Committee to increase the 
salary of the Gas Manager (Mr. G. D. Malam) led-to considerable discus- 
sion, and eventually its rejection resulted in the Chairman of the Com- 
mittee resigning. The Committee’s recommendation was that Mr. 
Malam’s salary should be increased by £40 a year—‘he for that sum to 
devote the whole of his time to the management of the gas-works and the 
execution of the various extensions required in connection therewith, in 
order that the difficulties now experienced with the purification, storeage, 
and distribution of gas may be overcome at as early a date as is consonant 
with the extensive additions urgently required to be executed.” On the 
motion being put, it was lost by 6 votes to 11 in favour of an amendment 
that no advance of salary should be granted. Thereupon, the Chairman 
of the Committee (Mr. "Kiced) said he felt he would only be doing his 








duty to himself and to the members of the Committee by resigning his 
post of Chairman. The unanimous wish of the Committee had been over- 
ruled; and he thought when the majority of the Board was against the 
Committee, that majority ought to have an opportunity to carry on the 
work in the way they desired. Mr. Waddington expressed his delight at 
the prospect of the Chairman of the Gas Committee resigning. He said 
he had been the only man on the Committee who had prevented him (Mr. 
Waddington) from working on it; and he was glad that henceforth they 
would dispense with Mr. Aked’s services. 

The Gas Committee subsequently recommended that larger purifiers be 
provided ; and that the Manager be instructed to prepare plans and obtain 
tenders for the construction of the same, and that the old ones be disposed 
of ; also that a three-lift holder, 80 feet in diameter, be erected in place of 
the present defective holder, 60 feet in diameter. After some discussion, 
these minutes were adopted. 

The minutes were next submitted of a joint meeting of the Finance and 
Gas Committees, recommending that the £4945 3s. 9d. which had been 
expended in extending the gas-works, and which had not been borrowed, 
should be considered as paid towards the sinking fund, and that the Clerk 
be instructed to submit this proposal to the Local Government Board. 





FATAL ACCIDENT AT A SULPHATE OF AMMONIA WORKS. 

Last Wednesday an adjourned inquest was held at Leeds, before the 
Borough Coroner (Mr. J. C. Malcolm) on the body of a man named Taylor, 
who met with his death on the 8th inst., while engaged at the chemical 
works of Messrs. Dyson, Sons, and Brotherton. The inquiry had been 
adjourned to enable the jury to view the scene of the accident, and to have 
scientific evidence brought before them. A report (referred to below) was 
read to them from Mr. T. E. Thorpe, Professor of Chemistry at the York- 
shire College ; and they pabesnuentie visited the works. On re-assembling 
two or three witnesses from the works were called ; but their evidence was 
of a contradictory character. The Coroner, in fact (in summing up the case 
to the jury), said the evidence of the witnesses from the works was very 
unsatisfactory indeed. The foreman of the works, a man of experience, 
said that he could not account for the accident, though it was most im- 
portant that the cause of it should be ascertained, so that further loss of 
life might be prevented. One would have thought that his long experi- 
ence would have enabled him to have understood the cause. It left the 
matter altogether in a most unsatisfactory condition, unless the jury 
believed that the whole truth had not been told. He (the Coroner) did not 
like to think that the witnesses were committing perjury ; but the contra- 
dictions which had occurred in their evidence caused one to doubt very 
much whether they were telling the whole truth. He was sorry for this, 
because no doubt their employers would much rather the whole truth 
came out. He must ask the jury to make the best of the case under the 
circumstances, and find out if possible what, in their opinion, was the cause 
of the accident. After a short consultation the jury were of opinion that 
deceased came to his death by the foreman incautiously turning on a lever 
too quickly, and thereby causing a rush of air which made the vat of liquid 
boil over without warning. The jury were further of opinion that the 
construction of the platform in the still-room was altogether unsuitable and 
dangerous to the business, so far as regarded the means of exit in case of 
sudden emergency. The jury concluded by saying that they were unani- 
mous in their opinion with regard to the evidence, that the witnesses had 
come prepared to give them the least possible information, and had wil- 
fully withheld the evidence which it was necessary to have to arrive at a 
proper verdict. 

Professor Thorpe, in the course of his report, alluded to above, said he 
visited the works of Messrs. Dyson, Sons, and Brotherton, on the 16th 
inst., with the view of inquiring into the circumstances which led to the 
boiling over of a vat or cistern on the 8th inst. Messrs. Dyson, he said, 
are makers of sulphate of ammonia, the method of manufacturing which 
is as follows:—Ammoniacal liquor from gas-works is run into a large 
cistern or boiler ; and there mixed with lime. A current of steam is then 
blown through the mixture in order to expel the ammonia gas; and this, 
together with the excess of steam, is driven through a tower, whereby it 
meets with a stream of fresh ammoniacal liquor so as to augment the 
amount of ammonia gas. The mixture of ammoniacal gas and steam is 
then forced into a lead-lined trough containing sulphuric acid or oil of 
vitriol, whereby the ammonia is converted into solid sulphate of ammonia, 
which is fished out of the liquor by means of a perforated ladle. The 
deceased was standing on the platform adjoining this trough when its 
contents flowed over. In the act of the ammoniacal gases com- 
bining with the sulphuric acid, a considerable quantity of sulphu- 
retted hydrogen is given off; and the temperature of the oil of vitriol 
becomes considerably raised, partly by the chemical combination and partly 
from the steam which is blown through along with the ammonia gases. 
The noxious gases, together with the uncondensed steam, are led through a 
series of iron tanks, and thence through iron pipes, whereby the greater 
part of the steam, together with the soluble gases, are condensed to the 
liquid state which is allowed to flowaway. Any gas which escapes con- 
densation passes to a horizontal pipe 6 inches in diameter, from which are 
led 16 two-inch pipes, ending immediately above the boiler fires, by which 
the ssenieanel gas is consumed. He was of opinion that it was by the 
liquid being forced over from the covered into the uncovered portion of 
the trough that the accident occurred. The still immediately prior to the 
accident was cut off from the trough; but when it was desired to drive 
the ammonia gas into the trough, the foreman turned the cock in the usual 
manner. The air above the liquor in the still, together with that in the 
connecting pipe was thus driven over into the pipe; thence into the 
trough ; ond Eomaliately afterwards the liquid flowed over the side. This 
could only have been due to some back-pressure caused by the sudden rush of 
air and steam, or to some partial stoppage in the system of pipes and tanks. 
The tubes leading to the fire places are, he said, liable to stoppage owing 
to the condensation of the tar into a cindery mass. It should, he con- 
sidered, be ascertained whether these tubes were known to be unobstructed 
at the time of the accident. 


METROPOLITAN BOARD OF WORKS. 

At the Meeting of the Metropolitan Board of Works last Friday, a report 
was presented by the Works and General Purposes Committee, stating 
that, in compliance with the reference by the Board of the 5th inst. (see 
ante, p. 1053) the Committee had considered the question of the appoint- 
ment of an additional Gas Examiner, rendered necessary by the Gas 
Referees having approved and certified a new testing place at South Bank, 
Regent's Park. he matter had been remitted to a Sub-Committee, who, 
having had several applicants before them on a previous occasion, had 
thought it right to select one of these gentlemen. The Committee now 
recommended that Mr. J. J. Day be appointed Gas Examiner, at a salary 
of £100 a year, and upon the same terms and conditions as applied to the 
other Examiners. The recommendation was approved. 

The Works and General Purposes Committee further reported that they 
had considered the letter from the New River Company, referred to them by 
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the Board on the 14th ult., stating that a constant supply of water was now 
ses in parts of the parishes of Stoke Newington, St. Pancras, and St. John, 

ackney, and that the Directors would be glad to receive instructions 
from the Board as to the provision of fire hydrants. The first district 
referred to, containing 870 acres, was in the parishes of Stoke Newington 
and St. John, Hackney. The pressures in the Company’s mains in this 
area had been ascertained, from 10 observations, to vary from 43 to 
55 lbs. per square inch; the mean pressure of the 10 observations being 
483 lbs. The second district, containing 116 acres, was in the parish of 
St. Pancras. The pressures in this area had been ascertained, from 13 
observations, to vary from 42 to 60 lbs. per square inch; the mean pressure 
of the 13 observations being 534 Ibs. The Committee had had before them 
a report by the Engineer and the Chief Officer of the Fire Brigade, and 
they recommended that the New River Company be required to fix 85 and 
60 hydrants respectively at spots shown on a plan submitted with the 
report, and that where there were several pipes in a street the hydrants 
should be fixed on the largest pipe. The report was adopted. 


THE GAS AND WATER UNDERTAKINGS OF THE BANGOR 
TOWN COUNCIL. 

Last week a Special Meeting of the Bangor Corporation was held— 
the Mayor (Colonel Platt) presiding—for the purpose of discussing the 
borrowing powers of the Council. At the previous meeting a report was 
<a by the Finance Committee recommending that the Town Clerk 

e asked to ascertain from the Local Government Board how the transfer 
of the powers and privileges of the late Local Board to the Corporation 
could be effected. The borrowing powers of the Corporation for permanent 
works in connection with the gas and water supply provided for in the 
Act of 1878 having been exhausted, it was also recommended that the 
Town Clerk be further instructed to write to the same department applying 
for a Provisional Order amending the Act, by increasing the borrowing 
— by £10,000, and to add that although the Corporation had imme- 

iate necessity for only a portion of this sum, it was considered desirable 
that the extension should be material in order to be prepared for future 
contingencies. A letter was now received from the Local Government 
Board, in which it was stated that upon the facts at present before them 
it would be competent to them, upon the application of the Council, to 
amend the Bangor Local Board Act, 1878, by a Provisional Order under 
the Public Health Act,1875; but that until a local inquiry had been held, 
and the circumstances more fully before them, they would not be able to 
say whether they would be prepared to enlarge the borrowing powers to 
the extent desired by the Council. They might, however, state that on 
the information at present before them, they were not aware of any legal 
impediment to increasing the borrowing powers to that extent. With 
regard to the steps to be taken by the Council with the view of obtaining 
a Provisional Order for altering and amending the Local Act, the Board 
enclosed a copy of instructions. They also inquired whether the works 
of water supply which the Council contemplated carrying out under the 
Local Act involved interference with any, and, if so, what water rights ; and 
whether it would} be necessary to take, either for water or gas purposes, 
more land than the Local Board were empowered to hold under section 56 
of their Local Act. 

After a desultory conversation, Alderman Pierce proposed that applica- 
tion be made to the Local Government Board to have section 56 of the Act 
amended, so as to increase the borrowing powers of the Corporation from 
£5000 to £15,000. 

Alderman T. Lewis seconded the proposition, which was unanimously 
agreed to. 


THE DISSOLUTION OF ELECTRIC LIGHTING COMPANIES. 

Petitions for the winding up of many of the Electric Lighting Com- 
panies started two or three years ago have already been presented, and 
noticed in our columns ; and against two of the (comparatively) few that 
are left, proceedings have already been commenced. 

The first of these is the Union Electric Light and Power Company, 
Limited; and their case was before the High Court of Justice, Chancery 
Division, on the 6th inst. The proceedings were on a petition by Mr. D. 
Parrish and others, asking for a supervision order for the winding up of 
the Company. There was also a summons taken out by another share- 
holder asking that the four voluntary liquidators appointed at the meeting 
of the Company to wind up its affairs be removed (or at all events three of 
them); and that a second liquidator, who was an independent party, be 
appointed to act. The Company, it appeared, was incorporated in 1882 
with a capital of £30,000 divided into 300 shares; and of these 298 had been 
taken up. The original capital of the Company was £25,000; but it had 
been increased. The resolutions to wind up were passed last July, and 
confirmed in August. There was a prospect of the Company being recon- 
structed ; hence the order asked. The petition was supported by the 
larger proportion of the shareholders; but it was opposed by a large 
shareholder, who objected to some of the present liquidators. No specific 
charges were, however, made. After hearing Counsel, Justice Pearson 
made the order asked; and said, with respect to the removal of the present 
liquidators, it would be an inconvenient thing to do. No good ground had 
been shown why he should do so; and he would therefore refuse that sum- 
mons with costs. With respect to such joint-stock companies as this one, 
he hoped that the Legislature would ere long pass an Act that, before a 
company was permitted to go on, there would be positive evidence that a 
sufficient number of shares had been taken up by bond fide shareholders. 
These companies, which had their shares in £1 each, were nothing else 
than traps for the unwary. Persons were induced to take shares because 
the price was low; and the consequences were frequently most disastrous. 

The case of the Giilcher Electric Light and Power Company, Limited, 
came before Justice Chitty last Saturday week, on two petitions by 
creditors of the Company asking that it should be wound up, as it was 
unable to meet its liabilities. The first petitioner—a Mr. Norton—had 
been a Director of the Company; but retired more than a year ago, having 
a claim of £135 for fees. He held 50 shares, and was in arrears in calls to 
the extent of £50; and it had been proposed to set off the one against the 
other. The Company had purchased certain patents which had proved a 
failure; and the patentee had refused to give back half the purchase- 
money and take back his patents. The Company had, it was said, lost 
about £40,000 of its capital; and at the date of the last balance-sheet had 








only £17 in the bank. The Directors put it to the shareholders whether 
the Company should be wound up voluntarily, and whether the manufac- 
turing business should not be modified or suspended until moneys had 
been recovered from certain parties. The Directors also desired to retire 
in a body. The answer of the pe on to the petition was that Mr. 


Norton’s was a disputed debt; and while he was a defaulter in the calls 
upon his shares, he was not entitled to proceed against the Company. 

ere was also an allegation that the old Board of Directors, of which he 
was one, had allotted shares to certain parties, which was an improper act 
on their part. The Company denied that they were insolvent; and said it 
was their intention to proceed by action against certain of the Directors, 
including Mr. Norton. The petition was supported by a large body of 
the shareholders, and also by debenture-holders. In the result, his Lord- 





ship said that he would direct Mr. Norton, the petitioner, to pay to the 
Company the £50 due on his calls; and the Company must pay into bank, 
in joint names, the sum of £135, claimed by the petitioner, to await the 
result of the trial. The Company would also require to give an under- 
taking to issue the writ in the action against Mr. Norton within a week. 





DR. J. A. FLEMING ON ELECTRIC LIGHTING IN AMERICA, 
{From the Pall Mall Gazette, Dec. 18.] 

The installation of the electric light is said to make so much more head- 
way in America than it does in this conservative old = ours, that 
our City representative, a few days since, gladly availed himself of the 
opportunity of a long conversation with Dr. rm on his recent return 
from the States. Dr. Fleming went over to attend the meetings of the 
British Association, but devoted the best portion of his time to a careful 
and searching inquiry into practical electricity as it appears there. As in 
the case of the telephone, so it is in the matter of the electric light ; he 
found the Americans far ahead of us in the industrial use of electricity 
for illuminating purposes. Many of the conditions are far more favour- 
able to its rapid extension and adoption there than here. First and fore- 
most of these are the facilities that exist for running the conducting wires. 
The first thing, said Dr. Fleming, that strikes an Englishman on landing 
in New York is the enormous number of telegraph poles, 40 or 
50 feet high, stuck up in every street, without the least regard 
for appearance or sightliness, and often not even straight. These 

oles carry cross-arms; and on them are strung hundreds of wires 
oe telegraphs, telephones, and fire-signal and time-signal service. 
When you look down on the city from the top of a high building, this net- 
work of wires looks like a great cobweb spun over the streets. These 
poles were, in the first instance, put up to carry the telegraph and tele- 
phone wires; but when the electric light came forward, it was found that 
they afforded a convenient means for running circuits for arc lights. 
Accordingly, at but little expense, hundreds of miles of arc-light wires 
cover all the principal cities in the States. One company alone in New 
York City has 250 to 300 miles of such aérial lines, carrying 1000 or more 
lamps. When a shopkeeper or institute desires to have one or more arc 
lights, all that is necessary is to bring down a couple of leads from the 
nearest air line, and “fix up” a lamp in half an hour. Somewhere or 
other, in the centre of this cobweb of circuits, is situated the generating 
station, like a spider in the centre of its web; and from it proceed circuits 
of wires sometimes as much as 20 miles in the loop, the two ends of each 
circuit being brought back to the supplying station, and all along the loop 
are the numerous arc lamps in stores, buildings, and streets, which are 
rented to customers at from 3s. to 4s. per lamp per night. 

Overhead v. Underground Wires. , 

“Ts there not danger attending the use of these airlines?” ‘‘ Unquestion- 
ably ; especially when used with high-pressure currents. But the number 
of accidents is not great; and in the present state of the art of laying 
underground conductors for conveying high-tension currents, it would be 
perfectly impracticable to do away with these lines all at once, without 
checking to a great extent the use of the electric light, by raising the cost. 
The matter stands in this way: The art of laying electric conductors 
underground efficiently, for the purpose of conveying the very feeble 
currents of electricity used in telegraphy, has been perfected by slow 
degrees; but the methods used for this purpose are not applicable to 
the electric currents of greater strength and pressure used in electric 
lighting. Far more perfect insulation is necessary here, which means more 
outlay at the start and attention to a number of details only known to the 
few persons who have had practical experience in laying underground 
wires. The Committee on Underground Conductors in New York have ex- 
amined 600 schemes without finding one that embodies all that is necessary 
fora perfectand workablesystem. Nearly all aretheconceptionsof inventors 
not practically acquainted with the nature of the difficulty to be overcome. 
Hence, until engineers and electricians have arrived by experience at a plan 
for laying the arc-light wires underground in a way that shall satisfy all 
the numerous conditions, there is very little choice between the air lines 
and none at all. The practical men over there are fully alive to the disad- 
vantages of aérial lines; but they are cheap, and always accessible. And, 
meanwhile, the public want the electric light with all its advantages.” 
‘*You think, then, that the use of these air lines, even with some little 
risk, gives the electric light a better chance for being used?” ‘“ Certainly. 
In most of the large cities the streets are brilliantly lit with are lights. 
In Cleveland, Ohio, the head-quarters of the Brush Company, night is 
turned into day by arc lights elevated to a great height on iron masts. In 
New Orleans—the ‘Crescent City’—lying on the margin of a bend of 
the Mississippi, the frontage for seven miles is a blaze of arc lights. New 
York and Brooklyn coruscate at night with hundreds of lights of the 
United States Electric Light Company and the Thomson-Houston system. 
The graceful lines of the Brooklyn Suspension Bridge glitter at night with 
a hundred moon-like lights ; and the possibility of this rests solely on the 
fact that while the underground methods of laying cables are still await- 
ing ——s a cheap and ready means of getting wires about is afforded 
by the telegraph poles, which adorn all the streets of every city and village 
and every roadside. Another and important thing which contributes to 
render possible this cheap and easily-managed conductor system is the 
extreme dryness of the climate. The electric light wires are merely insu- 
lated on green glass insulators, like those used on telegraph poles ; and the 
wires are but very slightly insulated. In our damp climate we could not 
take such liberties with the electric current. Rain and fog condensing on 
the insulators would afford a line of escape to the electricity, and cause a 
woful amount of leakage and loss of current. The dry climate of America 
is an immense boon to electrical workers.” 

Electricity Compared with Gas. 

‘ How does the cost of electric lighting in America compare with that of 
gas there?” “In nearly all cases electric lighting is supplied at or about 
the price of gas. Gas in New York is 23 dols., or about 9s. per 1000 cubic 
feet ;* and in smaller cities from 12s. to even 15s. per 1000 feet. The public 
appreciate the advantages of the electric light as regards its healthfulness 
pe freedom from heat and poisonous products; and are willing to pay 
a little beyond the price of coal gas for these advantages. Although no 
very enormous profits are being made by retailing the light, it is tolerably 
correct to say that, judging by the extent of its use, it is moderately pro- 
fitable to supply electric illumination at or about the price of gas in the 
United States. There is, however, an advantage also in the fact that in 
America small economies seem less practised than here. Ina country where 
bread-and-butter money seems made more easily, and with greater possi- 
bilities in life for average persons, the general run of men of business are 
not so critical as many of us are obliged to be over the small current 
expenses of life. If electric light is nice and brilliant, and their neigh- 
bours have it, they must have it too; and the little extra expense is no 
matter, and will probably recoup itself. Corporations and firms seem to 
lavish more upon the building and fittings of the immense palaces in which 
many business enterprises in the large cities are located, and municipal 








* Since the amalgamation of the New York Gas Companies the price has been 
reduced to 1°75 dols., or about 7s., per 1000 cubic feet.—Eb., J. G. L, 
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authorities are more daring in the kind of undertaking they will sanction. 
In New York City there is a large Company who have undertaken the 
business of generating steam in immense boilers, and leading the steam in 
protected pipes under the streets to various consumers for heating, driving 
engines, &c. This Company, finding that they have more steam than they 
know what to do with, supply it to buildings for running electric light 
dynamos ; and thus put it within the power of some to have electric light 
who have not room in their cellars for the cumbersome and dangerous 
boiler. Sometimes little accidents happen in the way of steam-pipes burst- 
ing up the streets ; but, like the overhead wires, the small inconvenience 
is merged in the greater advantage to the public; and, though some people 
may grumble, yet if the promoters have taken the precaution of making 
the right kind of ‘arrangements’ with the practical politicians, who have 
the saying of aye ornay, allis easy. In England it is very diflicult to start 
a plant of machinery anywhere in a town for generating electricity, with- 
out having some one or other serving an injunction on it as a nuisance for 
some fancied noise or vibration, and vexatious legal questions absorb time 
and money to smooth matters over. But ina city like New York, where they 
have a railway, stuck up on iron pillars and girders, running down the 
centre of their principal streets, it is difficult for anything not positively 
noxious to outvie the rattling cars and pufling locomotives of the elevated 
railway; and accordingly matters run more smoothly. There are less 
hitches and obstacles to progress; and, as a consequence, there is a con- 
siderable industry in electrical illumination.” 
The Edison System of House-to-House Lighting. 

“Ts there much progress being made in house-to-house lighting by 
incandescence?” ‘Yes; there is in New York the only real central 
station for incandescent lighting in the world, and that is the one due to 
the genius of Mr. Edison. In 1878 some scientific authorities told a Com- 
mittee of the House of Commons that the subdivision of the electric light 
was not possible; but four years later Mr. Edison had not only made it 
possible, but evolved a system of distribution and measurement analogous 
to gas. The densest part of the business portion of New York was selected 
as the place for the first district central station; and early in 1882 the 
laying of the copper mains was commenced. The Edison system 
employs copper rods, which are insulated in iron tubes by a bitumi- 
nous compound; and these tubes are buried in the ground. It may 
be asked: Why is it that, if Edison can put his conductors under- 
ground, the arc-light conductors cannot also be put there? The answer 
to this is that the Edison system only employs a low-pressure elec- 
tricity—technically, a pressure of 100 volts; while on the long are-light 
circuits a pressure of 2000 volts is sometimes employed. Now, this 
greater pressure presents a greater difficulty in insulating or keeping in 
the current, which is always trying to burst out. Hence by his use of low- 
pressure electricity Edison is enabled to employ underground conductors. 
Within this quarter ofa square mile are buried about 30 miles of underground 
cables and conductors, with something like 100 tons of copper in them ; 
and a ramifying network of about 100 miles of smaller wires in the houses 
joins up into one vast network about 580 customers who are supplied with 
electric light. For all these houses and offices some 12,500 of the little 
glass globes, containing the carbon filament, are placed; and when any 
customer desires a light, all he has to do is to turn a little tap, which per- 
mits the electricity, always circulating in the main, to pass through his 
lamp and render the carbon threadincandescent. In the generating station 
in Pearl Street there are eight great dynamos, which always—night and 
day, one or more, as need be—are kept turning and pouring into the mains 
the needful supply of electric current. Boilers of 1000-horse power in the 
lower storey, consuming 10 tons of coal a day, send up steam to eight 
Porter-Allen and Armington engines which drive the generating machinery. 
Special and ingenious devices show at a glance what the demand is, and 
whether the pressure is up to the standard, For two years this station has 
now continued torun and supply its clients with electric current. Notonly 
is the current applied for lighting but for motive power. Anywhere on the 
system that is within the area of supply a customer can have a small 
motor fixed which is set spinning the moment the current is sent through 
it, and drives a fan or a sewing machine by means of energy supplied by 
steam-engines perhaps a furlong off. Each customer draws his supply of 
electricity from the mains through a meter which records the amount 
used. Bills are rendered monthly, and accounts collected for the light 
supplied. It is reckoned to the consumers on the following basis—viz., 
light for light, at the price of gas; 1000 cubic feet of gas burnt in a 5-feet 
burner yields a light equal to that given by 3000candles burning one hour. 
As an Edison lamp gives a light equal to 16 candles, it follows that at the 
rate of 12 cents per lamp-hour the charge for electric light is equivalent 
to gas at 2°5 dols., or a little more than a halfpenny per lamp per hour. 
The inhabitants of this quarter of the town take very kindly to the incan- 
descent light. They like it in their offices in the hot summer weather ; 
for when the mercury in the thermometer climbs up, as it did this last 
September, to 95° or 97° in the shade, to work by gas in an ill-lighted 
office or warehouse is almost killing. But the little glass globes hung 
about everywhere, containing each their shining thread of fire, diffuse a 
light without heat, and illuminate without in the least consuming the 
precious oxygen in the air. f 

Why the Electric Light Costs more than Gas. 

“Mr, Edison is very confident that when they start an ‘up town’ 
station—that is, one in the fashionable and residential district of New 
York—not only will he have a larger demand, but obtain a higher price 
for what is indeed the ne plus ultra of illumination. At present no 
purely residential district in New York has been lighted. The present 
station is in the business and warehouse quarter, and comprises only 
offices, banks, and restaurants. Owing to the fact that no efficient system 
of storeage of electric energy has yet been perfected, this exquisite system 
of illumination costs more to produce than gas in England. The reason 
for this is that engines and boilers and engineers have to be kept at work 
just the same, whether the demand on the central station is for 5000 lights 
in the evening or for 100 at the small hours of the morning. There is no 
proportionate reduction in the expense of generation when there is a 
greatly diminished demand. Accordingly, to compete with gas at a 
certain price, it is necessary to have a certain number _of hours of 
burning of each electric ge 4 per day; or, as it is technically called, 
a total of lamp-hours of the station, not falling below a certain 
amount. For continuous burning the incandescent light is cheaper 
than English gas—that is to say, it will cost less to maintain 15,000 
Edison or Swan incandescent lamps scattered over a quarter of a square 
mile than to maintain 15,000 gas-jets of the same intensity, provided 
that both of them burned all the 24 hours all the year round; but, for 
intermittent use, the smaller the daily average hours of burning, the more 
costly (comparatively) does the incandescent light become. | By-and-by, as 
improvements are made in incandescent lamps, the electric light will be 
able to compete with cheap gas, and — rive it out of the field; but 
while the invention is young it needs an environment adapted to it to 
permit of growth. This is the reason why practical electricians are so 
anxious to see Mr. Chamberlain’s abortive legislative effort at ‘ facilitating 
electric lighting’ replaced by a sensible Act, not compelling long-hour 
customers to be supplied alike, but allowing a selection of customers or a 





sliding scale of price, and recognizing the other conditions necessary to com- 

mercial success. When, in an interview this summer with Mr. Edison, 

I described the legislative trammels under which electric illumination 

in England labours, he exclaimed, ‘ Why, they have throttled it!’ 
Progress of the Electric Light Industry. 

“But although the business of supplying electric light—that is, of 
renting lights to customers—has made more than a fair beginning, there 
is another side to the industry, which has already attracted into it an 
immense amount of capital, and that is the business of manufacturing 
dynamo machines and lamps, and all the plant and details for electric 
lighting. All this is the growth of ten years. It is a most significant 
fact that if we take down a volume of the Electrical Review for 1874 we 
can hardly find in it a mention of electric light as a practical thing, and 
not a word of any enterprises whose object was the manufacture of prac- 
tical apparatus on a large scale. In 1874 the Gramme machine (which 
was one of the first practical machines, as opposed to mere laboratory 
apparatus) was hardly known to the public. To-day there are hundreds 
of thousands of pounds invested in plant and machinery for manufactur- 
ing electric light apparatus in ever-increasing quantity. The collapse of 
electric lighting, which we sometimes hear spoken of here, does not exist 
in America, because the majority of the capital has gone to found actual 
business; and little, if any (asin England), for the purchase of concessions 
and rights to supply that for which there is no demand. The purchasers 
of this plant are manufacturers, mill-owners, hotel-keepers, and theatre- 
managers. Theatre-managers are only just over there beginning to be 
awake to the advantages of the incandescent light as a means not only of 
improving the atmosphere of their houses, but of producing theatrical 
effects. One of the most novel of these may be seen in a theatre in Broad- 
way. At various places on the stage are —— sockets sunk in the boards, 
and during a spectacular drama scores of fairies appear, each carrying a 
wand tipped with an incandescent lamp. Ata given instant they strike 
these on the sockets on the stage, and illuminate instantly the scene with 
a most beautiful effect. The ferry-boats which cross the Hudson and 
East River, to Brooklyn and Jersey City, are tastefully lighted with the 
Edison light; and some of the gigantic river steamers, like the Pilgrim, 
which are veritable water-palace hotels, have adopted a mode of illumina- 
tion which is in every way the best. The boldest thing in the way of 
‘ effects’ is the illumination of the Falls of Niagara at night by electric 
light. Gigantic lights, backed by reflectors, send their rays at night across 
the mighty curtain of falling water; and the power which drives the lights 
is derived from turbines driven by the river itself. Lovers of Nature do 
not think the scene improved by treating the greatest of her water wonders 
like a fountain at a pleasure-garden. But then Niagara is not a spot for 
the silent worshipper, but a place where the stranger is made to part with 
the greatest possible number of dollars in the shortest possible time.” 

The Philadelphia Electrical Exhibition. 

“Was there much that is new in the Electrical Exhibition at Phila- 
delphia?” ‘No very startling novelty. The progress is chiefly seen in 
the improvement of quality and in the perfecting the design of apparatus. 
All the great Electric Light Companies had their areas, in which they 
displayed their latest and best. The Edison Company’s exhibits occupied 
a large area. One of the novelties there was a method of running two 
dynamos abreast with three conducting wires, just as if two horses were 
harnessed in a cart with three shafts. This arrangement, invented inde- 
pendently by Mr. Edison in America and Dr. Hopkinson in England, has 
the merit of reducing the quantity of copper required for the conducting 
wires to three-eighths of what would otherwise be required for the same 
number of lamps at the same distance. When it is considered that scores 
of tons of copper are buried under the city streets in the shape of Edison 
conductors, it must be evident that any invention which effects a saving 
in this expensive metal is a real advance. The United States Electric 
Lighting Company exhibit some of Mr. Weston’s new 100-candle power 
incandescent lamps. These are being employed to light the waiting and 
dining rooms of the Pennsylvania railway station at Philadelphia. The 
trouble with arc lamps has always been that they require daily attention, 
to renew the carbon sticks, which are ever being burnt away; but by the 
use of these magnificent lamps of Mr. Weston a light is provided (suitable 
for large areas) by the heating to whiteness of a carbon filament or a 
glass globe, which is independent of daily attention. They give a 
calm, steady, mellow light, inexpressibly soothing and grateful to the 
eye. All gas-jets are in an incessant state of flicker, hence the 
illumination in a gas-lighted area is never steady. Mr. Weston pre- 
pares these carbon fibres for his lamps from a material called celluloid, 
which has obtained an enormous use in the United States in the manu- 
facture of imitation ivory, horn, and coral. Besides this, we have the 
important exhibit of the Brush Company, whose immense works at 
Cleveland, Ohio, are among the largest electrical works in the world; the 
Thomson-Houston, whose curious machine, with its ball armature, has 
not yet been used in England, but has won golden opinions for itself in 
the Eastern and Western States. Another very enterprising Corporation 
is the Van de Poel Electric Light Company, of Chicago. This Company 
has run in Toronto an electric railway of considerable length. Between 
the track rails is laid a pair of copper strips, to which the electric current 
is being supplied bya fixed engine and dynamo at the end. The cars have 
beneath them brushes which sweep along the copper rails and pick up 
the current, and pass it through the motor under the car, which drives it. 
The car is under complete control, and can be run backwards, forwards, 
or stopped, by the simple movement of a lever. Singular to say, though 
this silent gliding car makes no noise, horses seem frightened at it. They 
seem to think there is something uncanny about a car which exhibits no 
visible means of support or traction. Now the lightning which Franklin 
drew down from the clouds with his kite is harnessed to our street tram- 
cars, and illuminates their track. And this invisible though mighty 
energy is day Ad day becoming more the obedient servant of mankind, 
whom once it only terrified in the lightning flash, or amused by the crackle 
of the philosopher’s electrical machine.” 





WEST SURREY WATER COMPANY. 

As briefly announced in the Journat for the 9th inst., an extension of the 
above Company’s works by the addition of a large service reservoir has 
just taken place with the customary formalities. For some time past the 
Company have been obliged to supply the district by pumping, without 
the intervention of a reservoir, owing to the difficulty experienced in 
securing a piece of land at a sufficient altitude to command the higher 

ortions of the area of supply; but this having been surmounted, it will 

e of interest to the inhabitants to know that, for the future, the water will 
be sent out continuously at high pressure, and that it will be always avail- 
able. In case of fire this will be a great boon. The site selected for the 
reservoir is on the top of St. George’s Hill already mentioned, on a piece of 
land purchased by the Company from the Hon. Admiral A. F. Egerton, M.P.; 
but only a portion of the ground has as yet been utilized, thus leaving room 
for future extensions. The reservoir, which will hold 250,000 gallons of water, 
is for the supply of Addlestone, Byfleet, Chertsey, Cobham, Halliford, Her- 
sham, Oatlands Shepperton, Walton, and Weybridge, and the adjoining 
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neighbourhood. It is constructed of concrete with longitudinal and cross 
walls, and the covering is composed of semicircular arches of brickwork 
9 inches thick; the bottom and sides being surrounded with clay puddle, 
rendering it perfectly water-tight. When full it will have a depth of 10 ft. 
6 in.; and it is provided with an overflow-pipe, inlet and outlet pipes, &c. 
The cost of the reservoir, land, and mains leading to it has been upwards 
of £6000. The designers of the work were Messrs. Simpson and Atchison, 
civil engineers, of Parliament Street, Westminster; and it has been 
carried out by Messrs. George Munday and Sons, contractors, of London. 
The pumping station, filter-beds, &c., are erected a short distance above 
Walton Bridge; and it is from this point that the supply is pamped into 
the reservoir. The motive power is supplied by two engines of 30-horse 
power each, with three Cornish boilers; and the water is lifted from the 
Thames at the intake by means of a large centrifugal pump, which throws 
it into the filter-beds, where it is thoroughly purified, and then sent through 
the mains to the reservoir. In addition to these, there are high-pressure 
and donkey engines for use in case anything should go wrong with the 
large engines; so that there is never any danger of the supply running 
short for want of pumping. 

During its earlier days very little encouragement was given the Com- 
pany, either by the inhabitants taking the water, or by subscribing to the 
capital; and, like all undertakings of the kind, it went through many 
vicissitudes. Still it persevered, and now that the works are completed, 
they are capable of supplying the whole district, containing a population of 
about 20,000. At the present time about 1000 houses out of a total of 4000, 
are supplied; but we learn from the Secretary (Mr. H. G. Thompson, 
Assoc. M. Inst. C.E.) that new services are being connected with the Com- 
pany’s mains day by day. 





WALLASEY WATER SUPPLY. 

A paper, entitled ‘The Water Supply of Wallasey and its Probable 
Sources,” was read on the evening of Monday last week before the Liverpool 
Literary and Philosophical Society, by Mr. G. H. Ball. 

The author explained that the water supply for Wallasey was from two 
wells, which would yield respectively 636,000 and 756,000 gallons per day— 
a total of 1,392,000 gallons; but if both wells were worked at the same 
time they would only yield 1,250,000 gallons per day. Ten years ago the 
maximum daily demand of the district was 630,000 gallons; but last 
summer it had increased to 911,000 gallons, This necessitated the working 
of the two wells at the same time for 84 hours a day during the time that 
the demand was greatest. There had never been a perceptible falling off 
in the supply even during the longest droughts; but owing to the want of 
a reservoir to store the water during the time the pumps were not used for 
the immediate demands, the whole of the water in the wells was not avail- 
able for use. The Wallasey Local Board now proposed to construct a 
reservoir on the top of the Gorse Hill, at New Brighton, to hold 2 million 
gallons; and this would enable them to make provision for the prospective 
demands of the next ten years. The quality of the water was considered 
very wholesome; but it was rather hard for cleansing and manufacturing 
purposes. This was owing to the presence of a certain amount of 
chlorine; but there was hardly a trace of organic nitrogen or carbon. 
The Wallasey wells were situated near the Great Float at Birkenhead, 
and they were about 400 feet deep in the red sandstone formation. 
Several theories had been put forward as to the source of the water; 
and, until lately, the generally accepted one was that it came from 
a considerable distance, probably from the Welsh mountains. In this 
case, however, the supply would be dependent to a great extent upon 
the rainfall; and hitherto long periods of very dry weather had made 
no apparent difference in the supply of water either to Birkenhead 
or to Wallasey. The wells in both these places were sunk through the 
same formation, and went below the bed of the river. The boring of 
the Mersey tunnel had suggested another very probable source—viz., the 
sea, and the Mersey and the Dee; for these three washed three sides of 
the Wirrall peninsula. The tunnel was made through a good sound bed 
of red sandstone, free from faults, and through this the water had per- 
colated very freely. In some places the top of the tunnel was only about 
40 feet below the bed of the river; and the salt water being filtered 
through only a comparatively thin stratum of rock, the result was that it 
was brackish and not useful for ordinary purposes. But in other places, 
where the rock above was deeper, it had been pure enough for the men to 
drink. Arguing from this, Mr. Ball contended that if the tunnel had been 
from 50 to 100 feet deeper under the river, the water flowing into it would 
have been as pure as that now obtained from the wells at Wallasey and 
Birkenhead ; and if this proved to be the case it would tend to show that 
the Corporation of Liverpool might have overlooked a source of supply at 
home, which, if utilized, would perhaps have rendered the Vyrnwy scheme 
unnecessary. 


At a recent meeting of the Wallasey Local Board, Mr. Davies moved 
the confirmation of a recommendation of the Gas and Water Committee 
that application be made to the Local Government Board for power to 
borrow £8000 for the purpose of purchasing additional land and the con- 
struction of a reservoir on Gorse Hill, New Brighton. The Committee, he 
said, wished to be prepared for emergencies, as during the past season 
considerable difficulty had been experienced by the ratepayers residing in 
the higher parts of the district in being supplied with water. The recom- 
mendation was unanimously adopted. 





THE WATER SUPPLY OF BEWDLEY. 

Mr. J. Eunson, of Northampton, has recently been consulted by the 
Bewdley Corporation in reference to providing a water supply undertaking 
for the town. Mr. Eunson estimates the cost of the scheme he favours 
at £3800; and the purchase of land and other expenses would amount to 
£600 or £700 more. Even if the total outlay amounts, in the long run, to 
£5000, it is looked upon as being a good remunerative investment, and will 
yield 6 or 7 per cent. at least. The Corporation have £3000 invested in 
Consols; but it is urged that this sum could be better employed in the 
provision of a good water supply ; thus necessitating the borrowing of only 
£2000 more at the outside. Interest on this amount is put down at £100 
a year; and this added to the £90 which would cease to be received from 
the £3000 above alluded to, would make the annual charge on the water- 
works and plant less than £200 a year. To meet these expenses there 
would be the water-rents, which are reckoned to be much less than the 
actual cost to the inhabitants and property owners under the present state 
of things. Of the 811 houses included in the borough, no less than 628 
are rented at £8 and under; and the occupiers of these would actually pay 
two-thirds of the total amount of the water-rent. This would amount to 
just 14d. for each house per week; and for this payment there would be a 
suppl —e to 50 gallons per head per day. There are 110 houses the 
rentals of which are over £8 and not exceeding £15. These would have 


to pay 2d. per week; the 18 houses above £15 rental and not exceedin, 
£20, 3d. per week ; and the 55 houses of a higher rental would be changed 
in proportion. 



























THE ABERDEEN CORPORATION WATER BILL. 

The Aberdeen Water Committee have presented a report to the Town 
Council, making certain recommendations in regard to the Corporation 
Water Bill. The Bill, for which application is to be made to Parliament, 
provides for the construction of new water-works at a cost of £41,000; 
representing an additional charge to the ratepayers, for interest and 
sinking fund, of £2496. The complete scheme contemplated in the Bill, 
if carried out, will represent an expenditure of £80,000; involving an 
additional annual charge of £4800. By the new scheme, owners of 
property are to be assessed to an extent not exceeding 1d. per £1 on 
the rental of their property. In regard to occupiers, the present system 
of rating is to be altered, and a domestic water-rate is to be imposed 
on the tenants of dwelling-houses. All other persons using water for 
trade or business purposes are to be supplied on terms to be from time 
to time fixed by the Council. At the last meeting of the Corporation, 
it was pointed out as the chief reason for applying for the Bill that the 
water legislation of the town was scattered over two or three Bills, and it 
was desirable to consolidate the various provisions. 





THE METROPOLITAN SEWAGE DISCHARGE COMMISSION. 

The second and final report of the Royal Commission on Metropolitan 
Sewage Discharge has recently been issued. It forms a very complete 
treatise on the whole subject of the disposal of sewage, its utilization, and 
the various plans proposed for its treatment in the Metropolis. At the 
end of the report the Commissioners thus summarize their conclusions 
and recommendations :—Our opinion of the evils described in our first 
report, as resulting from the present system, under which sewage is dis- 
charged into the Thames by the Metropolitan Board of Works, is much 
strengthened ; and we believe these evils imperatively demand a prompt 
remedy. We are of opinion that it is neither necessary nor justifiable to 
discharge the sewage of the Metropolis in its crude state into any part of 
the Thames. We are of opinion that some process of deposition or pre- 
cipitation should be used to separate the solid from the liquid portions of 
the sewage. Such process may be conveniently and speedily applied at 
the two present main outfalls. The solid matter deposited as sludge can 
be applied to the raising of low-lying lands, or burnt, or dug into land, or 
carried away to sea. The entire processes of precipitation and dealing with 
the sludge can be, and must be effected without substantial nuisance to the 
neighbourhoods where they are carried on. The liquid portion of the 
sewage, remaining after the precipitation of the solids, may (as a pre- 
liminary and temporary measure) be suffered to escape into the river. Its 
discharge should be rigorously limited to the period between high water 
and half ebb of each tide; and the top of the discharging orifice should 
be not less than 6 feet below low water of the lowest equinoctial spring 
tides. By this means much of the existing evil will be abated. But we 
believe that the liquid, so separated, would not be sufficiently free from 
noxious matters to allow of its being discharged at the present outfalls 
as @ permanent measure. It would require further purification ; and this, 
according to the present state of knowledge, can only be done effectually 
by its application to land. In the case of the Metropolis, the best 
method of applying the liquid to land, with a view to its purifica- 
tion, would be by intermittent filtration. We have reason to believe 
that sufficient land, of a quality suitable for this purpose, exists within 
a convenient distance of the northern outfall. The liquid portion of 
the sewage would be pumped up to this land from the separating 
works; and, after filtration, would be conducted to the river. We do 
not know whether suitable land in sufficient quantity can be found in 
convenient positions near the southern outfall. If not, the liquid must be 
conveyed across to the north side by a conduit under the river. If 
suitable land, in sufficient quantity, and at reasonable cost, cannot be pro- 
cured near the present outfalls, we recommend that the liquid sewage, 
after separation from the solids, be carried down to a lower point of the 
river, at least as low as Hole Haven, where it may be discharged. In this 
case it will also be advisable that the liquid from the southern sewage 
should be taken across the river, and the whole conveyed down the northern 
side. It may be found that the separating process can be effected more 
conveniently at the new than at the present outfalls; this will depend on 
various considerations of cost and otherwise. If the outfalls are removed 
further down the river, the main conduit or conduits may, if thought 
desirable, be made of sufficient capacity to include a general extension of 
the drainage to the whole of the districts round London, as recommended 
by Sir J. Bazalgette and Mr. Baldwin Latham. In new drainage works the 
sewage should be, as far as possible, separated from the rainfall. 





NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EprinsureHu, Saturday. 

In view of the controversies raging round the Gas Trust of the Corpora- 
tion of Glasgow, one hardly knows which is the better arrangement—the 
broad exposure of the inward workings of = gas undertaking in 
the Metropolis of the West, or the quiet and unobtrusive, even secret 
conduct of the gas monopoly in the capital. The latter certainly has the 
advantage of having held on “the even tenor of its way” without dis- 
turbing the equanimity of anyone; and though its profits, theoretically, 
are unlimited. and for 50 years a 10 per cent. dividend has been regularly 
paid, and fabulous sums stowed away in the sinking fund, in point of fact 
a superior quality of gas has always been maintained, and at a fair and 
moderate price to the consumer. Of course the Corporation argument 
comes in: Why should not the consumer have this “ necessary of life” at 
cost price ? Why pay more than the interest on the working capital ? The fact 
that Edinburgh has been so well served by a private Company, has hitherto 
kept these questions from agitating the community; added to a feeling 
that the municipal authorities are already employed with as many trusts as 
they can properly manage. All the other important cities in Scotland are, 
perhaps, considered in advance of the capital in this respect ; and no doubt 
they each show good returns. But it is not all “sunshine” with the gas 
corporations. Probably they have a natural intolerance for anything but 
the artificial light. Glasgow can point to a balance of £50,000 on last year's 
transactions. But the insinuation now is—and that not by outsiders, but 
by members of the Corporation—that it is made up by the supply of gas 
deficient in quality and inadequate in quantity; that is to say, that a 
lowering of the quality compels the use of a larger quantity of gas to main- 
tain the accustomed light—a credible statement, certainly, if the premisses 
be correct. It is not all romance. Probably, like a good novel, the story 
is founded on fact. But that there is a deal of exaggeration—not to speak 
of considerable ignorance—is evident. An independent analysis proves 
the gas to be kept up to the standard of 25 candles, although the Lord 
Provost ventured upon an equivocal joke at the expense of their manu- 
facture, as he reminded the raging members of his cohort that “as 
they got on in years their sight failed.” The Company here comss 
in with a judicious provision for the satisfaction of the consumer; and it 
is one which might be made more general. A pass-book, with illustrations 
of various indices and instructions, as well as advice for the fre uent 
checking of the consumption, is supplied to each customer for the asking ; 
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and at each reading, the index is recorded and signed by the inspector, 
with the result that the consumer can at a glance compare one quarter 
with another, and readily judge whether his meter or fittings require to 
be overhauled. Confidence between the supplier and the supplied is the 
condition to be maintained; and it is well worth any extra trouble or 
small expense. 

There can be no better index of the prosperity and growth of a town than 
its gas statistics. This was pointed out the other day at Broughty Ferry, 
by the Corporation Gas Manager (Mr. G. T. Myers), who, when he 
entered on his duties in 1854, had to lay his account for a consumption of 
2 million cubic feet, but during the past 30 years it has increased by 
“leaps and bounds” till last year (ending May 31), it was upwards of 
23 million cubic feet. The consumption still continues to increase; and 
on Monday last, for the portion of the year since the end of May (scarcely 
six months) it had exceeded that of the previous year by 393,000 cubic 
feet. The proximity of the town to Dundee makes it emulous to be seen 
and heard well of, which could not be if it did not let its (gas) “ light shine 
before men.” Large as the consumption is for a non-manufacturing 
community, it will be very materially increased when the supply to the 
west end of the burgh is taken over; and, as I have previously mentioned, 
to enable the Broughty Ferry Commissioners to do this a Provisional 
Order is in course of preparation. The storeage is also being largely 
increased. A new gasholder, with a capacity of 90,000 cubic feet (the 
erection of which at a cost of £2642, has recently been completed) was this 
week formally floated in its tank. The undertaking of the Commissioners 
now includes the possession of four holders, having a total capacity of 
about 190,000 cubic feet. 

The Aberdeen Corporation have not as yet seen their way to give the 
gas stokers the rise of wages recently asked for; but this week a recom- 
mendation of the Lighting Committee on behalf of the “lighting staff” 
was agreed to, increasing their pay ls. a week. The “lighting staff” at 
present consisting of two foremen at 21s., and 21 men at 19s. per week. 

The Court of Session were on Thursday called upon to decide in a battle 
which has waged over the property of the bankrupt “ electric lighters ” of 
the West, who opened a few years since in Glasgow under the ambitious 
title of “‘ The Universal Electric Company.” Messrs. W. Muir and Co., 
engineers, of Manchester, obtained a decree against the Company on 
Nov. 24, 1882, for payment of £353 11s. 6d., and thereupon poinded the 
dynamos, which immediately hastened the conclusion of insolvency and 
liquidation. In the winding-up, the poinding creditors claimed a prefer- 
ence; and the liquidators, after some litigation, compromised the case by 
an offer of 17s. 6d. in the £1 to the Manchester firm. Another series of 
creditors had a word to say about this arrangement ; and they have been 
saying it in the Supreme Courts for the last twelvemonth, until Thursday, 
when, as I have said, a final decision was given—important, as the first 
enunciation that, as in a case of ordinary insolvency, a joint-stock company 
can be “ nat ower bankrupt,” and that this was the condition of the Universal 
Electric Company when the poinding was effected which brought things 
toa climax. The preference was therefore annulled, and a warning thus 
given to creditors of the “new lights” to secure payment before their 
failures become notorious. 

The report of the Fife coal trade is that, except from French ports, com- 
paratively few orders are being received from the Continent for steam 
coal; but for washed nut coal there is a very good demand; and the price 
of this article is firm. Steam coals are still quoted at 6s. 6d., 6s. 9d., and 
7s. per ton f. o. b. at Burntisland. All descriptions of household coals are 
selling freely and at full circular rates. The cannel coal pits of the Niddrie 
Company, in Midlothian, are now being successfully opened up, after the 
calamities by flood and fire. 

(FROM OUR GLASGOW CORRESPONDENT.) 
é Guascow, Saturday. 

A gas explosion, attended with a fatal result, took place last Tuesday at 
the Tradeston works of the Glasgow Corporation Gas Commissioners. A 
labourer named Foster and two other men were erecting a new station 
meter, at which they had been working for about three weeks. While 
they were engaged in putting on the top of the meter on Tuesday, a large 
quantity of gas which had accumulated within the meter, and formed an 
explosive mixture with the air, suddenly ignited, severely burning Foster 
on the face and setting fire to his clothes. He rushed out into the yard 
with his clothes on fire, and his fellow-workmen smothered the flames with 
their clothing. He was immediately taken to the Royal Infirmary, where 
he died in the afternoon of the following day. How the gas collected 
inside the meter is not known, as the stop-cock had not the appearance of 
having been interfered with. 

The question of the increasing gas bills, which was brought before the 
last meeting of the Glasgow Gas Commissioners, is still receiving con- 
sideration in the correspondence columns of the daily newspapers. The 
writer of one of the latest letters that I have seen affirms that the 
testing of the meters is not the proper remedy ; and he proceeds to state 
what, in his opinion, is the real cause of the numerous complaints and 
the method of curing the same. Glasgow, he says, is greatly increasing in 
the building line, especially in the outlying districts; and the gas con- 
sumption has increased so rapidly in the surrounding districts and 
for purposes such as gas-engines, which are so commonly in use now, 
that it has caused the original gas mains and pipes to be far too small 
to supply the demand. This has led (so the writer says) to increase 
in the pressure at the gas-works, which in many cases now exceeds 
four or five times the pressure at which it should be consumed at the 
burner. The generalaverage pressure in the city is from 1'5 to 28 inches, 
whereas in his estimation the proper pressure at which to burn, in order 
to have a clear, steady flame, is 0°8 inch. He goes on to say that the gas 
that is stored in the holders may be wanted in the vicinity of the same, or 
it may be wanted miles away and at a few thousand intervening points. 
From this it is evident that if there is just enough pressure to give a good 
light at the nearest — there will be too little a short distance beyond it, 
and none at all at the extreme end; and so it is necessary to force the 
gas through the pipes at a greater speed than what is required for 

roper combustion, in order to give a light at the extreme end; there- 

ore it follows that there is too much pressure everywhere else. The 
saying that corporations have no conscience is applied by many persons 
to the Glasgow Corporation Gas Trust; but such condemnations, says 
the correspondent, are not only unjust, but discreditable to intelligent 
people. The great mass of gas consumers believe that the gas companies 
are cheats; but an intelligent investigation teaches that the consumer 
wastes his gas by not knowing how to use it to get the best results. After 
making some further remarks, the writer goes on to advocate the use of 
gas governors applied at the meter; and his final dictum is that until 
some instrument of the kind has been applied the increasing gas bills will 
still continue. 

At the last monthly meeting of the’ Greenock Police Board there 
was submitted for consideration an interesting and highly satisfactory 
report from Mr. S. Stewart, the Gas Manager, on the Klonne regenerator 
retorts which he has erected and brought into use. The building opera- 
tions were completed towards the middle of October; and charging was 





commenced in about four weeks. At first the retorts were charged with 
2 cwt. of coal every three hours, and the experience now gained leads Mr. 
Stewart to say with confidence that the heats obtained are sufficient to 
carbonize 3 cwt. charges every three hours, which is equal to an increase of 
50 per cent. on the work done by the old retorts. There are 32 retorts in 
the bench already erected, and they are carbonizing 82 tons of coal every 
24 hours. Itis probable that the total cost of these alterations and exten- 
sions will not exceed £1800. It is not unlikely that the Gas Committee 
will agree to Mr. Stewart's recommendation to proceed, as soon as possible, 
with the erection of another new bench of retorts on the Klinne system, 
one embracing 64 retorts. 

The Glasgow pig iron market has been rather firmer this week, and the 
price has improved; there having been some investment purchases. A 
very depressed condition in general trade, however, still prevails. Yester- 
day’s closing prices were 42s. 4d. cash, and 42s. 6d. one month. 

No improvement is showing itself in the coal trade, unless in respect of 
the demand for household consumption, which is certainly better; but 
prices remain stationary. 

CURRENT SALES OF GAS PRODUCTS. 
Liverpoo., Dec. 20. 

Sulphate of Ammonia.—The market has given way further; and 
although some business is passing, buyers manage so to operate that they 
get in at constantly lower values. The Hull market is again the lowest; 
and we must assume that presently a larger amount of business will 
gravitate there and will equalize it to the other markets. Closing value, 
£13 f.o.b. Hull; and buyers thereat. Nitrate unchanged. 





Lonpon, Dec. 20. 

Tar Products.—The week has been characterized by a further declen- 
sion in the value of pitch and oils. Benzols and naphthas have been in 
fair demand, at improved prices. Carbolic acid and the other tar disin- 
fectants have got back to normal prices, owing to the abatement of the 
cholera scare. There have been active shipments of refined tar and pitch 
during the week. The following may be taken as the current prices of the 
leading products :—Tar, 30s. per ton; benzol, 90 per cent., 3s. 64d., and 50 
per cent., 2s. 9d. per gallon; crude naphtha, 30 per cent., 1s. 44d. per 
gallon ; light oils 4d., and creosote oils 2d. per gallon; refined tar, 11s. per 
cask ; pitch, 27s. per ton ; carbolic acid, 1s. 8d. per gallon ; carbolic heed sy 
7s. 6d. per cwt.; naphthalene, £7 10s. per ton; anthracene, 30 per cent., 
1s. 3d. per unit per cwt. (37s. 6d. per cwt.). Tar colours are in slow de- 
mand, as buyers are working off stocks before the end of the year. 

Ammonia Products.—Large sales of sulphate have taken place during 
the past week, at prices varying according to port and delivery, from 
£13 5s. down to £12 17s. 6d. per ton, less 34 per cent. discount. Muriate 
and carbonate of ammonia are in good demand; the former at £27 to £30 
per ton according to quality, and the latter at 4d. per pound. White liquor 
ammonia (20 per cent.) at 13d. per pound. 

LovGcusorovcH WaTEeR Supp.ty.—The General Purposcs Committee of 
the Loughborough Local Board have passed a resolution recommending 
the Board to adopt the Blackbrook scheme, and to take the necessary 
steps to obtain an Act of Parliament for the acquisition of the necessary 
water rights, land, and easements. This scheme, if adopted, will cost the 
town something like £30,000. 

Tue Proyectep FurtHer Exvectric Licutinc EXPERIMENT IN THE 
Crry.—The arrangements are all but completed which will empower 
Mr. Hammond to proceed with the electric lighting of the City. As soon 
as the agreement is signed (and this, says the Pall Mall Gazette, is hourly 
expected), Mr. Hammond intends to proceed immediately with the light- 
ing of Old Broad Street, Throgmorton Street, Lothbury, Princes Street. 
Lombard Street, Threadneedle Street, and part of Bishopsgate Street. 
Along these routes many large business houses, it is said, have promised 
to take the light; so that altogether this new venture in electric lighting 
will be of the greatest public interest. 

KNARESBOROUGH Gas SuPPLY.—At the last meeting of the Knaresborough 
Improvement Commissioners, the Clerk to the Board (Mr. Edwin Smith), 
in relinquishing his special connection with the Gas Department, gave a 
short account of the gas-works since their purchase in 1846 for £2380. At 
that time gas was 10s. per 1000 feet; and now it was 3s.4d. During tbe 
period named considerable additions and extensions had been made, at an 
outlay of £5778, besides a sum of £2711 ay agp by the Commissioners 
from time to time on improvements in the town, and in aid of the water- 
works’ fund. The works were now nearly clear of debt. 

Fire aT THE STourRBRIDGE Gas-Works.—Yesterday week, about two 
o'clock, a fire occurred in the engine-house at the Stourbridge Gas- Works. 
One of the men had disconnected a pipe from the outlet of the exhauster, 
and was about to insert a plug, but omitted to turn out a gaslight over his 
head. The consequence was that before he could get the plug into the 
hole, from which a large escape of gas took place, the gas ignited, and the 
engine-house was in flames. Steps were at once taken to stop the supply 
of gas; and the prompt application of a few buckets of water took all the 
seriousness out of the fire, which was soon extinguished by the Fire 
Brigade with the aid of a hand pump. ‘The whole affair (which was made 
a great deal of by some of the local papers) only lasted about 45 minutes, 
The workman was but slightly burnt; and no damage was done to the 
machinery in the house. 

Water ror Roap WaTeRtneG aT West Ham.—At the last meeting of 
the West Ham Local Board a report was presented by the deputation re- 
cently appointed by the Board to wait upon the East London Water Com- 

any with a view of obtaining, if possible, a reduction of the price charged 
or water for road watering. The deputation stated that they were courteously 
received by the Directors, but that the result was not satisfactory. The 
Company proposed to charge 6d. per 1000 gallons on the aggregate of the 
one supplies, which were inconsiderable in amount; and to charge 9d. 

r 1000 gallons for road water, with a reduction of 10 per cent. on the low 
evel, and 5 per cent. on the middle level. This reduction, it was pointed 
out, would amount to only £94; while the reduction to 6d., as charged to 
the factories, would amount to £236. On the motion of Mr. Morley, the 
Clerk was requested to report on this matter atthe same time that he 
reported on the stop-cocks question. 

ATAL Explosion or A Gas GENERATOR.—Last Saturday week a young 
man named Price died at the Northern Hospital, Liverpool, from the effects 
of injuries sustained by him on the 5th inst. when working in a tramcar 
intended to be driven by gas power, and in which there was a gas generator 
invented by Mr. W. Adkins, of Birmingham. The deceased was using a 
naked lamp, and the generator suddenly exploded, injuring him severely 
about the Read, and blowing the plates of the generator against the roof 
of the car. Mr. Spiers and Mr. Dunlop, engineers of the works at which 
deceased was employed, and Mr. Adkins were examined at the ee but 
could give no definite opinion as to the cause of the explosion. Mr. Adkins 
said he could not put it down to anything but an explosion of gas left in 
the generator after testing. It would be utterly impossible that it could 
occur without a light coming in contact with the gas; and this could not 
have happened unless the tap had been left open. 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS & ENGINES. 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have — 
made and erected Ex. 
hausters to pass more than & 
21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 
work, and can be referred 
to. 








Can be made on their 
Patent principle, to 
pass Gas without the 
slightest oscillation or 








variation in pressure. 


No other Maker can do 
this. 











GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 





"7 











In use in all the 


REGULATORS, PUMPS, 
Largest and most Modern 


: a &c., &e. 
Gas-Works in the World, N ONE BED-PLATE. 
and far surpassing any other construction of Machinery made, either as regards quality of materials, workmanship, design, durability, work 
performed, and economy of fuel. 
Many of the so-called “Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 
discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 








Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 


G. WALLER & (0.8 eaters GAS EXHAUSTER. 


2000 to 250,000 Cubic Feet per Hour, with or without 
Engine combined. 
Already in use and on order for §3 different Works, equal to 2,130,000 
Cubic Feet per Hour. 


SPECIAL ADVANTAGES. 

- It gives a more steady gauge at all speeds than any other Exhauster. 

. It will deliver fully one-third more per revolution than the Beale Exhauster. 
. It has not any Segments or Rings to cause friction. 

. The Cylinder being a Circle and the blades radial from the centre, it can 

be driven safely at a higher speed than any other Exhauster. 

. No heavy Fly-wheel needed, and one-third less power required for same work. 
6. The only system by which Existing Exhausters can be altered to pass 


from 30 to 50 per cent. more with the same Driving Gear, Connec- 
tions, and using less power. 


sii —— OLDEST MAKERS OF BEALE’S EXHAUSTERS FOR 300 WORKS. 
[For other positions of Blades, see previous Advertisements.} WIODEL OF PATENT EXHAUSTER SENT FOR INSPECTION. 


PATENT “PHOENIX” WASHER-SORUBBER, 


The wetted surfaces consist of Discs combined with 
Tubes, the inside, as well as the outside, being exposed 
to the Gas. There are many hundreds of Tubes, and 
being closed at the ends and having a slot opening the 
whole length, they are placed in such a position that 
every Tube takes up a supply of water and distributes 
it over all below, forming the most powerful and 
effective Washer in use. 





me © pO eH 


cu 











SPECIAL ADVANTAGES : 
LARGEST EXTENT OF WETTED SURFACE 
WITHIN THE SAME SPACE. 


IMPOSSIBILITY OF ANY PART BEING 
STOPPED WITH TAR. 


SMALL POWER TO WORK IT. 
ALL THE INTERIOR CAN BE REMOVED. 
= ECONOMY IN COST. DURABILITY. 


. , SMALL SPACE. BEST RESULTS. 
PRICES, PARTICULARS, AND ILLUSTRATIONS ON APPLICATION. MODEL CAN BE SEEN. 


The “Absolute” Retort Valve. Patent Compensating Steam Governors. Special Tar Pumps. 


Phenix Engineering Works, 24, Holland Street, Southwark, London, S8.E. 
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OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
the Earl of Arran, Lord Harlech, the Charleville 
Estates, Sir Charles Knox Gore, the Hon. Wingfield 
Stratford, Captain Brinkley, Captain Orme, Mrs. 
Niddrie. These properties extend over an area of 
more than 350,000 acres, the royalties being held for 
a long term of years. They employ their own over- 
seers and labourers, and there are no intermediate 
profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E. C. 
Joun Wm. O’NEIL1, 
Managing Director. 


ANDREW STEPHENSON begs to call 


attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


GENTLEMAN (age 43), active and 
energetic, and who is thoroughly well up in the 
ERECTION and MANAGEMENT of GAS and 
WATER WORKS (having had 25 years’ experience in 
the above work), is open to an engagement, by pre- 
ference, in one of the Australian Colonies. Can give 
the highest references to past and present employers. 
Address No. 1208, care of Mr. King, 11, Bolt Court, 
FLEET Srreet, E.C, 

















GITUATION wanted by son of a Gas 
Manager (aged 22), after Jan. 1, 1885, as ASSIST- 
ANT in Gas-Works. Understands’ the Photometer, 
Meter Taking, Collecting, &c. No objection to going 
abroad. 

Address A, A. Cuurcu, Gas-Works, BRENTWOOD. © 


SITUATION wanted by a competent 
Man as GASFITTER, MAIN and SERVICE 
LAYER. Understands Inspecting Meters, and the 
whole routine of Gas-Works. 

Address G, Everitt, 41, Cornwall Road, Brixton Rise, 
Lonpox. 


({ROWTHER BROTHERS, having had 


considerable experience in the Construction of 
Gas-Works at home and abroad, beg to call the attention 
of Gas Companies, Engineers, and others, to their 
IMPROVED SYSTEM OF SETTING RETORTS, 
having made that their chief study. 
Address CrowrHER Bnros., Contractors, Elphicke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Street, Sidmouth, DEVon. 





WwW ANTED, by the Sheffield United 


Gaslight Company, an efficient Accountant to 
fill the post of CHIEF ACCOUNTANT. Must havea 
thorough knowledge of Book-keeping by Double Entry. 

Applications, stating age, salary required, and pre- 
vious engagements, to be made by letter to the Manager, 
Mr. Hansurny Tuomas, not later than Saturday, the 
27th inst. 

Commercial Street, Sheffield, Dec. 2, 1884. 








BATLEY CORPORATION GAS-WORKS. | 
HE Gas Committee of the Corporation 

of Batley require a thoroughly efficient Man to 
act as WORKING FOREMAN of their Gas-Works. 
Preference will be given to a man who, besides possess- 
ing experience in Gas-Works, is a capable Mechanic. 
Wages to commence at 30s. per week, with house, coals, 
gas, and rates free. 

Applications to be endorsed “ Foreman,” and to be 
sent to the undersigned in the applicant’s handwriting, 
not later than Saturday, Dec. 27, 1884, accompanied by 
not more than three recent testimonials as to character 
and ability. 

Tuomas Horcate, Gas Engineer. 

Batley, Dec. 18, 1884. 


N SALE, and no reasonable offer 
refused :— 

One Set of 10 feet Square Purifiers, with Hydraulic 
Centre-Valve and all Connections. 

One Square Station Meter, 12,000 feet per hour, by 
Braddock, only four years old, with Bye-pass, 
Valves, &c. 

One Round Station Meter, 8000 feet per hour, ditto. 

On sale in consequence of replacement by others of 
larger dimensions, and will be sold very cheap to effect 
a clearance. 

Applications and offers to Mr. LonewortH, Gas- 
Works, GuitpForp, where they may be seen. 














OR SALE—Nictheroy (Brazil) Gas 
Company’s £10 SHARES, fully paid. 
Apply Box 212, Post Office, MANCHESTER. 


TELESCOPIC GASHOLDER AND STATION 
OR SALE—a Second-hand Gasholder, 


70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell-Tale, 
8-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to Georce Bower, 
Sr. NEoTs. 


STEEL CHARGING SCOOPS. 


TO GAS MANAGERS, 


Fo SALE—60 Steel Retort Charging 
SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 5% in 

deep. Open to offer. Can be seen. 

awe to 6, Little Bush Lane, Cannon Street, Lonpon, 











ROSSENDALE ‘UNION GAS COMPANY. 
T° BE SOLD, in consequence of exten- 


sions, oneof MUSGRAVE’S RECIPROCATING 
EXHAUSTERS, having two Exhaust Cylinders, and 
capable of passing 25,000 cubic feet of gas per hour. 
For further particulars apply to James Ruey, 
Manager, Gas- ‘Weems, Cloughfold, near MANCHESTER. 





TO GAS COMPANIES. 

HE Dundee Gas Commissioners have 
FOR SALE the following surplus PLANT, viz.:— 

One Pair High-Pressure Vertical Steam-Engines, 
10-in. Cylinders by 24-in. stroke, 

One 25 ft. by 5 ft. Cornish Boiler and Fittings com- 
plete. 

One 30,000 per hour Exhauster by Jones, with 12-in. 
Connections, and fitted with Ornamental Pipes 
and Slide Valves complete. 

One 15,000 per hour Exhauster by Jones, with Inlet 
and Outlet Pipes. 

One Compensator and Bye-pass Valve by same 
maker, with 12-in. Connections. 

One Atmospherical Condenser with Tar-well, 10-in. 
Connections, and composed of 82 Pipes, 28 ft. high 
and 10 in. diameter, and Valves complete. 

One combined Scrubbing Condenser, 12-in Connec- 
tions, with Valves and Pipes to suit. This machine 
is of modern and approved construction. 

Two 12-in. Valves. Ten 10-in. Valves. 

One 15,000 per hour Station Meter, in Square Case 
by Cowan, with Valves and Connections com- 


lete. 
Cheakes ye are all in good order, and have been thrown 
idle by the introduction of larger Plant. 
For particulars and price apply to 
Joun M‘Crag, 
Gas Engineer. 
Dundee, Dec. 13, 1884. 


a IRONFOUNDERS. ; 
HE Directors of the Sheffield United 
Gaslight Company invite TENDERS for Cast 
and Wrought IRONWORK (as follows) for 22 Beds of 
Retorts (8 to the Bed):—Cast Metal Mouthpieces, 6-in. 
Ascension, Arch, and Dip Pipes, Ash-pans, Buckstaves, 
Furnace-Doors and Frames, Floor Plates, &c., Wrought- 
Iron Hydraulic Mains, Retort-Lids, Tie-Bars, Cross- 
Bars and Screws, Tram Rails, &c. 
For further — apply to the Company’s 
Engineer, Mr. J. T 
The Directors do aan ‘pind themselves to accept the 
lowest or any tender. 
Tenders, marked “ Tender for Ascension-Pipes, &c.” 
to be sent to the undersigned not later than Monday, 


the 29th inst, 
Hansury THomas, Manager. 
Gas Offices, Commercial Street, Sheffield, 
Dec. 13, 1884 








FIRE- CLAY GOODS. 
HE Directors of the Sheffield United 
Gaslight Company invite TENDERS for the 
requisite Fire-Clay Bricks, Angle Sections, Tiles, 
Quarries, Blocks, Clay, &c., for 22 BEDS OF BRICK 
RETORTS (8 in each Bed). Internal dimensions o 
Retorts, 21 in. by 15 in., by 19 ft. 6 in. long. 

For further a on apply to the Company’s 
Engineer, Mr. J . 

The Directors do a Ybina themselves to accept the 
lowest or any tender. 

Tenders, marked “Tender for Fire-Clay Goods,” to 
be sent to the undersigned not later than Monday, the 
29th inst. 

Hansury Tuomas, Manager, 

Gas Offices, Commercial Street, Sheffield, 

Dec. 13, 1 





Now Ready, Demy 8vo, Scarlet Cloth, Price 3s. 6d., Post Free, with numerous 
Plates and Engravings. 
THE 


DOMESTIC USES of COAL GAS, 


AS APPLIED TO 
Lighting, Cooking & Heating, © Ventilation: 
WITH SUGGESTIONS TO CONSUMERS OF GAS AS TO THE 
BEST MODE OF FITTING UP HOUSES AND USING GAS TO THE BEST ADVANTAGE. 
By WILLIAM T. SUGG, A.Inst.C.E., M.R.I., 


HONORARY MEMBER OF THE GAS INSTITUTE. 





London: WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 





TO GASHOLDER MAKERS. 
‘THE Gas Commissioners of the Burgh of 


Dumfries invite TENDERS for the supply and 
erection at their Gas-Works of a TELESCOPE GAS- 
HOLDER in Two Lifts, suitable for a Tank 66 ft. 6 in. 
diameter by 25 ft. deep, with 8 Columns, Girders, Inlet 
and Outlet Pipes, and Valves complete. 

Endorsed tenders, with designs, &c., addressed to 
Wm. Martin, Esq., Town Clerk, will be received not 
later than the 3rd of January, 1885. 

The lowest or any tender will not necessarily be 
accepted. 

Gro. penal, Manager. 

_ Gas- Works, Dumfries, Dec, 12, 188 


ALLIANCE AND DUBLIN CONSUMERS’ GAS 
COMPANY. 


THE Directors of the above Company 
hereby give notice that they are prepared to 
receive TENDERS from IRONFOUNDERS, GUN- 
BARREL MANUFACTURERS, IRONMONGERS, 
TIMBER MERCHANTS, DRUGGISTS, ROPE- 
MAKERS, &c., for goods to be delivered on the Com- 
pany’s Works, Great Brunswick Street, in such quan- 
tities as may be required, from time to time, up to the 
8lst of December, 1885. 

Printed lists of the articles required can be had on 
application at the Company’s Offices, D’Olier Street, 

Tenders, endorsed “ Tenders for Stores,” to be lodged 
in my Office on or before the $list inst., when they will 
be taken into consideration. 

W. F. Cortox, 

Secretary and Manager, 

Head Offices: D’Olier Street, Dublin, 
Dec. 15, 1884. 
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appeared in the JournaL or Gas Lioutine, &c., ia 
November and December, 1881. Foolscap folio, in 
coloured wrapper, price 2s. 6d., post free. 
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EMPLOYED IN THE MANUFACTURE OF 
GAS. By Georce Anderson. Third Edition, with 22 
illustrations. Rewritten and enlarged, with a chapter 
on the “ Purification of Gas,” by Mr. R. H. Parrrerson, 
F.S.8., late Metropolitan Gas Referee. Price 4s., post 
free. 


OMPARATIVEAVERAGEACCOUNT- 


BOOK, for the Entry of Gas Companies’ Accounts 
for series of years. Arranged by Joun Fieip, Accoun- 
tant to the late Imperial Gas Company. Price, for Half- 
yearly and Yearly Comparison, 10s.; for Yearly Com- 
parison only, 7s. 6d. 


ONSPIRACY AND PROTECTION OF 


PROPERTY ACT. Itisrequired, under a Penalty 
of FIVE POUNDS, that a Printed Copy of the 4th 
Section of this Act shall be posted up at all Gas-Works, 
in a conspicuous place, where the same may be con- 
veniently read by the persons employed thereat. 

Printed Copies of the Section, in large type, on broad 
sheets, may now be had, price 2s. per dozen, or 10s, 6d, 
per 100, post free. 

*,* The Act extends to Scotland and Ireland, 
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MICHAEL AND WILL’S 
GAS & WATER. 


Just published, Demy 8vo, 8rd Edition, price 30s. 


THE LAW RELATING TO GAS & WATER. 


Comprising the Rights and Duties as well of Local 
Authorities as of Private Companies in regard thereto ; 
and including all Legislation to the Close of the last 
Session of Parliament. 


By W. H. Micwakt, Q.C., & J. SuHiress WILL, Q.C, 
Third Edition. 


By M. J. Micuaet, of the Middle Temple, 
Barrister-at-Law. 








Lonpon: BUTTERWORTHS, 7, Fiest Street, 
_Her Majesty’ 's Law Publishers. 


NOW READY, PRICE 7s, 6d. 
A TREATISE 


ON THE 


PURIFICATION OF COAL GAS, 
AND THE 
ADVANTAGES 
oF 
COOPER'S COAL-LIMING PROCESS. 
BY 
R. P. SPICE, M.Iwnst.C.E. 

With Illustrations. 

DEDICATED To THE Lonpon Gas REFEREES. 








Contents : Chapter I., Modern History. Chapter II., 
Cooper's Coal-Liming Process. Chapter III., London 
Gas. Chapter IV., Fallacies Exposed. Chapter V., 
Concluding Remarks. Appendices. 





Published by 
E. & F. N. SPON, Lonpon anp New York. 


Copies may be had of 
WALTER KING, 
At the Office of the Journat or Gas LiGuTine, &c., 
11, Bott Court, FLeet Street, Lonpon, E.C. 
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of Three Articles reprinted from the Journal or Gas 
LieutinG, &c., Jan. 11, 18, 25,1881. In pamphlet form, 
price 6d., post ‘free. 
London: WALTE Rn Kine, 11, Bolt Court, Fleet Street, E.C, 








ARMSTRONG’ S PATENT 


CANDLE SAFETY LAMPS 


Are a great improvement on Oil, giving a good Light 
requiring little or no Cleaning, and when once lighted 
no further attention is necessary. The Candles 
are made to burn 5, 7, or 9 hours. 


48, MANCHESTER STREET, Gray’s INN Roan, W.C. 


TO INVENTORS AND PATENTEES. 


Me" W. H. BENNETT having had 


considerable experience in matters connected 
with Gas, Water, and Sanitary Improvement, begs to say 
that he continues to assist Inventors in the perfection of 
their designs, and to obtain for them PROVISIONAL 
PROTECTION, whereby their Invention may be se- 
cured for Twelve months; or LETTERS PATENT, 
which are granted for Fourteen Years. 

Patents completed, or proceeded with at any stage, 
thereby rendering it unnecessary for persons resident 
in the country to visit London. 

Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upon 
application to the Adv ertiser, 2 22, Great George Street, 
WE STMINSTER. 


ALEX®- WRIGHT & C0., 


55, 55a, & 56, MILLBANK STREET, 
LONDON, S.W. 


DRY AND WET GAS METERS, 
STATION GAS METERS AND GOVERNORS, 


Standard Photometers and Gas Testing 
Apparatus, 





Gas Meter Testing Apparatus, 
PRESSURE AND EXHAUST REGISTERS, 
PRESSURE GAUGES. 


LISTS ON APPLICATION. 








NEW ISSUE 1883-84, with a Map of the Companies’ Districts, and Verbatim 
Reports of the Three Judgments in the Lobbs Case. 


LASS’S ANALYSIS of the ACCOUNTS of the METROPOLITAN WATER COMPANIES 
FOR THE YEAR, 1883-84. 
In Continuation of the Three Previous Issues. Price 15s., in Limp Cloth. 
Compiled and Arranged by ALFRED LASS, Fellow of the Institute of Chartered Accountants. 


SPECIAL NOTICE.—The Current Issue contains an excellent Coloured Map of the Various Companies’ 
Districts; and Verbatim Reports of the Judgments in the Dobbs Case. 


Lonpon: WALTER KING, 11, BOLT COURT, FLEET STREET, EC. 





RUGBY PORTLAND CEMENT COMPANY. 


MANUFACTURERS OF 


PORTLAND CEMENT 


a OF THE GREATEST STRENGTH AND BEST QUALITY. 


ei ROMAN AND LIAS CEMENT. 
RUGBY) BLUE LIAS HYDRAULIC LIME, 
GROUND AND UNGROUND. 


RUGBY, WARWICKSHIRE. 


— SS This Cement and Lime has been and is now being used very extensively in 
large Water, Sewage, Gas, and other Works in London, Liverpool, Manchester, 
Birmingham, Leicester, and other towns. 


F. & C. OSLER, 


100, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS, 
BROAD STREET, BIRMINGHAM. 

EsTaBLIsHED 1807. 

MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES. 

TABLE GLASS OF ALL KINDS. 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 















ESTABLISHED 1835. 
LIVESEY FIRE-CLAY WORKS, near BLACKBURN: 
BROTHERS & MASON, 


ORLANDO BROTHERS, 
MANUFACTURERS OF ORLANDO BROTHERS’ 


PATENT FIRE-GLAY GAS RETORTS. 

















Tiles for Segment Ovens and every description of Fire-Clay Goods. 


MOBBERLEY & PERRY, 


FIRE-CLAY AND BRICK WORKS, 
STOURBRIDGE. 


SeLeoam 


iets of an CLAY GAS-RETORTS, Lumps, Tiles, Best Fire-Bricks, and every requisite for 
Gas-Works. Large Stock of all Sizes of Retorts on hand. 
London Depot and Stores: PHCENIX WHARF, 70, 71, 72, & 73, BANKSIDE, SOUTHWARK. 
AGENTS AND MAKERS OF GREEN’S (OF MITCHAM) PATENT COKE BARROWS. 


S. PONTIFEX & CO., 


GAS AND WATER ENGINEERS. 
Manufacturers of and Contractors for the Maintenance of 
PUBLIC LAMPS AND LANTERNS; 
GLASS—Flint, Opal, and Bent in Stock, and Cut to Sizes; WELL LAMPS; STREET 
NAME TABLETS; LAMP COLUMNS; HEAD IRONS; PUTTYLESS LAMPS; 
LANTERN COCKS; REGULATORS; LAMPLIGHTERS’ TORCHES; Wrought- 
Iron BARREL and FITTINGS; GAS and WATER MAINS Supplied and Laid; 
IRON and CLAY RETORTS Supplied and Erected; 
GAS-METERS, Wet and Dry. 














PROPRIETORS AND MANUFACTURERS OF 


BOX’S PATENT 


This Lamp may be supplied fitted with clear opal or ribbed glass, as 
also with enamel tops if required. The necessary fittings for ning 
existing Lamps to this system can be supplied at moderate prices. 


8, PONTIFEX & GO., 22, COLEMAN ST. LONDON. 


Works: 18, STEPHEN STREET, TOTTENHAM COURT ROAD, W. 
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TANGYVYES LIMITED, 


BIRMINGHAM”. 
waxes of MORTON'S serseainc RETORT-LIDS, cctwtnic'rasrennes, 


Anti-Friction CATCHES, and Self-Sustaining CROSS-BARS. 


a 





Price of Mouthpieces depends on number required, which please state when inquiring. The sizes given in list we have patterns for ; new patterns are charged for at cost price. 
P These Patent Retort Lids and Fastenings are in extensive use in most of the Gas-Works in Great Britain, America, and on the Continent, and have almost 
entirely displaced the older method of sealing by a luting of lime or other material. The Lids are made in three forms, D, oval, and round (as shown above), in each of 



























































which we have a very extensive variety of patterns from which Gas Engineers, ting the adopti lid 8 ended to make thei ion i 
order to avoid cost of pattern making, delays, &c., &c. Price of Mouthpieces depends on number dae ay Peed eee: — 
Mouthpieces with Circular Lids for Oval Retorts. Mouthpieces with D Lids for D Retorts. 

Pattern Diam. | Internal Di i Length of PRICE, Lid and 1229: 15 13 ins. | 154 x 13 ins. | 12 ins. | £11 O. 
No. — {= ermal Dimensions | Mouthpicce. [ene ‘3807 is. “ if “4 is = 14 ‘ “4 154 a é ; 0 
13658 l4ins, | 14 x12 ins, | 15 ins. £1 6 6 9899 ist» 138 ne oe i . : | 
6 | Mw 18} 12 4» | 188 » 6 12980 |16 |, 16 }, gs BRE a 117 0 
6851 By, | 1 414 » 18° 5 0 13900 | 18 ;, 133 |, e ee ee 7 0 
3629 -, -1~ te bw “ies 0 9912 |18 7» 1s¢ ” ae - S 7 0 
3580 15 ,, So « Ss 0 9962 |18 |, 134 ». 18 }, 134 5, 16 5, 17 0 
6264 16 ;, 18} 5, 154 5, 153 5 0 10982 |18 ” 134 ” a eealped _ 7 0 
5210 s.. a ee » 0 1098 |18 ;14 » | 18 ec S os 70 
6263 16 ,, 4, Be a 184 ;, 0 92 |20 718 > 20) 13 5, 15}, 90 
5370 17 3, es ge 12 0 20 "13 ” oes 194 |, 9 0 
ste ee Dwi n 17» 12 0 10251 |20 ;,13 }, 2 7 13 |, ied 90 
6183 7» 20 3,15 5 i: % 12 0 12964 |20 } 13 3, 2 3,138 5 134, 9 0 
4289 17 a a > ee 12 0 9 |20 ” 193 7 20 }, 183 5, WT . 19 0 
5270 17 5, oe w ” « 12 0 13908 | 198” 1k” 194 », 154 5, Te 20 0 

3631 18 4 18,14 4 20 14 0 20) 15. | Front.!) ae ze . 

3681 | 18 21,14 4, —‘|1sgorl5 4, 14 0 13781 { | 715 ” Back, |j2t 15 » | 1 » see 
3554 18 5, 21 15 142 » 14 0 92 | 21 5, 154 ,, "| Qh yy 158 16 200 
7957, | 18 4, 23.16 © - o 14 0 12978 |) 16 °, 20 },16 , 7 i 200 
g048* | 19», | 254,15 y, 18 18 0 13252 (20 516 5, 2 16» 18» 0 0 
; : . — a iB: ££ e = oe 200 
Mouthpieces with Oval Lids for Oval Retorts. 8977 | 21 " is - af ” = ” = ” 0 
Pak | 214 ,, 182 ,, 2 » 135 8} » 0 
. , ‘. . | |PRICE, Lid and 10497 214 ,, 133 ,, |} 21 4 19% ,, 183 5, 0 
ee | Dimensions of sae  -— anaes pa EN itungs without 8037 21 mi 18 a a) i 18) in ue eat 9 
9800 18 x 147 ins. 18 x 14gins. | 15 ins, | £115 0 10404 | 214, ” 2 14 5, 18} 0 
9205 | 20,12 24 146 ~ | 103 ,, 118 0 12410 214 ,, 182 ,, 23 on 12 ” 0 
10000 | 203}, 143 3, 204}, 14k), 6; | 118 0 13822 | 213 » 18)» oom” -_ * 4 
9680 | 2,15 |. a. , ie 220 10515 =| 225 ,, 128 224 » 128 194» 0 
10056 | 21 }, 144 3 21 5, 144 152 , 220 924 [24 14 » eo i 158» 40 
13218 | 21 |, 15 5, et oe ae 220 O07 (24 » 15k » 8 RS 40 
10514 22} ,, 198 ,, 223 », 138 183 230 9015B 25 » 14 » os 124 » 5 0 
13766 | 2 ,,17 5, 23,17 » =| ISR» 25 0 10932, {2 » 14» soe o 133» 5 0 
13269 ee 24 5, 15 16 5, 28 0 12944B (22 ,, 16 SB » os 5 0 

i ® = = oe ag wii 190 tier — 5 3 ~ Patterns marked B have curve d bottoms. ; rs in 7 192 

Mouthpieces for Round Retorts. HUNT’S PATENT EQUILIBRIUM DIRECT MAIN 








Price, Lidand Fittings & 166/180 19011201 if 0 GAS GOVERNOR. 
Mouthpieces with Circular Lids for D Retorts. nie: 





|PRICE, Lid and 
































Pattern | Diam | Internal Dimensions | Length of lritti - 
No. | Mouth. | of Retort. | Mouthpiece. a> foow 
5348 ldins, | 14 x18 ins, | 7 ins. | £1 6 6 
3463 6b» | 6B» » me . 
6678 by bb, 14 » 12 § A 
61 154 5, 154 ,, 13 yy 12 0 
13052 | 5 ay 16,13 5 18 0 
5601 | 16 ,, ee ee ee 0 
6827 16 16,11 , 17 5; 0 
4494 16 ,, 16, 14 4 y 0 
3548 16 16 5,15 | 123 ,, , 0 
16» | 164 ,, 133 ,, 123 ,, 0 
9645 16, 164 ” 134 ” | 123 ” lg 0 
4434 16 173, 14 | 14 , 0 
6469 16 ,, 18 , 14 ,, | 1b 0 
9015 16 ,, 18 , 14 5 | 183 5, 0 
4327 B, | Bn » 154 5, > 0 
8049* 16 ,, 18 , 15 5 | 178 5 , 0 
6137 16, | 203, 13% ,, 133 0 
5918 = 18 , 14 » | 14 orl] ,, 12 O 
5053 17 5 | 193 9 12 4 14 ” l 0 
7548 17 5 | 20, 13 | by l 0 
468 17 ” | 20 16 ” | 153 ” | 0 
4316B we | Been 14 yy | 0 
975 BT os SG » 6 » | 143 ,, | 0 
13459 17 5 214 ,, 184 ,, 15 ys 0 
3S, | Bn w» 150rl9 4, 40 
35 18 ” | 183 ” 15 ” 13 ” | 4 0 
10221 18 ,, 18 ,, 16 128 5, 40 
4506 18 ,, 20 , 13 » 194 40 
6470 18 ,, 20 , 18 ,, 1b 40 
6818 18 ,, 20 ,, 134 ,, 17 5 | 40 
4083 18 ,, 20, 15 » 16 40 In this Governor a throttle valve is substituted for the ordinary suspended 
5306 is, | » 14 4 3 ” 4 0 cone, all external communication being avoided by placing the lever or radius 
13295 18 ,, ey 14 5, 193 ,, | 40 arm inside the valve chamber upon the disc. 
7356 18 » xy 184 5, 13 40 The disc is carried upon steel centres upon which it is accurately balanced. 
+4 = ” = ” . ” = ” | 40 a 
2 5 ” . . * 
7640 18 5, Ce ee 73 4ins..£17 0 | 10ins...£33 0  18ins...£50 0 
fon | 0, | 0,6» | Bw», | 200 Swe 12» + 380 | 0» .. 6 0 
: 6 » + 2210 | 4» .. 42 0 2, - 72 0 
Patterns marked * have Sockets at back to connect to Retorts; all the others are 8, - 2 0 | 6, . 46 0 86 ,, --130 0 
flanged. Patterns marked B have curved bottoms. 191 ! 195 
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_Dublim, 1865, The SIX MEDALS AWARDED to THOMAS GLOVER for 
Sa als, PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for < 2 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO., ne 
DRY GAS-METER MANUFACTURERS, | | 
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METERS FITTED WITH = INDEX OR HARDING'S COUNTER, 
W. PARK IKINSON & CO. 





MANUFACTURERS OF 


DRY METERS 


VERY BEST QUALITY. 


The DIAPHRAGMS are of the Finest 
PERSIAN SHEEP SKINS. 





ly (] The CASES are of the Best m 
rl zl CHARCOAL-TINNED PLATES. in 
}=WET METERS, | : 

With PATENT THREE-PARTITION DRUMS. - 














STATION METERS & GOVERNORS, | & 


PRESSURE & EXHAUST REGISTERS, f 
MOTIVE POWER METERS, T 
Test Gasholders, Experimental Apparatus, &c., 


PRESSURE GAUGES OF EVERY DESCRIPTION. 
NEW ILLUSTRATED CATALOGUE & PRICE LIST 


Sent post free on application. 
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TUESDAY, DECEMBER 30, 1884, 
THE TENDENCY OF THE AGE. 

Tue year that is now closing has been made memorable by 
many changes. Such is the natural character of every year ; 
but the shiftings of old landmarks and changes of old courses 
that have occurred during 1884 distinguish it as a year to be 
particularly remembered as one of social and political muta- 
tion. Before everything else, of course, it will be referred to 
throughout all future time as the period when the control of 
the affairs of this nation was once for all committed to its 
householders. The importance of this event is minimized in 
our eyes by the fact that it had long been regarded as fore- 
doomed ; and so the precise period for the consummation of the 








work of enfranchisement has naturally seemed of small concern, 
the principle having been already conceded. It is not for us to 
enlarge upon the partisan aspect of this great historical occur- 
rence ; but we mention it for the purpose of drawing attention 
to something arising out of sober reflection upon it. It is 
necessary, moreover, to bear in mind that the transfer of 
governing power now under notice has been accompanied by 
a fuller recognition than was ever before recorded of the 
might of majorities. Henceforth we must in ali things 
accept the verdict of the greatest number of voices as for the 
time infallible. It is a consequence that has hardly yet been 
grasped in its fullest significance. Hitherto some real or 
hypothetical mitigation of the brute force of numbers has 
always been prov ided in the distribution of political power. 
Now all this has been relinquished, and we are committed to 
the mercy of the biggest crowd. 

Whatever may be the other results of the acceptance os 
this principle in its entirety, it may be expected that the 
Gospel of the Majority—* the greatest good for the greatest 
‘“‘ number ’’—will receive new and portentous extension in all 
future social and industrial legislation. This is simply 
logical. We turn the majority loose upon the nation, and 
must expect that they will make use of the opportunity, and 
help themselves. This has been, and will be the first idea 
of rulers of the world. Then will come a large increase to 
the legislation of a distinctly socialistic type which has of late 
years been placed upon the British Statute-book. Perhaps few 
people who have only noticed the progressive steps of modern 
social and industrial legislation, as these have come up one 
after another for public discussion, even now realize the 
length which these steps have carried us in the way of prac- 
tical Socialism. We are yet, as a nation, a long way from 
the point reached by many of the enthusiastic persons who 
call themselves Socialists ; but the life of a nation is long, 
and in a matter of this kind it is not so much the actual 
station on the journey, or the speed, as the direction of travel 
that must be regarded. What is most to be thought of here 
is that the idea expressed in the saying that ‘“‘a man may do 
‘¢as he likes with his own,” has long been abandoned in 
favour of the principle that the interests of the community 
are paramount, even in a man’s dealings with his own pro- 
perty. Nay, the modern tendency is to go beyond this, and 
to assert the principle that all property must be held subject 
to the good of the community. It is unnecessary to cite 
examples in proof of this position. Irish Land Acts and the 
Electric Lighting Act are only types of a large number of 
enactments inspired by this principle. 

The Socialism of the Electric Lighting Act may have 
escaped notice more easily than the same spirit in other 
modern legislation ; but it is very strongly marked. Here 
it is laid down, for the first time, that a class of property 
which does not actually exist is to be regarded, when it 
comes, as belonging to the community, and not to those who 
in a bygone generation would have been deemed its owners. 
How long will it be before the all-powerful majorities, who 
will henceforth have the ordering of these things, will extend 
this principle to other undertakings? The next General 
Acts for the regulation of gas and water supply (to say nothing 
of railways, &c.) will probably contain clauses placing all 
private owners of this class of property in a position, with 
regard to the communities served by them, very different 
from that in which they at present stand. It is long since 
proprietors of gas and water works have felt free to do as they 
like with what is nominally theirs. Socialistic obligations 
have been placed upon them by successive public and private 
enactments, until it will take but little more to complete their 
transformation into mere trustees, or, more strictly, mortgagees 
of confessedly public property. It would not now give the 
public a very great shock to learn that an Act had been 
passed according to all local authorities power to acquire gas 
and water undertakings in which they may be interested for 
their value as going concerns, without reference to prospective 
profits or compensation for compulsory purchase. It would 
strike most people as quite reasonable to give present owners 
the market value of their interest in any property which 
might be ‘requisitioned ’’ for the public service ; or if a trifle 
over were allowed, in consideration of the owner having to 
find another investment, generosity as well as justice would 
be deemed to have been exercised in the transaction. Yet 
this is nothing more nor less than Socialism. 

These considerations are stated here thus baldly, not with 
any intention of discussing them, but merely to point out the 
fact that, while people have been intent on the examination, 
diversion, or repulse of this and that little rill of legislation, 
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the great tide of Socialism has been advancing all along the 
line, submerging ancient landmarks, altering old channels, 
and entailing a new order of navigation. Property has been 
shorn of one after another of its immemorial prerogatives, 
until it is no longer the same thing. The typical Southern 
planter indignantly asked whether a gentleman was not 
to be permitted to ‘‘whop his own nigger ;’’ and was con- 
vinced in the negative by one of the most terrible social 
upheavals of modern times. The conversion of property 
into a trust on behalf of the community will not be similarly 
contested in these latitudes. We do these things quietly, by 
Act of Parliament, and without one recourse to the argument 
of battle. Here a little, and there a little, the process has 
gone on for a generation or more; and now, far as we are 
from calling ourselves a nation of Socialists, it may be 
doubted whether the distance remaining to be traversed in 
this direction is more difficult, though it may be longer in 
passing over, than that which has already been left behind, 
unsuspectingly and naturally, by this most steady-going of 
nations. 


ELECTRIC LIGHTING MEMORANDA. 


Tue Corporation of Bristol, acting as the Sanitary Autho- 
rity, are in possession of powers for the supply of electricity 
under the Act, and now they feel it incumbent upon them to 
do something to justify their action in obtaining an Order. 
Accordingly, they have appointed a Committee, to whom has 
been confided the investigation of the question whether it is 
practicable or advisable to start an electric lighting installa- 
tion; and the Committee are canvassing the city for sub- 
scribers. As reported in another column, the Committee 
think themselves justified in offering a supply of incandes- 
cent lighting at or about the rate of a halfpenny per 
20-candle lamp per hour; and they want to know how 
many of these lamps they may expect to let. It will 
be surprising if the response is sufficiently favourable 
to warrant the ‘‘great expense of providing the neces- 
‘‘sary works and appliances’”’ to which the Committee 
refer. It is to be supposed that the Committee have based 
their estimate upon a certain datum of lamps to be paid for ; 
and it would be interesting to know what this is. The infor- 
mation will probably be forthcoming in due time ; but for the 
present it looks as though the Committee hardly expect their 
datum to be reached, and this would form a sufficient reason 
for quietly abandoning the project. It is not likely that the 
Corporation of Bristol, who may be supposed to possess their 
fair share of the proverbial shrewdness of Bristol men, are 
particularly anxious to squander money in an enterprise that 
has never yet been shown to be profitable ; while at the same 
time they do not like to confess that the trouble and money 
spent in obtaining their Order were wasted. If, however, 
the canvass shows that the lighting would not be largely 
favoured, the whole thing would rest upon another footing ; 
and the responsibility for the abandonment of the scheme 
would lie with the public. It is to be observed that the sub- 
scribers are not required to be bound by their replies to the 
invitation of the Corporation; but there are several things 
which a prudent tradesman would like to know before coun- 
tenancing the present project. Thus, he might reasonably 
inquire whether he could depend upon the lamps not going 
out and leaving his premises in utter darkness during the 
busiest time of the evening; for how many hours a day 
the current would be laid on ; and, above all, what his outlay 
for connections and fittings would be, and who would pay for 
lamp renewals. Thus it is evident that the price quoted 
merely for the supply, which is equivalent to gas at about 6s. 
per thousand cubic feet, is only one factor of a great many 
that would have to be considered by a business man before 
he could conscientiously give his word in support of the 
Corporation proposals. Some of the inhabitants might not 
think of these points before subscribing to the preliminary 
list ; but they would appreciate their importance when the 
time for payment came, and would then consult their own 
pockets, and incontinently leave the Corporation in the lurch. 
On the whole, the failure of this canvass would be the best 
thing that could happen for Corporation and ratepayers. 

The last meeting of the Swan Electric Light Company 
was adjourned for the choice of three Directors. The retiring 
members of the Board sought re-election; but this did not 
please the proprietors, who considered that the Company 
has been scandalously mismanaged. It does not appear that 
they had any defined notion of attaching special blame to 
the gentlemen who sought re-election, but merely treated 
them as scapegoats. At the adjourned meeting Mr. Swan 





advocated the claims of these candidates; at the same time 
admitting that the Company had suffered from the general 
ignorance of the Board. He declared that now, when all the 
old Directors have served their apprenticeship, it would be 
injudicious to sacrifice them in favour of strangers. The 
proprietors, however, refused to be ‘‘ charmed”’ by Mr. Swan, 
and so they rejected the official candidates in favour of two 
fresh names; the third seat being left vacant for the time. 
The Directors of some of these concerns are really deserving 
of sympathy. They began their official career full of hopes, 
which were shared by the enthusiastic proprietors; and now 
they find the prospect of commercial success as far removed 
as ever. It is hard to confess that those patented inventions 
that promised so well have somehow gone wrong, and that 
the public will not pay the prices at which alone a profitable 
business can be carried on. Naturally, the shareholders 
blame the Directors for everything; but it is not all their 
fault. They cannot create a business out of nothing; but at 
least they can be a little more candid, and not betray such a 
tendency to hold on their seats until all the capital for which 
they should be responsible has been dissipated. 


THE BIRMINGHAM COMPRESSED AIR SCHEME, 

A very remarkable kind of public meeting was held in Bir- 
mingham last Wednesday week—a meeting which seems at 
first glance to be without precedent. It was called by the 
promoters of the Birmingham Compressed Air Power Com- 
pany, who have obtained an Act of Parliament for their scheme, 
which has been explained at length in the Journar. It may 
not be amiss, however, to repeat that the object for which the 
promoters of the Company have sought and obtained legis- 
lative sanction is the distribution, for manufacturing purposes, 
over a considerable area of the town of Birmingham, of air 
strongly compressed at a central station. The Town Council 
have accorded their moral support to the scheme, after 
receiving favourable reports from Sir F. J. Bramwell and 
Mr. Henry J.T. Piercy ; and the object of calling the recent 
meeting was to fully explain the nature and extent of 
the proposed undertaking to such of the inhabitants of the 
borough as might be interested in the scheme, either as 
future consumers or as investors. The meeting seems to 
have been very successful in every way. Several experts 
spoke simply and practically in support of the scheme ; 
and if an intelligent audience of power users—thoroughly 
alive to everything that might improve their pecuniary 
interests—cannot be got together in Birmingham, it is very 
difficult to imagine where such an assembly could be col- 
lected. Judging from the report of the proceedings, the 
scheme was thoroughly examined from every point of view, 
and unanimously approved of on grounds of economy, safety, 
and cleanliness. All that now remains, therefore, is for the 
Company to get to work and prove that they can earn a 
dividend. This they are confident of being able to secure ; 
and if their anticipations should be realized, there is no pos- 
sible reason why the consequential public benefits which they 
promise to the town should not be forthcoming. It is a most 
interesting experiment, and will attract a great deal of atten- 
tion from other manufacturing communities. 


OPENING OF THE BRADFORD ROAD (MANCHESTER) GAS- 
WORKS. 
Art last the Manchester Gas Committee have begun to make 
gas at the Bradford Road works ; the first retort having been 
charged on Tuesday, the 16th inst., by Alderman Lamb, 
the Mayor (Alderman Harwood), Mr. Hinchliffe, and Mr. 
Moulton, all of whom are, or have been, particularly con- 
nected with the enterprise. The ratepayers are to be con- 
gratulated upon the utilization, partial though it be, of plant 
and buildings which have been in hand for so many years. 
It was stated by the Mayor that even now the new works are 
only required as a preparation for the possibility of a succes- 
sion of foggy days in the depth of winter; for it is only at 
such times that the old manufacturing stations are worked up 
to their full capacity. Therefore the Bradford Road station is 
only to produce about 14 million cubic feet of gas per day, until 
further orders. The ratepayers are assured, in the inspired 
reports of the proceedings, that the time which has elapsed 
since the site for the works was purchased (in 1869) has not 
been wasted; because the Committee have, in the interval, 
been learning how to make the works the most perfect in 
the world. It may be hoped they are all that the Committee 
desire. With the aid of these works, not pushed to anything 
like their ultimate capacity, it may at least be expected that 
the citizens of Manchester will be treated to gas somewhat 
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purer than the Committee have hitherto been able to afford. It 
cannot be pretended that the prospect held out by the Mayor's 
speech upon the occasion was calculated to increase the cheerful- 
ness of the assembly who assisted at the ceremony. He as much 
as declared that the works were not really wanted. They 
would entail a considerable increase of capital, with no pros- 
pect of any corresponding increase of revenue. Sulphate of 
ammonia had fallen in price; and so, what with one thing 
and another, ‘‘ the Committee would have to be very diligent 
‘‘and very attentive if they were to continue to contribute 
** £52,000 a year for improvement purposes, pay their way, 
‘‘and continue the present price of gas.’ Alderman Har- 
wood was decidedly melancholy ; and Alderman Lamb did 
not materially help to lift the gloom, for he seems to have 
seized the opportunity, as usual, for defending the celebrated 
coal contract. Something very depressing seems to have 
hung over the whole proceedings, so far as the published 
reports may be believed. It is difficult to understand, on the 
face of the programme, why the Mayor should have talked so 
forebodingly ; and, above all, why Alderman Lamb could not 
for once have left that terrible contract in the background. 


INCREASED RATING FOR LONDON. 


Tue last Budget of the Metropolitan Board of Works will 
arouse uncomfortable feelings in the breast of the ratepayer. 
There is an increase of nearly 3d. in the pound over the 
rates levied by the Board last year. This will probably be 
represented by an additional penny in the rating-papers 
issued by the Vestries, who have to collect the money both 
for the Board and for the School Board, as well as for all the 
other spending departments of Metropolitan Government, 
including their own. If the reports of widespread distress 
and heavy expenditure upon hospital accommodation in 
respect of the small-pox epidemic are similarly translated 
into higher rating, the prospect for the Metropolitan rate- 
payer is indeed unpleasant. It is understood that the charges 
levied by the Guardians of the Poor are, in a measure, 
beyond mortal control; and may therefore only be grumbled 
at. The School Board simply despise grumbling; and 
calmly present, year after year, their swelling precepts. 
It will be strange, however, if there are no questions 
asked about the expenditure of the Metropolitan Board. 
Why, with the ever-increasing rateable value of London, 
should they need to increase their rates? Surely, it 
may be thought, they might manage to keep their improv- 
ing zeal in line with the advance in rateable value; and 
need not exasperate the heavily-burdened ratepayer with 
additional charges, when the other public authorities are 
doing the same. It may be noticed that the Coal and Wine 
Dues help the Board to the extent of £300,000 per annum. 
‘‘ What,” asks the Standard, referring to this figure, ‘ will 
‘‘the ratepayers do when these convenient duties are 
‘‘abolished 2?” It would be more to the point to ask what 
the Metropolitan Board will do. We know that their debt 
ought to be materially reduced by that time; and, for the 
rest, they must keep a better look-out upon their expenditure 
when they have to go to the ratepayers for the greater part 
of it. It should be observed that the Standard (which pro- 
bably, with the other London newspapers, notices the exist- 
ence of the Board about twice a year) is disposed to praise 
the financial administration of the authority at Spring 
Gardens; and concludes a tolerably appreciative article on 
the subject of the Budget now under consideration by de- 
claring that the labours of the members “have not always 
‘received a fair share of public recognition.”” This is 
undoubtedly true. And whose fault is it but that of the 
newspapers, which persistently ignore everything and every- 
body connected with the corporate life of London, except 
when there is a banquet mixed up with the affair? 








PRESENTATION To Mr. Wares.—On Tuesday last an interesting presen- 
tation (in the form of a drawing-room clock) was made to Mr. P. J. Wates. 
The clock, a very handsome one in the Byzantine style, bore the following 
inscription :—“ Presented to P. J. Wates, Esq., C.E., on his retirement 
from the position of Engineer to the South Metropolitan Gas Company, 
Vauxhall, by the employés of the station. Dec. 23, 1884.” Mr. Carpenter, 
on behalf of the men, made the presentation, which was acknowledged by 
Mr. Wates in feeling and appropriate terms. 

TyLpEsLEY Gas-Works.—At the meeting of the Tyldesley (Lancs.) 
Local Board, on Wednesday last, the Clerk stated that he had received 
from Messrs. Kellett and Ellis, engineers, a long communication with 
reference to the damage at the new gas-works. The document was not 
read; but the Clerk, in answer to a question by one of the members, said 
Messrs. Kellett and Ellis stated that the Tyldesley Coal Company had 
done the damage, and the Bridgwater Trustees would do more. Mr. 
Silcock said the Trustees were propping up other property in the district; 
and Mr. Mather added that the buildings in the cemetery were shaky. 
The report of the Engineers was referred to the Gas Committee. 





Water and Sanitary Affairs. 


Tuere is still need for a more perfect agreement between 
the returns published by the Registrar-General and by Sir 
Francis Bolton, as to the volume of the Metropolitan Water 
Supply. The former gives an average of 147,894,005 gallons 
per day for the month of November, while Sir Francis reports 
149,048,906 gallons. The discrepancy is to be traced to a 
difference in the returns relative to the Kast London Company. 
The Registrar-General’s report attributes a daily delivery of 
85,417,008 gallons to this Company; while Sir F. Bolton 
puts down 36,566,909 gallons. The difference is 1,149,901 
gallons ; and we are quite at a loss to account for it. Sir 
IF. Bolton enumerates more houses than the Registrar- 
General; but the difference is only 756, and this is simply 
shown in the total. At the usual rate of 226 gallons per 
house, this number would only take 171,000 gallons per 
day, and would not be limited to the district of the East 
London Company. There is a very marked difference in the 
figures by which the separate sources of supply are repre- 
sented in the two returns. The Registrar-General gives the 
average daily supply from the Thames as 75,291,107 gallons ; 
while Sir F. Bolton states it to be 84,241,951 gallons. On 
the other hand, the former gives the supply from the Lea 
and other sources as 72,602,898 gallons; while Sir Francis 
specifies 64,801,955 gallons. Again we look to the East 
London figures, and we find, by Sir F. Bolton’s table, that 
this Company, in the month of November, took 8,950,844 
gallons from the Thames, and 27,616,065 gallons from the 
Lea and other sources. But in the Registrar-General’s return 
the East London Company appear as taking no part of their 
supply from the Thames. The two authorities, we may observe, 
do not even agree to spell “Lea” in the same way; Sir 
F. Bolton adopting the orthography of the “‘ Lee’’ Con- 
servators. But the statistics are of some consequence, 
as connected with the question which has been raised as 
to the proportion of water taken from the Thames by the 
Companies. In Sir F. Bolton’s report just issued, we have 
some further observations on this subject from Mr. John 
Taylor, C.E. This gentleman now writes with reference to 
the effects of the unusual drought of the previous six months. 
From September, 1883, to March, 1884, the rainfall was 
much below the average, in consequence of which the under- 
ground basins of rivers did not receive their usual supply, 
and thus had to face the drought of the past summer and 
autumn with a deficient reserve of water. The result began 
to be observed in the lessened flow of the Thames in August. 
In September matters grew worse. The levels of the wells 
in the district were reduced, and springs failed. In that 
month the average volume of water flowing over Teddington 
Weir was about 320 million gallons per day; but during 
October and November the flow fell off so as to range as low 
as 270 or 250 million gallons daily, ‘‘ being the smallest volume 
“‘ observed for many years.” By adding 80 million gallons 
for the average daily quantity abstracted by the Water Com- 
panies, Mr. Taylor shows that the latter have recently 
abstracted more than one-fifth of the river’s volume. Hap- 
pily the crisis is now over; the river flow during the latter 
part of November being 400 or 500 million gallons per day 
beyond the quantity taken by the Companies. Concerning 
the purity of the supply, both as furnished from the 
Thames and the Lea, the reports are highly favourable. Dr. 
Frankland speaks of the organic matter in the Thames supply 
as being “ unusually small,’’ and in the supply from the Lea 
as being ‘“‘remarkably” so. All the samples were “ clear 
and bright.” Mr. Crookes, Dr. Odling, and Dr. C. Meymott 
Tidy state that the proportions of organic matter have ‘ con- 
‘tinued low, and below the average for the season of the 
‘‘year.” In the “colour table ”’ it is interesting to observe the 
very moderate extent of the brown tint. The standard for the 
blue tint being 20, that of the brown averaged 9 in the West 
Middlesex supply, 8 in the Chelsea, 5-8 in the East London, 
and 4-6 in the New River. The colour test, as applied by 
Mr. Crookes, appears very trustworthy, and stands in singular 
agreement with some other results. 

The Local Government Board inquiry with reference to 
the proposed dissolution of the Lower Thames Valley Main 
Sewerage Board was resumed at Kingston on Tuesday last, 
after a week's adjournment. On Wednesday the approach 
of Christmas rendered another adjournment necessary ; and 
the inquiry will be taken up again to-day, when evidence is 
to be offered in support of Sir J. Bazalgette’s scheme for carry- 
ing the sewage of the district down to Crossness. This 
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project was adopted a few days ago at a special meeting of 
the Joint Board, as stated in the Journat last week. An 
active minority is strongly opposed to the scheme ; and the 
dissentient members of the Board have drawn up a report 
setting forth their views. An argument, not very convincing 
in its nature, is adduced to show that the scheme is ultra 
vires; the foundation of the plea being that ‘‘ no necessity ” 
ean be shown for taking the sewage to Crossness. The 
minority say they are advised that almost any one of the 
landowners, through whose land it is proposed to take the 
sewer, could obtain an injunction to restrain the Board from 
thus invading his property. Of course, if this be so, it may 
be prudent to seek for an Act of Parliament to authorize the 
works; but it is to be hoped that the unfortunate ratepayers 
will be spared the cost of promoting a Bill for this purpose. 
It is perfectly certain that any scheme for the drainage of the 
Lower Thames Valley will be opposed at every turn, whether 
in Parliament or elsewhere; and it will be a happy thing if 
the Local Government Board can settle the matter once for 
all. It is considered that the Board can do so, inasmuch as 
the land required for permanent occupation at Crossness and 
elsewhere can be obtained by agreement. Another objection 
urged against the project is that the Joint Board would not be 
justified in imposing upon the ratepayers an expense which, 
even if Sir J. Bazalgette’s estimate is not exceeded, is 
more than double the charge which would be incurred by an 
alternative project—viz., that proposed by Mr. Wentworth 
Shields. This other plan is one whereby the sewage would 
be conducted to land situated in the parishes of Twickenham 
and Isleworth, where it would be dealt with by a process of 
defcecation similar to that proposed by Messrs. Mansergh and 
Melliss for the Mortlake scheme ; the effluent going into the 
Thames about three-quarters of a mile below Richmond 
Bridge. It is said that this project ‘‘ does not appear open 
“to any successful opposition.” But the fact that it has 
been rejected by the Joint Board must go for something ; 
and we apprehend that the Local Government Board will 
know very well how to decide on the relative merits of the 
two schemes. A defccating sewage station discharging its 
effluent three-quarters of a mile below Richmond Bridge 
seems a singularly hopeless proposal, judging by the fate 
of the Mortlake scheme. In some way or other we must 
expect that the plan of Sir J. Bazalgette will be authorized ; 
though we are rather surprised at a remark made by the 
Inspector, that the plan is at variance with the recent report 
of the Royal Commission. It seems rather to be in perfect 
harmony with that report, and to be very materially supported 
by it, except that raw sewage is not to be allowed to enter the 
Thames anywhere. This requirement may have prompted 
the remark by Mr. J. Thornhill Harrison ; but the objection 
is easily overcome, and has, in fact, been anticipated. 





GEssavs, Commentaries, and Rebielos. 





THE DISTRIBUTION OF STEAM FOR HEATING AND 
POWER. 
Amone other peculiarly American institutions must be classed the 
distribution of heat in large towns by means of high-pressure 
steam. From time to time reference is made to the success of 
this system of heating, as an example of the favour accorded in 
the United States to novel schemes for lessening domestic labour. 
Another view of the operations of the steam-heating companies is 
that they create a great deal of inconvenience by the disturbance of 
streets, which would not be tolerated by less easy-going commu- 
nities. These views represent the best and worst of the system in 
question, as seen from the consumers’ standpoint. It will be 
readily understood that an accessible means of warming a dwelling- 
house, warehouse, or shop without interior fires, and at reasonable 
cost, is much appreciated. After all that is to be said in favour of 
the open coal fire, it is probable that even in England a safe, con- 
stant, and cheap means of heating without fire, such as that sup- 
plied by steam-pipes laid on from a main in the street, would be 
found convenient for many purposes. When the choice lies 
between a steam radiator and a close stove—which is the general 
condition in the ‘‘hard-coal” districts of North America—the 
chances of the former should be considerably enhanced. In such 
conditions, sentiment and prejudice cannot be supposed to influence 
the comparison, as they undoubtedly would in England; and the 
acceptability of steam heating must become simply a question of 
cost. As against the convenience of the consumer, however, must 
be set the nuisance which steam-heating companies commit in their 
treatment of the public highways. It is necessary, in order that 
there should be a reasonable prospect of commercial success for 
an undertaking of this kind, that it should be placed in thickly 
inhabited districts, where the consumption per mile of street main 
is likely to be high. What is true of gas supply in this regard is 





still more true of steam, since it is always losing heat with every 
unit of length of main. Of course, on the other hand, these eligible 
districts are those that suffer most from main and service laying 
operations. There are two or three steam-heating companies carry- 
ing on competing operations, more or less actively, in the business 
portions of New York; and the hindrance to traffic thereby caused 
has been very loudly complained of. Still, the advantage of a 
method of heating which may be relied upon to keep a house warm 
during all the long months of the severe winters of the Northern 
Atlantic States, without requiring any attention on the part of the 
residents, have in many places secured the adoption of the system, 
notwithstanding its attendant inconveniences. 

The greater part of the credit for organizing steam heating into 
a regular business is accorded to Mr. Birdsill Holly, of Lockport, 
New York State, who brought the matter before the public in 1876, 
and in the following year carried out an experiment in steam dis- 
tribution by about three miles of underground pipe. Mr. Holly’s 
system is, naturally, exceedingly simple. Steam is generated in 
boilers placed in some central spot, transmitted underground by 
well-lagged mains, and utilized by means of services terminating 
in radiating coils, cooking-stoves, &ec. The steam is maintained 
within certain well-defined limits of pressure—say an average of 
25 to 30 lbs. per square inch all over the district—and the con- 
sumption is recorded by consumers’ meters of simple construction. 
Usually the Company take the service to the kerbstone; the con- 
sumer paying for everything beyond. The principal difficulty lay 
in the prevention of condensation in the underground mains. The 
question of condensation is, indeed, the vital point of the system; 
and when it is remembered that the ground might be frozen to a 
depth of 2 feet, and that every additional inch of depth seriously 
increases the cost of laying, besides incurring the danger of 
finding water in the subsoil, it will be seen that the practical 
problem of distributing steam in this way, without absolutely ruin- 
ous loss, is not easy to solve. The mains in use at Lockport 
were of American standard wrought-iron steam-pipe, 14 inches 
in diameter and upwards, tested to 500 lbs. pressure per 
square inch, and screwed. To prepare them for laying, the naked 
pipes were held in a lathe and there wrapped with 4 inch of sheet 
asbestos, followed by 4 inch of hair felt, then Manilla paper, and 
finished by lagging with %-inch wood strips {bound with copper 
wire. Outside all were solid pine-logs, bored out 2 inches larger 
than the pipe (the outer thickness being nowhere less than 3 or 4 
inches) ; and the ends of the logs were jointed. In order to keep 
these pipe-casings dry, a tile drain was first buried in ballast at the 
bottom of the trench, which was from 3 to 4 feet deep. The drain 
was frequently connected with the sewers, and the whole casing 
was covered with a tarred wooden roofing before being filled in. 
Of course, these extraordinarily protected mains could never be 
touched for services; and therefore junction service-boxes were 
provided at convenient intervals along the street, accessible by 
means of a brick-set manhole and cover. Expansion joints, with 
asbestos packing, formed part of these junctions. More recently, 
elastic copper ends have been provided, and stuffing-boxes dis- 
carded. The services were, of course, lagged like the main. 

The steam, on entering any building through the service-pipe, at 
high pressure, immediately passes through a regulator and reducing 
valve, by which the pressure is automatically checked to any re- 
quired extent—generally to about 2 to 5 lbs. Then it passes the 
meter, upon the successful working of which the financial success 
of the system depends. The difficulty in designing a satisfactory 
measuring instrument for this purpose consists in the fact that while 
it is steam that is being measured, the consumer really should pay 
for heat. The meter now in use is pronounced fairly satisfactory. 
It is a cast-iron box containing an arrangement of paddle-wheels 
driven by the current of steam. The revolutions of the measuring- 
wheel are recorded upon dials; but the index does not read bulk 
or weight, but arbitrary units, the value of which has been ascer- 
tained by experiment. The heat is therefore charged for at so 
much per 1000 units. The radiators are pipe-coils of various 
designs ; and the steam is also used for cooking, being superheated 
for this purpose by a gas-flame. 

The success of Mr. Holly’s experiment at Lockport naturally 
led to trials in other towns ; but—according to Mr. J. H. Bartlett, 
who collected most of these statistics for the British Association— 
these early attempts did not generally succeed. In many cases 
the pipe trenches were not properly drained; and the loss by con- 
densation was consequently ruinous. The first meters were 
unreliable; and the only way of charging was by estimate based 
on the consumers’ coal bills—a system which, of course, caused 
severe injury to the companies. It was the old story of the early 
gas companies and the later electric light companies—distribution 
and measurement were the two horns of the dilemma upon which 
the steam-heating companies were hung. 

The most promising and best-organized attempts to make the 
technical possibility a commercial success is that of the first New 
York Company. Ten sites for stations have been selected by the 
managers of this ambitious undertaking; and one has been built 
with capacity for 64 Babcock and Wilcox sectional boilers, all of 
250-horse power, or 16,000-horse power in all. Two chimneys 225 
feet high, supplemented with blowers, will serve these boilers. The 
interior of the chimney-shaft is 27 ft. by 8 ft. 4in. in area at the 
bottom. The boilers will be set on four floors, one over the other; 
and the coal will first be elevated to the roof, and delivered by 
shoots before every boiler. At the beginning of the year the 
Company had 5 miles of street-mains laid. These mains are from 
6 to 10 feet underground; and sustain a mean pressure of 80 Ibs. 
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per square inch. They are of lap-welded tube, and run at present 
to 16 inches in diameter; but some of 20 and 24 inches diameter are 
to be laid down shortly. The joints are made with flanges, bolted ; 
the flanges being expanded from the pipe itself. Copper expansion 
ends are provided; and the condensed water is returned to the 
works through a pipe laid underneath the steam-main. Both pipes 
are packed with slag-wool in a well-drained brick chamber. In 
comparison with individual heating by means of hot-air furnaces 
or steam-pipes, the New York Company’s supply is declared to be 
very economical. It should be stated that the Company also 
supply steam for engines, including some electric light motors. 
The consumption of steam by restaurants and hotels, for cooking 
urposes, is expected to be very considerable. One place of this 
ind, said to be the largest restaurant in the world (serving about 
10,000 meals daily), takes £3000 worth of steam per annum. 

It is stated that among the most successful suppliers of steam for 
public use is the Gas Company of Springfield, Massachusetts, who 
took up the work in 1878, and have never had any serious trouble. 
Probably this success is owing to their previous experience in gas 
distribution, which would enable them to keep clear of various 
difficulties that would gravely perplex beginners. The Company 
utilize in this way the waste heat from their retort-settings; and 
also, when the business extended, found a profitable use for their 
coke and breeze. They began with a very short line of main, and 
extended the pipes as their consumers increased. The Company’s 
returns for last winter showed a roll of 194 consumers, requiring a 
gross amount of 4000 tons of fuel for the season. The loss by con- 
densation is set down at 10 per cent.; the consumers are reported 
‘very much pleased ;” and although the price of the service does 
not appear, it is said to compare favourably with furnace heat. A 
separate capital of 50,000 dols. has been set aside for this depart- 
ment. The plant comprises 9 boilers, giving a total of 685-horse 
power, distributing steam through 18,780 lineal feet of pipe. The 
Company made 12 per cent. profit on the season’s work. This is a 
success which speaks for itself; and it should further be remarked 
that the steam-heating undertaking of the Springfield Gas Com- 
pany is one of the largest out of New York. 

No other gas company appears to have taken up this branch; 
and it must be admitted that the companies specially devoted to 
this work have not done so well. One concern tried to heat London 
(Ont.) with steam generated with oil and tar; but although it 
started with 150 consumers, it failed during the second season. A 
small concern at Clearfield (Pennsylvania) made 6 per cent. last 
season, and expects to do more; but while some are still hopeful, 
others are despondent, and several have “sunk all their capital 
and shut down for good ; in another word, busted.” The prospects 
of the great New York concern, with its 3,000,000 dols. of capital, 
are not altogether cloudless, although the management is jubilant 
and ostentatiously confident. 

It has been repeatedly suggested that gas companies might find 
a sale for their surplus coke in the form of fuel gas; but the idea 
of selling steam in this manner has not attracted much attention 
out of America. Neither is it likely to spread, upon a review of 
the conditions and circumstances. Something might be possible 
in specially favourable localities; but these must be infrequent. It 
must be remembered that this is not so much a question of supply- 
ing steam for use in factories as of selling the same for heating. 
Consequently there is the incidence of season to be reckoned with. 
In the Atlantic States the season lasts seven months; in Colorado 
the service is maintained for eight months. Of course, the long 
season when the plant is lying dead is a serious drawback to the 
fortunes of an undertaking. Buildings and a proportionate staff 
have to be kept on for little work and no profit, if it is a purely 
heating business ; and the mains—the vital part of the plant—are 
rusting and deteriorating during this time more rapidly than when 
at work. It might be expected that the first warming up of the 
network of pipes after their long rest is the signal for breakages and 
trouble all over the district. It cannot mend matters if the mains 
are used for supplying motive steam all the year round; for in this 
case, unless this class of consumers forms the majority, mains 
capable of doing all the winter’s work have to be kept charged 
during the summer, and the same condensation goes on for a few 
customers as for many. A few consumers of power all the year 
round would thus be a cause of more loss than profit, if all the net- 
work of mains is to be kept charged for their benefit. This seems 
to be one of the secret difficulties of the New York experiment. In 
a general way, the supply of steam for power can scarcely pay, 
except in the case of a number of small users served by a short 
main ; and even then it would be better to run a separate main for 
heating in winter. Gas companies know to their cost the difficulty 
and waste of capital due to disproportionate summer and winter 

roduction. The worst situated gas-works cannot, in this respect, 

e so heavily burdened as the most fortunate steam-heating com- 
pany. Still, some of them seem to make money; although the 
system has not been in existence anywhere a sufficient time for the 
influence of repairs and renewals to be fully felt. Many years must 
elapse before even the Springfield Gas Company can be felicitated 
on the permanent success of their enterprise, promising as it looks 
on the present facts. 


GAS AND WATER COMPANIES IN THE MONEY MARKET. 
THE past week having been so largely devoted to holiday-making 
and pleasure, it might almost be thought that a full and sufficient 
chronicle of the business done in it need only parody the famous 
chapter upon the snakes of Ireland—* There are none.” But the 
week has not been quite a blank; and before Christmastide 








actually set in with all its severity, a very fair amount of business 
was done in gas stocks, all things considered. Continental Unions 
were advanced another } each; and European new (which have 
been standing unchanged for three months) at length raised their 
sellers’ prices—a move well warranted by the near approach of the 
time for payment of the next dividend. Metropolitan of Melbourne, 
too, continuing in good favour, has improved 1. Such was the 
position of affairs when the market closed on Wednesday. Upon 
its opening on Saturday, a tendency to lower prices was manifested 
generally throughout the Money Market. It really would seem as 
if no season were out of season for “ bears;” and it must be con- 
ceded that they make the most of their opportunities. Profiting 
by such as offered in the Gas Market, they put Gaslight and Coke 
“A” down 1; and business was marked at 2214—the lowest of 
the week. There, however, the depressing influence stopped. 
Scarcely any other business was done; and the prices of all other 
stocks remained unchanged. 

In the stocks of the Water Companies, business has been of the 
quietest character; but there is a material accession of strength 
almost throughout the list, fully justifying the favourable impres- 
sions we noted last week. The upward tendency showed itself 
markedly on Monday; and the general firmness continued unim- 

aired till the close, when Chelsea and Southwark had each 
improved 1; East London, 2; and West Middlesex, 3. 


The markets closed at the end of the week as follows :— 
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100,000} 20 |98Nov.; 10 |Bahia,Limited. . . . 24-25 ,.. 18 0 0 
200,000, 5 |18Nov.| 7 |Bombay, Limited . . . .| 6) 64-7 |.. 5 7 1 
880,000 Stck.| 28 Aug.| 103 Brentford Consolidated . .| 100 |208—213 .. 5 011 
110,000} ,, | 4 7; Do. New. . « « «| 100 |\52—157| .. 418 8 
220,000) 20 |26Sept.| 10 (Brighton & Hove, Original .| 20 | 85—87 -6 8 O 
,000' 20 | jo 113 |British. . . . « « «+ +| 20/ 41-48)... 5 47 
278,750| 10 |18Nov.| 10 |Buenos Ayres (New) Limited) 10 |13}—183).. [7 5 5 
147,740) 20 |28Aug.| 7 |Cagliari, Limited . . . «| 20 |21$--224).. 6 4 5 
550,000|Stck.| 15 Oct, | 133 |Commercial, Old Stock . .| 100 |250—255 .. 5 811 
125,845, » | w» 103 | Do, New do. ._ .| 100 |187—192) .. |5 6 9 
70,000, ,, | 27June 44 | Do. 44 p.c. Deb. do.| 100 |L17—122) .. 3 18 9 
557,320} 20 |12June| 10 |Continental Union, Limited.) 20 |394—404/+3 418 9 
242,680] 20 | ,, | 10 | Do. New '69&'72) 14 | 28—29 +} 416 7 
200,000} 20; , | 7 | Do. 7 p.c. Pref. | 20 /82}—334) +4 |4 3 7 
75,000 Stck. 26Sept.| 10 (Crystal Palace District | 100 |185—190' .. [5 5 8 
Mw oo 1 8 Do. p. Cc | 100 |185—140) .. |5 0 0 
50,000} ,, | ~ | Do. 6 p. c. Pref.) 100 |127—182 .. |4 10 10 
234,060 10 |30July| 11 \European Limited . . 10 |214—224) .. [417 9 
000; 10 | , | 1 Do. New. «| 74/154—164/+3 |5 0 0 
177,030, 10 | * | 11 | Do. do. . .| 5 |L0h—114/+3 /4 15 10 
5,442,550) Stck.| 14 Xug. | 12 |Gaslight& Coke, A,Ordinary| 100 |219—223, -1\15 6 7 
100,000} , | 4 | 4 Do. B,4p.c.max.| 100 84—87 | .. (411 11 
665,000 », | 4, | 10 Do. C,D,&E,10p.c.Pf.| 100 |236—240! .. 4 3 4 
80,000) » | » | Do. F, 5 p.c. Prf. | 100 |118—118} .. 4 4 8 
60,000 » | » | 78] Do.  G,7p.c. do. | 100 |163—168| .. |4 9 8 
1,300,000) ,, ” 7 Do. H,7 p.c. max.| 100 |147—152| .. |412 1 
466,588 |. a. oe Do. J,10 p. c. Prf.| 100 |234—288| .. 4 4 0 
1,061,335, ,, |12Dec.| 4 Do. 4p.c. Deb.Stk.| 100 |107-109*} .. 818 4 
912, » | » | 4 Do. 44p.c. do. | 100 116-120*| .. 315 0 
475,020 2 | Do. 6p.c.. . +| 100 158-161")... 814 6 
8,500,000) ,, |13Noy.| 10 (Imperial Continental. . .| 100 (208-208) .. 416 1 
5,000; 5 |27June) 4 |Malta & Mediterranean,Ltd.| 5 | 3f—-44/.. 414 1 
297,500, 100 | 10Oct.| 5 |Met.of Melbourne,5 p.c. Deb.) 100 |103—105)+1 415 2 
541,920; 20 |28Nov.| 6 |Montevideo, Limited. . .| 20 164-174 . (617 1 
50,000) 5 | | 10 Oriental, Limited. . . .| 6| 8-9 |.. (511 1 
50,000, 5 | 15 Oct. Ottoman, Limited. . . .| 5 | 43—5}|.. 618 4 
750,000| 20 |26Sepi.| 10 |Rio de Janeiro, Limited. :) 20 \22—934| /: 810 2 
80,000, 10 | 150ct.| 10 (San Paulo,Limited . . .| 10/| 18—l4/|.. 7 210 
500,000 Stck./ 28 Aug.| 144 |South Metropolitan, A Stock! 100 |260—265| .. |5 9 5 
1,350,000), » | 112] Do. B do. | 100 /217—22:) .. 5 6 10 
805,200 ,, | o7 June! 5 | Do. 5p.c. Deb. Stk.) 100 '127—130| .. |8 16 11 
000, 5 | 26Sept.) 10 |Tottenham & Edm'ntn, Orig.| 5 | 10—11 » 41010 
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684,725 Stck.|27 June’ 7} Chelsea,Ordinary. . . .| 100 198—19&|/+1 318 2 
1,695,260} » |  » 74 East London, Ordinary . .| 100 184—189|+2 319 4 
(00,000, 50 |12June) 8% |Grand Junction °° | 50 106—11]1| .. 316 6 
699,250 Stck.|18Nov.| 10 |Kent . . . +. » « « «| 100 245-25] .. 4 0 0 
951,800) 100 |27 June) 74 |/Lambeth, 10 p. c. max. -| 100 182—187} .. 4 0 2 
406'200| 100) » | | Do. Tp.c.max.. ,| 100 /170—175|.. 4 5 8 
150,000/Stck.|26 Sept.) 4 | 0. 4p. c. Deb. Stk. | 100 111—114| .. (810 1 
500,000| 100 | 14 Aug. | 123 |New River, New Shares . | 100 825-830 .. 813 5 
1,000,000Stck. , | 4 | Do. 4p.c. Deb. Stk. || 100 113—116.. 8 811 
742,300 Stck.|12Dec.| 8 |S'thwk&V’xhall,10p.c.max | 100 180-185") +1 |4 : : 

+ + « «| 100 [240-245*'+8 |4 


1,154,541) » | » | 10 |West Middlesex ay 
| | | *Exdiv. 


Tne many friends of Mr. D. C. Niven, Engineer and Manager of the 
Oriental Gas Company’s works, Calcutta, will sincerely sympathize with 
him in the sudden death of his wife—a lady he married shortly before he 
left England for India in the autumn of 1882. Mrs. Niven, who was only 
28 years of age, died of cholera (after 12 hours’ illness) on the 24th ult., and 
was buried the following day in the Scotch Burial Ground, Calcutta ; a 
large number of friends attending the funeral as a mark of respect. 

Tue annual tea party of the workmen employed at the Rochdale Road 
station of the Manchester Corporation Gas-Works was held on Saturday 
the 20th inst. in the Gould Street Sunday School, adjoining the works. 
The spacious room was crowded; and the proceedings were very enjoy- 
able. After tea, Mr. S. Barratt, the Manager of the works, presided, and 
a very interesting programme was gone through, consisting of addresses, 
vocal and instrumental music, and an exhibition of electrical experiments. 
Mr. Harry Antonic enlivened the evening by a series of character delinea- 
tions and songs. 

ALTHOUGH as an illuminating power the electric light at the Law Courts 
seems, says the Builder, satisfactory enough, yet it is anything but satis- 
factory to find that the noise of the engines beneath the central hall is 
perfectly perceptible, and that their vibration extends even to some of the 
courts. Phis in itself is not only disagreeable, but is trying to the nervous 
systems of men who spend so much time in court, and often at consider- 
able mental and physical tension. The cracks in the tesselated pavement 
of the Central Hall are sad to behold; and the effect of the vibration of 
the engines beneath is likely to have a still further harmful effect. 
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Woop PRESERVATION. 


From an article in a recent number of the Scientific American, 
it appears that the people of the United States are becoming alive 
to the immense drain upon their forests in order to meet the de- 
mand for timber for purposes of bridge and railway construction. 
From the fact that the American Institute of Civil Engineers 
have for some time past been collecting information concerning 
the various methods of timber preservation, with the eventual 
object of issuing a report upon the subject, we must presume that 
the value of preservation by creosoting, &c., is only just being 
recognized by the Americans. The importance of the subject will 
be the better understood when it is mentioned that, for railway 
ties alone, the annual consumption of timber in the United States 
amounts to 144,203,933 cubic feet; and that the average duration 
of the wood is only six years. In anticipation of a rise in the price 
of wood, with this enormous drain on the resources of the country, 
there is no doubt that creosoting will be largely adopted. The 
author of the article in the Scientific American appears to be im- 
bued with the older notions on the subject—as to the preservation 
of the timber being due to the coagulation of the albumen of the 
wood, and that ‘‘creosote’’ is the active ingredient; wood tar 
being stated as more suitable than “dead oil” from coal tar. In 
the valuable paper by Mr. Boulton, read before the English Insti- 
tution of Civil Engineers, which was noticed in the Journat for the 
9th inst., the Americans have at their disposal a fund of informa- 
tion on this matter ; and it is therefore to be hoped that the sister 
country will profit by more recent knowledge on the subject 
generally, and not have to discover by bitter experience that many 
of the older ideas were erroneous. America has plenty of coal tar 
at her disposal, and there is no reason why creosoting should not 
be carried out there in the future as successfully as it is now prac- 
tised in the mother country. 


Domestic Etectric LIGHTING IN FRANCE. 


Several different systems of electric lighting are in vogue in 
French private houses; but, says La Nature, they are all some- 
what costly. One of the best systems is that of Gaston Menier, in 
which 150 Swan lamps are used, supplied by a series of 22 accu- 
mulators. These nominally yield from 40 to 50 ampéres, which 
are sufficient to supply 60 lamps at a time—a number more than 
sufficient for any ordinary purpose. The accumulators are charged 
each day by a continuous-current Gramme machine, regulated by 
resistances introduced into the circuit. The machine is driven by 
a 5-horse power “ Otto”’ gas-engine. With a little practice, the 
servant who has charge of the lighting can, it is said, estimate 
the consumption pretty accurately, and re-charge the accumu- 
lators; allowing an excess of 10 or 12 per cent. for loss—possible 
errors. When it is necessary to use all the lamps, the direct supply 
from the machine is added to that of the accumulators. 


CaLciumM OXYSULPHIDES. 


If sulphur is boiled in milk of lime, and allowed to cool in a 
vessel from which air is carefully excluded, crystals are obtained, 
having the composition Ca 8;,2Ca 0+ 10H,0. These crystals 
dissolve in hydrochloric acid, with the formation of hydrogen super- 
sulphide (H, S,), and a small quantity of sulphuretted hydrogen. 
If calcium monosulphide is boiled with water and sulphur, or if 
milk of lime is acted upon by sulphuretted hydrogen, and the 
solution slightly exposed to the atmosphere, crystals are obtained, 
having the composition Ca §;,CaO-+14H,0. In each case the 
exact number of molecules of water is not certain. 





Gas-Works EmMpPLoyYEs AND EpripEmics. 


The serious outbreak of cholera with which France has recently 
been visited has caused inquiry to be made as to the extent to 
which persons engaged in particular manufacturing operations 
enjoy immunity from, or are rendered more susceptible to the 
attacks of epidemic disease. It has been known almost ever since 
the establishment of gas-works that the exhalations arising in 
the various processes of gas manufacture—although, perhaps, not 
specially pleasing to the olfactory organs—are not detrimental to 
health, but are, on the contrary, highly beneficial in special forms 
of disease, such as whooping cough and croup. The extensive use, 
in throat ailments, of preparations in which some form of carbolic 
acid figures largely, is a testimony to the value of this derivative 
of coal tar as a therapeutic agent. A recent issue of the Journal 
des Usines a Gaz contained an article in which particulars are 
given respecting certain investigations made by a Dr. Lemaire 
some years ago into the subject of the influence of coal tar and its 
derivatives upon the health of the workmen employed in the pre- 
paration of these substances. His inquiries were made chiefly in 
connection with the employés of the Paris Gas Company. He 
found that those whose duties did not necessitate a prolonged stay 
in the parts of the works where tar was to be found, were liable to 
all kinds of ailments, and formed a considerable proportion of the 
number on the sick-list; while among the workmen specially 
occupied with tar, only three were sick in the course of seven 
years. This result is all the more striking when the number of 
workmen in the service. of the Company at the period referred to 
is considered. There were altogether 20,553 men, of whom 764 
were engaged in some occupation connected with tar. Dr. Lemaire 
also cites the case of the Bayonne Gas- Works, where the workmen 
had not only not been attacked by cholera during its prevalence, 





but generally enjoyed immunity from skin diseases. M. Bouley, a 
professor at the Veterinary School at Alfort, found, as long ago as 
1860, that gas-works employés escaped during cholera epidemics ; 
and the communication of this fact to Dr. Lemaire caused him to 
institute his inquiries into the subject. 


POLYSULPHIDES OF SopDIUM. 


Some experiments on this class of compounds have recently been 
conducted by Herr Béttger (Annalen, 335-342), who has described 
no less than five different sulphides of sodium. The monosulphide 
(NaS, + 5 H, O) was obtained by saturating one-half of an alcoholic 
solution of soda with hydrogen sulphide; then adding the other 
half of the soda, and allowing it to crystallize without contact with 
air. It forms long white prisms, which lose three molecules of 
water when heated to 212° Fahr., and the remainder at a tempera- 
ture of 860° Fahr. It can thus be obtained in the anhydrous form. 
The hydrated salt is readily and completely decomposed by carbonic 
acid at ordinary temperatures ; but the anhydrous salt is not appre- 
ciably acted upon unless raised to a temperature above 212° in a 
current of the gas. The monosulphide oxidizes readily on exposure 
to air. The polysulphides were prepared by heating alcoholic 
solutions of the monosulphide with the calculated amount of sulphur 
at 212°; and the liquid was subsequently cooled some 20° below 
freezing point to obtain crystals. The disulphide (Na, 8, + 5 H, O) 
forms groups of sulphur-yellow crystals, and loses three molecules of 
water when heated to 212°. The trisulphide (Na, 8, + 3 H, O) forms 
dark golden-yellow crystals, which fuse into a liver-coloured mass 
when raised to a temperature of 212°. It loses two molecules of water 
at this temperature, and becomes anhydrous if raised to 385°. The 
tetrasulphide (Naz 8, + 8 HO) is obtained in orange-red crystals ; 
and when heated above 212° a part of its sulphur is evolved as 
hydrogen sulphide. The pentasulphide (Na, 8, + 8H,0O) forms 
dark orange-yellow crystals, and commences to decompose when 
heated to 212°. On boiling the pentasulphide with lead hydroxide, 
the products obtained were lead sulphide and sodium thiosulphate. 
The tetrasulphide yielded the same products, with sodium hydroxide 
in addition. 





Comnumicxted Article. 


THE COOPER COAL-LIMING PROCESS AT TUNBRIDGE 
WELLS. 
By Norton H. Humpnrys, F.C.S. 

Many who have read the numerous and, in some cases, con- 
flicting reports that have been published respecting the Cooper 
coal-liming process, may, like the writer, have been led to form the 
opinion that there must be something radically different in the 
modus operandi by which this process has been tried at Tunbridge 
Wells (where it has now been in operation for more than a year, 
and that not by way of a small experiment, but dealing with the 
whole of the gas sent out from the works), and that to which it has 
been subjected at other works. After a careful perusal of all the 
published matter on the subject, including Mr. R. P. Spice’s book 
on purification,* it appeared there were some differences that might 
be accounted for, by possible differences in the manner of mixing 
the coal or in the subsequent processes of condensation, &c., to 
which the gas is subjected. Having arrived at this conclusion, it 
was with considerable interest that the writer recently availed him- 
self of the opportunity furnished by the kindly courtesy of Mr. 
Spice and Mr. A. Dougall (the latter gentleman being the Manager 
of the Tunbridge Wells Gas Company) of visiting Tunbridge Wells, 
and seeing the whole process in operation. It has since been sug- 
gested to him, by friends residing in various parts of the country 
who at this busy season of the year are not able to afford the time 
for a personal visit to Tunbridge Wells, that a few notes of the results 
actually observed would form an acceptable communication to the 
JournaL. And this suggestion is the more readily accepted because 
it affords an opportunity of throwing some additional light on the 
causes of the discrepancies in results, which are notorious. My 
remarks on the subject will be brief, because not only the whole 
modus operandi of the Cooper process, but also the general design 
of the Tunbridge Wells Gas- Works, are familiar to most readers of 
the JouRNAL. 

I will commence with the coal used, and the means of preparing 
the mixture of coal and lime. It is known that West’s machinery 
for drawing and charging retorts is used ; and it is only necessary to 
remind the reader that in this system the coal is shovelled into a 
coal-breaker situated on the ground level, and broken up therein— 
scarcely into coarse powder (although a great deal of dust is neces- 
sarily formed during the breaking), but into small pieces, let us 
say of the size of beans. From the breaker it is conveyed, by an 
endless series of buckets, toan overhead hopper. From this hopper 
it is supplied, as required, to the travelling hopper ; and from thence 
to the charging cradle. This arrangement of apparatus appears so 
remarkably adapted to the requirements of the Cooper process, that, 
if the writer had any interest in the process, he would be inclined 
to make a strong point of the desirability of adopting West's system 
as almost a necessary adjunct. It is generally understood that the 
more intimate the mixture of coal and lime, the greater will be the 
proportion of the nitrogen converted into ammonia. If a very 
intimate degree of mixture is secured, by having both ingredients 
in very fine powder, and using an excess of the lime, it is possible 











* “A Treatise on the Purification of Coal Gas and the Advantages of 
Cooper’s Coal-Liming Process.” 
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to convert the whole of the nitrogen into ammonia. And Mr. 
Cooper’s claim appears to be that the rough-and-ready methods 
of mixing that are practicable in the course of the ordinary pro- 
cesses of gas making are sufficient to secure, not any approxi- 
mation to theoretical results, but such a further conversion of 
nitrogen as will amount to an increase of some 80 per cent. in 
the quantity of ammonia produced. Now, I noticed that this 
“breaker,” which forms part of the West system, is also an effi- 
cient mixer. The coal and lime being fed into it in proper propor- 
tion (one shovelful of slaked lime to each barrowful of coal was 
being used on the occasion of my visit), it passes into the buckets 
on the elevators in a very fair state of mixture ; and the mixing is 
further continued by the fall of the material from the elevator into 
the overhead hopper, from the overhead hopper into the travelling 
hopper, from the travelling hopper into the charging cradle, and 
from the charging cradle into the retort. So that, in addition to 
passing through the breaker, the material is subjected to an amount 
of turning about, before reaching the retort, that is equivalent to 
a systematic turning with shovels four or five times repeated. So 
the advantage of using the West process in conjunction with the 
liming process is that the coal and lime are, as an incidental 
matter (and therefore without any additional expense), well mixed 
before reaching the retort. 

The retorts in use—beds of seven, set back to back, but not through 
retorts—were in fair condition, as regards heat, for doing their duty 
of five charges per 24 hours; and the coke came out in a condition 
that would be scarcely satisfactory, perhaps, to believers in a high 
make per ton, but quite acceptable to those who do not care to 
push the distillation to the extreme end; being free from noticeably 
luminous flame or smoke. A large heap of coke in the yard did 
not present any difference in appearance from ordinary porous grey 
coke ; and, indeed, but for the presence of the heap of slaked lime 
in the coal-store, there was nothing to prominently indicate that a 
‘* process” which has attracted so much attention and discussion 
was being worked. As to the effect of the lime on the retorts and 
furnaces, Mr. Dougall finds that more deposit takes place in the 
flues with the limed coke as compared with ordinary coke ; but 
he has not experienced that marked deterioration in the fire-holes 
which some have found. A fire-hole that had been cut out for 
recasing, after about six months’ use, did not present any specially 
noticeable features. It ;was evidently quite in need of recasing, 
as would be observable after six months’ working with five-hour 
charges with ordinary coke. 

After leaving the hydraulic main, the gas passes round the 
retort-house in a foul main; but its subsequent treatment before 
reaching the purifiers—or rather the purifier—is different from 
that which obtains in gas-works generally. From the foul main 
it passes through the first half only of a St. John and Rockwell 
apparatus. This consists merely of washing-boxes; the second half 
(which is composed of columns) not having been put down. In 
these boxes the gas is washed in the condensed products at a 
temperature of 100° Fahr. Thence it passes to the steam-jet 
exhausters, which are worked at 34 inches vacuum; this being 
necessary to overcome the pressure of the St. John apparatus, so 
as to leave a level gauge at the hydraulic. At the inlet to the 
exhausters is a small arrangement that would attract the attention 
of a Dr. Cross or a Mr. Flintoff. This is simply an ordinary dry 
gas-meter, with an open inlet, and an outlet of wrought-iron pipe 
connected to the gas-main. Advantage is taken of the “‘ vacuum” 
at this part of the apparatus to draw in the necessary quantity— 
1 per cent.—of air for the continuous revivification. From the jet 
exhauster the gas passes to one of Morris and Cutler’s “ Perfect” 
condensers; through two scrubbers (one supplied with strong 
liquor, and the other with water); then to the purifier, which is 
charged with two layers of oxide—the bottom layer 6 inches, and 
the top one 12 inches in thickness; and subsequently through a 
catch purifier, which really has ‘‘ got no work to do,” the gas being 
quite pure at the outlet of the first purifier. 

Although lime is not used for the removal of carbonic acid, the 
quantity observed in the pure gas is not found to exceed 1 per 
cent. And this leads to the consideration whether the arrange- 
ments for wet purification—the hot washing in the St. John appa- 
ratus, the contact with the steam from the steam-jet exhauster, and 
the two scrubbers—are such as to remove a larger proportion of 
the acid impurities than would be the case with the ordinary 
system of condensing and scrubbing or washing. In this con- 
nection it must be remembered that there is a larger quantity of 
ammonia to be dealt with. It appears, however, that the wet 
purification plant, while it takes out a considerable proportion of 
carbonic acid, does not remove much sulphuretted hydrogen ; for 
the tests taken show that the gas at the outlet of the hydraulic 
main contain only a few more grains of sulphuretted hydrogen per 
100 cubic feet than that at the inlet of the first purifier. The expe- 
riences in regard to oxide purification, as I have already observed 
when treating of ‘‘ The Revivification of Oxide of Iron in Situ,” in 
recent numbers of the JourNAL, show that only a fraction of the 
quantity ordinarily present remains in the foul gas. The gas is 
quantitatively examined daily by means of the ‘‘ Wanklyn bottle” 
(as described by Professor Wanklyn in his paper read before the 
London Section of the Society of Chemical Industry, in November 
last year), which is eminently suitable for the purpose, and appears 
to be a very useful addition to any gas-works laboratory. 

The observations made in the course of my visit support the con- 
clusion which I had previously formed—that there must be some 
points of difference in the modus operandi at Tunbridge Wells, as 
compared with that in use at other works where the Cooper process 





has been tried, and which serve, to some extent, to explain the dis- 
crepancies in the results. It is easy to understand that the treat- 
ment of the coal incidental to the West system, secures an intimate 
mixture ; and it is only to be expected that the results as regards 
gain of ammonia would be much more marked when this system is 
employed, than would obtain with screened or brush coal as gene- 
rally used, subjected to any amount of hand mixing with the lime. 
Whether the St. John’s apparatus and the steam-jet exhauster, 
used before the condenser, have any effect as regards the quality 
or purity of the gas, is rather an intricate point, respecting which 
but little information is available. 
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THE USE OF COAL GAS. 
By Harotp B. Drxon, M.A., 
Millard Lecturer in Chemistry at Balliol College, Oxford. 
[A Lecture delivered at the Society of Arts, Monday, Dec. 15.*] 
Lecture III.—Coat Gas as a Source or Hear. 

With your permission I should like to say a few words, as a pre- 
liminary to this lecture, on a subject that has been much debated— 
the effect on different sources of light of haze and fog. Some of 
this audience are aware that experiments on this subject have 
been carried on during the past year at the South Foreland, and 
various illuminants have been tested with regard to their pene- 
trative power through mist and fog; and although this inves- 
tigation is not over, and I am not in a position to give precise 
results, I can make a few general remarks on the subject. I am 
often told, “‘ So I hear the electric light is absorbed by a fog—it is 
of nouse.” That statement is not really correct. The electric light 
does go through a fog so well as another light, if it is as bright in the 
red rays—the less refrangible rays—as the other light is. There is 
a popular fallacy, and many writers commit it, in supposing that 
the absorption of light is independent of the quality of the light; 
whereas really the absorption of light takes place selectively, just 
as the absorption of heat takes place selectively. When a beam of 
radiant heat falls on a plate of glass, it suffers a certain percentage 
of absorption; the beam which has filtered through the first glass 
suffers less absorption in passing through a second plate of glass, 
and still less in passing through a third. And in the same way 
Professor Langley has shown that light suffers a selective absorp- 
tion. Where a beam of light passes through any medium such as 
a plate of glass, it suffers a certain percentage of absorption; the 
beam of light which has passed through the first suffers a less per- 
centage of absorption passing through a second plate of glass, and 
still less in passing through a third, and soon. In other words, 
the beam when it has lost its absorbable constituents then suffers 
less than it did at starting. Now, the bearing of this with regard 
to the penetrative power of the electric and other lights is this: 
If the electric light is stronger in the long red rays than another 
source of light, and it passes through a certain thickness of haze, it 
loses its absorbable constituents; but the residual light is stronger 
than the residual light from the other source, and, therefore, that 
residual light will pass farther through haze than light from gas or 
oil. But if the two are of equal intensity to start with—that is to 
say, if the two equally affect a photometer disc—and the two lights 
pass through a certain thickness of haze, then the electric light 
loses more of its constituents than the oil or gas light, and, there- 
fore, the residue is less strong than the residue of gas or oil. Tak 
ing, then, two lights of equal intensity, one electric and the other 
gas light, the gas light will go farther through haze. But if the 
electric light is very much stronger, as electric lights can be made, 
than any gas flame or oil flame, then, in spite of its greater 
absorption, it will go farther than those other weaker flames. I 
said that there was a fallacy in the usual way of expressing the 
absorption of light. The fallacy consists in regarding the absorp- 
tion as regular. If a is the intensity of the source of light, and x 
the fraction of the light which passes through one layer of haze, 
and y is the number of layers through which it passes; then it is 
ordinarily said that the light which passes through any number 
of layers y, and comes to the observer's eye, is expressed byaa@ . 
But in reality the absorption is not regular. The loss of light is 
greater at first, and becomes less and less as the shorter waves are 
filtered out of the beam. 

When a gas-flame burning in air is allowed to mix itself with 
air, it loses light. Last week I showed you experiments in which 
coal gas forced out through a small orifice at high pressure mixed 
itself with the air, and gave less light than when it flowed with a 
gentler stream through the opening. Now, if we mix air with 
the coal gas before it reaches the orifice, we also find that it gives 
less illumination. A burner has been constructed which is com- 
monly called by chemists a Bunsen burner, after Professor Bunsen 
of Heidelberg, but is now commonly referred to as an atmo- 
spheric burner, in which air is mixed with coal gas before it 
is burnt. On the table there are several of these burners, made 
of a straight piece of metal pipe, with orifices near the bottom ; 
the gas issues from a small tube into this straight pipe, and, 
passing upwards, draws in a current of air through the holes 
(two or three as the case may be) in the pipe. The coal gas thus 
mixes itself with about twice or 2} times its volume of air, and 
burns with a non-luminous blue flame. This Bunsen burner gives 


* The third of a series of three lectures, constituting the first course of 
Cantor Lectures for the present session of the Society Our report has 
been courteously revised by the author Ep. J. G. L 
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a flame which will deposit no soot on any solid body held in it. It 
gives a flame with hardly any light; its non-luminosity being, of 
course, dependent on the fact that no carbon is separated in the 
burning of the gas. To get a luminous flame, the hydrogen of the 
hydrocarbons in the coal gas must burn before the carbon; the 
carbon must be separated and strongly heated up before it is 
finally burnt to carbonic acid. In the Bunsen burner the carbon 
and hydrogen burn together; the hydrogen does not have that 
start of the carbon which it has in the ordinary flame. But, 
although we are very familiar with the Bunsen flame, the reason 
of it is not so obvious. It used to be always explained in this way, 
that the oxygen of the air, being allowed to mix with the coal gas 
before it issued, burnt or oxidized the carbon straight to carbonic 
acid without giving it a chance of existing in the solid state 
unburnt. But although this is a partial explanation, it is not the 
whole matter. Here is a pipe with the holes at the bottom closed 
so that no air can get in; the gas is burning with the ordinary 
luminous smoky flame. If, instead of allowing air to enter the 
flame, we pass in some gas which will not aid the combustion 
(such as carbonic acid), we find that the flame loses its light, and 
becomes very much like an ordinary Bunsen flame. I have here 
attached a Kipp’s apparatus for generating carbonic acid, so that 
I can pour carbonic acid into the stream of gas, and let the 
two burn together. You notice that, as the carbonic acid mixes 
with the coal gas, the flame loses its light, turns blue, and is 
hardly distinguishable from the flame of the ordinary atmo- 
spheric burner. Now this effect cannot be due to the oxidation of 
the carbon by letting in air, because I am not letting in any air, but 
only carbonic acid. If I continue to increase the supply of car- 
bonic acid, the flame gets bluer, and is finally extinguished. The 
air which is admitted to a Bunsen burner acts not only by 
oxidizing the carbon directly to carbonic acid, but also by the 
dilution of the coal gas, and the effect of the carbonic acid, 
I think, in this experiment is twofold: It dilutes the gas and 
separates the particles of the gas from one another, and it also cools 
down the flame. Both causes tend to destroy the illuminating 
power of the flame. In the first place, the dilution, by increasing 
the distance between the carbon atoms, prevents their aggrega- 
tion; and, secondly, the presence of this inert gas, taking no 
part in the combustion, absorbs heat, and, therefore, cools down 
the flame. Both these effects are found in the Bunsen burner, 
besides the oxidation. I think, then, the reason why the Bunsen 
burner is non-luminous is, first, that the carbon is oxidized by the 
oxygen of the air let into it; secondly, that the coal gas is diluted 
by the nitrogen of the air admitted; and, thirdly, the flame is 
cooled down. The Bunsen flame is not cooled below the tempera- 
ture of the luminous flame—it is hotter than the luminous flame— 
but it is cooled down below the temperature of a gas-flame mixed 
with undiluted oxygen. When a little pure oxygen is mixed with 
coal gas, it burns with a more luminous flame (owing to the increase 
of temperature), in spite of the direct oxidation of some of the carbon. 
I can show you an experiment on this point, proving that the 
mere presence of a small quantity of oxygen is not suflicient to 
weaken the luminosity. Here is a burner with a supply of coal 
gas, in the centre of which a small tube is fixed, through which 
I can bring a supply of oxygen to the fiame. I gradually bring 
into the flame a little oxygen, when we see that the intensity of 
the light is very much increased. It is evident that the mere 
presence of oxygen in the flame need not necessarily (by oxidation) 
destroy the light. Now I increase the supply of oxygen to this 
burner; and we find that, as the oxygen increases, the light gra- 
dually diminishes, and we finally get a small non-luminous flame 
of a very high temperature. As the oxygen is turned up, you see 
the character of the flame is altered. It no longer gives light; it 
burns with a blue-violet flame, and the tip is green. 

The high temperature produced by the burning of coal gas, 
either in air or oxygen, has been utilized for producing an artificial 
light. Let me show you one or two simple experiments on the 
temperature of this flame. Platinum, you know, is a most re- 
fractory substance, melting at the highest temperature of any 
known metal. On introducing a spiral of platinum wire into this 
flame, it is immediately melted. Here is a little cylinder of lime, 
against which this non-luminous flame is caused to impinge; and 
here we have the well-known lime light, or Drummond light. 
Now, two burners not dissimilar to this in principle have lately 
been devised, one by Mr. Lewis, and the other by M. Clamond, 
which depend on the high temperature produced by the burning 
of coal gas in a supply of air. I will turn off the oxygen from 
this coal-gas flame, and introduce a blast of air instead. The 
temperature obtained by this means is, of course, not so high as 
that which you saw melted the platinum readily, but still we get a 
very high temperature. When the air is blown in we get a non- 
luminous flame; and if I introduce a bit of platinum the same thick- 
ness as was melted just now, it gets heated up toa bright red; witha 
rather thinner coil of wire the light emitted is much whiter. This 
in effect is the platinum lamp of Mr. Lewis. I have not got, I am 
sorry to say, the lamp itself to show you, but it is made by blowing 
air into a coal-gas flame, and letting it play on a little cage of 
platinum wire in exactly the way I showed you just now; only I 
believe he has succeeded in making the blast of air enter the flame 
without emitting that hissing noise—at all events, in so marked a 
degree as you heard just now. I have only once had the pleasure 
of seeing the Lewis gas supplied on a large scale; and then I do not 
think it was quite free from the hissing noise—it was just notice- 
able. I believe Mr. Lewis is now lighting some of the stations on 
the Underground Line; and probably many of my audience are 





more familiar with the light than I am myself. In the Clamond 
light the chief difference is this, that magnesia (the oxide of mag- 
nesium) is heated up by the blowpipe flame—for it is nothing but 
a blowpipe flame—a current of air blown through coal gas. Mag. 
nesia, like lime, glows, when heated, with an intense white heat. Of 
course the chief objection to both these burners being brought into 
large use is this, that a supply of air at high pressure is necessary ; 
so that either one must have a blower to send in the current of 
air, or else a double set of mains must be laid down from the central 
supply. 

The two flames we have considered—the luminous gas-flame 
and the non-luminous Bunsen flame—have both their uses; the 
one chiefly as a source of light, the other as a source of heat. The 
luminous flame I have already discussed, and I want now more 
fully to consider the applications of the non-luminous in heating 
and in cooking. 

We have seen that when a solid substance is placed in the non- 
luminous flame it glows brightly, and gives out far more light than 
the non-luminous flame itself. Without any artificial supply of air 
under pressure, this Bunsen flame will heat up a coil of platinum 
wire to a bright incandescence. The luminous gas flame containing 
solid particles of carbon will radiate heat much more strongly than 
a non-luminous Bunsen flame. Heated gas by itself is almost in- 
capable of radiating heat ; solid particles are necessary for radiation. 
Now in the ordinary flame we have solid particles of carbon; and 
it is the solid carbon which gives the radiant heat. In the non- 
luminous flame we have no solid particles; and we, therefore, have 
very little radiant heat. But if we consider the temperature of the 
flame alone we find that a Bunsen flame is of a higher average 
temperature than the luminous flame. It gives out actually the 
the same quantity of heat when the same quantity of gas is burnt; 
but since in the Bunsen flame the combustion takes place in a 
smaller space, the average temperature of the flame is higher, so 
that a coil of platinum wire held in it will be raised to a higher 
temperature than if held in an ordinary luminous flame. Now the 
Bunsen flame may be used as a source of radiant heat by heating 
up a solid body such as platinum, fire-brick, asbestos, or other 
incombustible substance. ‘The Bunsen burner may also be used as 
a source of heat by applying the flame directly to the vessel in 
which water or other material is contained. If we want to boil 
water, certainly the easiest and cleanest way is to place a kettle 
over a Bunsen flame. No soot is deposited, for there are no solid 
particles of carbon in the flame; and the kettle remainsclean. Of 
the various kinds of Bunsen flames which have been devised to heat 
water, those constructed by Mr. Fletcher, of which I have several 
specimens here, seem to me to be admirably fitted for the purpose. 
I have no doubt that others may be as good; but I am not so well 
acquainted with them. I have here two specimens of the simplest 
form of burner, in which the gas flowing from a small pipe creates 
a partial vacuum, and draws in the necessary supply of air, so that 
the air and coal gas mix in the base of the burner, aud then burn 
with a non-luminous flame. These burners are easily regulated ; 
you can get a very small flame or a very big flame, as required. 
For the purposes of cooking, the Bunsen burner seems to be most 
admirably adapted, wherever water is to be boiled, and wherever 
food is to be baked or braised; but there is a difference of 
opinion with regard to roasting, and I do not feel in a position 
to be able to lay down the law at all on this subject. My chief 
experience with regard to cooking has been with the Bunsen burner. 
Now, Bunsen burners will roast meat very well, provided that the 
products of combustion are not poured straight on to whatever is 


being cooked; the flames must be used to heat up the walls of the - 


roaster, and the radiant heat from the walls must roast the meat. 
Such, I think, is the right way in which to roast meat if you use a 
Bunsen burner. Do not place the joint straight over the top of the 
burner, so that the carbonic acid and steam pass directly on to the 
meat, but have the burners arranged alongside the walls of the 
roaster, and so heat up the walls as to cook the joint by radiant 
heat, and not simply by heated gases. In some forms of gas-oven 
the air inside the oven is heated up; and this air, with the products 
of combustion of the coal gas, bakes the joint. But this, I think, is 
not the best way of doing it. The other way is to allow a constant 
supply of air to pass through the roaster, coming in at the bottom, 
and passing out at the top, mixed with the products of combustion, 
and to cook the joint by the heat radiated from the sides of the 
roaster. By the kindness of Mr. Fletcher I am able to show you 
a stove—a kitchener, perhaps I should call it—in which the Bunsen 
or atmospheric burner is alone employed. The roaster itself 
is quite open at the bottom, so that a continual supply of 
fresh air is sweeping in, and passing out at the top with 
the products of combustion. There are here two small rows 
of gas-burners heating up the opposite sides of the roaster; and 
the radiant heat from them roasts the joint between them. On 
the top of the roaster three burners are placed, over whicli 
kettles and saucepans may be boiled Underneath these burners, 
between them and the roaster, there is a space for cooking chops 
or grilling steaks, and so on. One of these burners is made to 
rotate so that the flame can be turned either upwards or downwards. 
When you want to grill, the burner is turned over ; the iron is then 
above the flame, and becomes strongly heated, and the radiant heat 
from it grills the chop. On turning the burner over, the flame is 
above, and it can be used for boiling or braising. 

Now, in an arrangement where such a gas-stove as this replaces 
the ordinary kitchen fireplace, I venture to think that great economy 
will be found; not that coal gas is so cheap that we cannot get a 
greater quantity of heat by burning coal of the same value, but 
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because the whole thing is so clean and easy to work. First of 
all, we have no pouring coals into the cellar, we have no digging 
coals out of the cellar, we have no dust and cinders to clear 
away. Secondly, the stove is only alight when it is required ; it is 
not necessary to keep the kitchen fire burning all day, because you 
can light the gas in a moment, and in 10 minutes it is ready for 
use. “The third advantage of the gas system in the house is this, 
that you do away altogether with what I may call the béte noire of 
domestic life—the kitchen boiler. With water as we have it sup- 
plied in England, with a certain quantity of magnesium and calcium 
salts dissolved in it, the kitchen boiler has a crust continually 
forming on it, and it requires periodical cleaning out. Unless this 
is done, there is always a risk of the fur blocking up the pipes 
and causing a dangerous pressure of steam. Another danger, too, 
may occur. The crust forms all over the inside of the boiler, and 
increases day by day as the water is heated in it, and may become 
of such a thickness that the iron of which the boiler is made may 
become red hot. If then some of the fur breaks off, the water may 
come in contact with the red-hot iron, and the sudden evolution of 
steam consequent on that may be sufficient to burst the boiler. 
Now, in an arrangement which I should recommend, the kitchen 
boiler is done away with altogether, just as the kitchen fire is done 
away with in favour of the gas-oven. Hot water is obtained where 
it is wanted by a Therma, or water-heater—one upstairs for baths, 
and the other downstairs for washing up. By the kindness of Mr. 
Sugg, I am able to show you here a very perfect specimen of the 
water-heater designed by Mr. Vernon Harcourt. In ita ring of gas- 
burners is lighted at the bottom; at the top the cold water flows into 
a sieve, whence it passes in fine spray, and falls on a metal plate; 
through the middle of this metallic plate it passes through an orifice 
on to a second plate ; it flows along that, and falls off around the cir- 
cumference on to a third plate, through the middle of which it passes, 
and so on. The products of combustion, the steam and carbonic 
acid from the coal gas, pass upwards through this series of water- 
falls, and the heat of the gas is thus absorbed by the water, the pro- 
ducts of combustion passing off at the top quite cool. The supply of 
gas and water must be so regulated that before the water reaches the 
bottom it is raised to the temperature required, about 110° or 112° 
Fahr., which is sufficiently hot for ordinary purposes, for a bath or 
washing up dishes. In this way, in 10 minutes, a’ bath may be sup- 
plied with hot water. No iron pipe needs to pass through the house 
from the kitchen upstairs, because the water is heated in situ. A 
similar burner may be placed in the kitchen, where hot water is 
required perhaps more abundantly than upstairs. With these 
devices—the hot-water apparatus and the gas-stove—the burning of 
coal for cooking and heating is quite got rid of. 

IT ought now to allude to the other system of roasting by gas—that 
of heating by radiation direct from the gas-flame. This is the method 
which has been used by Mr. Sugg in his gas kitcheners. His, I 
believe, are generally made of copper. He has two rows of luminous 
gas-jets, one in front and the other behind; and the joint is made 
to turn on a spit between them. In this way the radiant heat 
of the luminous flames roasts the joint. He claims for his system 
that the joint has a better flavour than it has when it is cooked 
by a Bunsen burner. My own experience is that the joints 
cooked in Mr. Fletcher’s stoves have a most excellent flavour; 
certainly quite as good as when roasted before an ordinary 
fire. I have tasted joints cooked in gas-ovens, improperly cooked, 
because the supply of air was not sufficient ; the meats were really 
baked in that case by hot air, and were not roasted by radiation, 
and I think that made all the difference. In these roasters the 
meat is entirely cooked by radiation. That all the dainties I pro- 
pose to show you cooking in this stove will turn out successfully I 
will not venture to predict, because I am a very inexperienced cook ; 
but I may say this, that a bachelor can grill a steak or a chop with 
a gas-stove, and be perfectly satisfied with it. In this gas kitchener 
I have been roasting a leg of mutton, baking a fruit tart and 
potatoes, and making tomato soup; and if those who are expe- 
rienced in domestic cookery will kindly pronounce upon them after- 
wards they shall be placed at their disposal. 

Just a word or two now about the ventilation of rooms by the 
ordinary English method of a coal fire, aided by crevices under the 
doors and in the window sashes, and the system of ventilation and 
lighting a room at once, as it can very well be done by coal gas. 
The ordinary method of ventilating a room I have called the 
English method—an open coal fire, aided by the crevices under the 
door—because in the vast majority of the houses we go into in 
England we find that such is the only method of ventilation pro- 
vided. What happens in such a room is this: If the fire burns 
well, it will draw in some thousand cubic feet of air an hour (a 
little more or less); and that will be supplied, not from the general 
air of the room, but from the lowest stratum of air in the room— 
that on a level with our feet. The air in the upper part of the room 
will remain unaffected; and only the air low down, near the floor, 
will be drawn into the fire. Now, the air which flows in to fill this 
space will pass in under the door, through the keyhole, or any other 
small crack, where it can find entrance ; and many are the colds and 
unpleasant consequences produced by this method. It does produce 
adraught, certainly, in the room; but it does not change the air we 
are breathing so well as if we had a very much smaller ventilating 
power placed in the upper portion of the room. Now, if a room 
were lighted with such a regenerative burner as I showed you last 
Monday (where the air was continually drawn in to feed the coal- 
gas flame, and then mixed with the products of combustion, passed 
away through a pipe), we should have a continual change of air in 

.the upper parts of the room, exactly where the change is required. 





The heated products of combustion of any flame in a room, be it 
candle or lamp, or coal-gas flame, are lighter than ordinary air, 
and pass up to the ceiling; and so does the breath from the people 
in the room. The consequence is that in an ordinary room the im- 
pure air is near the ceiling, and the purer air near the floor. It is not 
then important to change the air near the floor; it is important 
to change it in the upper part of the room. Now a gas-burner in 
which the products of combustion are drawn away, does so ventilate 
a room by changing the air at the top. Where a burner carrying off 
its products of combustion cannot easily be placed in a room, it is 
easy to place a ventilator near the cornice, to carry off the vitiated 
air. The heated gases from the gas-flame, or whatever other flame 
is used to light the room, must pass towards the ceiling; and if we 
give them there an orifice to escape by, they will escape by it. But 
we must remember one thing ; one must continually supply a 
stream of fresh air to take the place of the air so drawn off; and 
we must not allow the air to force itself in through nooks and 
crannies, and so produce draughts. What we want in ventilation 
is a large body of air flowing gently through a large opening. In 
this way draughts are avoided, and the fresh air spreads itself out 
quietly throughout the whole room. I think one of the best 
systems of ventilation is that in which the in-currents of air are 
brought in by a large pipe, and allowed to flow out into the room 
some 7 or 8 feet from the floor. As it is brought into the room 
it has an upward flow, which throws it out towards the ceiling. 
Such a current of air will not have sufficient force to flow right u 
to the ceiling, and mix with the products of combustion an 
hotter air derived from the gas-flames, but it will form a layer 
under these, and will then gradually subside all over the room. 
Some of it, of course, will be drawn to the gas-burner, and will there 
be burnt ; and it will then pass up to the ceiling. Another portion 
will pass downwards, and feed the fireplace; and that will pass up 
the chimney. The important part of such an arrangement is this, 
that the fresh air is brought in at two-thirds of the height of the 
room, and spreading itself out evenly over the room, feeds both 
the gas-flames and the fire, and the people in the room. In such a 
system of ventilation, the gas-flame in the room plays an important 
part. Even if we cannot have that which I think is the best 
system—a regenerative burner carrying off its products of combus- 
tion, and so producing an artificial ventilation—we can have ordi- 
nary gas-burners and orifices near the ceiling so as to carry off the 
heated air. 

Among the apparatus for heating and ventilation worked by gas, 
is one which acts very successfully, called the ‘Lua Calor ;” it 
gives both light and heat. In the centre of it is a ring burner. 
The products of combustion pass upwards ; and then, turning over, 
pass downwards through the annular space between two metal 
cylinders. These cylinders are in contact inside and outside with 
the air of the room, so that whatever will be condensed out of the 
products of combustion by cooling is condensed in this apparatus. 
We find that water, mixed with some carbonic acid and a small 
quantity of sulphurous acid from the sulphur of the coal gas, flows 
in drops from the bottom of the apparatus. Air is continually 
passing through the cylinders, and is warmed up in its passage. 
The cylinders between which the hot products of the combustion 
of coal gas are passing, heat up the air in contact with them, so that 
the air becomes lighter than the corresponding column of air out- 
side, andrises. Accordingly we have a continual in-draught of fresh 
airat the bottom, and warm air passing out at the top. It does not 
come anywhere in contact with the products of combustion of the 
coal gas, but merely in contact with the hot sides of the cylinders. 
The air then in the room continually passes through these copper 
cylinders, and so becomes warmed. The apparatus may also be 
arranged so as to bring in a supply of fresh air from the outside 
of the house, and warm it in bringing it in. At the back of the 
apparatus is a hole, to which can be attached a pipe from the outer 
air; and through this pipe the air is drawn. It passes through this 
system of cylinders, and is warmed in its passage, The burner 
itself, having a glass sheet in front, or else being open, gives light ; 
and the whole apparatus may stand in a passage or office, and both 
light and warm the air in it. 

Now, I am not so thorough-going an advocate of coal gas as to 
wish that our coal fires should be entirely abolished. I confess that I 
like poking a fire, and I know many people share my prejudice. But 
there are many rooms, bed-rooms for instance, where one would be 
very glad to light up a fire on going to bed, or on rising in the 
morning, without the trouble of having a coal fire laid. For 
such a purpose I think an asbestos fire answers most admirably. 
It is made in this way: One has an atmospheric flame—that is to 
say, coal gas mixing itself with air, and burning with this non- 
luminous flame—and in the flame is placed a fire-brick, or asbestos, 
or some incombustible substance. On the table I have such an 
asbestos grate. In the front of it is a pipe bringing in the 
coal gas, so that the atmospheric flame plays over a quantity 
of asbestos fastened in between the crannies of a fire-brick placed 
at the back of it. It is lit in a moment; and it gives out plenty 
of radiant heat, which is the kind of heat we want. I think it 
presents a very agreeable appearance. And not only that, it 
serves perfectly well for boiling a kettle, which can be placed 
in front of it on a little hob provided for the purpose. What 
we want in a fireplace chiefly is radiant heat. We do not 
want the Continental stove, which gives us simply hot air in the 
room. English people are accustomed to be warmed by radiation, 
and to live in cool air. It seems to oppress us to pass into a room 
where the air is heated. We like to inhale cool air, but we like to 
feel the wall and other objects in the room to be warm. This. of 
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course, is effected by radiation. Radiation passes directly through 
ordinary air without heating it in any appreciable degree. Air is 
only heated when it comes in contact with hot substances. Now, 
such a fire as I have on the table gives out radiant heat through the 
device of placing in a non-luminous Bunsen flame a solid substance 
which is raised up to a bright red heat, and then radiates heat. 
Such a stove, I think, is suitable for many rooms in a house not 
frequently lived in; but I do not think it is quite a satisfactory sub- 
stitute for a sitting-room fire. Consider for a moment, however, 
what the effect would be if the kitchen fires of all London houses 
were abolished, with their boilers and other abominations, and if 
one-half the other fires were also abolished and replaced by such 
stoves as I have shown you this evening. These stoves have been 
standing in the room unconnected by any pipe to the chimney ; and 
nobody can see any products of combustion from them. The coal 
gas in them is perfectly burnt, and passes away as steam and car- 
bonic acid. With such heating arrangements as these we should 
have no smoke; and with no smoke in London we should have no 
London fog. We should have fog, but we should not have that 
particular article called ‘‘ London” fog, in which the particles of 
moisture which make up the mist, become coated over with a car- 
bonaceous, sulphurous cuticle. This acrid sooty scum is that which 
imparts to it the particular character which has earned the London 
fog its notoriety. The English Channel has quite as many fogs in 
it, perhaps more than London has; but the fog in the English 
Channel is a clean white mist. It wets you a little, but when it 
has passed away you are none the worse; whereas London fog, 
owing to this cuticle of dense smoke upon it, is one of the most 
deleterious things of modern civilization. Now, the moderate use 
of coal gas would, I think, very greatly diminish the evils of the 
London fog; and, I think, it would not at all diminish the comfort 
of our houses. I think with such a stove as Mr. Fletcher has lent 
me this evening, and with such a heater as Mr. Harcourt has 
devised, we might get on very comfortably in our houses, and I 
think with such an asbestos stove in our bed-rooms we should be 
more comfortable than we generally are. At the same time we 
should have the satisfaction of knowing that we were preserving 
the atmosphere free from taint, and not choking our neighbours 
with our kitchen smoke. 


In bringing this course of lectures to a conclusion, I have to 
thank the gentlemen who have so kindly placed their apparatus at 
my disposal—especially Sir James Douglass, for that brilliant burner 
he lent me; Mr. Fletcher, for these stoves and burners; Mr. Sugg, 
for many admirable burners ; and Messrs. Ritchie, for this heating 
and lighting stove—and to all of you for the very great attention 
with which you have listened to me. 


A vote of thanks to the lecturer having been passed unanimously, 
on the proposal of Mr. B. F. Coss, 


Mr. Drxon said: By way of reply, perhaps I may read to you just 
a short abstract from my note-book of the cost of such a system 
as I have been attempting to advocate to-night of cooking and 
heating entirely by gas. These figures are obtained from the house 
of a very dear friend of mine in Oxford, whose hospitality is well 
known, and whose table, I can vouch for, is of the best. He tells 
me he has done all his cooking for the last three years with a 
Fletcher gas roaster ; he has heated all the water used in his house 
with a Therma similar to this—not the same, but one of Mr. 
Fletcher’s; and in his kitchen he has adopted a boiler something 
like a large saucepan with a coal-gas flame underneath. The cost 
of this on the average for a household of 11 persons, and including 
12 gas-burners (because he employs gas in the kitchen, scullery, 
passages, hall, and consulting-room), is £28 a year. That is an 
average of three years’ consumption. It seems to me, if we consider 
what is the average amount of coal burnt in a kitchen fire for a 
family of 11 persons, and consider what the coal gas burnt at 12 
burners constantly alight is, that the sum becomes exceedingly small. 
The following is the list of apparatus worked by the gas: One large 
cooking-stove, and one small one, one boiler, five Bunsen ring bur- 
ners, and two water-heaters. This is all done for £28 a year; but 
I must mention that the price of coal gas in Oxford is only 2s. 8d. 
per 1000 cubic feet. 





THE CHEMICAL THEORY OF THE PRODUCTION OF 
ILLUMINATING GAS. 
(Continued from page 1086.) 

In the preceding article it was fam ad that the production of 
ammonia during the distillation of coal is in direct ratio with the 
quantity of aqueous vapour present; and that hydrogen does not, of 
itself, cause the formation of this compound. We must, therefore, 
come to the conclusion that ammonia is produced by a double 
decomposition of aqueous vapour; and it now only remains to 
be shown how this vapour originates in the dry distillation of coal. 
The distillation of merely a few fragments of damp coal in a glass 
tube is sufficient to prove that the hygrometric water cannot 
possibly exercise any important influence upon a mass of material 
6 or 8 inches in thickness, such as is dealt with in gas-retorts. The 
water is found to come immediately to the surface of the fragments 
of coal; and it is not until its vaporization has been effected that 

he temperature of the material rises beyond 100° C. Precisely the 
same thing occurs in the case of a larger bulk of coal; and the 
aqueous vapour, to which is attributed the formation of ammonia 
during the process of distillation, must certainly proceed from some 
source more closely allied to the material than its constituent 
water, which exists in it to only a small extent, and probably comes 





from the clays and gypsum which coal contains, and especially from 
their schistous portions. 

The yield of ammonia by dry distillation does not appear to 
increase to any very appreciable extent when more than usually 
argillaceous coals are employed for gas making; but the presence 
of schists seems to exercise considerable influence. M. de Marsilly 
has already called attention to the effect of these schistous pro- 
perties of coal (which do not give off aqueous vapour until tem- 
peratures much higher than 100° C. have been reached, and when 
the decomposition of the coal is far advanced) on the illuminating 
power of gas; and M. Guéguen, in the course of his investigations, 
noticed that the slightly schistous portions of lumps of coal experi- 
mented with yielded more ammonia in distillation than the resinous 
portions. He thinks, therefore, that we are quite justified in 
coming to the conclusion that the formation of ammonia is due to 
the decomposition of the constituent water in coal. 

This matter settled, it remains to find out what becomes of the 
nitrogen, which, as we have already seen, exists to the extent of 
1°5 to 2 per cent. in gas coals during distillation. Here M. Guéguen 
calls to his aid the researches of Professor Foster, to which allusion 
has already been made. He quotes from the Journat for Dec. 26, 
1882 (p. 1125), the following figures showing the displacement 
which the nitrogen undergoes in the distillation process :— 











Total nitrogen in sample of coal (100 parts). . . . 1°730 
Nitrogen evolvedasammonia . . . .. . . . O°251 
 , 
Do. intheresidualcoke ...... . . O°8638 
rn 
Do. unacoountedfor ... =... »« « « » O° 560 


By reducing these figures to percentages on 100 parts of nitrogen, 
Mr. Foster made their relation to each other still more obvious— 





Nitrogen evolved asammonia . . .. . . . « 14°50 
Do. asqyanmogm . . 6+ 2 6 wo oe tlw EE 
Do. unaccounted for ....... . - 84°04 
Do. remaininginthecoke ..... . . 49°90 

100-00 


Having repeated these experiments upon several kinds of coal 
used in France for gas making, M. Guéguen was struck with the 
great differences found in this distribution of the nitrogen according 
to the nature of the coal and the mode of distillation employed. He 
gives the following results of some of his experiments, expressed 
in 100 parts :— 

Grand Buisson Coal, distilled at 900° C. 


Nitrogen evolvedasammonia . ..... . . 19°00 
ee eee 
Do. intheresidualcoke . .... . . . 52°00 

100-00 

Liévin Coal, distilled at about the same Temperature. 

Nitrogen evolvedasammonia . .... . . . 84:00 
Do. ep cyemogpme . .- «+ se © «© « « GOH 
Do. intheresidualcoke ..... . . . 89°00 

100-00 


Various samples of Paris coke were also experimented with ; and 
as they yielded little ammonia, M. Guéguen considered that the 
above differences arose from the greater exhaustion of the coal in 
the process of carbonization. Experiments made with Liévin coal 
gave the following results (the quantities of ammonia are indicated 
in cubic centimétres of lig. potass@ to the 1-20th) :—(1) 30 grammes 
of Liévin coal, heated to 700° C., yielded 7°5 litres (0°26 cubic foot) 
of gas, 10°4 grammes of volatilized matters, or 34°6 per cent. of the 
weight of coal, and residual coke which gave 5°6 c.c. of ammonia 
on combustion with soda-lime. (2) 30 grammes of a different kind 
of Liévin coal, heated to 1050° C., yielded 8°95 litres (0°31 cubic 
foot) of gas, 11°3 grammes of volatilized matters, or 37°6 per cent. 
of the weight of coal, and residual coke which furnished 2°38 c.c. of 
ammonia on combustion with soda-lime. (3) A similar sample of 
the same kind of coal, heated to a white heat (1200° to 1300° C.) in 
a crucible, produced coke which yielded only 1:2 ¢.c. of ammonia. 
The quantities of nitrogen eliminated from the coke vary, there- 
fore, with the extent of the exhaustion to which the coal has been 
subjected in the retorts ; and they appear also to vary according to 
the quality of the coal. It does not follow, from the more or less 
complete elimination of the nitrogen from the coal during distilla- 
tion, that the quantity of ammonia obtained will be greater. The 
major part of the nitrogen appears to pass freely into the gas—a 
fact which is easily explicable when considered in connection with 
the way in which the formation of ammonia takes place. 

Nitrogen in the free state found in illuminating gas varies from 
1°50 to 5 per cent. by volume, or 650 to 1884 grammes by weight 
per 100 kilos. of coal. These figures clearly indicate that a notable 
portion of this nitrogen comes from extraneous sources, and not 
from the coal; inasmuch as its total weight is often greater than 
that of the nitrogen contained in the coal. It probably comes 
from the atmospheric air introduced into the retorts at the time of 
charging; from the purifiers, when they are being changed ; from 
the liberation of the air absorbed by the purifying material while 
undergoing revivification ; and from the water used in the washers. 
Finally, the most important source of nitrogen appears to be the 
interchange which re place between the retort and furnace gases 
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—very rich in nitrogen—favoured by low pressures. This fact is 
shown by the following experiments of Payen :— 




















Bicarbu- | Protocar- . i 
Time. retted buretted | Hydrogen. | Carbonic Nitrogen. Tlaminet- 
Hydrogen. | Hydrogen. xide. ing Power. 
1st hour; 13:0 82°5 — 3°2 1°3 54°0 
2nd ,, 12-0 72°0 8°8 1°9 5°3 48°0 
8rd_,, 12°0 58°0 160 12°3 ba | 40°0 
4th ,, 70 56°0 21°3 11°0 4°7 35°0 
6th ,, — | 20°0 60°0 10°0 10° 10°0 
23-0 











Note.—The figures refer to 100 litres of gas, from which the carbonic 
acid and sulphuretted hydrogen had been previously absorbed. 


In this case the 500 litres of gas experimented with yielded 23 
litres of nitrogen; being at the rate of 1725 grammes per 100 kilos. 
of coal. As the presence of nitrogen in such proportions in gas 
has a very injurious effect on its illuminating power, M. Guéguen 
thinks that some carefully conducted experiments should be made 
with the object of ascertaining the precise conditions which are 
favourable to the entrance of furnace gases into the retorts. 

_ Cyanogen is always found in small quantity during the distilla- 
tion of coal. It can only be formed with quick carbonization, and 
at a very high heat. It decomposes into its constituent elements 
at a temperature slightly higher than that at which it is formed, 
and at the same moment hydrocyanic acid is produced. 

M. Guéguen concludes this portion of his paper by giving the 
quantities of ammonia found in various coals employed in gas 
manufacture in France. They range from 0°40 to 1°875 per cent. 
Three analyses of English coals, made by Dr. Percy at the Royal 
School of Mines, yielded 1°47, 1°65, and 2°05 per cent. respectively ; 
and other samples (English and French) range from 0°78 to 1°84 
per cent. Five samples of French coal from the Bassin du Centre 
yielded from 0°63 to 1°67 per cent. of nitrogen. 

(To be continued.) 





INSTITUTION OF CIVIL ENGINEERS. 

The Annual General Meeting of this Institution was held last 
Tuesday—Sir J. W. Bazataerrte, C.B., in the chair—to receive a 
report from the outgoing Council on the condition of the Institu- 
tion, and on the principal matters which had engaged their attention 
during the past year. 

In the report it was remarked that it might be convenient to 
take, as a starting point, the condition of the Institution when the 
present bye-laws were enacted on Dec. 2, 1878. Then the strength 
cousisted, irrespective of the students, of 2815 of all other classes. 
Now this number was 3782; or an increase of 34 per cent. in six 
years. During the past session there had been 279 elections, while 
the deductions on account of deaths, resignations, and erasures were 
85, leaving a net effective increase of 194, or 54 per cent. in the 
twelve months. Out of the elections, 100 candidates were resident 
beyond the sea—a proof that engineers in the colonies were well 
satisfied with the way in which the affairs of the Institution were 
conducted and administered. The death of Mr. Charles Manby, 
who was for 17 years the Secretary, and had since 1856 been the 
Honorary Secretary of the Institution, had removed from the books 
one who had taken for many years a leading part in the conduct of 
its affairs. By his tact and energy at an early and critical period 
of its history, he managed to secure the co-operation of the prin- 
cipal members of the profession, and of scientific men generally ; 
and thus laid the foundation for its present reputation and success. 
The changes in the class of students had been very numerous ; for, 
although there were 170 admissions, exactly the same number had 
disappeared from the list. Of these 71 had become associate mem- 
bers. The total remained the same—722—as at the close of last 
year. Of the 1964 students admitted since the creation of the class 
17 years ago, 48 were now members, 545 associate members, and 
6 associates. The statement of receipts and payments for the year 
ended the 80th of November last showed that the income proper 
amounted to £14,292 17s. 3d., and the general expenditure to 
£12,476 18s. 5d., of which £6193 15s. 5d. had been applied in the 
production of the publications, about 25,000 volumes in all, which 
were delivered free of charge to all members wherever resident. 
The Council were directed to arrange for the publication of the 
papers read at the ordinary meetings, and of such other documents 
as might be calculated to advance professional knowledge, in aid of 
the public and scientific objects for which the society was founded. 
In pursuance of this obligation, it was satisfactory to refer to the four 
volumes of ‘* Minutes of Proceedings,’’ as they must necessarily afford 
the main evidence to distant members of the work of the Institution. 
There had been issued to every member the series of six lectures on 
‘*The Practical Applications of Electricity ’’—the first lectures ever 
delivered at the Institution; and this series would be speedily 
followed by those given last session on ‘‘ Heat in its Mechanical 
Applications.” Arrangements had been made for the delivery 
during the present session of six lectures on “The Theory and 
Practice of Hydro-mechanics.”’ This brief statement would, it was 
trusted, be taken as evidence that the Council had zealously 
endeavoured to adopt every possible means for the advancement 
of the Institution, and so to transact its business as to confer 
the greatest benefits on the greatest number of members. 

After the reading of the report, the President presented the pre- 
miums and prizes to the several recipients. 

The adoption of the report, having been duly moved and seconded, 





was declared to be carried; and it was ordered to be printed in the 
minutes. 

Votes of thanks were then passed to the President, the Vice- 
Presidents, and other Members of the Council, to the Lecturers, the 
Auditors, the Secretary, and the Scrutineers, for their services 
during the past year. 

The ballot for the Council for the ensuing year resulted as 
follows :—President: Sir F. Bramwell, F.R.S.; Vice-Presidents : 
Mr. E. Woods, Mr. G. B. Bruce, Sir John Coode, and Mr. G. 
Berkley ; Members of Council: Mr. B. Baker, Mr. J. W. Barry, 
Sir H. Bessemer, F.R.S., Mr. E. A. Cowper, Sir J. N. Douglass, 
Mr. C. D. Fox, Mr. A. Giles, M.P., Mr. H. Hayter, Dr. W. Pole, 
F.R.S., Mr. W. H. Preece, F.R.S., Sir R. Rawlinson, C.B., Sir 
E. J. Reed, K.C.B., F.R.S., M.P., Mr. F. C. Stileman, Sir W. Thom- 
son, F.R.S., and Sir J. Whitworth, Bart., F.R.S. 





REGULATING THE SUPPLY OF WATER TO CITIES 
AND TOWNS. 
By W. Key, Manager of the Tradeston Gas- Works, Glasgow. 
[A Paper read before the Philosophical Society of Glasgow, Dec. 17] 

The communication which I have the honour of bringing before 
the Society has special reference to the equal distribution of water, 
with the view of preventing waste. The subject of the more 
economical distribution of the water supply to cities and towns is 
admitted, by all those who have given the problem any study, to 
be one of the very highest importance; and it has afforded many 
engineers the opportunity of cracking one of the hardest nuts they 
have ever encountered, in attempting to solve the difficulties per- 
taining to it. The number of hydraulic engineers of experience 
who have made this problem a special study, and have designed 
apparatus, with the view of attaining, by such means, the object to 
be desired, and with results more or less successful, proves the 
general acknowledgment that some contrivance to be applied to 
the mains is necessary. Such an instrument, to be adequate, 
must be self-acting; receive the water from the main, at its 
inlet under great and ever-varying pressures ; and pass it on, at 
a reduced, but more uniform pressure, into the mains carrying 
it forward. The difficulty attending the regulation of water under 
heavy pressure, in its passage along the mains, as compared with 
gas, is due chiefly to their physical differences as fluids; the latter 
being exceedingly elastic, while the formeris not. Before I proceed 
to explain the design and action of the instrument shown by the 
diagrams and models before you, and which has been found to 
perform all the functions requisite for the perfect control and regu- 
lation of the flow of water in many towns, permit me, in a general 
way, to make a few remarks leading up to the reasons why such 
an instrument is necessary to the proper control and distribution of 
water. 

Cities and towns are generally built on sites having within their 
boundaries districts differing greatly in level; and when the water 
is laid on, the elevated and low districts draw their supply from a 
source common to them both. Thus the pressure necessarily increases, 
and accumulates excessively as it reaches the lowerlevels. This is 
found to be the case more especially at night, when the consumption 
isleast. Sometimes the pressure becomes double, or even more than 
treble in the lower districts than what is actually required for an 
adequate supply in the higher districts. A water supply distributed 
in this manner seldom gives unqualified satisfaction ; for whereas 
abundant pressure is found at the lower levels during the heavy 
withdrawing or consuming hours, the high levels too often have 
little or no water, or a supply and pressure adequate for their 
purposes only reaches them when the residents begin to retire to 
rest. The steady supply remains with them while they slumber; 
but with the early ringing of bells, sounding of horns, and blowing 
of whistles in the morning, the pressure steadily and surely dis- 
appears. This is not as it should be; for in a residential district 
we all know what that means when our most approved system of 
sanitation depends wholly on water carriage and a regular and 
abundant supply. Therefore the first aim when water has been 
brought within the limits of a city, should be how to distribute the 
precious fluid so that all levels would have at all times a supply 
abundant for the many uses for which it is required. We have 
now in this city a weight of water (together with the quantity mis- 
used or wasted) delivered for each individual equivalent to a 
consumption for every man, woman, and child within the area 
of supply of 500 lbs. daily; this being equal to a supply to each 
dwelling of a weight of our pure Loch Katrine water, delivered 
in the enormous quantity of more than 24 cwt. daily (allowing 
five persons per house). 

This statement brings me to a question that now very naturally 
arises : ‘‘Can a moderate supply of water be given to every cus- 
tomer, under proper pressure, in such a way as to enable all to 
have a fair share, without in any way disturbing the existing pro- 
perty fixtures, or seriously desiring to restrict the volume of water 
used, and only, as far as possible, limiting the volume of water 
wasted?” It can; and, to do this, our efforts towards an efficient 
distribution of water in cities should only in the meantime tend to 
the stoppage of waste. And under this head we are apt to ask: 
‘“‘ Does our system of charging for domestic water supply, by a rate 
of so much per pound of rental, conduce to negligence and waste ?” 
We know it does; we observe it daily. A charge of so much per 
pound of rental per annum does not present an inducement to save ; 
so that the habitually eae | have to pay for their share, and for 
a proportion of the waste of those who are thoughtlessly careless 
of our glorious water supply. There is no other commodity we 
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know of that can be bought and sold in the same way. But then 
you say: ‘‘ Water is a necessity to our health and very existence, 
and it ought to be free to all to use as they please.” I might with 
as good argument and reason say: “Gaslight has become a 
necessity to our very existence "—an argument which has carried 
with it considerable weight, and has materially assisted in legal- 
izing the transfer of gas-works to corporations. Hence, as the 
supply of both gas and water is in the hands of the citizens, and 
as it costs to bring 1000 cubic feet of gas or 1000 cubic feet of 
water within the reach of the consumer, probably a sum very 
nearly alike, the rule by which the one is sold on a rate of so much 
per pound of rental, ought to stand equally good for the other com- 
modity. If it were so, there would still exist those who would 
use, or waste, 100 to 800 times more than enough, and still desire 
to pay no more than those who used their privileges with comfort 
and discretion, without waste or misuse. This being the case, 
there is no disputing the fact that, if water were sold by meter for 
domestic supply, as gas is now sold, the result would be a greater 
esteem for the boon we enjoy in our Glasgow water, and there 
would be greater thrift and less waste. But the time has not yet 
arrived when our legislators will be called upon to pass, a ‘‘ Sale 
of Water Act,” although nodoubt in the future the compulsory sale 
of water for domestic supply by meter will become law. 

Any arrangement of domestic water supply by meter, while 
certainly preventing waste, would require consumers to pay for the 
-volume they had actually used. Although appearing equitable 
and right, we are not quite prepared in the meantime to take 
advantage of such an arrangement as a method of reducing waste. 
It would lead to endless trouble ; and it would conduce to neglect 
of proper cleanliness of the house, of the clothing, and of the per- 
son, together with a stinted use for private stairs and courts. Thus 
the consumers willing to pay for being comfortably clean, both 
in person and surroundings, would be affected by neighbours who 
stinted their use of water, and would be endangered by risks of 
epidemics from the proximity of the uncleanly. Our Sanitary 
Authorities would have more trouble, and the extra expense of 
examining and cleaning many more places of the city than are at 
present visited, together with the risk of an epidemic (which no 
estimate could ever value), would entirely outweigh all the saving 
to be effected by asupply of water for domestic purposes by meter. 
Thus I conclude that the volume of water should not be stinted, 
but ought to be so controlled or governed that the pressure in a 
given district, during any period of the 24 hours, should be no 
higher than what has been found to be quite adequate during the 
hours of greatest consumption in that particular district ; by this 
means preventing waste by having an equal pressure day and night. 
To accomplish this, streets and districts would have the supply 
governed by the fixing of an apparatus for the purpose; and the 
leading main-pipes from which the districts would be supplied 
would have a concentrated pressure to carry forward and to supply 
the high levels. [At this stage Mr. Key described his pressure- 
reducing valve at some length; and by means of a working model 
showed it in action. In our “ Register of Patents” in the JouRNAL 
for the 16th inst. (p. 1090), two views of the appliance, together with 
full descriptive details, were given. He also exhibited a diagram 
showing the results of observations made of the working of the 
valve during a period of three months on the supply-mains at 
Newhaven, on the Firth of Forth.] 

I do not, said the author, claim for this valve any of the offices 
of a stopcock, nor can it govern a supply to be counted by drops. 
An essential feature of the valve is that when closed it leaks; thus 
the main supplied through the valve is kept constantly charged 
with water sufficient to maintain the outlet pressure desired. The 
arrangement is extremely simple. The moving equilibrium annular 
valve gives neither wear nor tear in its action. It is compact, and 
adaptable to any situation; and when once set, requires no further 
attention. It is durable, and cannot go out of order. The exceed- 
ingly short range of travel of the piston, in order to give full area 
of the connecting pipes, causes (with the piston cylinder being lined 
with brass) very little wear and tear of the cup leather. By this 
means an almost equable pressure would be maintained over the 
whole city. All excess of pressure, above what is found to be effec- 
tive during the day for the streets and districts governed, would 
be held back and concentrated in the high-pressure mains through 
every locality. This would be a great advantage for purposes of 
extinguishing fire. The entire pressure would be concentrated in 
these leading mains, and be available for a full “fire hose pipe” 
supply. The adoption of this system would constitute a ‘‘ constant ”’ 
service in every meaning of the term. The present service is called 
*‘constant;’’ but it is more like an intermittent supply. The 
pressure varies with every hour of the day; and in many cities 
the large volume of waste water that would be saved would render 
less urgent works which are absolutely necessary to keep up exist- 
ing leakage or misuse of water, and the looking out for additional 
sources of supply would be indefinitely postponed. 

Before concluding, I will quote an extract from Humber’s 
“Treatise on the Water Supply of Cities and Towns,” being an 
opinion on the water supply of Glasgow from Loch Katrine, by the 
Engineer, Mr. J. F. Bateman :— 

On the 6th of June (1860), three months after the introduction of the 
Loch Katrine water, Mr. Bateman made the following report :—“I must 
draw your attention to the present consumption of water, which is in- 
creasing so rapidly as to be really alarming, and quite warrants the appre- 
hensions I felt, and the pains I took to guard against it, when writing 
my report on the city piping, 1858, Referring then to the habits of waste 
which existed, and to the imperfect state of the fittings, I observed that, 
should the same state of things continue under a constant supply, and at 





high pressure, the waste would be enormous, and even Loch Katrine would 
be found inadequate to meetit. At the time I wrote this the consumption on 
the north side of the river [Clyde] was a little under 13 million gallons per 
day. In November last, 18 months later, it had increased to 14 millions; and 
in the beginning of March of this year, after the wholeof the city on this side 
was supplied with the Loch Katrine water it was 15 million gallons per day. 
It has gone on increasing since then, till it now amounts to 18 million 
gallons per day; being an increase of 3 million gallons per day in three 
months. The consumption by the city was measured at the Mugdock 
reservoir every hour for 24 hours consecutively in the beginning of this 
week. The greatest draught is about one o’clock in the day, when it is at 
the rate of 22 million gallons per day ; and the least at two o'clock in the 
morning, when it amounts to about 14 million gallons. At this time of 
the night nearly the whole of this quantity must be wasted. The total con- 
sumption of the city from Loch Katrine and Gorbals together is 22 million 
gallons per day; being at the rate of 50 gallons per head, and just twice, 
in gross quantity, as much as Manchester and Salford take for a larger 
population. Upon this statement Mr. Gale, the Resident Engineer, was 
instructed to institute such an examination as would lead to the discovery 
of the cause of the excessive waste of water. He found that from badly 
constructed and leaky taps alone the waste amounted to 7,200,000 gallons 
per day, equal to 20 gallons per head, the value of which, if sold for trade 
purposes, would have been about £50,000 per annum. 

I will only add that since the date of that report, 14 years ago, 
the consumption has nearly doubled ; having increased from 22 to 
40 million gallons per day at the present time. This gives a con- 
sumption for all purposes of 50 gallons per head; the population 
supplied by water being, as nearly as possible, 796,000. Of this 
40 million gallons per day, 36 gallons per head are accounted for as 
used (or misused) for domestic supply, and 14 gallons per head as 
used for trade purposes; making up the 50 gallons per head per 
day. So that, although means have been, and are constantly being 
employed to reduce the waste, there is every reason to conjecture 
that there is still, over the whole area of supply, a waste of 20 gal- 
lons per head per day, or (say) 15 million gallons wasted daily ; 
being a volume equivalent to the total daily supply of water from 
Loch Katrine to the north side of the city during the first year 
of its introduction. 

Mr. Gale, the Water Engineer to the Corporation of Glasgow, is 
performing a great, valuable, and necessary work at the present time 
in subdividing the city into districts, for the purpose of approxi- 
mately ascertaining the leakage during the hours of night, by fix- 
ing waste-water meters in these districts. The information thus 
obtained forms a guide in the searching for the cause of excessive 
waste; but of itself it is incomplete, as the ascertained fact does 
not save any of the water from being run to waste, whereas by 
fixing one of these pressure-reducers there would immediately 
be saved a considerable volume of water. And as the expense of 
opening the street, breaking the water-main, and fixing both a 
waste-water meter and a waste-water preventer, would be little 
more than the fixing of either separately, I would suggest that 
this should be done, and when the leakage had been ascertained, 
by the governor being put out of action, then by relieving the load 
from the piston, and regulating the pressure to what may be 
desirable, a test would at once show what volume of the loss had 
been recovered by the use of this instrument. I have every confi- 
dence that the result would be very encouraging, and if the whole 
city be arranged as I have suggested, the ratepayers would get a 
very good thing if only one-fourth of the loss by leakage should be 
récovered. It would be equivaicnt to a saving of water, at trade 
rates, of the value of £25,000 per annum. 


At the close of the paper one or two questions were asked, and 
a short discussion subsequently took place, one of the speakers 
being ex-Bailie Osborne, the Chairman of the Glasgow Corporation 
Water Committee. By way of showing his interest in the subject 
that Mr. Key had brought under the notice of the Society, he said 
he would certainly make a point of directing the attention of the 
Committee to Mr. Key’s invention. In the absence of Mr. Gale, 
Mr. Charles C. Bone, his chief assistant, was invited to speak in 
reference to the invention. Mr. Key having stated that one of the 
pressure-reducing valves had been supplied to the Engineer’s De- 
partment of the Water Trust, Mr. Bone remarked that they had not 
yet had an opportunity of subjecting the valve to a thorough test 
on any of the water-mains; their tests made up to the present with 
it having been limited to some trials at the works’ yard. By-and- 
by, however, they would have it tried in one of the waste-water 
meter districts of the city. He further remarked that the saving 
of water throughout the area of the water supply was a very com- 
plicated question ; and he urged that if the consumers would be a 
little more careful the waste of water would be very greatly 
reduced. The Chairman (Dr. J. B. Russell), speaking as the Medical 
Officer for the city, said he was not unfavourable to a large con- 
sumption of water by the citizens; but he objected to the senseless 
and unintelligent misuse of water for alleged cleansing and sanitary 
purposes. For example, some persons on leaving town to reside 
at the coast during the summer, made a point of allowing the 
water in the water-closets to run constantly till their return, in the 
belief that they were doing good sanitary service. 

A vote of thanks was accorded to Mr. Key for his paper. 





GASEOUS FUEL AND SMOKE PREVENTION. 

Under the title of ‘‘ The Smoke Nuisance in Towns and its Pre- 
vention,” Herr R. Weinlig read a paper, at Magdeburg, last Sep- 
tember, of which an interesting summary appeared in Engineer- 
ing of the 20th inst. 

The whole question, says our contemporary, is treated in detail. 
Some statistics are given to show the enormous increase in the 
quantity of coal produced during late years; England being stated 
to have doubled, and Germany to have quadrupled their output 




















Dec. 30, 1884.] 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 17 





in the last 24 years. In dealing with the subject of smoke preven- 
tion, the author stated his opinion that very decided legislative in- 
terference is necessary ; but he does not consider that this can be 
extended to domestic fires, though their importance as large con- 
tributors to the evils upon which he dwells cannot be denied or 
underrated. He considers that the one great cure for smoke from 
this source will be found in the introduction of gas firing; gas 
being supplied cheaply from central stations. This will certainly 
come to pass in due time, as it is well known that a suitable gas 
can be produced at a price of 8 to 5 pfennige per cubic métre 
(1 mark = 12 pence = 100 pfennige); and at such a price, firing 
with gas is fully as cheap as firing with coal. Tests made by Dr. 
Fischer, of Hanover, show that in the ordinary domestic stoves in 
use, not more than 20 per cent. of the fuel consumed is really 
utilized for warming the rooms ; whereas, with stoves burning gas, 
80 per cent. and more of the possible effect is obtained. In a cer- 
tain sugar manufactory at Elsdorf, no steam-engines have been 
used for several years. Gas is made ata cost of about 3 pfennige 
per cubic métre; and is used for lighting and for driving gas- 
engines. At the iron works of Herren Schultz, Knaudt, and Co., 
in Essen, water gas is made at a cost of 1 to 2 pfennige per cubic 
métre ; and serves both for fires and for lighting. For the latter 
purpose a ring is fixed over the burners, having rodsor pencils of mag- 
nesia attached. These are made glowing hot by the non-luminous 
gas-flame, and emit an excellent light. These and other examples 
prove that cheap gas production is not any longer a mere experiment ; 
and that we may reasonably hope to see its universal introduction. 
But we shall never be free from the smoke nuisance till we have no 
more burning of coal direct in grates. The use of gas, which has 
already done so much in some directions, will probably gradually 
do the rest. Large works of all kinds will more and more take to 
producing gas and using it for all purposes. Smaller works and 
private houses will, in due course, have gas supplied to them at such 
a@ price as shall render it cheaper than solid fuel under any condi- 
tions. Domestic heating and cooking appliances for use with gas 
have made enormous advances of late, chiefly by the untiring 
ingenuity and invention of Mr. T. Fletcher, of Warrington. It 
remains only to “‘ educate’” the public and the gas companies a 
little further; and some day we shall have the cheap gas laid on 
everywhere, and our descendants will hardly realize that we once 
had loads of dirty coal shot into our houses, endured no end of 
dust and dirt inside, and poisoned the air outside. If ever the 
difficulties are practically solved which at present prevent the 
introduction of electric lighting into all our houses, then, when the 
gas companies find their present occupation gone, they will turn all 
the sooner to the other great field that awaits them; and so all the 
sooner will our smoke nuisance disappear by a much more satis- 
factory method than Government interference and compulsion. 








Correspondence. 


[We are not responsible for the opinions expressed by Correspondents.) 


STANDARDS OF LIGHT. 

S1r,—There is only one paragraph in Messrs. Heisch and Hartley’s 
letter in the last Journat that calls for a detailed reply from me. 

Ishowed in my last letter that the experiments made by Messrs. Heisch 
and Hartley, in which they used coal gas ranging in quality between 
13-5 and 15 candles in a Methven burner, gave a mean value to a sample 
of stored coal gas more than half a candle higher than the mean value 
assigned by a series of candle tests. Mr. Gandon, working with coal 
gas ranging between 15°8 and 17:1 candles, obtained a mean value for a 
sample of stored coal gas differing only by 1°6 per cent. from the mean 
value assigned by candles. These results I stated to be in accordance 
with the results of the Board of Trade Committee, who found that coal 
gas ranging in quality from 15-5 to 18°5 candles gave the light of two 
candles through the Methven slot ; but that when the quality of the coal 
gas fell to 15 candles, the light emitted by the slot diminished. Messrs. 
Heisch and Hartley state that they cannot admit that coal gas ranging 
in quality between 13-5 and 15 candles gives less than the light of two 
candles, because they are convinced that the sperm candles now used 
develop more light than they did several years ago when the Methven 
burner was standardized. But unless Mr. Gandon worked with candles 
made in 1881—and this is not stated in the report—his results should 
be similarly affected. As they are not similarly affected, they must be 
wrong according to Messrs. Heisch and Hartley. Such a conclusion will 
not, I think, appear probable to those who study both the reports on 
standards of light. 

With regard to Mr. King’s experiments with 21-candle gas, there is 
a difference between his results and those of the Board of Trade Com- 
mittee. The Committee found that to a sample of stored coal gas of 
14-5-candle power was attributed a value of 14 candles when tested by a 
Methven burner burning a gas of 19°6-candle power—i.e., the light from 
the Methven slot was found to be 34 per cent. too high (vide Report, 
page 20. Not 10 per cent., as erroneously stated on page 2). Mr. King’s 
experiments gave a slightly higher value for the Methven burner than 
did Mr. Gandon’s with 16-candle gas. The difference was in the same 
direction, but not so great as that found by the Board of Trade Com- 
mittee. That such divergencies should be found when different kinds 
of gas are burnt in a Methven burner is not extraordinary, unless we 
assume that coal gas of a certain candle power will always give the 
same light through a Methven slot, whatever be the nature of its con- 
stituents. Such an assumption is not supported by the experiments of 
the Board of Trade Committee. This Committee used many varieties 
of coal gas ; and the range of constant light for the Methven burner was 
found to lie between “a little under 16 and a little over 18 candle 
gas.” The experiments of Messrs. Heisch and Hartley tend to confirm 
the lower limit, but to raise the higher limit stated above. 

’ Messrs. Heisch and Hartley now admit that the values indicated for 





the Argand flame by the Harcourt lamp on March 19 are consistent. 
The term variable applied by them is therefore incorrect, and they 
should withdraw it. 

I may add that I have every confidence in the integrity of purpose of 
Messrs. Heisch and Hartley; and that, though I differ from their con- 
clusions, I credit them with an honest desire to arrive at the truth. 


Oxford, Dec. 27, 1884. H. B. Drxoy. 

Srr,—In our reply, contained in the Journat of the 23rd inst., to 
Mr. Harcourt’s letter in the previous number, there are errors in two 
references to experiments. Will you kindly admit the corrections? 


Original Lamp. New Lamp. 
Dee as. 5 1. ss a oe 15°25 Difference of 0°33 p.ct. 


Mar. 19. (6th expt.) 14°26 (6th expt.) 1421 st 1:00 p.ct. barely. 


In the Journan of the 23rd, Mr. Dixon, after making a correction in 
respect. to his previous letter, says: ‘‘The Board of Trade Committee 
found that the light emitted by the Methven burner, when burning 
15-candle gas, was less than the light emitted by it when burning 
16-candie gas;’’ and that our ‘‘ experiments show that coal gas of 
between 13°5 and 15-candle value gives less than the light of two candles 
through the Methven slot.’”” Well, The Gas Institute Committee found 
that “‘the Methven plain-gas standard can be safely used’ with gases 
‘* between the extremes of 13°65 and 24°4 [candle power]—a range of 
8°75 candles;”’ and then say: ‘“* When gas of from 14 to 20 candle 
power is to be dealt with, the plain-gas standard is to be preferred,” on 
account of its colour approximating, generally, more nearly to that of 
the flames to be tested. 

Mr. Dixon asks questions ; but needlessly, it seems, for the replies to 
them are actually contained in the report of The Gas Institute Com- 


mittee—i.e., our report. Oaus. Hence 
London, Dec. 24, 1884. F. W. Harrier. 





GAS COOKING-STOVES. 

Sir,—Replying to Mr. Leoni’s letter in the Journnat for Sept. 2, kindly 
allow me to state that I have now before me a copy of the specification 
of his patent stove, to which I made objection in my letter published 
in the Journat for Aug. 19. I have carefully perused this specification, 
and feel that I cannot withdraw or amend one word of my previous 
protest, as I cannot yet see wherein I have been mistaken. Taking Mr. 
Leoni’s remarks in the order in which they appear in his letter, a con- 
struction appears to be put upon my claim which would certainly 
destroy it if contended for. Having regard to what I really do claim in 
my patent of June, 1881, which is the only one that need be considered in 
the question at issue, will Mr. Leoni kindly refer me to any instance on 
record of gas cooking-stoves being publicly made before the date of this 
patent, wherein the bottoms of the ovens were absolutely closed, having 
the gas-jets inside the oven, and the spaces between the casings (usually 
occupied by some non-conducting material) left hollow, and arranged so 
that a current of air circulated between these spaces, and finally dis- 
charged itself into the oven, doing the double duty of keeping the case 
cool, and supplying the burners with warmed air at no cost to the 
heating power of the stove? Until I get the information for which 
I now ask, I shall continue to believe that I was justified in placing on 
record the claim I have already made, as it is very easy to make asser- 
tions. Certainly I cannot find,in any of Mr. Leoni’s past specifications, 
anything pointing to the recognition of the advantage he now claims for 
the heated-air arrangement. 

I have previously admitted a difference in the details of construction 
of the two stoves. I eonsider, however, that, even here, Mr. Leoni has 
been anticipated. I was quite alive to the various modifications to which 
my arrangement could be subjected ; and anyone interested in the matter 
will, on referring to my specification, find (on page 6) that, after I have 
described several modifications in which the chambers surround three 
sides of stoves, I go on in the following words, at line 27 :—‘‘ I wish it to 
be clearly understood that I do not deem it necessary to provide a 
channel all round, or at any particular part of my stoves, for the air 
current toflowthrough, . . . providing it takes the intended course, 
whereby it takes up radiated heat ;’”’ and I follow this up in the claim, 
wherein I state that I provide channels, divisions, or heating spaces, 
through which all the air necessary for the perfect working of the stoves 
must travel into the same. As Mr. Leoni seems to attach some import- 
ance to the doing away with the intermediate division, let me point out 
to him that, among the modifications herein previously mentioned, he 
will find one wherein I also dispense with the division, and use only the 
one chamber; and I may add, that that was my first idea in this direc- 
tion, from which I obtained very good results. It is exceedingly difficult 
for me to understand the last point of Mr. Leoni’s letter, re condensa- 
tion. DoI understand Mr. Leoni to say that the average condition of 
the atmosphere is such a state of saturation with moisture, and that a 
small current of this moist air passing over warm surfaces will deposit 
its moisture on the plates,and rust them? If such is the case, it applies 
with more than equal force to the arrangement for which Mr. Leoni 
takes credit, in the single chamber around the oven, wherein the heated 
air descends from the roof, and discharges into the oven as mentioned ; 
for in this case there is a greater disparity between the heat of the inner 
plate of the oven and the plate of the outside casing than in my two 
chambers. 

Having devoted a considerable amount of time to these points in gas 
cooking-stoves, I may be excused if I now offer a few remarks upon the 
merits of this arrangement of Mr. Leoni’s (wherein the special pipe is 
carried up inside the oven for the passage of air), and upon the supply of 
air to stoves generally. It seems to me that when such a special 
arrangement has to be made as the first mentioned, it is simply 
“ robbing Peter to pay Paul ;’’ as any heat gained by the current of air 
passing through the tube must be at the direct expense of the working 
power of the stove. With regard to the air supply to gas-ovens generally, 
until comparatively recent time the classes of stoves that sprung up to 
meet the popular demand were, with very few exceptions, made with a 
total disregard of what was required in the oven portion to make them 
an economical success in that part; and by the light of recent experience 
gas consumers have, in plenty of instances, had to use three times as 
much gas for any given oven operations as that which is now necessary. 
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It was no uncommon thing to see a clear space of about 3 inches all 
round between the bottom of the stove and the dripping-pan, resting, it 
might be, on the floor; thus leaving the burning gas at the mercy of all 
draughts of cold air going about. I admit that Mr. Leoni’s stoves have 
always been reasonably protected at this point. The Thermostatic 
Company, which had a very short existence (in consequence, I believe, 
of the expensive nature of their manufactures), obtained some extra- 
ordinarily good results, as I was able to confirm from observation of one 
which has been for some years in constant work at Maidstone; and 
these results, I am sure, are due quite as much to the fact that the air 
supply, though admitted directly through a slit at the otherwise closed 
bottom (immediately under the burner), was contracted to the finest 
degree, as it is to the fact that the stove is elaborately cased in a non- 
conducting body. That this question of proper air supply was studied 
years ago is evident from the existence here and there of some fine 
specimens of what gas-stoves can be in real workmanship, without being 
unnecessarily elaborate, and which would put to the blush some of our 
shoddy modern productions. I refer to stoves made by the old firm of 
Smith and Phillips. In these stoves every precaution was taken, both 
in the ovens and the boiling-rings, to ensure proper undisturbed com- 
bustion. The bottoms of ovens were closed in except a slit running 
along each side just under the burner, and this slit was filled in with 
tolerably fine perforated tin, through which the ingoing air had to 
filter, and by which means the air current never disturbed the steady 
burning of the gas-flame, and yet admitted ample for all requirements. 
The only thing wanting in these excellent stoves was the extra casing, 
to prevent loss by radiation from the oven. The arrangement of the 
boiling burners contrasted most favourably with the exposed rings which 
pass as the modern standard of perfection, and the flames from which are 
exposed to be blown about at the mercy of any draughts of wind there 


may be. 1 
Metropolitan Gas Company, Melbourne, Oct. 31, 1884. G. J. Cox. 





ELABORATE REGENERATORS. 

Sm,—Mr. Gadd’s article, in the last number of the Journan, being 
chiefly a criticism of my letter, necessitates a few words in reply. In 
preference to following the order of Mr. Gadd’s article, I will take that of 
the mistakes, or supposed mistakes, in my letter. 

First, Mr. Gadd understands me to say that a minute is required for 
the air to take up its full charge of heat in a flue 6 inches square; the 
velocity of the current being 56 lineal feet per minute. I said it would 
attain the temperature of the flue after travelling less than 14 feet; how 
much less I did not say. The experiments of Mr. Dixon and myself 
would point to less than 5 feet, if the air attained the full temperature of 
the pipe in those cases, which temperature was not determined. 

The second apparent error is due to my anxiety to condense my letter 
into as few words as possible. Mr. Gadd quotes the words: “ The air 
would in that length no doubt attain the temperature of the brickwork ; 
but this is a very different thing from the temperature of the waste 
gases.”” This certainly reads much as if I aimed at the temperature of 
the waste gases being attained in the secondary flue. My meaning, 
however, was that in a short length of flue the temperature of the inside 
surface of the flue would be very considerably below the temperature of 
the waste gases, as the small surface of division wall would require a 
great difference of temperature to cause the conduction of the necessary 
heat; whilst in a longer flue, though the first part of the flue would be 
considerably cooler, the temperature of the latter portion approaches 
much more nearly to the temperature of the waste gases, and is not such 
‘‘a very different thing” from that temperature as would be the case 
with the short flue. 

The third supposed error is in taking the average difference in tem- 
perature as that of the extremes. I did this consciously and purposely, so 
as to favour, rather than otherwise, Mr. Gadd’s view of the non-necessity 
of long flues. Thecurve of differences presents its convex side to the line 
of reference, and not the concave, as in the example of the parabola as 
given by Mr. Gadd, The difference is greatest at the entrance to the 
secondary air-flue, and decreases rapidly at first; as where the difference 
is great there must be great conduction of heat. Great conduction of 
heat means a fall in the temperature of the waste gases, and a rise in 
that of the secondary air; thus reducing the difference. But with 
reduced difference there is reduced conduction ; and reduced conduction 
means less decrease of difference. The rate of decrease in difference is 
thus proportionate to the conduction; and this is proportionate to the 


difference itself. Expressed mathematically, we have au =ay; a being 
v 


any constant. If this equation is integrated, we obtain log. y= — az, 
which is the formula of the logarithmic curve convex to the axis of zero 
difference. From this it is evident that the true average difference is 
ess, and not greater than the average of the extremes. 

The next point, which is the error in arithmetic, I have to confess is 
an error, making a difference of about 3 per cent. in the result. 

The only other point in which Mr. Gadd comes into conflict with my 
ideas is in saying that experiments show that brickwork conducts heat 
better at a high temperature than at a low one; whereas I have always 
understood that all solid bodies were worse conductors at high tempera- 
tures than low. Iam not sure that I understand the drift of the para- 
graph on the revolving wheel. If there is anything ‘‘ more misleading 
than facts’ and figures, it is analogy, when not carefully watched. I 
cannot bring myself to look upon resistance to conduction of heat as 
being analogous to friction, nor the conduction itself as analogous to the 
motion of a substance possessing mass. Such a thing as momentum of 
heat I cannot comprehend. The paragraph which follows, however, 
possesses something tangible, when the touchstone of experiment is 
mentioned. In the case of metals, the experiments of Forbes show that 
the higher the temperature, the less the coefficient of conductivity. This, 
of course, may not be the case with brickwork; but I should be glad to 
know what are the experiments which Mr. Gadd speaks of, which show 
= greater conductivity at high temperatures, as I shall be very glad to 

ieve it, if true. 

Burnley, Dec. 26, 1884. J. P. Laarume. 








Tuere has just been published (by Messrs. Baillitre, Tindall, and Cox) a 
second edition of “ Nature’s Hygiene: A Systematic Manual of Natural 
Hygiene,” by C. T. Kingzett, F.1.C., F.C.S., &c. 





Register of Patents, 


Puriryine Gas.—Reddie, A. W. L.; communicated from the Smith and 
Sayre Manufacturing Co., of New York. No. 2341; Jan. 29, 1884. 

This invention—which embraces improvements in scrubbers, and in 
combined scrubber-condensers—consists: (1) In the combination in a gas 
scrubber of a number of chambers each containing stationary scrubbing 
surfaces, and provided with openings through which they communicate 
with each other, alternately above and below the stationary scrubbing 
surfaces, whereby the gas is caused to pass downward through one 
chamber and upward through the next throughout the series; the chambers 
having also communication with each other by overflow boxes and traps, 
for maintaining any desired level of the water or purifying liquor in the 
lower parts thereof, and being furnished with means for raising the water 
or liquor from the bottom to the top, for delivery upon the scrubbing 
surfaces. (2) In forming the communication between the lower parts of 
the chambers for the overflow of the water or liquor from one to another, 
by means of openings in the outer sides of the chambers, and overflow 
boxes arranged outside the chambers to form a communication between 
the openings in the adjacent chambers. (3) In the construction of the 
pte nm in pairs; each pair forming a distinct, separate, and complete 
structure, pod with its contained scrubbing surfaces and necessary appur- 
tenances constituting a complete scrubber; the several pairs so constructed 
connecting with the adjacent pairs (only) by nozzles for the passage of 
gas, and by overflow boxes and traps for the passage of the purifying 
water or liquor. (4) In the combination with two upright chambers 
containing stationary scrubbing surfaces and having communication 
by overflow boxes and traps for controlling the level of the water or 
purifying liquor with them, of a double-acting circulating pump with 
the opposite ends of whose cylinder the chambers are in communication 
below the scrubbing surfaces by suction pipes and valves and also in 
communication above the surfaces by means of discharge pipes and 
valves, whereby one pump is made to serve to produce the circula- 
tion of the water or purifying liquor in the two chambers. (5) In 
the combination with two scrubbing chambers, containing scrubbing 
surfaces and connected by overflow boxes and traps, and furnished with a 
double-acting pumpcommunicating with both chambers asabove mentioned, 
of pipes for forming communications between the gas spaces of the scrub- 
bing chambers and the pump, and stop-cocks in the pipes, by the opening 
of which the pumps will be caused to merely draw gas from, and return it 
to the chambers when it is desired to stop the circulation of water or 
purifying liquid in the chambers. (6) In the combination with a scrubber 
of a system of tubes or conduits, the exteriors of which constitute scrub- 
bing surfaces over, and between which the gas and the scrubbing water or 
liquor may be caused to flow or circulate, and a pump or other means of 
producing a circulation of a cooling liquid through the _— for the pur- 
pose of artificially cooling their surfaces and thereby producing purification 
of the gas by condensation in the scrubber as well as by the scrubbing 
action. (7) In the combination with a gas scrubber provided with a 
system of tubes and conduits the outer surfaces of which constitute wet 
scrubbing surfaces, of a system of tubes or conduits arranged outside 
of the scrubber, and means of circulating a cooling liquid through both 
systems of tubes or conduits for simultaneously producing a cooling of 
the scrubber internally and a cooling of the atmosphere surrounding the 
scrubber. (8) In so arranging within a gas scrubber a system of pipes 
which constitute the scrubbing surfaces, and through which a cooling 
mixture is caused to circulate as above mentioned, that the lower part of 
the system is immersed in the washing or scrubbing liquor which collects 
in the lower part of the scrubber and so made to cool the collected liquor. 
(9) In the combination with a gas scrubber in which the scrubbing surfaces 
are the exterior surfaces of tubes or conduits, and a pump for circulating a 
cooling liquid through the tubes or conduits, of an external cooling appa- 
ratus for refrigerating the cooling liquid. 

Figs. 1 and 2 (on next page) exhibit a scrubber which carries out the first, 
second, third, fourth, and fifth parts of the invention; the scrubbing sur- 
face of the scrubber being in the form of upright plates. Fig. 3 exhibits 
a scrubber and condenser combined. 

Referring now to figs. 1 and 2 only. A designates the upright chambers 
connected in a series to form a scrubber of the desired size and capacity. 
These chambers are represented as formed in pairs; each pair constituting 
a distinct and separate structure, which may be made of cast or wrought 
iron. The two chambers of each pair are separated by a partition A’. 
Within the chambers are arranged plates B (preferably of thin sheet metal), 
arranged very near together, so as almost entirely to fill the chambers. 
The plates are secured together by rivets, and have washers interposed 
between them to hold them at the desired distances apart. C is the gas 
inlet, which communicates with the chamber A at one end of the scrubber ; 
and C! the gas outlet leading from the chamber at the opposite end, above 
the plates. In each partition which separates the chambers of each pair, 
is a hole below the plates in the chambers, through which the chambers 
communicate directly, by nozzles, with the chambers of adjacent pairs above 
the plates B. Thechambers all rest upon the same foundation, and have 
inclined bottoms (as shown in fig. 2), so that the tar will all drain to one 
side ; and each chamber communicates, through a pipe provided with a 
valve or cock, with a common conduit D for carrying off the tar. \ 

The means employed for producing the circulation of the ammoniacal 
liquor in the scrubber may to some extent be varied. Those represented, 
and which constitute part of the invention, are as follows :—E is the 
cylinder of a direct-acting engine; and F are pump cylinders, one of which 
is employed in connection with each pair of chambers. The pistons of the 
engine and pumps are all attached to a common piston rod ; and the ends 
of each pump cylinder are connected by suction pipes with the lower por- 
tion of the two chambers of each pair, and by the discharge pipes with the 
upper part of both chambers. In the suction pipes are check-valves pro- 
vided with screws, whereby they may be more or less throttled ; and in the 
discharge pipes are valves or cocks. The upper end of each discharge pipe 
enters the chamber, and has a horizontal extension which is perforated so 
that the liquor will be discharged with considerable velocity against the 
top of chamber and thereby sprayed over all the groups of plates B. The 
liquor trickles down over the plates, and keeps their surfaces constantly 
wet; and returns again to the bottoms of the several chambers. The gas 
enters at the inlet C, and passes downward through and among the groups 
of plates in the first chamber; thence through the opening to the other 
chamber of the pair, and upward through and among the groups of plates 
of that chamber ; thence to the first chamber of the next pair; and so on, 
until it makes its exit atC1. Each chamber has upon its side a cover 
or bonnet A?; and when this is removed, access is afforded to all the 
wos of plates in the chamber, and they may be removed for cleaning or 
renewal. 

From the chamber A which is provided with the inlet C there extends a 
discharge or outlet pipe for the concentrated ammoniacal liquor; and in 
order to maintain the desired quantity in the several chambers, the chamber 
at the opposite end of the scrubber is provided at the top with the inlet 
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On the sides too of the several chambers are overflow open- 


pipe shown. 
ings connected by overflow boxes G, bolted to the exteriors of the sides of 
the chambers, so that they may be readily removed without breaking any 


other joints. The several boxes G are set at different levels, grading from 
the right downward. Thereby the liquor is made to flow towards the left 
in its passage through the scrubber, while the gas flows toward the right ; 
hence the gas as itenters comes first in contact with the most highly con- 
centrated liquor. The boxes are provided with central partitions, which 
enable them to serve as traps and so prevent gas from blowing through. 
The gas is thus compelled to pass upward and downward through the 
chambers for treatment successively by weaker and weaker liquor. 

The “ condenser-scrubber ” shown in fig. 3 differs in construction from 
that already described, in having its scrubbing surfaces composed of arti- 
ficially cooled tubes (instead of being simple plates), and in having combined 
with it means for cooling the atmosphere surrounding it. 

A are the upright chambers constructed in pairs, with a partition A! 
between those of each pair, and connected in a series of any number by 
nozzles ; an opening being provided in each partition Al, as described with 
reference to figs.1 and 2. The means provided for the circulation of the 
ammoniacal liquor over the scrubbing surfaces of this scrubber, and the 
means provided for the overflow of the liquor from one chamber to another 
are also thesame. The tubular scrubbing surfaces consist of inclined rows, 
or tiers of parallel tubes B connected by headers B! on opposite sides of 
each chamber. These headers and parallel tubes—which constitute exten- 
sive passages for the circulation of any cooling or refrigerating liquid or 
agent, and present externally a large extent of scrubbing and cooling sur- 
face to the gas—extend downward into the liquor which collects at the 
bottoms of the chambers. H designates a cooler (of any suitable character) 
with ice or brine from an ice machine circulated within it ; and the upper 
ends of the systems of pipes or tubes B B1in the several chambers are 
connected with it by a pipe outside the scrubber chamber. 

I designates a system of pipes extending through the room wherein the 
scrubber is situated, and provided with valves. When certain of these 
valves are closed and other valves open, the refrigerating fluid circulates 
through the systems of tubes B B!, and thence to the cooler H. When 
other valves are closed, and open, the refrigerating fluid circulates first 
through the pipes I and then through the tubes in the several chambers. 
Gas-Motor Enotnes.—Clayton, S.,of Bradford. No. 2854; Feb. 6, 1884. 

This invention relates to gas-engines in which a uniform mixture of gas 
and air is forced into the working cylinder at each revolution (if required), 
by apump; the mixture being compressed and ignited in the cylinder and 
the expansion of the heated gas and air forcing the piston on its outward 
stroke. When nearing the end of the stroke, the piston is caused to pass 
over, and leave open a port or outlet in the side of the cylinder, through 
which the residue of the combustion products escapes. The crank pin 
upon which the piston rod of the pump works is set one-fourth of a revo- 








lution in advance of the working-crank; so that, when the plunger of the | 
pump is at the end of its in-stroke, the piston of the working cylinder will | 


just have closed the exhaust port or outlet of the working cylinder by its 
return stroke. The pump ram in its upward stroke draws in a charge of 
gas and air at the same time that the working piston, in its downward 
stroke, compresses the comp in the working cylinder. Owing to the 
relative positions of the cranks when the working piston is at the farthest 
point of its stroke and just about to commence its outward stroke (in 
consequence of the ignition of the compressed charge of mixed gas 
and air), the pump ram will have performed about one-half of its 
outward stroke; and by the time the working pe has passed over, 
and left open the exhaust port or outlet of the cylinder, the pump 
ram will have completed its inward stroke and returned some dis- 
tance, thereby slightly compressing the charge. On the working piston 
uncovering the exhaust port, the slightly compressed charge of gas and air 
is forced into the working cylinder, past a check valve, driving out the 
previous products of combustion (during the stroke of the working piston), 
past the exhaust port, and back again to close it. Similar operations are 
performed for each new charge from the pump; and compression by the 
working piston ensures an explosion at each revolution if required. When 
the pump does not require gas, air alone is drawn into and forced out of 
the pump into the working cylinder. To ensure a proper mixture of gas 
and air in the pump, an L-shaped or bell-crank lever is employed, worked 
by acam or eccentric on the crank shaft by means of a small lever and rod. 
The end of one leg of this lever is in connection with the air valve; and 
connected to the governor is a slight rod actuating the gas-valve spindle. 
On this rod is a steel plate with a sharp edge resembling the cutting end of 
a joiner’s chisel ; and on its opposite end is fixed another thin steel plate, 
also at right angles to the lever, having a V-shaped groove into which fits 
the sharp edge of the steel plate fixed tothe governor rod. When the 
eccentric on the crank shaft lifts this lever, the air valve is raised ; and the 
gas valve at the same time is forced open by the grooved steel plate 
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being brought against the sharp edge of the opposite steel plate. Im- 
mediately under the plate, and attached to the governor rod, is a stee 
catch which projects slightly beyond the plate attached to the L-shaped 
lever ; and when the engine exceeds its normal speed, the governors lift 
the governor rod, and thereby the sharp edge of the steel plate is lifted out 
of the groove. The steel catch then takes hold of the grooved steel plate ; 
and the gas valve is thus allowed to remain closed, and the air valve is 
raised to its full height. This allows the air drawn into the pump to 
escape; thereby removing all back pressure from the pump until the 
engine has again attained its normal speed. The governors will then 
allow the governor rod to fall; the catch will be disengaged ; and the air 
valve will be allowed to fall into its seat. The sharp-edged steel plate will 
also resume its position opposite the grooved steel plate, and fall into the 
groove so that when the cam on the crank shaft lifts the L-shaped lever, 
both the air and gas valves are opened simultaneously. At the same time 
that the pump ram is travelling outwards, a mixture of gas and air 
(uniformly diluted) is drawn into the pump; and from thence forced into 
the working cylinder, where it is compressed and exploded, forcing the 
working piston outwards. 





Manuracture or Gas.—Reddie, A. W. L.; communicated from R, A. 
Cheseborough, of New York. No. 14,260; Oct. 28, 1884. 

This invention consists in subjecting bone-black charged with oil or 
hydrocarbon matter to a heat sufficient to vaporize the hydrocarbon and 
convert it into permanent gas. The idea consisting in moving or convey- 
ing the oily bone-black through a heated retort A enclosed within a heating 
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chamber B formed of brickwork and having a fire-brick or fire-clay lining. 
C is a furnace having the usual fire and ash-pit doors and grate-bars; and 
from this furnace the heated products of combustion pass into the lower 
part of the heating chamber B, and rise therein around the retort A, the 
smoke finally escaping at X. 

At the top of the retort is an inlet for bone-black, surmounted by a hop- 
per D in which is arranged a feeding cylinder E provided with ribs which 
carry the wet oily mass of bone-black downwards and into the retort con- 
tinuously and uniformly. The bone-black falls upon the upper of a series 
of shelves. At the bottom of the retort is an outlet for the bone-black ; 
and F is a cooler into which it is passed, and from the lower and cooler 
portion of which the bone-black is delivered. At the upper part of the 
retort is a gas outlet Y; and as the bone-black runs down, and falls from 
shelf to shelf, it becomes more limpid and any oil or hydrocarbon contained 
in it is evolved in the form of a permanent gas and escapes through this 


pipe. 


Gas-BurNER Reoutators.—Thorp, T., 
Feb. 14, 1884. 

This governor for regulating the flow of gas to burners consists of a small 
metal cylinder A, open at the lower end, and partially closed by a flange 
at the upper end. Fem the centre of this flange rises another and smaller 
cylinder t having lateral holes D near the bottom end, and closed at the 





of Whitefield, Lancs. No. 3281; 
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Fig 2. 
top. A disc is fitted loosely into the interior of the larger cylinder, so as 
to move freely without friction; and from the centre of the disc rises a 
short tube F of such diameter as to allow it to slide freely in C, also with- 
out friction. There is a smaller tube, rising from a flange on F’, on which 
is a rim or disc H, working without friction in the cylinder C. In the 
short tube F are lateral pce or holes; and a cylindrical screw I is 


fitted for the purpose of covering or uncovering the lateral holes in the 
short tube, ont so adjusting the quantity of gas it is required to pass. K is 
a metallic case in which the governor is inserted; having a projection or 
seating L on which the disc rests when little or no gas is passing. 

When not intended to be taken to pieces, the apparatus is constructed as 
in fig.2. Here, instead of the seating on which the disc rests being a part 
of the case in which the governor is inserted, an annular ring M is fitted 
into the bottom of the cylinder, and a metal bush N screwed at the upper 
end to receive the nib. This, brought to a feather edge at the lower end, 
is pressed between the governor and the case, and serves to secure the 
governor and the bush in the case. 


Gas Cooxtne-Stoves.—Somerville, J., and Webber, W. H. Y., of Forest 
Hill. No. 13,084; Oct. 2, 1884. 

This invention consists in combining (in a gas cooking-stove) a moveable 
oven lining, swivelled exterior burners with flames mainly in the space 
between the casing and the lining, and a boiler for utilizing the waste 
heat of the oven. 






































F Fig : Fug.3 

Fig. 1 is a half elevation and half section of the stove. Fig. 2 is a 
horizontal section through the line X of fig.1; and fig. 3 is a side elevation 
of the moveable lining of the oven—both on a smaller scale than fig. 1. 

The oven A is rectangular in plan, slightly higher than its width or 
length. It is formed by the lining A!, made of inoxidizable metal—such 
as copper or iron rendered inoxidizable on the surface by a protecting 
coating of enamel, tin, copper, &c., or by the Bower-Barff process. This 
lining is not attached to the framework of the stove in any way, but is 
readily removeable for cleaning or other purposes. It slides into its place 
upon flanges formed —_ the casing; and is supported by other flanges 
which also act as baffles to prevent the products of combustion from the 
heating flames from making their way round the outside of the lining, in 
the space Htothe flue Y. ‘he products of combustion consequently enter 
the holes a, and escape from the oven by an opening O in the top near the 
front. There is a clear space round the lieing. which serves asa Bot jacket. 
The front edge of the lining A! is rebated in the front plate, and held in 
place by the door; and the bottom is closed by the sliding dripping pan, 
80 that while cooking is going on the influx of air is as much as possible 





confined to the holes a. The oven heating burners D, which are preferably 
of the ordinary flat-flame illuminating type, are fixed upon tubes swivelled 
either at the front or back. The burners project their flames, as shown, 
through holes in the outer casing of the stove corresponding to the holes a 
in the lining; and for lighting swing into the — indicated by the 
dotted lines in fig. 2. The flames will only slightly enter the inside of the 
oven; and will not therefore take up the area of the oven. They will 
however radiate their heat freely into it ; and also send in their products of 
combustion as described. : 

The waste products of combustion, after issuing from the oven at O, pass 
over the top of it (in the space shown), and travel to the outlet flue Y 
underneath the boiler B, which is made to conform to the shape of the 
stove and oven, and has a large heating surface in proportion to its capa- 
city. For heating the boiler when the oven is not used, there is a separate 
set of burners M protected by a perforated screen. The boiler thus forms 
an integral part of the stove; and in its cover (which is the bottom of the 
upper portion C of the stove) are disposed the boiling and grilling burners 
N. To render the stove as convenient for use as possible there are plate- 
racks on the sides, as at V; and a code of instructions for using the stove 
is fixed on the front of the door, 
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Legal Intelligence. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
Frmay, Dec. 12. 
(Sittings in Banco, before Justices MatHew and Day.) 
THE QUEEN UV. ESSEX.—A QUESTION OF CONSEQUENTIAL DAMAGE. 

This case raised a question of great importance under the Lands Clauses 
Consolidation Act—viz., whether a landowner, part of whose land is taken 
by a Local Board for such purposes as those of sewage works, can recover, 
in addition to the value of the land actually taken, compensation for the 
depreciation in value of the rest of his land by reason of the purpose for 
which the other part of the jand is taken. In this particular instance the 
Acton Local Board, under powers given to them by a Private Act of Par- 
liament, had taken some five acres of land, the property of Mr. Cowper 
Essex, in the parish of Acton; the land being part of an estate let on build- 
ing leases, subject to the usual covenants by the tenants to build. Atthe 
inquisition before the Sheriff of Middlesex and a jury, compensation was 
claimed by Mr. Essex under two heads—viz., the value of the lands actually 
taken, and damage sustained, or likely to be sustained, by reason of the 
remainder of the lands being injuriously affected by the fact that the part 
taken had been acquired for the purpose ofa sewagefarm. The jury found 
that the damages on the latter head amounted to £4000. The Local Board 
now applied to make absolute a rule for certiorari to quash the inquisition, 
on the ground that this latter head of damages should not have been taken 
intoaccount. The point so raised is one of considerable importance, as the 
decisions of the Courts on the question of consequential damages in cases 
under the Lands Clauses Act are rather conflicting. It has certainly been 
laid down that landowners whose land had not been actually taken under 
compulsory powers are not entitled to any compensation for damage, how- 
ever great, that may result to them by the depreciation in value of their 
land by reason of the purpose for which their neighbour's land may have 
been taken. But it would seem that a landowner, any part of whose land 
has been so taken, is in a different position. 

Mr. E. CuarkE, Q.C., M.P.,and Mr. ANDERSON showed cause against the 
rule; Mr. R. E, WEBsTER, Q.C., and Mr. Pottarp appeared for the Local 
Board, in support of it. 

Justice MATHEW, in giving judgment, said the point raised was one of 
great importance; and the circumstances of the case illustrated it with 
great nicety. The land taken by the Local Board for the purposes of a 
sewage farm was part of an estate let to two tenants on building leases; 
and it was, before the action of the Board, uniform, and laid out and 
adapted for building purposes. The jury had found that the deprecia- 
tion in value of this land was £4000; but it was contended that the jury 
were wrong in considering this question at all. The words of the Act 
were plain—viz., that, in estimating the compensation to be paid to a 
landowner, not only should the value of the land taken be considered, but 
also “ damage to be sustained by the owner of the lands by reason of the 
severing of the lands taken from the other lands of such owner, or other- 
wise injuriously affecting such other lands by the exercise of the powers 
under the Special Act ;” and if the Court were now called upon for the 
first time to consider the question, there would be no difficulty in coming 
to the conclusion that, where property was taken under statutory powers, 
in assessing the compensation to be made, the effect of such taking upon 
the value of the remainder of that owner’s land was to be considered. It 
was manifest, his Lordship pointed out, that such damage would occur in 
many cases—as, for instance, where part of the land was taken for a 
cemetery or for gas-works, or, as in this case, for a sewage farm, where it 
was not disputed that the damage to the surrounding property amounted 
to £4000; yet the argument for the Local Board was that the damages 
sustained were no more than they would have been if the land had been 
taken for a park or public garden, although the Board’s purposes were of 
such a nature that, if they were mere trespassers, and the claimant had a 
right of action against them, he would be entitled, in assessing his 
damages, to take into account injury of the nature in question. His Lord- 
ship then reviewed the numerous authorities which had been cited on 
both sides ; and said that in his opinion the rule should be discharged. 

Justice Day, in giving judgment to the same effect, said that the 
difficulty in these cases arose from what had always seemed to his Lord- 
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ship the unfortunate decision in Vaughan v. The Taff Vale Railway 
Company, to the effect that a person could not recover damages though 
substantial injury had been caused to his property by the user of the lands 
taken. There had, however, been cstabliche , most fortunately, an excep- 
tion to this rule—viz., that if a man was the owner of any of the land 
which had been taken for the purpose in question, he might receive com- 
appar for such injury, though he could not otherwise have done so. 

is Lordship said that the injury done to the claimant in this case was 
caused by the fact that part of his land had been taken for purposes of 
user as a sewage farm, with all the ordinary incidents attaching to such 
user This was the cause of substantial injury to the remainder of his 
mn i and for this, in his Lordship’s opinion, he was entitled to compen- 

10n, 

The rule was therefore discharged. 


CANTERBURY POLICE COURT.—Wepnespay, Dec. 24. 
(Before the Mayor and a Bench of Magistrates.) 
CANTERBURY GAS AND WATER COMPANY Vv. GILHAM. 

Mr. A. J, Gilham was to-day summoned to show cause why he should 
not pay 5s. 8d., being the charge made by the Canterbury Gas and Water 
Company for the supply of water to four cottages belonging to him, for 
two-thirds of a quarter. 

Mr. C. Kincsrorp appeared in support of the summons. 

_ Mr. Kinesrorp said the Company were in rather an anomalous position, 
in being practically compelled by law to sue a man for what he had not 
agreed to take. In the ordinary course they would not sue a landlord 
unless he demanded a supply of water. Under the Public Health Act 
certain powers were given to a local authority to require a man to have a 
proper water supply; and if he did not comply with the notice and have 
a supply laid on, the Company could make a rate and recover the rate 
from the owner or occupier as the case might be, just the same as if the 
supply had been demanded. In this case the value of the cottages was less 
than £10 a year each, and therefore the owner was sued. 

Evidence having been adduced, 

Mr. Gilham, in defence, said his principal objection was that he had 
already a good and sufficient supply of water. The only notice he had 
was from the Sanitary Inspector, who called and told him that the 
water was condemned. He immediately went to a tradesman in the 
city, and requested him to investigate the case and advise him in the 
matter. The person referred to happened to be busy, and did not attend 
to the matter at once; and the consequence was that, to his (Mr. 
Gilham’s) great surprise, the water was laid on without his having any 
notice or knowledge of the Company being about todo so. The tenants 
had a great objection to receive this water, and would not use it now 
that they had it. They did not want it really and truly; and he was 
prepared to say he could procure a natural and good supply of water, 
fit for all purposes, and sufficient to meet the requirements of the Sani- 
ag Say. 

e Mayor said the Bench had no alternative but to order paymen 
forthwith, with costs. — 


WORSHIP STREET POLICE COURT.—Sarurpay, Dec. 6. 
(Before Mr. Bususy.) 
NOEL UV. THE EAST LONDON WATER-WORKS COMPANY. 

The hearing of this case—which, it may be remembered, is a dispute as 
to the annual value of seven houses in Casterton Street, Hackney, for the 
purposes of water-rate assessment, and which had been before the Court 
on the 15th and 22nd ult. (see ante, pp. 905, 997)—was resumed to-day. 

Mr. ANDREWES again appeared for the plaintiff; Mr. Kessexu for the 
defendants. 

Mr. Bususy said that since the last hearing he had conferred with his 
colleague (Mr. Hannay) as to whether the Valuation Act controlled the 
water-rate, and had found that his colleague had not had to decide the 
question with the light of the case referred to on the previous occasion— 
viz., The Direct Spanish Telegraph Company v. Sheppard. He therefore 
wished to hear the arguments on each side, in order to get what opinions 
he could to guide him in deciding the question. 

Mr. KexsseEw said that the summons was taken out under the 68th sec- 
tion of the Water-Works Clauses Act, 1847, which said: “If any dispute 
arise as to such value, the same shall be determined by two Justices.” The 
section contemplated a dispute, and provided the tribunal for settling it. 
If the Valuation Act applied, and were conclusive, there could be no dis- 
pute. If this Act were repealed, his friend had taken out a summons 
under it, and the Company would be entitled to have the summons 
dismissed. 

Mr. Busuey did not know that this would follow ; because there was, he 
said, a subsequent Act which stated practically that if there was a dispute 
as to value, and if the Justices were called upon to determine it, it should 
be conclusive evidence that the assessment to the poor-rate was a particular 
amount. 

Mr. Kesspett: What is the use of coming before the Justices if the 
matter is conclusive by Act of Parliament? 

Mr. Bususy: Because if the Water Companies do not act upon it, there 
would be a dispute. 

Mr. Kesseii: My friend can maintain his action in the High Court. 

Mr. Bususy: An Act of Parliament having specified that you are to 
follow the poor-rate assessment, if you choose not to follow it, and to 
arrange your rates otherwise, how is this to be determined except by 
coming before a tribunal ? and that tribunal is two Justices. 

Mr. KesseE..: I only say, if the Act is conclusive, it is a farce to come 
here and take out a summons under it, 

Mr. Bususy: It cannot be a farce if you do not accept it as conclusive. 
It is no farce, because you cut off the water. 

Mr. Kessewt said his friend had his remedy elsewhere. He (Mr. 
Kebbell) pointed out on the last occasion the inconsistency of bringing in 
a Bill to make the Valuation Act apply, if it applied already. The point 
was just as much in question in the Dobbs case ; and if the Valuation Act 
applied now, it applied when that case was disposed of. In the Dobbs 
case the Court of Appeal held that the valuation list was not conclusive, 
and said: “The annual value is not the value at which the house is 
assessed to the poor-rate, but the annual value upon which the assessment 
to the poor-rate is computed.” 

Mr. ANDREWES: They were considering an old Act of Geo, IV. 

Mr. KessetLt: When the case came before the House of Lords, Lord 
Selborne (the Lord Chancellor) said: ‘I agree with Lord Coleridge that 
the Act—that is the Company’s Act—did not refer to the assessment itself, 
but to the value upon which the assessment is computed.” He (Mr. 
Kebbell) said that if the valuation settled by the poor-rate authorities was 
properly arrived at, it might be a very good guide ; but he might go behind 
the rate-book, and say the Assessment Committee had not acted upon the 
ag les of the Valuation Act. He next called attention to the case of 

he New River Company v. Mather.* This was an appeal from a decision 
of a County Court Judge, who had held that the Valuation Act did not 








apply, and was not conclusive. This judgment was reversed ; but simply 
upon the ground of want of jurisdiction. He would rely upon the j ond 
ment of Justice Brett in that case, which implied very clearly that the 
County Court Judge was right upon the point that the Valuation Act did 
not apply. The preamble of the Valuation Act commenced : “ Whereas it 
is expedient to provide for a common basis of value for the purpose of 
Government and local taxation, and to promote uniformity in the assess- 
ment of rateable value in the Metropolis.” He contended that the concluding 
words were governed and qualified by the words “ Government and local 
taxation.” The water-rate was not one of the rates and taxes mentioned 
in section 45. 

Mr. Bususy: The section itself suggests that it does not enumerate all 
the rates and taxes to which it is intended to apply; because it winds up 
by saying “every other rate.” 

Mr. KEBBELL appealed to his Worship whether, if it were intended that 
the section should include the water-rate, the words “ water-rate” would 
not have been inserted. 

Mr. Bususy: What sense do you put upon “ every other rate” ? 

Mr. Kespe.u: Simply ejusdem generis with those specially mentioned. 
It was for his friend to convince his Worship that the words included the 
water-rate. He also called attention tothe case of Smith v. The Corporation 
of Birmingham,* where the Court pointed out that the Legislature had 
not enacted that the Valuation Act should apply, and that therefore it 
must be taken that it was not intended soas to enact. He submitted that 
the case of The Direct Spanish Telegraph Company v. Sheppard had no 
bearing upon the point, as a decision respecting a covenant as to rates and 
outgoings could not affect the question of the meaning of an Act of Par- 
liament. It would be a violent and unwise construction to 7 upon the 
judgment of the Court, that the Court had in that case settled the meaning 
ofan Act of Parliament. He further asked his Worship to remember that 
although the Company’s mode of payment was called a “rate,” this was 
only an accidental term, and there was a great distinction between the 
Company’s rate and the parish rates. If it were said that the water-rate 
was a rate, this would apply equally to a gas-rate. 

Mr. ANDREWES: Gas is paid for by meter. 

Mr. Bususy: I am not aware that they are called gas-rates, 

Mr. Kesseti: Oh yes, they are. 

Mr. Busey said that the gas was paid for by a meter, just like goods 
delivered. 

Mr. KesBEti: We sell a good deal of our water by meter. 

Mr. Bussey: People have to pay the water-rate according to the value 
of the mn supplied. Yours is a ratio, and therefore a rate. 

Mr. KesBELL: We supply many of our customers by meter. 

Mr. Busurny: We are now dealing with a case which is a rate; that is to 
say, a ratio to the value—not of the goods supplied, buta ratio to the value 
of the premises. 

Mr. KesseE.t said that the Company’s Act provided that the expression 
“ water-rate” should include any rate, reward, or payment to be made to 
the undertakers for the supply of water. 

Mr. Bususy: It may be a rent, but the question is whether it is a rate ; 
and if it is a rate, you have to get it out of this Act. 

Mr. ANDREWES considered that his Worship was perfectly justified in 
holding that the water-rate was amongst those wide words found at the 
end of the section referred to. There was not a syllable in any of the 
Metropolitan Water Companies’ Acts giving them power to assess the 
annual value of the houses in respect of which they charged water-rate. 
The Companies claimed the power to fix the annual values for themselves ; 
but he believed it was the intention of the Legislature that the assessment 
for the purpose of the poor-rate should be the value upon which the Water 
Companies were tolevy their rates. Under sections 19 and 32 of the Valua- 
tion Act, 1869, the fullest possible power was given to any person who had 
to pay rates to appear before the Assessment Committee, and, if he had 
reason for doing so, to say that any house was not sufficiently highly rated ; 
and if he did not appear at the proper time, the assessment was to be 
deemed to have been duly made. As to the new Act which was being 
applied for, although the law might be fixed by certain decisions taken in 
conjunction with an Act of Parliament, still the matter might not be quite 
so clear that it would not be desirable to bring in an Act to make it clearer. 
In the Dobbs case they were dealing with an Act passed in 1827; and 
the Grand Junction Water-Works Company claimed to levy their rate on 
the gross value of the hereditament. Until the Dobbs case was decided, 
the Metropolitan Water Companies took the gross value as it was set down 
in the valadtion list; but directly the decision in that case was given, 
they would not accept the rateable value, but wanted something between 
it and the gross value. It was ridiculous to apply any remarks made 
in considering an Act passed in 1827 te an Act passed in 1869. In 
the case of The New River Company v. Mather, the County Court 
Judge held that the valuation list did not apply. But this was not the 
case before him. The case he had to decide was this: Mr. Mather and 
the New River Company had a dispute about the water-rate. Mr. Mather 
sent the Company a cheque for an amount based upon his poor-rate assess- 
ment. The Company refused to accept it; and took out a summons in 
the County Court, suing for something more. The County Court Judge 
gave judgment in their favour; butit proved tobe entirely wrong. There 
Was an appeal to the Higher Court; and the Court held that wherever 
there was a dispute a company could not sue for the water-rate, saying, 
“ How could they sue for an unknown quantity?” The Court held that 
the County Court Judge ought to have nonsuited the Company ; and they 
found accordingly for Mr. Mather. Whatever the County Court Judge 
might have said on the subject of the poor-rate assessment was entirely 
extra-judicial. With reference to the preamble of the Valuation Act, 
Mr. Kebbell had laid great stress on the words : “ Whereas it is expedient 
to provide for a common basis of value for the purpose of government and 
local taxation.” If the preamble rested there, he thought it could not 
have been contended that it referred to anything but Government and 
local taxation; but it went on: ‘And to promote uniformity in the 
assessment of rateable value in the Metropolis.” This was saying that a 
property which was subject to an assessment for the purpose of the water- 
rate should be assessed upon its annual value. The latter part of the pre- 
amble was wide enough to cover the case of a water-rate. Having com- 
mented on the cases of Smith v. The Corporation of Birmingham and The 
Southend Water-Works Company v. Howard, he said that there was very 
little equality about the water-rates, because there might be two houses 
side by side of the same pattern, receiving the same quantity and quality 
of water, and one man might pay a great deal more than the other; and 
this ought to be taken into consideration as bringing water-rates within 
the same category as other rates. 

Mr. Bususy said that, pending his decision on the point of law, it might 
be convenient to proceed with the evidence. 

Mr. W. Gallicoe, an architect and surveyor, examined by Mr. ANDREWES, 
stated that he had had thirteen years’ experience in the Woods and Forests 
Department, and for seven years had been Surveyor to the Bethnal Green 
Vestry. He gave evidence as to the character of the complainant's 
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property, and estimated the average annual cost of repairs at £5 per house. 
After all proper outgoings had been deducted, he considered that £19 14s. 
was the net annual value per house. 

Mr. H. Shaw said that some ten years ago he had acted as Deputy Dis- 
trict Surveyor for East Hackney. The complainant’s houses were let 
to weekly tenants at rents averaging about 13s.a week. He put the cost of 
repairs per house at £4 18s. 6d., and the cost of collection of the rents at 
5 percent. The net annual value would be less than £20 per house. 

Both witnesses were cross-examined by Mr. Kespetu. 

Mr. KesBE.t then, by permission of his Worship, called one witness who 
was in attendance on behalf of the Company, previously to making his 
opening statement, which was deferred till the next hearing of the case. 

Mr. H. H. Church stated that he had had about 35 years’ experience 
as a surveyor. He owned upwards of 100 houses, which were weekly 
properties, let at from 5s. to 13s. a week. He also managed and collected 
the rents of about 1000 other houses, of which a large portion were in 
Woolwich. He took the annual rent of the complainant’s houses at £36 8s. 
Reckoning the amount of assessment at £22, he allowed 5s. in the pound 
for rates; making a deduction of £5 10s. The house-tax he put at £1 1s., 
the insurance at 3s. 9d., and the water-rate at £1 3s.; making a total of 
£5 17s. 9d. He allowed 12% per cent. for repairs, which, as the result of 
his experience, was a fairamount. After deducting rates and taxes, his 
allowance for repairs was £3 11s. 3d. There was some expense attending 
the collection of weekly rents; but this was not allowed by surveyors in 
the valuation of properties. He was not aware of any reason why there 
should be an oa amount allowed for empties in the case of the 
complainant’s houses, None of them were empty when he visited the 
property. : 

The witness having been cross-examined by Mr. ANDREWES, the case was 
further adjourned. 


Saturpay, Dec. 13. 

On the hearing of this case being resumed to-day, 

Mr. Bususy said he had considered the points which were so ably argued 
on the previous occasion, and referred to him, and had now come to a 
conclusion on the question which was then discussed—viz., whether the 
45th section of the Metropolis Valuation Act applied to water-rates. The 
first question was whether they were rates or rent. His opinion was that 
rents must be considered as things regulated by agreement, as contra-dis- 
tinguished from charges like those of the defendant Company, which were 
not so regulated, but were based on a fixed ratio; and therefore he con- 
sidered that the charges of the Company were rates. The second question 
was: Did they come within the language of the 45th section, which not 
only said that rates must be levied and assessed, but required in the 
Metropolis. Now, the word “required” might, of course, have one of two 
meanings. It might mean only demanded, or it might mean enforceable. 
To his mind the first meaning would be a fallacious one to attach to the 
word ; because no Act of Parliament was required to deal with rates which 
were not demanded. He must therefore take it that it meant enforceable. 
These rents, therefore, in order to be within the meaning of the Valuation 
Act, must not only be levied and assessed in the Metropolis, but must also 
be enforceable. The next question was: Did not the term “required” apply 
to rates generally enforceable ; that was to say, to all rateable property ? 
They could take the case of a man who had on his premises a well which 
gave him sufficient (or what some people would call sufficient) water, but 
who wished to have a more abundant supply than his neighbours, and 
therefore dealt with a Water Company, and was rated accordingly. Could 
this be called “a rate enforceable in the Metropolis,’ when he might 
have avoided it by not entering into any contract with the Company ? 
He (Mr. Bushby) should say, on the contrary, that it was a voluntary 
rate, and could not possibly come within the clause he referred to. Sup- 
posing this to be excluded, the last question was: Though the clause 
might not apply to rates arising out of a voluntary contract, might they 
not apply to rates like those under consideration, when the contract was 
practically compulsory ? Where, as here—and he believed, in the vast 
majority of cases—a man had no adequate supply of water, and was subject 
to the Sanitary Acts, it might be considered that his position was not one 
of voluntary contract, but of compulsory contract. Then the question 
would arise, could the rate be said to be “required” in the Metropolis 
under such circumstances as these? He thought (though he admitted 
that the matter was not absolutely free from doubt) that, considering the 
difficulty that would arise in cases where there was an adequate supply, or 
where there was possibly a certain or an indifferent supply of rain water 
—considering the difficulty of deciding, in such cases, whether the supply 
was adequate or not, and whether, therefore, the Company were to charge 
under one assessment or the other, and considering also that the one great 
object of the Legislature had been to put a Company under a uniform 
system of charging, and, in fact, to exclude the idea of charging different 
rates under different circumstances, he had come to the conclusion that 
the clause was not meant to include water-rates at all, but must be con- 
fined to rates enforceable on all rateable property, irrespective of contract. 
Therefore the case must be decided according to value, and outside the 
45th section of the Valuation Act. He admitted that the matter was one 
which was not free from doubt; and if Mr. Noel desired to raise a question 
on a case for a Superior Court he was quite ready to grant one. 

Mr. KrexBeEtt then proceeded to deal with the question of allowance for 
empty houses. He said he supposed he might take it that unless his 
friend had convinced his Worship that the houses were empty during the 
period in question whatever point of law his friend might wish to raise on 
this subject was at an end. Of course a few days, or even a week, was not 
a period which his Worship would take into consideration. The com- 
plainant had called two witnesses—Mr. Gallicoe and Mr. Shaw; and both 
of them admitted that when they saw the houses in question they were all 
let. Mr. Church, the witness called for the Company, and two other 
witnesses who would be called, would state that whenever they saw the 
houses they were always let. The only person who said there were times 
when they were not let was Mr. Noel; and he, speaking from memory, 
put the period at about six weeks in the year. Mr. Church said the pro- 
perty was a good letting property. This witness had had 35 years’ experi- 
ence, and owned 100 houses which he kept in repair himself; and he 
said that if the landlord exercised due diligence there was no reason why 
the houses should be empty for any time whatever. By the Metropolis 
Valuation Act the annual rent was defined as being the annual rent 
which the tenant might reasonably be es taking one year with 
another, to pay—not what he actually did pay—for a hereditament. 
This showed that the intention was that, in arriving at the value of pre- 
mises, the authority (whoever it might be), should not consider what the 
rent was which was actually paid, but what might be reasonably expected 
to be paid. If the premises were empty for six months out of the twelve, 
the water being on all the time, his friend claimed to have his water for 
the whole year for six months’ rent. Section 71 of the Water-Works 
Clauses Act, 1847, provided that “the occupier of any dwelling-house or 
part of a dwelling-house liable to the payment of any water-rate, who shall 
give notice of his intention to discontinue the use of the water supplied by 
the undertakers, or who shall remove from his dwelling between any two 





oui. days of payment, shall pay the water-rate in respect of such 
welling-house or part of a dwelling-house for the quarter ending on the 
quarterly day of payment next after his quitting the same or giving such 
notice.” This section provided the proper means of discontinuing the 
supply of water, if a consumer did not any longer require it. Another 
point was that, by the Company’s Act, the rates were payable quarterly, in 
advance; and heshould submit that his Worship must consider the rates to 
be so payable. Could Mr. Noel go to the Water Company and say: “I am 
going to pay you a quarter in advance; but I think it possible that 
the houses may be empty for a week or two?” The Company would 
much rather be supplying water to a house that was inhabited than 
to an empty house, Spasake the waste in the former case was 20, 30, 
40, or 50 times a8 much as that in a house that was inhabited. The 
object of the Legislature was to make the rate a sort of tax or charge 
upon property, with the deliberate view of avoiding any question such as 
that raised in the present case. The question whether a weekly property 
was empty for a week or two was simply an eccentricity of that property. 
As to the question of deducting the water-rate in arriving at the net annual 
value of the premises, his friend must follow the principles laid down by 
the Valuation Act. The effect of the Dobbs case was that the Parochial 
Assessment Acts, although not absolutely binding, were a very good guide. 
The gross value, as defined by the Valuation Act, would be the actual 
yearly rent paid by a tenant, less the rates and taxes. Could it be said 
that the Legislature intended that one of the deductions to be made by the 
parochial authorities in arriving at the net value of the premises was the 
water-rate? Could it be said that a tenant paid a penny more rent 
because he paid the water-rate? He submitted that it never could have 
been intended by the Legislature that the water-rate should be taken into 
consideration in arriving at the net value. He would show his Worship 
where the water-rate would have to be considered. When the gross value 
was arrived at (which, in this case, was the rent paid, less the rates and 
taxes), they had to deduct the average annual cost of repairs and 
insurance, and other expenses necessary to command the rent. The 
Act also provided that, no matter what these further deductions came 
to, they should not, in this instance, exceed one-fifth of the gross. His 
friend might have the water-rate, or any deduction he liked; he might 
have the costs which his client would have to pay when his Worship had 
found against him in this case; but he must come within the one-fifth. 
Upon the construction of the Act he (Mr. Kebbell) should ask his Worship 
to say that the Company were entitled to a decision in their favour. It 
would be a matter of arithmetic to show what the net value of the premises 
would be. He submitted that the rate-book was not evidence. e would 
not admit that the gross value of the houses in question was £28; but, for 
the purpose of argument, he would take it at this amount. One-fifth of 
£28 was £5 12s., which left £228s. The gentleman who produced the rate- 
book proved that, by one of the eccentricities of the authorities who pre- 
pared the lists, the rate to the parish had been made out at £22, which was 
8s. beyond the maximum deduction the law allowed. The Company took 
£23. The rateable value of £22, upon which his friend relied, was iixed 
nearly five years ago. Mr. Church said that 123 per cent. would pay for 
the repairs; and after allowing £1 3s. for the water-rate, he put the net 
value at £2419s. The “pinch” in the case was really as to the question of 
repairs. Mr. Church put the cost at £3 11s. 3d.; and it was for Mr. Noel 
to show what was a fair sum for repairs. He (Mr. Kebbell) thought that 
his friend’s witnesses had utterly brokendown. Mr. Church had said that 
to arrive at the net value of property it was the practice of surveyors to 
take one-third from the annual rental of the premises. This was not the 
mode pointed out by the Valuation Act, but it was a very basis. One-third 
off £36 8s. left a net value of £24 and a shilling or so; being £1 above the 
assessment of the Company. Mr. Noel, instead of asking for £5 12s., which 
was one-fifth under the Valuation Act, asked £6 13s. 9d. As to the claim 
of 5 per cent. for collection, his friend had not given any authority for 
claiming it. 

Mr. ANDREWEs: I can give you an authority for deducting the expense 
of collection. The case is Hamilton v. Bass (12 C. B., 631). In that case the 
deduction for collection was small, because the rents receivable were large 
ones. 

Mr. KeBBEtt said his friend was not entitled to the deduction unless a 
collector was employed and paid. In the present case the complainant 
sometimes collected the rents himself; sometimes his wife did it; and just 
occasionally he employed someone else. Upon evidence of this sort, was 
his Worship to allow, off arent of £36 8s., £1 16s. for collection? Did his 
friend ask his Worship to believe that the tenants were actually paying to 
his client £1 16s. a year in consideration of the landlord coming for the 
rent? His friend was not entitled to a deduction unless he showed that 
the tenant had paid so much more rent in consideration of this payment, 
or this work done by him. If such deductions were allowed, it would be 
very difficult to know where they would end. He submitted that the 
deduction claimed was not such a one as the complainant was entitled to, 
and that his Worship must come to the conclusion that £23, the assess- 
ment made by the Company, was a very fair and proper one. 

Mr. E. Wareham, examined by Mr. KEBBELL, stated that he was a builder 
residing in Hackney, and had had contracts to keep in repair houses in 
that neighbourhood. His experience as to the average cost of repairing 
houses of the class owned by the complainant was from £3 to £3 10s. per 
house per annum. He knew very well the houses in Casterton Street. 
They were about the best letting property in Hackney, being near railway 
stations, tramways, omnibuses, and the Town Hall in Mare Street, and 
they were only a little more than two miles from the Bank. There was 
no reason why any of the houses should be empty, if proper diligence were 
used. He frequently passed the houses, and if he saw one empty it was 
invariably occupied a few days afterwards. 

Cross-examined by Mr. ANDREWES, witness said that if he had a con- 
tract to repair a large block of houses the expense would — not be 
quite so much in every case as he had stated. He was a buyer of property 
such as the complainant’s, and therefore took particular notice of the 
houses in question. 

John Stanford, a foreman in the employ of the East London Water- 
Works Company, stated that he visited the houses in question in June last, 
and none of them were then empty. 

Mr. KresBeELt said this was the case for the Company. 

Mr. Busuey: I will take these figures into consideration, and next time 
we meet I will let you know the result. 

Mr. ANDREWES wished to quote a legal authority to show that the question 
of empties was most relevant to the case. He asked whether it was fair to 
take 14s. a week, as the Company had done, and call this the annual value, 
and allow nothing for empties, in face of the decision in the case of Smith 
v. The Corporation of Birmingham already referred to. That was also a 
weekly property ; and it was held that, in order to arrive at the annual 
value upon which the water-rate was to be computed, an allowance should 
be made in respect of houses vacant from time to time. The Company 
must not take so much per week and multiply it, and say that this was the 
annual value; but they must take the annual value subject to the con- 
tingencies which affected weekly property. As his friend had allowed the 
water-rate, it was not necessary to say anything about it. That it wasa 
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most legitimate deduction was shown by the case, The Sheffield Water- 
Works Company v. Bennett.* 

Mr. Bususy: How do you meet the 152nd section of the Metropolis 
Valuation Act, which enacts that one-fifth only is to be allowed to be 
deducted ? 

Mr. AnpREwEs said that if the Company were going to make use of this 
Act at all, they must make use of it in its entirety, and then the rateable 
value would be conclusive evidence. What had to be arrived at was the 
annual value of the property. Some people clung to old properties till 
they almost lost any value. This might appear to be hawk on a Water 
Company ; but they must take it on this basis. His friend said that the 
rate-book was not evidence ; but that if it was taken it showed £28 gross. 
- The complainant said he was over-rated ; and this was shown by the fact 
that the — had allowed him something off his rates and taxes on 
account of voids. With regard to the legal point, he should like to take 
three days to consider whether he would ask his Worship to state a case. 
The rate-book was either to be conclusive evidence, or it could only be a 
mere factor in the case which might or might not be right. 

Mr. KesBeE.u asked what could be more inconsistent than for his friend 
to putin the rate-book, which was compiled in pursuance of the Valuation 
Act, and in the same breath say that he (Mr. Kebbell), on behalf of the 
Company, was not entitled to say a word about the Act of 1879, because 
it would not answer his friend’s purpose. The Act of Parliament under 
which the rate was made payable in the case of Smith v. The Corporation 
of Birmingham said not “annual value,” but “annual rent ;” and the 
Court, in their judgment, must inevitably have been influenced by the fact 
that the word “rent” was used instead of value. It seemed to him that 
his Worship must come to the conclusion that that case did not govern 
the present. 

Mr. Bususy said he would defer giving his decision on the case. 


Miscellaneous Actos. 


PROPOSAL OF THE CHICHESTER CORPORATION TO PURCHASE 
THE LOCAL GAS AND WATER WORKS. 

A Special Meeting of the Chichester Town Council was held last Friday 
week, “to consider the desirability of purchasing the properties of the 
Gas and Water Companies.” The Mayor (Alderman Raper) said the matter 
had frequently been pressed upon him, both in-and out of the Council; 
and he had taken the opportunity of bringing the matter before them early 
in his present year of office. A conversational discussion ensued ; and the 
Mayor observed that nothing more could be done that evening than to 
appoint some person or persons to open communications with the Com- 
panies, and then the matter could come before a future meeting in a 
definite shape. The Council had no powers of compulsory purchase; and 
if the Companies declined to sell, there would be an end of the matter. 
The Council unanimously resolved (Messrs. Church and Smith, the Chair- 
men of the Gas and Water Companies, not voting) that the Mayor should 
write to the Companies and obtain from them information as to the terms 
on which they would sell, and report to a future meeting. 











THE DISSOLUTION OF THE DUKINFIELD AND DENTON 
JOINT GAS UNDERTAKING. 
ARBITRATION PROCEEDINGS aT MANCHESTER. 
(Before Mr. W. H. Narrne, Arbitrator, and Mr. W. Govu.ptHorp, 
Legal Assessor.) 
Wepnespay, Dec. 17. 

At the Queen’s Hotel, Manchester, to-day, arbitration Dag mene were 
(as briefly recorded in the JounNAL last week) commenced for determining 
the conditions upon which a separation of the joint gas undertaking of the 
Corporation of Dukinfield and the Local Board of Denton and Haughton 
should be effected. The events which led to the dissolution will be 
familiar to our readers, having been several times referred to. 

Mr. W. H. Micuaet, Q.C., appeared for the Denton and Haughton Local 
Board; Mr. Smyy on behalf of the Dukinfield Corporation. 

Mr. Micuaet said the matter they had now to deal with was a little out 
of the ordinary run; but he thought the Arbitrator would have no dif- 
ficulty in arriving at a decision upon what was really the only question 
referred to him—that of money. He (Mr. Michael) was the claimant ; 
the Denton and Haughton Local Board claiming a certain sum as pay- 
able to them on account of there being a larger number of unmoveable 
assets remaining to Dukinfield than those which would be transferred to 
Denton by the dissolution of their joint gas undertaking. Previously to 
1877 there existed, under an Act of Parliament, a Gas Company which 
supplied the district with gas. When and how it was established, or any 
matters connected with it, it was not his business to enter into. It was 
sufficient for the Arbitrator to know that in 1877 a traasfer of the property 
took place to the Dukinfield and Denton Local Boards. The properties be- 
came vested in the Joint Board by the Dukinfield and Denton Local Boards 
(Gas) Act, 1877; and the Joint Board was constituted by the Act for the pur- 

ose of supplying gas to the united district. It was evidently contemplated 
San the fast that, sooner or later, a dissolution would take place, and that 
each of the Authorities (or at least two of them—Denton and Haughton being 
joined and forming one Board) would for themselves supply gas to their 
own district. Sub-section of section 73 of the Act indicated the mode by 
which the works were to be divided; and the Arbitrator was to determine 
how much was to be allowed to each Board. It would be necessary to make 
a broad distinction between the two classes of works which constituted 
gas supply—manufacturing works and works of distribution. The former 
being in this case in one district, it was clear that no portion of them could 
be taken over by the other. The works of distribution existing in Denton 
went to Denton ; the works of manufacture and distribution in Dukinfield 
remained to Dukinfield. There was, unfortunately, a small quantity of 
storeage which must be taken over by Denton; and this, although it would 
have to be paid for by Denton, was perfectly useless tothem. It was very 
useful as between the two; because when the works were at one end and 
this gasholder at the boundary, it was of use to supply Denton. But now 
it was intermediate between the distribution and the manufacture; and, 
although useless to Denton, must be taken over by them. The learned 
Counsel then read the sub-section providing for the appointment of an 
Arbitrator; and said it was a clause clearly and distinctly drawn up, and 
one upon which he did not think any possible difficulty could arise. The 
only real difficulty was the determination of the principle of valuation. 
He was not going to raise any new principle; he was not going to make 
the slightest departure from that which, from long experience, they had 

roved to be best, and, in fact, the only mode of valuing gas-works. The 
oint Board carried on their undertaking most prosperously. All over 
England gas supply, almost without exception, tended to double itself in 
periods ranging from eight to fourteen years. The present case was no 
exception to the general rule. The quantity of gas consumed in 1877, 


* See JournaL, Vol, XXI., p. 569. 








when the works came into possession of the Local Boards, was 59 million 
cubic feet in round numbers; and up to June last it had gone on increasing 
until it amounted to about 8(% allie cubic feet. Now he came to the 
present time, and should have to put before the Arbitrator, in detail, the 
structural value of the works, because it was the structural value first that 
they had to divide. The total value of the works of manufacture and 
distribution in the two districts might, he thought, be put down roughly 
at £44,000. He did not give the figures as absolutely correct, but simpl 
for illustration. ‘The whole works of manufacture were in Dukinfield, 
and the works of manufacture and distribution there might be roughly 
said to be worth about £32,000. It was obvious that the right amount 
allocable to Dukinfield was £22,000; that was to say, one-half of £44,000. 
But Dukinfield had £32,000, and it must therefore hand over to Denton 
such an amount as would equalize it. It must hand over £10,000 in order 
to give to Denton £10,000 in money and £12,000 in works, so that Denton 
might have £22,000 and Dukinfield £22,000. The Arbitrator had to 
determine whether the amount was £10,000 or what it was. If it stopped 
there, it would be a very easy matter; it would be a simple valuation of 
the works in both places, taken in connection with any circumstances 
which tended to depreciate or increase the value. But sub-section 1 said 
that in making the valuation the Arbitrator had to regard the whole 
circumstances of the case, and the rights, privileges, and goodwill 
transferred. When gas undertakings were purchased or sold, the parties 
did not go upon the mere structural value of the works; that being 
a comparatively small element in the matter. The principle on which 
they acted was this: They took the profits which had been earned, 
and which conld be maintained, and then multiplied them by a certain 
number of years’ purchase, representing the value of money, and 
this was the value of the works. The bare enunciation of the 
principle was not exactly clear; but when it was worked out into 
figures the Arbitrator would follow him directly. The value of money had 
been taken for many years to be 4 per cent.; therefore an annual certain 
income at 4 per cent. was worth 25 years’ purchase, Other my there- 
fore, being without exception, they always took the profit which had been 
earned by a gas company within their statutory dividends; this they mul- 
pe ny by 25 years’ purchase; and the sum produced was the value of the 
whole undertaking. Unless there was something very exceptional, they 
took the last year’s balance-sheet, and they saw whether it fairly repre- 
sented the working of the company with all due allowances. If they 
found that a company had, in order to raise their dividend for purposes of 
sale, omitted to make such due charges year by year as would maintain the 
works as though they had absolutely been built at that moment—the whole 
theory of a gas-works being that so much money was expended year by 
year as would keep it in its pristine condition—they added to the balance- 
sheet such a sum as was considered necessary to keep the works in good 
condition. 

The ArsiTRaTor: That is, you would not call the dividend earned and 
maintained unless this had been so. 

Mr. Micuaet said that unless the works were in such a condition as to 
earn in perpetuity the amount which was represented as the accruing 
— of the year, they deducted from it such an amount as ought to have 

en expended in order to keep the works in this condition. There were 
other conditions which did not come in here. If they found, upon an 
inspection of the works, that there was an excess of land or buildings, or 
money expended on capital which had not immediately accrued to the 
benefit of the dividend earned in a particular year, they put on something 
in excess of the 25 years’ purchase. This could not come into the con- 
sideration of the matters they were now discussing ; but the principle he 
had laid down was the important one as gorse what was the value of 
an undertaking. They never transferred, purchased, or sold except on 
this principle. He might go further, and say that if there had been such 
continuous neglect as to allow the plant to go below the standard, they 
would deduct from the 25 years’ purchase such an amount as would put 
the works in proper structural condition. These were all the elements 
that affected this question—the main principle that governed them in 
determining what was the value of gas-works for transfer, purchase, 
or sale. He was going to apply exactly the same principle here ; 
and it was the one that was adopted in the transfer of the under- 
taking from the Company to the Local Boards. Of course if they 
had to look at the transfer of the undertaking to-day, it would be very 
much more valuable than it was in 1877; for whereas the annual profit 
was something like £4000 when the works were purchased, it was now 
£6000. The absolute figures they were going to depend upon in their 
amended balance-sheet was £5892; but, for the purpose of illustration, it 
could be taken at £6000. Reverting to what he had said before, they 
had, in the structural value of works, a difference in round numbers of 
£10,000. But under the section referring to rights, privileges, and good- 
will transferred, it was not merely the works that were transferred, 
it was the undertaking of the Company, with its goodwill attached, 
on the 25 years’ principle. What was purchased was the profit which 
was divisible amongst the shareholders. But they could not have a profit 
unless they had works ; therefore works was an element. If the works 
were in perfect condition to earn the profit, this was all they had 
to do with. They did not care what the structural value of the 
works was; in fact, the capital expended was no test of the value of 
the undertaking. The question was not whether the annual revenue 
was derivable from the works when properly conducted and kept in 

roper condition, and competent to earn this revenue in perpetuity. 

ooking at the accounts, they found that there had been a continuous 
increase. He could not go into the question of averages. He and his 
witnesses had approached this question, not as persons bringing a value 
for which no reason could be given—a value made up for the express pur- 
pose of being pitted against the other side—but he had brought hard 
figures to the severe test of principle. It would be obviously unfair that 
he should take a profit of £7306, which was made in June, 1882, and add 
up the three years, as they sometimes did, in order to test a concern. The 
Local Boards had to consider the interests of the gas consumer as well as 
those of the general body of ratepayers; and therefore, when they made 
this large amount of profit of £7306 in the year, they reduced the price of 
gas. It would be unfair, therefore, to take the £7306 as the basis, when it 
was no longer maintained, but was reduced to £6000 (which sum he was 
going to take in round numbers), because the price of gas had been less 
during the last two years, and the amount of net profit earned by the 
— body of the ratepayers had been brought down, If in these two 

istricts there had been an equal contribution of both to the amount of 
profit, the Arbitrator would have had no further difficulty than merely 
allocating the structural value as between the two districts; but during 
the whole of the period there had been a different contribution between 
Dukinfield and Denton. Here, again, if he could take the question of 
averages, it would be in his favour. But he did not think it fair to do so. 
He went back to the figures for the last year. There had been as large a 
difference between the two in nine years as between 5 and 6 per cent. ; in 
the last year it was 3°97, or practically 4 per cent. That was to say, 
Dukinfield took 54 per cent. of the gas made, and Denton 46—a difference 
of 8 percent. But the difference divided by the mean made a difference of 
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4 per cent. to the account. There were equal contributions between the two 
Authorities and equal division of the profits. If £6000 of profit were made 
in the year, £3000 went to Denton, and £3000 to Dukinfield; and they 
contributed equally their share of the payment made in purchasing the 
works and goodwill of the undertaking. When the transfer took place 
Dukinfield would have an addition of 4 per cent. to its revenue. Instead 
of having £3000, it would have £3240 in future, or £240 more than when the 
partnership existed. This £240 a year, at 25 years’ purchase, was worth 
£6000; and if he added this to the other £10,000 for the extra works trans- 
ferred to Dukinfield, it made £16,000 which Denton should claim. In this 
sum, however, there was involved a fallacy. The 25 years’ purchase was 
not only 25 years’ purchase of the goodwill, but 25 years’ purchase of the 
works which had enabled the profit to be earned. Therefore, if he took 
the £6000 for the works, he should be charging for the works twice over. 
To reduce the £6000, he recast the whole matter, and allocated 4 per cent. 
of the works, because if Dukinfield was going to be charged for 54 per 
cent. of the valuable products, they were entitled to 54 per cent. of the 
works necessary to make the gas in order to obtain them. This would 
bring it down from £16,000 to practically £14,000. In this he had followed 
in the strictest way all the principles which governed these matters. There 
was an absolute gain to Dukinfield the moment the transfer took place— 
first, the material gain of a very large portion of the works; and, secondly, 
1°4 per cent. material gain upon the revenue attached to it. Then came 
the question: What was the value? It was a rule-of-three sum; and the 
Arbitrator would be able to work this out from the figures given him, from 
which he would have no difficulty in arriving at a correct conclusion. 
Now, what might be said in opposition to this? The works at Denton 
were simply works of distribution. Unfortunately for Denton, these 
works were perfectly valueless; but they must be paid for all the same. 
Well, then, the obvious and fair reply of Dukinfield to the claim of 
Denton was this: “ We have left on our hands a large quantity of 
works which will be perfectly useless to us.” If the works at Dukin- 
field were competent to make the whole of the gas for the two dis- 
tricts, how could it be said that these works were only sufficient to 
supply the one district? To this question there were a good many an- 
swers, The Joint Board purchased the works in 1877; and since then had 
reconstructed and made several additions to them. They were not like a 
company who had been taken by surprise, and who had expended moneys 
in ignorance. This separation had been decided upon for five years, and 
the expenditure in reconstructing and adding to the works had been made 
with the full knowledge of the Joint Board. Only in one particular instance, 
and that capable of explanation, were these reconstructions and additions in 
excess of what was required by Dukinfield itself, and this was in refer- 
ence to a bench of retorts. He could set off against this some £2000 for 
the gasholder, which could never be worth to Denton more than the price 
of old iron. There was another matter of very great importance—un- 
accounted-for gas. This was made up of many elements, the most 
as pony of which was leakage from improperly laid mains and pipes, 
and from the disturbance of the soil in which the mains were Amel 4 It 
also included stealage—a word which was never heard of except in 
connection with gas companies—and gas consumed at the works and 
otherwise not accounted for. But the most important element was the 
gas which leaked. He feared it would be alleged that, owing to under- 
ground workings, the whole gas-works at Dukinfield might by-and-by be 
swallowed up altogether. No doubt there was something in this; but it 
did not very much stand the test of examination and experience. It was 
not the first time that the coal in this district had been worked, or that 
there had been a subsidence of the soil. He believed the gas-works itself 
and all the surrounding neighbourhood had gone down bodily some 4 feet, 
owing to extensive mining operations in the district. It was therefore 
important to enquire whether, in the progress of the underground works, 
the leakage—the unaccounted-for gas—was increasing. In 1877, when the 
works were transferred, it amounted, in round numbers, to the enormous 
sum of 25 per cent.—one-fourth of all the gas made was lost. It was a very 
significant fact that since the transfer of the undertaking 10 per cent. or 
more of this had been taken off; and the leakage now only amounted in 
round numbers to 14 or 15 per cent. Another important item was that, 
notwithstanding all the subsidence, there was not a single crack in any 
building upon the works. These were really all the elements in the case. If 
the works to be transferred were in such a condition that, either in presento 
or in futuro, they were likely to be so seriously depreciated in value as not 
to be useful for the purpose for which they were contemplated, or if they 
were going to sink into the ground and cease to be of value, of course, the 
Arbitrator would take this into consideration. But when there had been 
all this subsidence as a consequence of the mining, and when the works 
were perfectly intact; when the amount of money earned by them was 
progressively increasing ; when, to apply the true test, the loss of gas from 
the mains was decreasing—when there was all this, what ground was 
there for saying that the works were likely to deteriorate in value? These 
works were established in 1853—31 years ago—and were then, and were 
still a very profitable concern ; and he with confidence asked the Arbitrator 
to say (treating the witnesses as gentlemen who had studied the matter 
with a sincere desire to place before him all the facts of the case) that the 
principle he advocated was the correct one. Now a word or two as to 
what skilled engineers always did with respect to the balance-sheet. They 
had taken last year’s balance-sheet—from June, 1883, to June, 1884—and 
had dissected the revenue account, and had corrected things which they 
thought exceptional against their own interest. The revenue account 
showed that the gas made was 95,951,000 cubic feet ; there was used at the 
works 579,000 cubic feet; and the quantity sold was 81,070,000 cubic feet. 
The unaccounted-for gas, was therefore, 14:09, or (say) 15 per cent. The 
sum expended during the year for maintenance, renewals, and repairs, 
was £1184 19s. 2d. They had carefully investigated every year the money 
which had been expended, and which they thought ought to have been 
expended ; and they found that this account had been undercharged to the 
extent of £504 10s. They deducted this sum from the profits because it 
was a sum which ought to have been expended in order to keep the works 
in a condition to earn in perpetuity the profit which was shown upon 
the account. There should be an average of £1690 expended, or 5d. per 
1000 cubic feet of gas sold, to keep the works in proper condition. Then 
they had added to the expenditure side £26 5s. for audit. There was another 
extraordinary item of £146 18s. 6d. for law expenses incurred in opposing 
some Acts of Parliament; but this they had not dealt with. Then they 
had put down £454 16s. 9d. for bad debts. Altogether they had added nearly 
£600 as against themselves on the one side, and on the other they had added 
only one item of £54 19s. 3d. for old iron, which had not been properly 
taken into account in the receipts. This left a profit of £5892 as the sum 
which the Arbitrator had to deal with. He had now exhausted all he 
had to say on the matter. Here were works which the moment this divi- 
sion took place would place Dukinfield ina position 4 percent. better than 
- before. He asked the Arbitrator therefore to say what was the value of 
4 per cent.. upon the revenue account, to capitalize this amount, and 
give it to Denton ; deducting an equivalent share of the works which would 
be competent to earn the £240 a year. He could, if necessary, bring for- 
ward witnesses to speak to what took plave between 1877 and 1884 with 





zeanent to the dismemberment of the Joint Board; his point being that in 
1879 it was settled that it should take place, and that they had, knowing 
this, gone on expending money. Dukinfield could not, therefore, say they 
were left in the lurch, and had been led to expend money which was now 
useless to them. 

Mr. Smyty said the Joint Gas Committee were equal in authority; 
Denton had as much voice as Dukinfield, and Dukinfield as much as 
Denton. His instructions were that the principal expenditure on the 
works was in 1877 and 1878. Since 1880 it had not been very great. 

Mr. Micwaet said his point was that the money was spent with the full 
knowledge of the dissolution taking place in 1884. 

Mr. Smyty: It was a long time before the dissolution; the Act had not 
been obtained in 1879. 

Mr. Micuarei: No; but you had full notice. However, perhaps I had 
better call my witnesses. 

The following amended balance-sheet, prepared by Mr. Alfred Penny 
and Mr. G. W. Stevenson together, was then put in :— 


Revenue Account for the Year ending June 80, 1884. 








Gaesmade. . « « « « 95,951,000 cubic feet. 
— GRE © stares ee oe «@ Ee ° 
Difference . + 14,881,000 = 15°0 per cent. 
» usedat works . : 579,000 
» unaccounted for . . . . « « « « 14,802,000 = 149 per cent. 
Expenditure. | Receipts. 
Manufacturing expenses— | Gas sold o «© « «© MURS 
Cannelandcoal. . . .£5631 8 8) Meter-rents ..... 131 9 4 
Wages for stoking . . . 1835 6 7| Tarandammoniacalliquor 261719 7 
Purifying materials and i oo ae ee a SF 908 8 8 
labour . . i ci wid 9113 3) Fittings profit... . 3112 8 
Water. . «© © «© oe 410 9' Bankinterest .... 2819 7 
Salaries ... . . »« 414718 O| Oldiron, £10918s.6d. Half 
Generalexpenses . .. 13816 6| oftheabove .... 5419 8B 
Repairs, maintenance, and 
renewals— 
Retorts. .. + -..- 21 8 3) 
Works. . .- «© « « « G4 9 OF 
Mains and services. . . 51811 8) 
Add to the above a sum 
which will make the ex- 
penditure for repairs, | 
maintenance, and _ re- 
newals = 5d. per 1000 | 
cubic feetofgassold . 50410 0, 
Salaries ...... 62 8 4/ 
General expenses .. . 9516 5 
Management expenses— | 
Salaries overs « SEW 6 
Stationery,&c. . . . . 18410 9) 
Rent, rates,andtaxes . . 47912 5) 
Auditing (two years £52 13s.) } 
ome year. . .- «© « « 26 5 0 
Lawcharges ... . + 1418 6) 
Bad debts (three years | 
£164 10s. 9d.) one year . 54 16 9} 
£10,808 14 5) 
Balance . .... 5,892 2 0 
£16,695 16 5) £16,695 16 5 


The following evidence was then called :— 

Mr. J. Richards, examined by Mr. MicHAEL, said he was Clerk to the 
Denton and Haughton Local Board. Witness put in a table showing the 
consumption of gas during the whole time the Joint Board had control of 
the works, as follows :— 





| Consumption by Dukinfield. 
Year ending | Total 3 ity A! | 

















Conrenaten 
OE piernirern ae ———— |by Denton an 
June 30. Consumption. | 
At Works. | By Consumers.| Haughton. 

Cubic Feet. | Cubic Feet. | Cubic Feet. Cubic Feet. 
1S7B* . 2 6 2 59,639,314 _ 83,141,240 26,498,074 
1979. . «© © «© « 62,154,776 _ 35,227,484 26,927,292 
1680. . « © « « 60,994,634 632,000 83,471,272 26,891,362 
1881. . « « «@ 68,008,411 695,000 87,692,816 29,620,595 
1882. . »« « « 78,023,640 758,526 42,184,695 35,085,419 
1888. . « « » 77,680,703 665,600 41,339,498 85,675,605 
a 8 6 em 81,070,837 579,067 43,443,109 37,048,661 
Grand total. . 7 487,572,315 8,325,315 266,500,114 217,747,008 

{ l 








* Aug., 1877, to June 30, 1878. 


Witness also gave the following details as to the price of gas per 1000 cubic 
feet in the joint district during the same period :— 


Gross. Discount. Net. 

4s. 8d. oe 6d. oe 4s. 2d, ee June, 1877, to Sept., 1877 
4s, 8d. oe 8d. oe 4s. Od. ve Sept., 1877, to Dec., 1877 
4s. 6d. oe 6d. ee 4s. Od. ee Dec., 1877, to Mar., 1878 
4s. 4d, oe 6d. oe 8s. 10d. ee Mar., 1878, to Sept., 1878 
8s. 10d, oe _ oe 8s. 10d. oe Sept., 1878, to Mar., 1879 
8s. 8d. ee -= oo 8s. 8d. ae Mar., 1879, to Dec., 1883 
8s. 8d. Dec., 1883. 


4d. ee 8s. 4d. ee 
Total reduction, 10d. per 1000 cubic feet. 

Mr. Smyty intimated that he admitted the figures in both the foregoing 
tables, and assented to the following statement as to the leakage of gas :— 


Year Total Make. Total Sale. Loss. Loss per 

Cubic Feet, Cubic Feet. Cubic Feet. Cent. 
1878. . . «» 79,128,000 .. 60,332,000 .. 18,796,000 .. 23°750 
1879. . . . 89,830,000 .. 62,848,000 .. 26,982,000 .. 80°000 
1880. . . « 81,038,000 .. 60,995,000 .. 20,043,000 .. 24°750 
1881. . . . 81,878,000 .. 68,009,000 .. 18,869,000 .. 16°930 
1882. . . . 89,850,000 .. 78,024,000 .. 11,826,000 .. 13°160 
18838. . . « 92,145,000 .. 177,680,703 .. 14,464,297 .. 15°690 


1884. . . » 95,951,000 .. . 

Mr. Micuart explained that in this table the gas used at the works was 

ut down as sold; the “‘loss’”’ represented leakage or stealage; and this 
ad been reduced by the Joint Committee from 30 to 15 per cent. on the 
total make. 

Witness , arg a produced a letter, dated April 15, 1878, from Mr. W. 
Bridge, the late Manager of the works, to the Rev. C. J. Bowen, Chairman 
of the Joint Committee, in which the writer recommended that additional 
retorts should be put in, four beds of 12 ovens in the total be taken out, 
and four new beds put in, with 24 retorts in the total. He also stated in 
the same letter that there was not suflicient holder room for their make, 
and that it would be very unsafe to depend on the old ovens for the next 
season. Witness stated that in 1878 a contest began between Denton and 
Dukinfield as to a for capital on increased works; and in that 
year the Local Boards of Denton and Haughton discussed the question of 
separation. In March, 1879, the Denton and Haughton Local Boards 
(which were then separate bodies, but had recently become amalgamated) 
held a joint meeting, and resolved to inform Dukinfield that they were 
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desirous of a dissolution of the joint ownership of the gas undertaking as 
early as practicable. A further resolution was—‘ That it be a recommen- 
dation tothe respective representatives of the two Local Boards of Denton 
and Haughton, not to sanction any outlay on permanent plant at the 
Dukinfield Gas-Works, unless the Dukinfield Local Board first give their 
sanction to the same, and guarantee the repayment of such outlay upon 
the dissolution of the Joint Gas Committee.” A letter was sent to the 
Dukinfield Local Board, and a reply, dated March 31, 1879, was received 
from the Clerk to that body, stating that the General Purposes Committee 
of the Dukinfield Board had had before them the proposal for a dissolution 
of the Joint Committee, and the division of the works, and would favour- 
ably consider it at an early date. In the meantime they wished for more 
definite information as to the desires of Denton with reference to the date 
of the dissolution, and the conditions on which it should take place. Mr. 
T. Newbigging, C.E., of Manchester, made a report on the works in Feb- 
ruary, 1879, but witness did not know whether any expenditure of money 
followed this report. 


Mr. Harrison Veevers, Manager of the works at Dukinfield (who it was 
agreed should be taken as the friend of both parties, and examined from 
time to time as to matters of fact) was, at the request of Mr. MicHAEL, 
called to speak to this fact. He stated that he became Manager at theend 
of 1879, and immediately afterwards a washer-scrubber was put up. He 
thought this was mentioned in Mr. Newbigging’s report. Some retorts 
were taken down, and put in other situations; but the number was not 
increased. There were now 150 retorts—two stacks, one of 100 and one of 
50—and 100 were used last winter. There was no other extension of the 
manufacturing works that he knew of except the washer-scrubber, which 
cost £450. 

Mr. Richards was then further examined. He stated that calls had been 
made on capital account since 1879; the amounts being £10,000 in 1879, 
and a further £4000 since. 

Mr. Smyty: I think the right figure is: Calls, £14,000; unexpended 
money, £992 11s. 10d. 

Mr. MicuaE.: Of course it is fair to say that the whole of this money 
was not for works, I think there was a sum of about £3000 or £4000 for 
parliamentary expenses. 

Mr. Suyty: Yes; and there were engineering expenses, &c., £5952 16s. 6d. 

Mr. Micuazet; Yes; £3500 for parliamentary expenses, and the remainder 
spent in works, 

Mr. Veevers, in answer to Mr. Micuazt, said they had rather favoured 
expenditure on revenue than on capital account; and in renewing a small 
main, or anything of this sort, he should take the cost out of revenue rather 
than out of capital. 

Mr. Micuazx then read a lengthy report presented by Mr. Veevers to the 
Joint Gas Committee, dated Feb. 2, 1880, on the retort power of the gas- 
works. He pointed out that, owing to the defective state of the ovens and 
retorts, there was a loss of 123 per cent. of gas between the retorts and the 
station meter. This was soulte 104 million cubic feet, which at 3s. 8d. 
per 1000 came to £1900 annually; or taken at the prime cost of the gas, the 
minimum loss would be £1000 per annum. The yield, too, was only 9200 


cubic feet per ton instead of 10,500 cubic feet, which ought to be obtained | 


from the raw material used. He proposed that the stack of ovens should 
be rebuilt, and furnished with the latest appliances for economy. The 
cost would not exceed £2000. During the previous winter (1879-80) all the 
ovens and retorts, with the exception of one bed of the latter, had been 
used to their utmost capacity; and the increased yield of gas from the 
alterations he suggested “is not,” he added, “ more than will be required 
to meet the natural increase which will take place previously to the seces- 
sion of the Lancashire townships” (Denton and Haughton). As the new 
stack would not be an extension of the works to any material extent, he 
suggested that the cost of it should be spread over a series of years; or 
the balance of the reserve fund (amounting to £1685) might be appro- 
priated, and any further amount required might come out of the next 
year’s revenue. 

Mr. Veevers, in reply to Mr. Micuaet, said the reserve fund had not 
been used for capital purposes; but about £1500 was used for renewing 
apparatus worn out over a great number of years. 

Mr. Smyty proceeded to cross-examine Mr. Richards, and asked a 
question as to the consumption of gas in each of the districts during the 
different quarters of the year. 

Mr. Mica said he would admit that in every gas undertaking there 
was an immense difference between the different quarters. 

Mr. Suyty: What I propose to show is that the difference between the 
summer quarter and the winter quarter in Dukinfield is very great com- 
pared with the difference between the summer quarter oa the winter 
quarter in Denton. 

Mr, MicusrL: What difference can it possibly make, when you are 
going to take the value of the undertaking for the whole year ? 

Mr. Smyty: I submit that, when such a thing is possible, the gas-works 
with a regular supply, without fluctuation, would be the most profitable. 

Mr. MicuaEt: There is no such thing. 

Mr. Smyty: Such a thing is not possible. But the nearer you approach 
to it, the more profitable would be the works; and the farther removed 
you get from it, the less profitable it is. 

Mr. Micuae.: I will agree to that proposition at once. 

Mr, Smyty: Then I want to furnish the figures, so as to exemplify the 
proposition. 

Witness said the Accountants could give the figures. The resolution of 
the Denton and Haughton Local Boards, which had been read, was fol- 
lowed by a suggestion that the Dukinfield Board should guarantee expendi- 
ture. No such guarantee was ever given. 


Mr. Alfred Penny, C.E., was then called and examined by Mr. Micuak. 
He said he had been engaged in most of the arbitrations in which the transfer 
of gas-works from companies to corporations had taken place, and in his 
calculations he had proceeded upon a principle which had governed him 
for a great number of years. In estimating the value, he took the net re- 
venue, on a properly-constructed balance-sheet, as the basis of calculation, 
multiplying this by 25 years’ purchase, as representing the value in money 
in order to arrive at the value of the undertaking. 

The ArprTrator asked if 4 per cent. was still considered a 
to take, in view of the altered value of money and the fact that loc 
and corporations could now borrow at less than this rate. 

Witness said in his experience they had never given a lower percentage 
than 4, 

In further answer to Mr. Micuart, he said he had carefully examined 
the works, which were in fairly good condition. He did not see a crack 
or subsidence in any part of the buildings. He was told that the works 
had sunk, and that the level of the ground had changed. This had not 
in any way altered the value of the works, or their solidity; it had only 
had the effect of reducing the height to spare in some of the buildings. 
In a district where there was fear of subsidence, leakage was a very 
important point. In this case it was abnormal in 1877. But now it was 
less than 15 per cent.; and this was against the theory that anything like 
progressive subsidence was taking pilave. The subsidence must have ceased 


roper rate 
boards 





now, he thought, seeing that the pipes did not show disturbance in the 
shape of leakage. He had, with Mr. G. W. Stevenson, made a structural 
value of the whole of the works, as follows :— 


Structural Value of Buildings, Machinery, and Apparatus, also Mains, 
Pipes, Services, and Meters, in Both Districts, in 1884. 





Value . £44,291, 
Dukinfield will take— Denton will take— 
Buildings and manufactur- Gasholder and tank. £2,185 0 0 
ing plant . . £19,791 0 0} Main-pipes ° 6,653 13 7 
Main-pipes — 6 9| Services 1,556 5 6 
Services 2,149 16 0O| Meters . 1,142 2 6 
Meters. . 1,005 16 6 
£32,754 9 8 £11,587 1 1 





At present the above, valued at £44,291, is the joint property of the two Authori- 
ties—i.e., £22,145 10s. each. 





Of this Dukinfield takes . + « © & - £32,754 9 8 
And Denton getsonly. . . » «+ «+ » «© « « « 11,587 1 1 
Showing that Dukinfield gets in excess of Denton . £21,217 8 2 
Therefore,I take halfofthis ... . . £10,608 14 1 
Which added to (distributing apparatus) - 1,587 1 1 


Makes up Denton's share of the whole - £22,145 15 2 


Denton would thus be entitled to receive from Dukinfield £10,608 14s. 1d. 
He had valued the works as new. They were not exactly in this con- 
dition ; but in the expenditure he had allowed such a sum (5d. per 1000 
cubic feet) as, expended year by year, would maintain the works in a fit 
condition to earn profit for ever. The tank and gasholder for which he 
had allowed £2185 in the Denton account were in the wrong position for 
Denton to make any use of them. The holder might be worth £200 as old 
iron. There were 50 retorts in a separate house at the works in Dukin- 
field, and these he considered might be termed surplus plant. So far as 
his judgment enabled him to take a proper full view of it, there was 
nothing else in the Dukinfield plant that could be termed in excess. If he 
were asked to give an opinion as to whether the works were in excess 
of the present requirements for the supply of Dukinfield, he should say 
they were not, leaving a fair surplus of retort power and other things for a 
contingency. If the consumption went on increasing, the extra bed of 
retorts might perhaps be useful in three or four years’ time. He had 
valued these retorts as new at £30 each, making £1500, which might in his 
view (dealing with it equitably) be set off against the £2000 which would 
be loss to Denton. 

The ArBITRaTOR suggested that it would be unfair to charge Dukinfield 
with something that might never be of use to it. 

Witness said that although the gasholder happened to be in Denton, it 
was joint property; and was now to be assigned to Denton, with the full 
knowledge that it was of no value whatever tothem. He thought this 
ought to be considered in dealing with any surplus property on the other 
side. 

The Anrsirratonr: Is not Denton responsible for the holder being made use- 
less, by the fact tbat it has chosen to = its works in another position ? 

Witness said the vicinity of the holder would be a most improper place 
for gas-works. The holder was built by the Gas Company for the purpose 
of enabling them to supply Denton better. He presumed they thought 
that at some future time they might construct some manufacturing works 
there ; but when Mr. Veevers came to advise Denton they saw that the site 
would not do. It could not be expected that, because someone had thought 
ten years previous that the works might, at some future time, be placed 
round the gasholder, Denton would avoid taking a proper site merely for 
the purpose of bringing an old holder into use. It was quite an accident 
that the holder was put on the Denton side; 50 yards the other way it 
would have been in Dukinfield, and would then have been lost to them, 
As to the retorts, it was to his mind a question of only a portion of 
the £1500, by the retorts remaining unoccupied for a certain time; 
but Denton suffered the loss of £2187, less the value of the old iron. 
Witness went on to explain that in these cases, as a test of whether or not 
money had been properly laid out, they ascertained how much had been 
expended per million cubic feet of gas sold, in order to derive revenue out 
of capital. The method usually applied was to take £400 for the manu- 
facturing apparatus and £200 for the distributing plant per million cubic 
feet. In this case they made the value of the manufacturing works £271, 
and of the distributing plant £282 per million cubic feet. The latter 
figure was in excess of that which was usually accepted; and was due 
to the fact that the district was a long, straggling one. He gave these 
figures to show that they estimated the works at a very low figure for 
web they were going to ask Dukinfield to pay them. In reference to the 
£500 which he had added in his amended balance-sheet, in order to make 
up the proper amount for maintenance, he had ascertained the sums spent 
in repairs and maintenance for the last seven years. The average was 
490d. per million feet; so that, in taking 5d. as the proper sum to be spent, 
he had taken just the amount which should have been spent last year. 
These and the other sums he had put in the amended balance-sheet reduced 
the available net profit to £5892. Before the dissolution, Denton, having 
provided half the capital, received half the profits, without reference to 
the district which earned it; and Dukinfield would now come into 3°97 
per cent. more of business and of profit. This amounted to £233 18s. 8d. 
per annum, which at 25 years’ purchase was £5848. But £1758 had to be 
allowed for 3°97 per cent. of the whole works ; and this left £4090 as the 
sum Dukinfield must pay Denton for this 3°97 per cent. extra profit and 
business. This was merely giving Denton, in a capital sum, what would 
be lost to them year by year as profit. He added to this £4090 the sum in 
excess which Dukinfield took of the rentals, £10,608, and the two together 
made £14,698 which Dukinfield must pay to Denton. 

In cross-examination by Mr. Smyry, witness said he did not see why 
the same principle could not be strictly applied to the sale of gas-works by 
a company to a local board, as to a division of the same works between 
two local boards. For the purpose for which this calculation was made, 
the sale to an entirely independent person, and a division between two 
partners, ought to be taken on one and the same principle. 

Mr. Smyty: Do you further say that the same principle applies to the 
valuation of the works—or, rather, the dividing of the works—between two 
local boards who were prevented from making profits, as would be applied 
to the sale by a company who were entitled to make profits up to a certain 
limit ? 

Mr. Micuart objected to the question. 
thing as prevention of making profits. 

After a long argument, the ArsrTraTor allowed the question. 

Witness said he never heard of a case in which local boards were pre- 
vented from making profits. If two joint undertakings did not make =| 
rofit, there was nothing to divide. If profits were not made, they woul 
com to go upon the structural value. As to the subsidence which had 
taken place, if it had not come regularly, it would have been a very serious 
thing for the works. He thought the subsidence must pretty nearly have 
spent itself. If other mines, 45 feet in thickness in the aggregate, were 


There was, he said, no such 














1186 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[Dec. 30, 1884. 





worked below those which had been worked, he did not think it would 
affect the gas-works. He should not put new works on such a site if he 
could get any other. The access to the works had been affected, and the 
buildings would have sunk lower down. He had not heard that a gas- 
holder had been thrown 20 inches out of level. He should consider this a 
serious matter if it were so. 

Mr. Smyty read a report to the effect that a holder was out of level, and 
also an estimate of the cost of repairing it. The amount was £130. 

Witness said, supposing this was all due to subsidence, there was a 
depreciation of this amount. About 8 per cent. would be the normal 
amount of leakage. There were places, where there was no mining, 
where the leakage was as large as here—15 per cent. It might be due to 
bad joints, and was owing to this or to subsidence. As to the struc- 
tural valuation of the works, he had taken them as new; but they were 
not such works as he would build to supply Dukinfield. They were not 
laid out in the most modern fashion ; if they were, the gas pre be made 
a very little moreeconomically, He.did not think any additional expendi- 
ture would be necessary on capital account. What was needed would be 
done out of maintenance expenses. For all practical purposes of gas mak- 
ing they could be kept as good by the annual expenditure of a small sum 
upon them. About 100 retorts were used for supplying the joint district last 
December; but he did not consider that it was unwise to have 150 retorts. 
He thought the stack of 100 retorts was not too large for the supply of 
Dukinfield alone. He admitted that in this he would leave a larger margin 
for contingencies than under the old régime. The consumption increased 
nearly in the same ratio in the two districts—Denton a little in excess. 

(To be continued.) 


THE NEW WATER-WORKS OF THE WAKEFIELD 
CORPORATION. 
COMPENSATION ARBITRATION PROCEEDINGS. 

An important arbitration case in connection with the new water-works 
of the Wakefield Corporation was opened in the Town Hall, Wakefield, on 
Monday, the 15th inst. It has arisen in consequence of a claim made by 
Messrs. R. Holliday and Sons, colliery proprietors, of West Ardsley, 
against the Corporation for something like £50,000 as compensation for 
injury they have sustained owing to the construction of the Ardsley reser- 
voir, which forms a portion of the new water-supply works now being 
carried out by the Corporation. The Arbitrators are Messrs. J. O. GREAVES 
and R. Curve, of Wakefield (the former acting for Messrs. Holliday) ; the 
Umpire is Mr. G. B. Foster. 

The Claimants began coal-mining operations at Ardsley in 1872; and 
since then have invested about £57,000 in sinking shafts and fitting up 
the collieries, besides £12,358 which they have paid as rent for the coal 
leased, but not worked. They allege that since they commenced operations, 
their output of coal has steadily increased each succeeding year with the 
exception of 1880. They say it was their intention to sink two new shafts 
in order to win some of the coal included in their royalties ; but have been 
prevented from doing so at the places they had selected as the Corporation 
are now constructing a reservoir on the site which they had fixed upon 
for their new shafts. It is said that the new shafts will have to be sunk 
on other land; that they will have to be carried 40 feet deeper; and 
that this and a drift will increase the cost by £2528. It is also alleged 
that the Corporation have, in the construction of their reservoir and 
certain roads, interfered with Messrs. Holliday’s railway communication ; 
and have rendered it necessary for them to construct a bridge over an 
occupation road, and also to pay a large sum for way-leave. It is also said 
that the construction of the reservoir will prevent Messrs. Holliday from 
working nearly 80 acres of coal belonging to them, as, if they took out the 
coal, they might let down or damage the reservoir, and be liable to pay 
compensation to the Corporation, or they might flood their own and 
selghbouring collieries. They contend, therefore, that it will be necessary 
for them to leave nearly 80 acres of coal unworked, besides a barrier of 
44 yards beyond it; and for this they claim compensation from the Cor- 
poration. On the other hand, the Corporation say that it will only be neces- 
sary for Messrs. Holliday and Sons to leave about 35 acres of their coal 
unworked; and this quantity they are willing to purchase. It is also 
contended by the Corporation that since they fixed upon Ardsley as the 
site for their new reservoir Messrs. Holliday have determined upon making 
certain extensions and additions to their collieries. The Corporation have 
also endeavoured to show that the profits and output of the claimants has 
been exaggerated ; and that it was unnecessary for Messrs. Holliday to 
place two new shafts at the particular spots they had selected, as the coal 
might be worked from the'existing shafts. It was also represented that, in 
the present depressed state of the coal trade, it would be imprudent for the 
claimants to considerably increase their output, as they are at present 
unable to keep their men fully employed, and it would be difficult to find 
a market for increased supplies of coal when raised. 

Mr. R. E. WessTER, Q.C., and Mr. J. EpGe appeared for Messrs. Holli- 
day; Mr. W. Suaw, Q.C., and Mr. West for the Corporation. 

Mr. WEBsTER, in opening the case, said the matter to be decided was a 
very difficult one, not only in consequence of the element of uncertainty 
which always affected a case where they were dealing with an amount of 
coal which was to be left in the ground, and the profits of the coal not yet 
taken out; but this difficulty was further complicated, in one sense, by 
the fact that the soil or strata upon which the reservoir in question was 
to be placed seemed to be admitted on all hands to be naturally entirely 
unfit for the purpose. He should have hesitated so early in the case to put 
this so boldly before the Umpire, but for the fact that they knew what 
had been the statements made by those who represented the Corporation 
in other cases in which similar questions had arisen. He was putting it 
in no stronger language than that which had been used by Mr. E. Filliter 
and Mr. T. Hawksley, who both said that had they known what they now 
know of the soil immediately below the bed of the reservoir, they would 
not have had it at a gift; and he believed it was clear that the Corpora- 
tion had unfortunately been misled by the information given to them by a 
gentleman who was now dead—Professor Ansted—who led their advisers 
to believe that there were no coal workings directly affecting the site, 
whereas the ground was honeycombed by old workings. Messrs. Holliday 
claimed compensation for a larger area than the actual site of the reser- 
voir, because of the injurious effects upon other workings, and the require- 
ments for the safety of the reservoir. The Corporation reserved to 
themselves the right of contending that Messrs. Holliday were not 
entitled, as a matter of law, to compensation for anything beyond the 
35 acres for which they had given them notice to treat. He did not sup- 
pose this contention would be actually insisted upon; but they said that a 
very much larger quantity of coal was rendered unworkable by the con- 
struction of the reservoir, and would be injuriously affected thereby ; and 
that, therefore, they were entitled to be paid for this coal, not at all upon 
the ground that they had given notice that they wished to work it, and 
that some day or other they would want to do so, but because it was 
rendered unworkable, having regard to the interests of the reservoir, and 
the safety of their own property, and must therefore be paid for at a 
proper price. There would be no doubt that if these facts were right they 
were entitled to payment for all coal that was rendered unworkable, or 








which might be injuriously affected. Supposing he proved the facts, he 
was sure he should beat his learned friends opposite upon the law. If the 
Corporation were right in wishing that the higher seams should be left 
intact—in other words, if the Corporation required that the soil should not 
be disturbed by the removal of the 41 inches of coal ata depth of 217 yards 
—it was, to say the least of it, essential that the 354 inches, at a depth of 
185 yards, the 32 inches at a depth of 145 yards, and the 30 inches ata 
depth of 125 yards respectively should be left. The Corporation were, to 
some extent, ina dilemma inthe matter. The actual area of the reservoir 
over Messrs. Holliday’s coal seams was 58 acres; and although they had not 
worked any coal underneath it as early as 1880, the workings had reached 
it, and, by permission of the Corporation, Messrs. Holliday were allowed to 
drive a certain drift partly underneath it. They met the Corporation by 
not going on with the workings to some extent, in order that they might 
ascertain what was the true position of affairs in the construction of the 
reservoir. In sinking the pits in 1873 they met with a considerable quantity 
of water ata depth of 31 yards, with another large quantity at 49 yards, and 
at 66 yards there was avery serious quantity of water indeed—so consider- 
able that they had to increase their pumping operations until they raised 
956,000 gallons in 24 hours. It stopped their sinking from Nov. 27, 1873, 
till Jan. 12,1874. The water drove the men back 16 yards in an hour, and 
in the opinion of Mr. Holliday it would not be safe either for the reser- 
voir or for his collieries for it to be constructed, unless the whole 
of the coal were left perfectly intact. Should the water burst into 
the colliery from the reservoir, the Corporation would be liable to pay 
damages to Messrs. Holliday for the flooding of the mines; and there- 
fore he put it that it was not only a question which was to be 
regarded in the interests of Messrs. Holliday, but alsoin theinterests of 
the Corporation, because the Umpire had, by the weight of his award, to 
point out how far they might safely go, knowing that there was a serious 
responsibility if they afterwards happened to flood Messrs. Holliday’s pits. 
The pressure of the water in the reservoir would be 13 tons per square 
foot on the bottom of the reservoir; and the spavin in the reservoir 
cutting showed the danger from the honeycombed nature of the site. Of 
course, the Umpire would have to say what seams the Corporation wanted, 
and how much they must pay per acre. They must take enough, or they 
might be liable for flooding the mine. At first they only asked for 
35 acres of the Middleton Main seam. He contended that it would be 
imprudent and bad engineering to leave the Middleton Main in the ground 
and take the rest of the seams. They must leave a sufficient margin, and 
render the reservoir safe; and they would have evidence as to what this 
margin should be. It must, he thought, be at least 79a. Ir. 9p. If the 
Corporation said the coal was worth little or nothing, he could prove that 
the same coal had been worked in the neighbourhood at a fair and remu- 
nerative price. The Corporation refused to admit anything as to the 

rofits of Messrs. Holliday’s workings ; but all the figures he should give 

y evidence would be from actual sales. Turning to statistics as to the 
amount of Messrs. Holliday’s claim, he said their net profit, after all 
allowances had been made, and arriving at it upon the basis of the prices 
realized during the past seven years, would be £8554 on the cannel and 
black coal seams; on the Doggy seam, £6658; on the Little Main coal, 
£6282; and on the Middleton Main coal, £19,967. In addition to these 
sums, there was £701 for surface right, £5000 for royalty already paid to 
Mr. Wordsworth, £150 for extra cost of sinking two pits, and £3000 for 
extra cost to get across the surface roads by bridges. 

Mr. Holliday was then called, and gave evidence which supported the 
statements made by the learned Counsel; after which the inquiry was 
adjourned. 

On the following day, Mr. Holliday was under cross-examination all 
day by Mr. Suaw. He said he and his sons, who were associated with him 
in the colliery undertaking, estimated that they had laid out altogether 
about £57,000 upon it. Trade was not good; but the output might be 
increased by 100,000 tons, for which he could find a market, if he tried; 
but the construction of the reservoir had taken all the vigour out of him. 
He oe paver to sink two more pits as soon as he had sufficient capital. 
He had paid £5000 to Mr. J. Wordsworth as rent for coal, none of which 
he had had. He thought it advisable to sink for this coal, as there were 
about 70 acres of it. He raised about 150,000 tons of coal last year. 

The next day, Mr. Holliday’s re-examination occupied the whole of the 
morning. At its conclusion professional evidence in support of his case 
was given. 

Mr. J. Mansergh, C.E., said he had made himself acquainted with the 
geology of the colliery by inspection of the puddle trench in course of 
construction. He considered that if the banks of the reservoir gave way 
there would be great danger to the workings, and probably immense 
damage would be done. He calculated that the pressure upon the bottom 
of the reservoir, where the water was deepest, would be about 31 cwt. per 
square foot. He would certainly not advise any client of his to have any 
coal whatever removed from beneath such a reservoir. If it was necessary 
to. leave in the ground any portion of the Middleton Main seam (the 
bottom bed), it was, in his opinion, still more necessary to leave the coal 
in the upper seams. There would be greater risk by taking out the coal 
at different times than by its being removed all at once, because of the 
uneven settlement of the substrata. He thought it would be prudent to 
leave the coal under the whole of the 79 acres, although he admitted that 
outside the 35 acres of which the Corporation had given notice to treat, 
and where the ring puddle trench was situated, the works were much less 
important than the other. 

In cross-examination by Mr. SHaw, witness said that the 35 acres was a 
sufficient area to protect the water-works masonry and embankments. 
The pressure of the water would diminish to nothing from the 35 acres 
outward. Although there was no danger to the structural works outside 
the 35 acres, there was danger to the coal workings from the water perco- 
lating below through subsidence; and in this case Messrs. Holliday were 
liable for damages to the reservoir if the coal was worked in an unusual 
manner. This was a responsibility which he considered they ought not 
to bear. He thought it would be exceedingly imprudent to allow any of 
the four seams to be removed from beneath the 35 acres. 

Mr. J. Abernethy, C.E., gave similar evidence. He thought it would be 
most imprudent to allow any of the coal-beds to be removed from beneath 
the reservoir, because there were at present evident symptoms of dis- 
turbance in the spavin beneath the reservoir bed; and when the other 
seams were worked out, subsidence would also take place there, the effect 
of which would geome d be to let the water through into the works below. 
For the safety of both the reservoir and the colliery workings it would be 
better to allow the coal to remain. The removal of the coal at different 
times would be likely to cause subsidence by degrees. It was imperative 
that the upper seam should remain, more so than in the case of the lower 
beds. There would be danger to Messrs. Holliday’s works if only the 
Middleton Main were left. 

Mr. J. H. Blackburn, accountant, of Leeds and Bradford, who had 
examined Messrs. Holliday’s books, said their gross profits last year were 
£10,607 9s. 24d., out of which they had to pay £2527 18s. 8d. as royalty to 
different parties whose coal they worked. The output of coal last year was 
150,184 tons, Since 1876 it had been 906,369 tons; and in the present year, 
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up to the 10th inst., 135,456 tons. In 1883 the total cost of the output was 
£27,294 2s. 11d., and the gross receipts were £49,499 17s. 1ld., from which 
£11,598 5s. 9d. was deducted for carriage, discount, over-charges, and bad 
debts; leaving the net proceeds £37,901 12s. 1d., which gave a profit of 
£10,607 9s. 2d. The total profit for several years past had been as follows : 
—1876, £6823 ; 1877, £9022 ; 1878, £5878; 1879, £6769 ; 1880, £4512; 1881, 
£6783 ; 1882, £6583. 

At the reopening of the inquiry on the following morning, 

Mr. WezsTER suggested that, in order to save time and expense, the 
accountants on both sides should meet; remarking that the question of 
pense was nothing to the Corporation, but it was a great deal to Messrs. 

olliday. 

Mr. Suaw said the question of cost was a very serious matter to the Cor- 
poration. As they represented all classes of ratepayers it was important that 
the expenses should be as small as possible, A large claim having been 
made against the Corporation, it was their duty to sift and dissect 
the evidence as fully as they were able. Before he could agree to a 
meeting of the accountants, he had some important questions to put to 
Mr. Blackburn. 

Mr. Blackburn was then recalled, and in a long cross-examination by 
Mr. Suaw, admitted that some of the statistics which he gave on the 
previous day had not been obtained from figures in the books, but from 
information supplied to him by Messrs. Holliday. Some of the witness's 
answers to the learned Counsel's questions lacked definiteness, and time 
after time were commented upon by that gentleman. Few facts of import- 
ance were elicited from the witness. With regard to the sum named by 
himself and Mr. Holliday as invested capital (in round figures about 
£60,000), he had included £38,000 into which he had not personally entered ; 
but the balance he had gone into. 

In the course of the cross-examination a somewhat personal discussion 
ensued between Mr. Webster and Mr. Shaw in regard to the books of the 
claimants. Mr. Shaw alleged that all of these had not been presented to 
Mr. Kirk, the accountant for the Corporation in the case, in a compre- 
hensible manner; while Mr. Webster stoutly contended that every book 
of the firm, except the landlord’s royalty book, was shown to Mr. Kirk, 
and it was not true to say that anything had been kept back. 

The Umrrre here suggested that it would be advantageous if the 
accountants on both sides came together before the next day. 

In further cross-examination, witness said the total expenditure charged 
to capital account for 1883 was £4370, of which £1358 was under the head 
of buildings, and referred chiefly to the construction of new fan works; 
£875 was for fixed plant ; £2100 for waggons; and £35 for loose plant. An 
item of £310 for driving a stone drift was also placed to capital account. He 
considered it ought not to be paid out of current income, but from profits 
in the years when the coal was obtained. The cost of working the Middle- 
ton Main coal was 3s. 8'557d. per ton, and the sale price was 5s. 1‘976d. 
Witness detailed the capital expended on the property in buildings and pit 
sinking, fixed and loose plant, and waggons, for each of the years he had 
given the income for. 

In re-examination by Mr. WeBsTER, witness said it would not have been 
fair to take as his basis an average of years before the pits had reached 
their normal output. The fixed charges for working the colliery, and so 
on, would decrease per ton as the output increased. 

On the fourth day of the inquiry, Mr. J. Mitchell, mining and civil engineer, 
of Barnsley, was called on behalf of the claimants. He stated that, having 
examined the site of the reservoir, he was of opinion that the 35 acres of 
coal which the Corporation required Messrs. Holliday to leave in was not 
sufficient ; but that an area of 79 acres was necessary for the safety of the 
reservoir and the protection of colliery workings. It would not be safe to 
work any of the four seams of coal under the reservoir, or within a certain 
margin. If the 35 acres of Middleton Main only were left in, and the coal 
worked round it, the effect would be a “ pull over,” or a subsidence of the 
strata above. The best place to sink pits for getting the Wordsworth coal 
was undoubtedly where the reservoir was; but this site not being avail- 
able, the next best _— was on the Cardigan estate. He considered that 
the extra cost put down by Messrs. Holliday for making these alternative 
pits and an alternative water drift was very reasonable, as also for extra 
pumping and for bridges, &c. He thought it would be an unfair test to 
average the profits of the pit for the past three, four, or five years, because 
the colliery was not yet fully developed. There were appliances yet to be 
adopted which would enable Messrs. Holliday to keep the cost at the present 
sum, if not to reduce it, while at the same time the output of coal was 
being increased. 

In cross-examination by Mr. Suaw, witness admitted that if there was 
70 per cent. of water-tight strata over Messrs. Holliday’s coal under the 
site of the reservoir, they might work the coal without any danger of per- 
zolation from the reservoir into the working; but he did not think there 
was this extent of water-tight strata. He did not know whether the work 
at Ardsl ey was tested from time to time; but it would get tested. He did 
not think that if there was a leak it would be discovered. This would 
have to be proved. With proper caution some of the leakages might be 
ascertained when water was first put into the reservoir ; and it might have 
to be drawn out to find other leakages. The water would filter through 
the strata; but his opinion was that there would be cracks. There was 
sufficient coal at the present time to occupy the pits during the currency 
of the existing lease; but they would want to sink other pits, so that they 
might get all the coal they had paid for. 

The inquiry was then adjourned till February next. 





STOCKTON AND MIDDLESBROUGH CORPORATIONS’ 
WATER SUPPLY. 
Lanp ARBITRATION PROCEEDINGS. 

At the Surveyors’ Institute, Westminster, on Thursday, the 18th inst., 
an arbitration was opened before Messrs. Grace and Gow (with Mr. J. 
Witson as Umpire) to determine the value of certain land and a house, 
which were required by the Water Board of the Stockton and Middles- 
brough Corporations in connection with their water-supply works. 

Mr. LitTLeR, Q.C., appeared for the owners of the land (the executors 
of the late Mr. Senior); Mr. Batrour Brownz for the Water Board. 

Mr. LitTLeER, in opening the case, said the question before the Arbitra- 
tors was as to the value of certain agricultural land, and whether the 
house standing on the land had been damaged by the operations of the 
Water Board. The Corporations of Stockton and Middlesbrough desired 
to take from the executors of Mr. Senior a certain plot of land for the 
purpose of constructing a reservoir. The extent of the land was 7a. 30p. ; 
and being close to the high road, and so near to Darlington, it had a higher 
value than otherwise would be the case. The value put upon the land was 
a reasonable one—viz., £5 an acre, which wasa figure he could not imagine 
would be objected to, nor could he suppose that 35 years’ purchase would 
be disputed. They-had also added 50 per cent. for compulsory purchase. 
There was some land which contained valuable sand which was being 
worked, and for which there was a sale at 1s. 6d.aton. The quantity was 
considerable in some places, as much as 38 feet deep; and for the next. 20 
years it would return an income of £150 to the owner. But some deduction 





had to be made for the damage done to the land by the removal of the sand. 
There had been several valuations. One had been brought out at 42025. 
and the other at £2672. The actual value of the land was £1257 16s. 3d., to 
which they had added for compulsory sale 50 per cent.—viz., £628 18s. 1d. ; 
making a total of £1886 14s. 4d. The next consideration was a very serious 
matter. The Board, by their notice to treat, took away the whole frontage 
of Mr. Senior’s estate. The piece of land immediately towards the village 
of Sadberge belonged to Sir W. Pennyman, and all the surrounding land 
was in the hands of alien landowners, and no access would remain to this 
land. There were two a of grass land, valued at £21 per annum, 
which for 35 years would amount to £735. The other portion of the land 
which was destroyed by being severed was valued at £29 10s. 3d., which at 
85 years’ purchase amounted to £1032 18s. 9d. There was only one other 
item, and that was the extent to which the dwelling-house upon the land 
would be depreciated in value. The valuers had concluded that it would 
be depreciated to the extent of £10 per annum, which at 20 years’ purchase 
would give £200. Thus the only question to be decided was, in his opinion, 
the value of the sand. 


The following evidence was given for the executors :— 

Mr. J. Gothorp, land agent and valuer, said he had had considerable 
experience in valuing agricultural land in Durham and the other northern 
counties. He corroborated the figures given in the learned Counsel's 
opening speech, and said his total valuation was £6493. It was the custom 
in the North Riding of Yorkshire to add 50 per cent. for compulsory sale. 
He had not heard that a road was to be made on the land. He assumed 
that there was to be no access at all, and his estimate was based on this 
assumption. 

Mr. S. Bell agreed with the last witness as to the figures. He addedthat 
sand was of great value in Darlington, which town had to depend on the 
sand brought down the Tees by the floods. Since the discovery of this pit 
on the land there had been a very large demand for sand, and there was 
no doubt that the demand would be constant. 

Mr. Coleman, land valuer, supported the evidence of the previous 
witnesses. 

After some further evidence, the proceedings were adjourned until the 
next day. 


On the following morning, Mr. Browne proceeded to open the case for 
the Board. He said he thought he should be able to show that the evidence 
on the other side was very unsatisfactory. Of course there was always a 
difficulty in these cases, for when gentlemen like Mr. Gothorp said that 
land was worth £5 an acre, it was difficult to shake their evidence, because 
it was founded upon general opinion. But when such evidence was tested 
it came to grief. It was wondérful how one or two little exaggerations in 
the value at the outset would produce a large result when multiplied by 
35 years’ purchase, and when 50 percent. was added to theamount. There 
was an initial point to deal with. His learned friend had tried to prevent 
his asking a question as to the construction of a road, and he would draw 
attention to one or two considerations which would weigh with the Court. 
It had been said that the notice to treat made no mention of a road. 
Notices to treat never did specify for what purpose land to be taken was to 
be used. So far as the present notice to treat was concerned, they did not 
even know that there was to be a reservoir. It would, however, be shown 
in evidence that a road was to be constructed as a necessary part of the 
work of making the reservoir. This was not a case of severance, as there 
was no interception of Mr. Senior’s land. All the witnesses had made 
their valuations as if there was to be no road. He did not know who was 
responsible for this, because there had been a conversation about the road. 
As a matter of fact, there were three distinct — by which access to the 
land might be obtained. The land was very good, there was an accommo- 
dation value to it, and no doubt it would command a higher rent than if 
it were simply agricultural land away from the town. With regard to the 
compulsory sale, Mr. Gothorp had given 50 percent. The invariable rule 
was to allow 10 per cent. for compulsory sale for building land; but 
although it was the habit to charge 50 per cent. in the North of England, 
it was very rare in the South. Agricultural land had not reached its 
development, as in its case everything was prospective. Building land 
had reached its development, and therefore a man having got it ought 
not to be compensated for losing it compulsorily. He contended that 
the £5 per acre had not been made out; and commented on the fact 
that all the witnesses on the other side had charged 10 per cent. for 
damage done to the dwelling-house, although each valued it at different 
sums, varying from £25 to £30. He could not at all understand upon 
what principle this had been done. Turning to the question of sever- 
ance, it was, he pointed out, founded upon the fallacy that there was to 
be no road. He would, however, call witnesses to prove that a road was 
to be made; and therefore the contention of the other side fell through. 
As to the question of the sand, it had not been proved that there was any 
demand for it, nor had the amount that had been realized been given in 
evidence. It had been said that 1s. 6d. per ton had been paid; but as this 
was from Mr. Senior himself, he asked the Court to disregard this evidence 
entirely. They had no authentic information as to the price being 1s. 6d. 
This amount had not been supported; and he would prove that the best 
quality of sand could be obtained for 6d. per ton, and 4d, per ton if taken 
away in the purchaser’s own carts. 

The following evidence was given for the Water Board :— 

Mr. J. Rutherford, land agent, with a large experience in Middlesbrough 
and the district, gave his valuation as follows :—Land taken, 7a. 30p., at 
£4 per acre per annum, and 33 years’ purchase, £948 15s. ; compulsory sale, 
35 per cent., £332 1s.; total, £1280 16s. Damage by severance, 5 acres at 
£4 per acre per annum and 33 years’ purchase, £660; 10 acres at £2 15s. 
per acre per annum, and 33 years’ purchase, £907 10s.; making a total for 
severance of £1567 10s. Depreciation to the extent of 15 per cent. on 
£1567 10s., £235. Damage to house by reason of construction of reservoir 
and severance of land, &c., £10 per annum at 20 years’ purchase, £200. 
This made a total for depreciation of £435; and a grand total valuation 
of £1715 16s. 

Mr. Sample said he had valued the property. He put the land taken at 
£4 an acre as accommodation land, which, at 334 years’ purchase, gave 
£958 6s. 8d.; and allowing 334 per cent. for compulsory sale, brought the 
figure to £1277 15s. 6d. As to the damage to the land in the rear, he 
valued this at £1833 6s. 8d., and allowed 20 per cent., or £266 13s. 4d., for 
damage. The house, he thought, would be damaged to the extent of £10 

er annum, which came to £200, allowing 20 years’ purchase. These 
onsen together made a grand total valuation of £1744 8s. 10d. 

Mr. J. W. Clerk, surveyor, said he had valued the land at £4 per acre, 
and had allowed 32 years’ purchase. He had put 10 per cent. as damage 
to the house, at 18 years’ purchase. His total valuation for the whole 
property was £1600. . was : 

r. Curry, land agent, practising in Stockton, said his total valuation 
was £1451 17s. 6d.; and Mr. Fenwick, of Leeds, valued the property at 
£2154 7s. 6d. 

This concluded the evidence. . 

Counsel having addressed the Court, the inquiry closed; the Umpire 
reserving his award. 
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THE BRITISH GASLIGHT COMPANY AND THEIR POTTERIES 
UNDERTAKING. 

A Special Meeting of the Tunstall Local Board was held on Monday last 
week—Mr. J. Nasu-Preake (the Chairman) presiding—“ to consider, and, if 
thought advisable, to authorize an application to the Quarter Sessions at 
Stafford for the appointment of an Auditor to examine and ascertain the 
actual state and condition of the accounts of the British Gas Company ;” 
and to take all such other steps as may be requisite in the matter. 

The Crerk (Mr. A. P. Llewellyn) stated that, acting upon instructions, 
he and the ex-Chief Bailiff (Mr. G. Cumberlidge) a few days previously 
waited upon a' Committee of the Hanley Town Council in reference to the 
jw ray application to Quarter Sessions ; and after some discussion, it was 

ecided that Hanley should petition at its own Quarter Sessions, and 
Tunstall (subject to the approval of that Board) at the County Quarter 
Sessions, for the appointment of an Accountant to investigate the accounts 
of the British Gaslight Company, with the hope that such investigation 
might result in a reduction of the price of gas. It was also suggested that 
Hanley and 'l'unstall should together employ Counsel to prepare a petition 
for presentation at the respective Quarter Sessions. Reference was made at 
the conference between the two Authorities to a similar application made by 
the Authorities of the town of Stretford some few years on. He (the Clerk) 
had obtained information with reference to this application. Before it was 
made the gas consumers were paying 4s. 2d. per 1000 cubic feet (in both 
Hanley and Tunstall it was now 3s. 6d.). It was discovered, when appli- 
cation was made to the Quarter Sessions, that shares had been given away, 
and that the Gas Company had paid income-tax which should have been 
paid by the shareholders ; amounting, with other things, to upwards of 
£17,000. The defence was that the Company were not paying the statutory 
dividend, and consequently could not be compelled to reduce the price of 
. However, the result of the agitation was that the price was emoned 
rom 4s, 2d. to 3s, 2d. per 1000 feet. Counsel’s opinion had been obtained, 
and he was inclined to think that Tunstall had a very good case. 

On the motion of the Cuamman, seconded by Mr. Mer, it was resolved 

to present a petition at the next Quarter Sessions. 





_THE STALYBRIDGE GAS-WORKS PURCHASE. 

_ The Directors of the Stalybridge Gas Company have announced their 
intention to reduce the price of gas by 8d. per 1000 feet to small consumers 
—larger consumers receiving a discount of from 6d. to 7d.—from the Ist 
us. The following is the new scale as it applies to the several supply 

istricts (No. 1 being within the lines of the old municipal boundary of 
Stalybridge; No. 2 including the Local Board district of Mossley, the 
recently added portion of Stalybridge, &c. ; and No. 3, Saddleworth) :— 














Per 1000 Cubic Feet. 
When the Annual Consumption is— 
No.1 | No.2 | No.8 
District. | District. District. 
s. d, s. d. s. d. 
Less than 500,000 cubic feet . . . . 27 210 8 4 
600,000 and under 2,000,000 cubic feet . 26 29 38 8 
2,000,000 cubic feet and upwards .. . 25 28 8 2 











For pu es of comparison, the scale at present in operation may be given. 
It is as follows :— 








Per 1000 Cubic Feet. 
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No. 1 No. 2 No. 3 

i District. District. 
| gp. a oa | 2&4 
Less than 500,000 cubic feet. . . » + «| 8 8 8 6 | 40 
500,000 and under 1,000,000 cubic feet . .| 38 2 2s | £8 
, ss ,000, a mee 8 1 8 4 8 10 
2,000,000 ” 4,090,000 » ot 2s 8 8 8 9 
4,000,000 cubic feet and upwards . | 211 8 2 8 8 





It will be seen that under both scales No. 2 district pays 3d. per 1000 
feet more than No. 1; and No. 3 district pays 6d. more than No. 2, and 9d. 
more than No. 1. The reduction made averages about 74d. per 1000 feet. 
After the 30th of June next, when the Company’s Act of last session comes 
into operation, and the sliding scale applies, the difference in the price as 
between Stalybridge and Mossley will be abolished, and No. 3 district will 
only pay 3d. more than the other districts. This reduction in districts 
Nos. 2 and 8 will be equal to at least another 2d. per 1000 cubic feet on an 
average of the whole consumption. For this reason it is understood the 
Directors have not now reduced the price as fully as the state of the 
Company’s funds would justify. 

Be this as it may, the decision of the Directors has, it is said, astounded 
the Corporation, who are promoting a Bill in the next session of Parlia- 
ment for the purchase of the gas undertaking. The probability of a 
reduction in the price of gas being made has been talked about for some 
time. The Town Council, however, have professed to believe that it could 
not take place; while at a meeting of the ratepayers, held a month ago to 
sanction the a pate to Parliament, it was stated that opposition 
would be offered by the Corporation to any reduction in price by the Com- 
pany. The Corporation had, it was argued, bought (or agreed to buy) all 
the profit the Company could make up to the 30th of June next, when 
the transfer is to take place, if the agreement is carried out, and the Bill 
now lodged becomes an Act of Parliament. If a reduction were made by 
the Company it would simply come out of the accumulated profits; and 
the result would be that the Corporation would have to borrow for the pur- 
chase £2000 or £3000 more than if the price were maintained. The effect 
of a present reduction would, in fact, be to add to the future burdens of 
the ratepayers. Another and perhaps equally strong ground for the 
opposition of the Corporation to a reduction in the price now is that it 
will — them of the credit of a reduction after their acquisition of the 
works, 





THE DUNEDIN CORPORATION GAS-WORKS. 

In the Jovrnat for the 9th inst. (p. 1037) there appeared an article by 
Mr. D. A. Graham, Engineer of the Dunedin Corporation Gas-Works, in 
the course of which he described certain improved arrangements of 
portions of the plant which he had successfully adopted. Taken in con- 
nection with the article referred to, the following account of a visit paid 
to ~ works by a representative of one of the local papers may be read 
with interest :— 


Not many of the citizens of Dunedin have visited the gas-works, not- 
withstanding the frequency with which they are brought into prominent 
notice through the party squabbles in the City Council meetings. Lighting 
by gas has, in fact, become with us part of the routine of our daily life. 

he sun rises and sets; and with equal regularity the gas lights follow and 
feebly supply his place when his glory is withdrawn. Gas-making now 





appears to be a very simple matter—at any rate, our City Council seem to 
think so. Many of them appear to imply that the boyish experiment of 
filling the bowl of a clay pipe with broken coal, covering it with wet clay, 
and heating it by putting it into the fire until gas issuing from the tube at 
the other end burns when a light is ners when constructed on a suffi- 
ciently large scale, is all that is needed. Gas is not, however, the simple 
product that it appears to be when experimentally manufactured. 

In order to understand our gas-works, much more has to be learnt than 
how to put coal into a retort, subject it to heat, and thus drive off the gas. 
It has to be produced, purified, and distributed (through many miles of 
— into streets, shops and private dwellings, and public buildings at 

ifferent elevations, in a state fit for illumination, with a pure light, and 
free from unpleasant odour. One more essential—all this has to be done 
at such an expense of labour and material as to leave a profit on the outlay. 
Necessarily the machinery, mains, and reticulations cost a large sum of 
money. The first cost to the city, and subsequent improvements, amount 
to about £100,000. We need not, however, burden our statement with a 
= detail of figures, which are published in a methodical form periodi- 
cally by the Corporation. Our chief inquiry is for what purpose this 
heavy outlay has been incurred, and what return is obtained for it. It 
must be borne in mind that the manufacture of gas is really a chemical 
process, and that the object of the various operations is not only to obtain 
a supply of gas, but to recover a number of ingredients which can be sold 
and utilized for other purposes. By this means only can the public be 
— with illuminating gas at a price which renders its use profitable. 
‘“ A few years ago,” says a writer on the subject, ‘‘ the refuse of coal gas was 

erfectly useless; but valuable uses have been discovered for gas liquor. 
| ave coal tar not only are now obtained naphtha, benzol, and carbolic acid, 
but various brilliant dyes and colours.” It is plain, therefore, that if these 
valuable products can be saved at a less cost than they can be sold for, the 
difference is a clear gain. Hitherto much of these has been allowed to go 
to waste, and the main grumbling on the part of many city councillors 
has been regarding the necessary outlay for means to recover them. 

On entering the works in company with three gentlemen, we were met 
by Mr. Graham, the present Manager, who politely conducted us over 
them. There is an indescribable something that strikes a visitor in every 
well-ordered factory—an absence of bustle. Everything seems orderly, 
clean, and well arranged—no confusion, no heaps of rubbish here and 
there, with tools thrown down at random to be missing when wanted. 
This impression of order and discipline was the first made on my mind 
on enteringthe ground. As to the convenient arrangement or otherwise 
of the various departments I am not able to speak. At any rate, if any 
fault on this score exists, the present Engineer isnotresponsible. Our first 
visit was tothe retort-house. There are five retorts in each set, each 
retort being 22 inches wide by 14 inches deep, and 20 feet in length. Each 
bed of five retorts is capable of carbonizing 5 tons 8 cwt. of coal per 24 
hours, and of manufacturing 60,000 cubic feetof gas. It needs no wizard 
to perceive that these retorts must, to be effective, be of first-class material ; 
and those now in use are of fire-clay, of colonial produce and workmanship. 
I understand that they have stood exceedingly well the severe test to which 
they have been subjected. Thecoal at present used is Greymouth, Brunner, 
and Coal-Pit Heath, which produce 10,500 to 11,000 cubic feet of gas per 
ton. Llearn that the Gas Committee have ordered some further apparatus 
which, when brought into use, will still further economize expenses, and 
free the gas more completely from ammonia. 

The first of the residuals after gas has been distilled is coke. Foralong 
time there was but little demand for this product; but I understand that 
it is now coming more into favour with housekeepers ; and, on account of 
its cleanliness, great heating power when thoroughly ignited, safety in 
burning when its management is understood, and peculiar value for cook- 
ing purposes, I have no doubt it will be more extensively used. The next 
process is the collection of the tar, which is effected by a simple but 
ingenious plan. 

he gas, though relieved of some impurities by this first process, is not 
yet fit for illuminating purposes ; for sulphuretted hydrogen and other 
nauseous products still remain. To free it from these the gas is passed 
through or over quicklime, which to a great extent removes them. 
Another product which until lately has been allowed to run to waste is 
ammonia. This, if no other use is made of it, can be exported at a profit 
even to the Mauritius, where it is employed as a valuable manure for the 
sugar-canes. 

I cannot minutely describe all I saw; nor need I attempt it. There are, 
however, two manifestations that, on account of the absurdity of the 
attacks made on the Gas Committee, have become historical. I saw the 
gasholder, which had been scraped lest it should have been rusted into use- 
lessness through misapplication of, I think, coal tar ; and also the patched- 
up rents that, unstopped, would equally have rendered it worthless, 
notwithstanding its costliness. I could not help thinking that, however 
valuable Democracy may be, a little more knowledge on the part of those 
elected to offices of trust through its agency, would add very materially to 
their usefulness, and tend to prevent waste. 

I was much interested in the ingenious scientific apparatus for testing 
the purity and illuminating power of the gas when manufactured. These 
testing appliances are of the most delicate workmanship and nicety of 
adjustment. No doubt, with practice, every defect in the quality of the 
gas can be detected by them; but only an expert can realize their uses. 
An amateur can but admire the various principles so ingeniously adapted 
to elicit the information needed, and accept scientific testimony as to their 
value. 

As a result of my visit, comparing present results with the past, I con- 
clude that the present management of the gas-works is a great improve- 
ment. Gas has been reduced in price, and yet the revenue has increased. 
This, no doubt, is partly the result of carefully gathering together the 
residuals, so that nothing is lost; partly of a more economic arrangement 
of the retorts, by which labour is saved; and partly of keeping all the 
machinery in order, by which waste is seoventul. Much more might be 
effected in the way of disposing of the residuals were the population of 
the colony larger, and a market ready to take them for manufacturing 
purposes and artistic and chemical preparations. Necessarily this is a 
question of time; and gradually, if the present careful course is persisted 
in, a reduction in the price of gas may be effected, and the revenue further 
increased. Although every consumer of gas is conscious of it, the fact 
should not be lost sight of that, notwithstanding the reductions mentioned, 
the quality of the gas has much improved ; so that instead of a dim flame 
with a sickening smell, with which the city was supplied some two years 
ago, we have gas of 16 or 17 candle power. My conclusion, in view of 
these improvements, is that the Gas Committee, notwithstanding the 
attacks made upon them, have been careful in the fulfilment of their 
duties, but that they would have been powerless to effect any beneficial 
change had they not been ably guided by their Engineer. 





AT a meeting, last Tuesday, of the New Swindon Local Board, Mr. Hurt 
ve notice that next month he will move a resolution empowering the 
Board to negotiate for the works of the New Swindon Gas Company. 
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PROPOSED ELECTRIC LIGHTING EXPERIMENT IN 
BRISTOL. 


_The Bristol Sanitary Authority have just issued to the inhabitants a 
circular asking for answers to certain questions so as to be able to arrive 
at a determination upon the question of providing electricity for lighting 
ae ans throughout the city. The circular, which is signed by Mr. J. G. 

eaven, the Clerk to the Authority, is as follows:—‘‘ The Bristol Urban 
Sanitary Authority having obtained parliamentary powers enabling them 
to supply electricity within the city and county of Bristol, have in con- 
templation to commence operations by supplying, in the first instance, 
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| 


certain parts of the centre of the city; but the Committee to whom the | 
consideration of the matter is at present entrusted, before recommending | 


the Authority to commit themselves to the great expense of providing the 


necessary works and appliances, are desirous of ascertaining approxi- | 


mately to what extent the inhabitants will be prepared to avail themselves 


of the electric lighting of their premises, if the same should be provided. | 


It appears to the Committee that, provided the use of a sufficient number 


of lamps for the lighting of houses, shops, warehouses, and places of busi- | 


ness can be assured, the Authority may be able to supply the electricity 
at a price at the rate of about 4d. for each incandescent lamp of 20-candle 
power per hour; and the Committee would be obliged by your informing 


them whether or not you would take the light, and if so, how many lamps | 
of 20-candle power, or lamps consuming multiples of 20-candle power, you | 


would be prepared to pay for. The Committee feel that it is needless to 

oint out the great advantages of the electric light in the shape of bril- 
injurious to health, and to goods, furniture, &c.; and they earnestl 
request you to give the subject your serious consideration an 
them within a fortnight with replies to the annexed questions—it being 
understood that the information is sought for by the Authority for the 
purpose of guiding them in determining what course to adopt, and not as 
pledging you to anything. Mr. Benjamin Kitt, the Lighting Inspector of 


to furnish | 


the Sanitary Authority, will be happy to furnish you with any informa- | 


tion required.” Attached to the circular are these questions, answers to 
which are to be returned to the Authority :—1. If the Sanitary Authority 
supply electricity for lighting purposes at or about the rate of 4d. per 
20-candle lamp per hour, would you take the electricity? 2. If yes, how 
many 20-candle lamps would you be prepared to take ? 





THE WATER SUPPLY OF BOLTON AND WIGAN. 
At the last meeting of the Bolton Town Council, one of the members 


called attention to an arrangement come to by the Water Committee to | 


supply water, in an indirect manner, to the Wigan Corporation. The 
Committee’s minutes bore that there had been an interview between their 
Chairman and the Clerk of the Aspull Local Board, in reference to an 


It transpired that the opinion of the Solicitor-General, which had been 
taken on the question, was distinctly adverse to the inhabitants. The 
Solicitor-General in the course of his statement observed : “The case is 
undoubtedly a very hard one; but I am unable to see my way to suggest 
any legal remedy as open to the inhabitants of Tooting or the owners of 
the wells. At Common Lawthere is no right as to percolating water ; and 
any person may pump on his own land, and collect and carry away the 
percolating water, even though by so doing he should dry his neighbours 
wells. I think the Act of the Water Company which empowers them on 
their lands to sink wells and erect pumps certainly does not diminish their 
Common Law right, or entitle those who may be injured by the exercise 
of them to compensation. If the attention of the Legislature had been 
called to the matter they might not improbably have inserted some pro- 
vision for the protection of the adjoining well-owners, as the Water Com- 
pany are, of course, likely to do far more than individuals would be to the 
rejudice of neighbouring well-owners. I fear that all that is open to the 
inhabitants is either an appeal to the Legislature, or by sinking deeper 
wells, and adding pumping apparatus, to compete with the Water Com- 
any for water. I am fully conscious how little either of these courses is 
Fikely to do for them ; and I regret that I can suggest nothing better.” 


METROPOLIS WATER SUPPLY. 


The Registrar-General publishes the following returns—furnished to him 
by the London Water Companies—of the average daily quantity of water 





. i i i » ~an it will b 
ancy, absence of heat, freedom from products of combustion, which are | supplied to the Metropolis during last month et ohn note wags rg 


that 147,894,005 gallons, or 671,946 cubic metres of water (equal to about as 
many tuns by measure, tons by weight), were supplied daily ; or 217 gallons 
(985 decalitres), rather less than a ton by weight, to each house, and 
27°8 gallons (12°6 decalitres) to each person, against 27°5 gallons during 
November, 1883 :— 


Average Daily Supply 


Number of Houses, &c., 
in Gallons. 


supplied. 
Companies. 





November, | November, 1] November, | 
1883. | 1884. 1883. 





Thames, 


| Chelsea . —" 
| West Middlesex . 


| Lambeth. ... 


application that was made for the Board to be at liberty “to furnish water | 
to an adjoining district from the supply which the Board are entitled to | 


receive from the Corporation.” The Committee consented to the proposed 


supply; ‘‘ the same tocontinue only during the pleasure of the Council, | 
and the water taken by the Board not at any time to exceed the maximum | 
of 250,000 gallons per day.” The member who agitated this question said | 


he gathered from the resolution that there were some exceptional circum- 
stances attending this matter. 
in Aspull did not amount to anything like the maximum; indeed it 
was only 40,000 gallons per day at present. Consequently there must 
be some reason why this extra water was to be allowed. He thought 
he knew what the reason was; and he did not see why the reason 
had not been stated in the minutes. The fact was that it was pro- 
a to supply a portion of the district usually supplied by the 
igan Corporation; and he thought they should have Toon asked to 
supply Wigan direct instead of through the Aspull Local Board. He 
knew they had undertaken to supply the Aspull Local Board with a 
certain quantity of water ; and doubtless in the course of time the maximum 
would be reached. But this was an abnormal consumption; and it 
appeared to him that they were taking in a portion of the Wigan dis- 
trict. He wanted to know whether the rainfall that had taken place, and 
is taking place, would have the effect of nullifying this arrangement ; and 
further required to be answered clearly because he should decidedly object 
to this matter being continuously open, and thereby including—as he 
considered improperly, and he was not quite sure whether not illegally—a 
portion of the Wigan supply area. He did not move an amendment; but 
said he should vote against the adoption of the minutes, if the answers 
given to his enquiries were not satisfactory. The reply of the Chairman 
of the Committee was to the effect that the Clerk of the Aspull Local 
Board had inquired whether they might supply a needy neighbour with a 
quantity of water. The minimum supplied to them at present was 50,000 
allons ~~ day. They had never taken more than 40,000 gallons per day ; 
ut had paid for the 50,000 gallons. They had a right, however, to 
take 250,000 gallons; and the Committee came to the conclusion that it 
would be better to give the requisite sanction. The quantity of water in 
stock was 620 million gallons; and this amount would last until the end of 
March. The rainfall last year was 28 per cent. more than it had been this 
year; but they had sold £2000 worth more water this year than they did 
during the previous twelve months. Still they had a large stock in hand. 
The minutes were then passed with the threatened opposition of one. 





Just now the daily consumption of water | 


| Southwark & Vauxhall 





THE SOUTHWARK AND VAUXHALL WATER COMPANY AND 
_ THEIR STREATHAM PUMPING OPERATIONS. 
A brief paragraph appeared last week giving an indication of the opinion | 
expressed by the Solicitor-General as to the legality of the proceedings of 
the Southwark and Vauxhall Water Company in pumping at Streatham 


to the injury of private wells in the locality. 


We have since seen the | 
whole of the reply on the case submitted. The circumstances, it may be | 


remembered, are these: The Company some time ago commenced sinking | 


a well at Streatham, on their own land; and it was alleged that this caused | 


serious injury to the inhabitants of Tooting, by draining upwards of a 
hundred private springs and wells, from which the residents in Tooting 
are largely coe nape 
was appointed to take the matter into consideration; and this Committee 


presented its report at an adjourned meeting held the week before last. | 
TaBLE showing the Commencement of the Supply of Thames Water for Domestic Use. 


At apublic meeting of the inhabitants, a Committee | 


Grand Junction 13,716,664 
15,281,500 | 
Lea and other Sources. 
New River... . 
East London . . 
Kent. . « « « 


27,186,000 | 
83,305,719 
9,414,999 


141,836,118 | 


71,979,400 | 
69,856,718 


| 
| 59,772 
662,427 


| $20,559 
841,868 





Totalsupply .. 682,353 





830,746 
851,607 


Thames. . 


Lea and other sources 72,602,898 


The return for November, 1884, as compared with that for’ the correspond- 
ing month of 1883, shows an increase of 19,926 houses, and of 6,057,887 
gallons of water supplied daily. 


THE LONDON WATER COMPANIES’ PAVILION AT THE 
HEALTH EXHIBITION, 

Mr. W. Stephen Mitchell has reported upon the exhibit made in con- 
nection with the “ Healtheries”” by the Metropolitan Water Companies— 
plans, tables, models, and samples of plant, which taken altogether, he 
says, gave a wide range of information as to their intakes, settling beds, 
and modes of filtering (the Kent Company excepted), methods for pumping 
to the high-level districts, distributing systems, district services, quantities 
of water delivered, analyses of the various waters, &c. After ailnding to 
the fountains—so well remembered by all visitors to the exhibition—Mr. 
Mitchell describes the construction and arrangement of the pavilion 
proper. All this is now matter of history; but what follows (a review of 
the progress made in the supply of good potable water to the inhabitants 
of London) will be read with interest. This portion is as follows :— 

From the time when the quality of the Thames water for drinking and cook- 
ing purposes was first investigated by a Royal Commission in 1828—when 
the Commissioners reported it was excellent, ‘when free from extraneous 
substances ’"—down to the present time, the purification of the waters has 
been recognized as of paramount importance, overriding all questions of 
cost, or even of quantity supplied. The terrible lessons of the cholera 
scourges of 1832, 1854, and 1868, forced this on men’s unwilling attention ; 
and begrudged payments for honest attempts to improve the supplies on 
one side, and parsimonious economy in outlay on the other, have been 
upbraided in no faltering tones by disease and death that an enlightened 
foresight might have prevented. The sensible, not to say charitable 
way of viewing the earlier disasters brought on the Metropolis by the 
methods of the Water Companies is to recognize that they did not 
possess that enlightened foresight, because the medical profession 
itself did not possess it. The Water Companies were composed of 
business men, who understood outlay and interest on capital ex- 
pended. Not a voice was raised against their meeting the growing 
needs of the capital for water, by taking it from the Thames or Lea, 
because no one was in a position to foretell what was coming. When the 
Water Companies began their work, the Thames was a fairly pure source 
of supply; safer, surely, than the wells of London, sunk in soil gradually 
sodden by overflowing cesspools. The water-closet was not invented. It 
was not till 1810 it was devised ; and not till 1830 it came into anything 
like general use. London wanted water. The Companies supplied it; and 
London leaned on the Companies for its supply. There was then no Hugh 
Myddelton to carry supplies from a distance; pumping by steam-power 
had become general, ma the Thames flowing past almost the doors of 
consumers, seemed able to supply all that was wanted. The following 
table will show how the Thames and its tributaries were first used :— 











Company 


Founded. From Thames in 


Name. 
| 


From Thames 
Tributaries. 


Change to Thames. Above Teddington. 





1723 
1785 


Chelsea Reach. 
Charing Cross, 


Chelsea . . 
Lambeth . 
ace ipa aee 
West Middlesex. .| Hammersmith. 
PR a. «6 | Ome ecko -« @ 
| Grand Junction. . ie — 


Effra 
Lea. 


i 


Colne and Brent ‘ : 


By the Act of 1852 [15 and 16 Vict. 

cap. 84], all the Companies were 

—? Vauxhall Bridge. required to move their intakes above 

| Teddington ; three years (in the case 

Supplemented by Thames.| of Chelsea, four years) being allowed 
1820. Chelsea Hospital. | for the alteration. 








* The Southwark Company drawing from London Bridge was amalgamated with the Vauxhall in 1822, 


Notg.—In Wilson’s “ Life of Cavendish,” p, 210, it is stated that the Rathbone Place water was, about 1766, pumped for the use of the neighbourhood, 
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When, however, the water-closets of the Metropolis contaminated the 
waters of the Chelsea and Charing Cross reaches, from which supplies 
were drawn—when the water-closet ceased to be a fashionable novelty in 
Richmond, Windsor, Reading, Oxford, and other large towns on the 
Thames, then the troubles in earnest began; and what we now glibly talk 
of in chemical circles as “‘ previous sewage contamination,” to be detected 
by some form of much discussed chemical analysis, commenced to be a 
fearful reality. Whether the water-closet, like a particular form of fire- 
place, would be only a passing fashion, could not be predicted, except 
soreags by cynical philosophers. For man to get rid of his own troubles 

y thoughtlessly increasing the troubles of others, is said to be human 

nature ; and the personal comfort secured might have been reckoned on 
for its continuance. History shows it was continued; and history, part of 
which we are still making, shows the troubles which people, acting as we 
still do, have brought on the Metropolis. 

This unexpected evil the Companies of the past had to face; and here 
may be a convenient eed to mention that some of the Companies showed 
relics of the past in the shape of old maps, old wooden pipes, old taps, old 
corroded work, as if to temper the judgment of the present public, and re- 
mind them of the changes they have had to pass through as experience has 
accumulated and knowledge has advanced. 

Growing London was still relying on unfiltered river supplies—for East 
London used the Lea; Mid-London, the New River; while West and 
South London used the Thames—when the visibly filthy state of the 
Chelsea reach, with an intake of a Water Company and the mouth of the 
Ranelagh sewer in close proximity, aroused feelings of dissatisfaction. 
It needed but a leader to make this dissatisfaction assume the character of 
amovement. That leader was found in Mr. T. Wright, who in a pamphlet 
called the “ Dolphin” (issued March 19, 1825), put in words what many 

ople had not troubled to see for themselves. the public at once changed 
ront. They had gladly availed themselves of the supplies the Companies 
afforded them—they were not compelled to take the supplies (there still 
were wells if not the old streams), but the ease of obtaining water by simply 
turning a tap influenced many, while others saw in the flowing Thames 
supply a purer water than that from their own wells. They had accepted 
the Companies’ supplies as good. They fouled these supplies by their own 
house refuse. Then they blamed the Companies for pumping back to 
them their own sewage. The Companies had no control over the sewers 
—the Commissioners of Sewers regulated them. Sooner or later it must 

robably have come to the Thames or a distant supply, as it seems unlikely 

rom the recent study of the water-bearing strata below London that 
a suflicient supply could have been obtained. Inconsistent as the 
public was in fixing its blame on the Companies, the agitation led 
to good results. The Thames water was analyzed by order of a Royal 
Commission aed in consequence of the agitation, and the analyses 
were entrusted to Drs. Bostock and Lambe.* Dr. Bostock wrote in his 
a of the report to the Commission, “It appears that the water of the 

hames, when free from extraneous substances, is in a state of considerable 
purity.” From that time till now the questions—What is an efficient 
filter bed ? what is a proper rate of filtration ? what can, and what cannot 
filtration do ?—have led to experimental inquiry by many who have made 
it their business to investigate such matters, or have had the practical 
control of them. 

The Companies this year showed by actual samples how their filter beds 
are composed at the present time; while tables showed (in figures) the 
acreage of the filters. No two Companies are exactly alike. They 
are all alike in this—they are downward-acting filters, with from 2 
to 3 feet of sand above, and fine and then coarse gravel for this 
sand to rest on. No information was given as to the frequency with 
which the beds are cleaned—that is, the fouled surface sand removed, and 
clean sand substituted. But as the filter beds, like all the works of the 
Companies, are under the inspection of Col. Sir Francis Bolton, the 
Official Water Examiner appointed in accordance with the Metropolis 
Water Act of 1871, who has so energetically carried out the duties of the 
post, it may be assumed that the work is effected in accordance with what 
is believed to be necessary. 

There are two points always to remember in judging of whatever short- 
comings there may be on the part of the Companies in the attainment of 
theoretical perfection. First, they have had to find out what they should 
do in the way of filtering, what is practicable and what is not. They have 
had only their own experiences to go upon. The London water supply is 
one of growth; and difficulties have had to be met as they have arisen. 
Secondly, they have to deal with natural difficulties—floods and droughts, 
over which they have nocontrol. During floods, the water is very turbid ; 
and to avoid over-taxing the filters, large settling reservoirs are formed to 
allow the sediment to subside before the water enters the filters. Whether, 
after all the trouble taken, the water as delivered is in “a fit state for 
dietetic purposes,” is a question on which the opinion of chemists is 
divided, and on which some have used very vigorous language. The Com- 
panies make nosecret of what they are doing. By placing sections of these 
filters in so prominent a position, they seemed rather to court inquiry. 

The public have three sets of monthly analyses to inform them how far 
the work of the filters has been efficient—one set published by the Regis- 
trar-General; one set made on behalf of the Companies, and paid for by 
them; and a third independent set. Though they differ in the methods of 
analysis employed, and differ in the technical expressions of the results 
obtained, they differ but little as to the essential points. Considerable 
confusion appears to have arisen from the public not understanding that 
the reports issued by the Registrar-General refer to samples taken on one 
day in each month only; so that when a sample is pronounced of excel- 
lent quality, or as unfit for dietetic use, it by no means follows the water 
of that particular Company was good or bad during the whole of the 
month. It has been very justly urged that a water should never be “ unfit 
for dietetic use.” The phrase is vague. Theoretically it is what should be 
aimed at. It can be practically defined only by a conventional standard ; 
and if a Company, at any time, through force of natural difficulties, fails to 
reach it, that Company is hardly in the position of a wilful adulterator. 
So long as river water is used, fluctuations in quality must be expected. 
They depend on the character and localities of rainfall. 

Owing to the powers conferred on the Thames Conservators, extended 
from time to time, the Thames receives now but little direct sewage. The 
Conservators, two years ago, even announced in their annual report, “ The 
Thames is now practically free from sewage contamination.” Except 
those who hold that no river water should be used for drinking purposes, 
all are agreed that the Thames, the Lea, and the New River furnish 
excellent supplies were it not for the sewage. The amount of sewage has 
been reduced, and under the care of the Conservators is still being reduced. 
It is now generally admitted that the chief danger from sewage in a river 
is the chance of the outbreak of a zymotic disease somewhere above the 
intakes. If on this ground the London public decides to abandon its river 
re what is to be the alternative ? 

n “ Notes on Previous Inquiries,” a summary was given of the so-called 





* See “ Notes on Previous Inquiries,” p. 70. The report itself has been long out 
of print, and it is difficult to obtain. 





“heroic schemes” for bringing water from long distances. Engineering 
difficulties are nothing, for our engineers with money can do anything. 
Against all the schemes, however, objections have been raised; and it 
may, perhaps, be “ wiser to bear the ills” we have than “ fly to others that 
we know not of.” Filtration, such as is shown by the Companies, is at 
resent our safeguard. Household filters properly cared for, are without 
Joubt an additional safeguard; and at the Water Supply Conference, held 
in July, at the Health Exhibition, Dr. Bartlett stated he had obtained 
charcoal finer than the diatom markings used as microscopic tests. This, 
possibly, would arrest the passage of disease germs. i 
One obvious practical inference the “ Water Pavilion” collection sug- 
gested is, that the perfecting of the Water Supply of London now depends 
rather on internal house arrangements than on the energies of the Water 
Companies. A large proportion of houses have a supply only in the back 
ard, and this is most frequently in cases where several families are in one 
ouse. Insufficient supplies in such cases are not under the control of 
the Companies. 


THE CONDITION OF THE UPPER THAMES. . 

A memorial is about to be presented to the Government, by the Rich- 
mond Select Vestry, with reference to the condition of the Thames within 
their district. The intention of the Vestry was to have submitted the 
memorial to the Local Government Board; but, in consequence of the 
recent communication received by the Twickenham Local Board, stating 
that the question of the condition of the Thames is beyond the control of 
the Local Government Board, it is now proposed to make complaint direct 
to the Home Secretary, both the above Local Authorities being dissatisfied 
with the action of the Conservators of the Thames. The memorial in 
question deals at length with the present existing evils. It states that 
during the past dry season the state of the river between Teddington and 
Isleworth has been worse than has ever been known at any period of its 
history; that the greater part of the bed of the river has been without 
water, and where exposed, slime, forming huge mud-banks, has taken the 
place of pure sand and shingle ; and that such a state of things is destruc- 
tive to all enjoyment of the beauty of the river, is dangerous to health, 
and ruinous to property in the valley of the Thames. The memorialists 
are of opinion that the abstraction of water by the several Water Com- 
panies above Teddington Lock, though it has its influence, is not the 
main cause of the present state of the river, as an amount of water, 
sufficient for all purposes, flows over Teddington Weir, but is allowed to 
waste itself below. They consider that the measures adopted by the 
Conservators in dredging, embanking, and channelling the river has 
brought about the loss of water below Teddington Lock. By digging a 
trench for tug boats, barges, steam yachts, &c., the Conservators have 
caused the water to run off the shallows into the channel so cut. By 
dredging at Isleworth, the Conservators have removed the only remaining 
impediments to the ny ebb of tide. By removing all obstacles to rapid 
flow and ebb, the tide has been trained to rise higher, stay a shorter time, 
and ebb lower than heretofore. The memorialists greatly fear that the 
measures of embankment at Twickenham, and the proposed narrowing of 
the river at different spots, will only aggravate the evil by causing a still 
more rapid ebb. The memorialists further consider that London does not 
gain anything by the suffering of Richmond and neighbouring towns ; 
and the impetus of the water between Teddington (which is the point of 
exhausted tidal power) and Isleworth can hardly, in their opinion, affect the 
scour of the river at any point of the Metropolitan district. Therefore what 
Richmond and the adjacent towns lose is not gained by others ; and, ifit were, 
Richmond would still be entitled to favourable consideration. The Vestry 
think that, when matters are so bad as they have been during the past 
summer, efforts—no matter at what cost of penalties or otherwise—must 
be made to amend them. The gigantic evils of a dry river bed, festering 
mud-banks, depreciation of property, loss of trade, and danger to health 
and life, cannot, they argue, be allowed to continue, on the ground that 
an evil, small by comparison—viz., the pouring of the sewage of a portion 
of the population into the Thames—has not been removed. The memorial- 
ists, finding that the complaints from various quarters made to the Con- 
servators of the Thames have not had the desired effect, now, therefore, 
earnestly appeal to higher authorities to use their influence to induce the 
Conservators to try the effect of a half-tidal lock and weir at Isleworth. 
To this memorial it is proposed to append a copy of a report on the subject 
made to the Vestry by Mr. W. G. Peirce, M.S.E., the Resident Engineer 
of the Richmond Water-Works, whose evidence with regard to the state of 
the river testifies to a most deplorable state of things. 





THE WATER SUPPLY OF SOUTHAMPTON. 

At the Meeting of the Southampton Town Council on Wednesday, the 
17th inst.—the Mayor (Mr. J. Bishop) in the chair—a report was received 
from the Works Committee, stating that their deputy-Chairman, (Alder- 
man G. P. Perkins), the Town Clerk, and the Water Engineer, (Mr. Mat- 
thews) had had an interview with Mr. J. T. Harrison, the Local Government 
Board Inspector, with reference to a suggestion made by him on the occa- 
sion of the inquiry he recently held, that it would be advisable if, in the first 
instance, the Town Council were to sink a trial hole at their existing water- 
works, with a view to ascertain the yield of water; as, in the event of a 
sufficient supply being found at the existing works, a considerable saving 
of expenditure would apparently be effected. Mr. Matthews reported that, 
at the interview, Mr. Harrison stated that the question of cost and annual 
expenditure was one for the Corporation to consider and decide upon ; 
and with that assurance from him, coupled with the evidence bearing upon 
the case, he (Mr. Matthews) could not but think the Committee would be 
perfectly justified, and acting wisely, in recommending the Council not to 
sanction the spending of any more money at Mansbridge. Mr. Matthews 
further submitted a return showing the estimated cost of works necessary 
to obtain and distribute a supply of 3 million gallons of water per diem 
from a well sunk in the chalk at Mansbridge, and which amounted to 
£35,500; also an estimato for the Mansbridge and Otterbourne scheme as 
follows :—Otterbourne: Capital outlay, £51,000; term, 40 years ; interest, 
34 per cent; annual repayment of principal and interest, £2100; total 
working expenses, £3700 ; total annual charge, £5800. Mansbridge: Capital 
outlay, £35,000; term, 40 years; interest, 34 per cent.; annual repayments 
of principal and interest, £1500; total working expenses, £4340; total 
annual charge, £5840. The Committee thereupon resolved that Mr. Mat- 
thews be instructed to see Mr. Harrison again upon the subject, and point 
out to him the annual cost of the two schemes. The Committee next con- 
sidered the tenders for sinking a bore-hole at Otterbourne, and resolved 
to recommend the acceptance of an alternative tender of Messrs. Legrand 
and Sutcliffe, and the schedule of prices attached thereto. 

Alderman Perkxrxs, in moving the adoption of the report, explained 
that when Mr. Harrison was holding the inquiry at the Town Hall he 
strongly advised that a trial should be made at Mansbridge before they 
went elsewhere to bore for water. The Council, of course, knew what 
steps had since been taken with regard to Otterbourne. He, the Town 
Clerk, and Mr. Matthews, waited on Mr. Harrison, who was still of opinion 
that they would find water at Mansbridge if they would bore there, and at 
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a less cost than they would have to pay anywhere else. He believed the 
deputation satisfied Mr. Harrison to a certain extent that they would have 
to spend more money at Mansbridge than at Otterbourne ; and he said he 
would not throw any obstacle in the way of the Corporation going there, 
and that if they should decide upon doing so he should be glad to do what 
he could to help them so far as the Local Government Board were con- 
cerned, The comparative figures showed a saving of only £40 in favour of 
Mansbridge. The Council had granted the Committee £500 for the pur- 
pose of making experiments at Otterbourne; and the money was being 
spent judiciously, and, he was glad to add, with favourable results. They 
bored 100 feet with a 3-inch bore, and found plenty of water; and they were 
now using two bores of 12incheseach. One of these had reached a depth of 
60 feet ; and Mr. Matthews had informed him that day that there was plenty 
of water there, just as had been the case with the 3-inch bore—the flow, 
indeed, being probably greater than had been anticipated. The last few 
months had not been of a favourable character as regarded water supply ; 
and therefore it might be inferred that the quantity found would be less 
now than in ordinary seasons. Mr. Matthews was satisfied that, when they 
had bored 100 feet with the second 12-inch bore, such a supply would be 
found as would enable the Committee to bring up a Gncusalis report to 
the Council. The water, he believed, would be plentiful, and of good 
quality. Arrangements had been made to grant to the Corporation posses- 
sion of the land at Otterbourne to September next for about £30. 

Mr. Bone seconded the motion. 

Mr. Lemon said if the resolution was carried they would be necessarily 
committed to the scheme as a whole. Before voting upon it, he should, 
in regard to comparative estimates, like to know whether the working 
expenses at Mansbridge, given at £4340, were based upon the present 
working, or upon a working by improved machinery. 

Mr. Matruews said the £4340 working expenses were based upon the 
assumption that the Corporation had entirely new machinery. 

The report was adopted. 


; POLLUTED WELLS IN CANTERBURY. 

During the past two months the Sanitary Authority of Canterbury have 
been making a perfect “raid” upon the wells of the city, with the result 
that many of them have been found unfit for use. These salutary measures 
have given more or less offence to certain of the inhabitants, who have, as 
the result, been compelled to take the Water Company’s supply. At the 
meeting of the General Purposes Committee of the Town Council last 
Wednesday the matter gave rise to considerable discussion. The owner 
of one well which had been condemned had given the Authority a great 
deal of trouble. He denied that the well was contaminated with sewage, 
as alleged; and boasted that he still drank the water with impunity. The 
Authority, however, were not to be turned from their purpose by this 
assertion; and they resolved that, as the Water Company’s supply had 
been taken up to the door of the house in question, they should apply to 
the Magistrates for an order to have the well closed, and make the occupier 
of the premises take the Company’s water. The Town Clerk (Mr. R. W. 
Flint) cited a case of one householder—a baker—who persisted in using, 
in his business, water obtained from a well which had been proved to be 
badly contaminated, although the Company’s water was laid on. A 
member of the Committee remarked that when a man chose to poison 
himself by drinking impure water it was nothing to anybody; but when 
he was liable to poison his neighbours it was a very different matter. The 
Committee smiled at this remark; but they nevertheless decided to take 
steps to close the well. One well narrowly escaped condemnation. The 
City Analyst (Mr. S. Harvey) found that it had two sources of supply; one 
being probably the adjacent river. The strongest evidence against it was 
that it was a variable water, and could not be recommended for drinking 
purposes. This was not sufficient to justify proceedings; and therefore it 
was resolved to let the matter rest. 








CHRISTMAS TIME AT THE YORK GAS-WORKS. 

As our readers are aware, it has for many years past been the custom of 
Mr. C. Sellers, the Secretary and Manager of the York United Gas Com- 
pany, to have a gathering of his workmen just before Christmas, for the 

urpose of giving them a short address. The event took place on Satur- 
ay, the 20th inst., when Mr. Sellers spoke as follows :— 

According to custom (which I may, perhaps, now almost call an ancient 
custom), I desire once more to wish you all a happy Christmas. I do so 
with my usual heartiness, because I am decidedly of opinion that if there 
is one class of men more than another who deserve to have a happy 
Christmas, it is men who work, and especially those who honestly do 
their duty, and who can daily realize the manly picture of the Village 
Blacksmith that— 

Something attempted, something done, 
Has earned a night’s repose. 
And I think it will not be stretching the meaning of the lines if we add that 
that “ something attempted, something done” has also earned the right to 
a happy Christmas. But, without dwelling upon this idea, let us for a 
moment look back upon the year just closing, and see if, in its light and 
shade, we can find anything good in it. We shall, I know, have to be very 
clever to do so, for although the year was welcomed as all New Years are 
welcomed, and although it smiled upon us like a bewitching lover, as all 
New Years do smile, it has, upon the main bread-and-butter question, been 
a great disappointment all round. Traders, farmers, and moneyed people 
have all ouikeed ; and therefore working men must not come to the cone . 
sion that the year has been specially unkind to them, or that the trade 
depression from which we are suffering is confined to England, for all 
who read the newspapers know well that it covers the civilized world. 
Nevertheless, the year must not be despised, for if it has not flattered 
our virtues it has shown us our faults and failings. It has shown the 
moneyed classes their extravagance, and the dangers of making haste to 
be rich; and it has shown the working classes, and all classes, the need of 
simpler and less expensive habits of living. I do not say that we should 
all have penny dinners; but, I do say this, that, thanks to cheap food, 
penny dinners are possible, and that if certain working men would give 
up their senseless drinking habits, and learn to lay by their coppers in 
good times for rainy days, they would not feel the drenchings of poverty 
half so much when rainy days came upon them. I am quite aware that 
certain individuals who delight in continually speaking of themselves as 
“poor working men” say they cannot save in any sort of times; and I 
dare say they are quite right, for, like foolish people the world over, the 
more they get, the more they spend. But, fortunately for us, we have— 
well, I will say—very few foolish men at the gas-works ; and in this respect 
Tam proud of you. Work is manly, and work is noble; and I know that 
in all the good qualities of workmen our staff, as a whole, stands to the 
front. I feel quite sure also that you will all agree with me that the faults 
I have pointed out—viz., want of sobriety and want of thrift—have some- 
thing to do with nearly all the poverty which afflicts society. It is possible 
that some of you may think that sermonizing in this fashion in a Christ- 
mas address is somewhat akin to a wet blanket ; but there is juet one more 
word of advice, and I have done. I should, above all things, like to see work- 
men generally pay more attention to their education, and to acquiring that 








accurate knowledge of their work which alone can give them pleasure in doing 
it well. All clumsy, thoughtless workmen whine about employment as if 
it were a great hardship; while the intelligent workmen—from George 
Stephenson, Richard Arkwright, and James Watt, down to the bottom of 
the ladder—regard work as the greatest source of health and enjoyment. 
About our own business I have little to say. Gas still holds its own; 
and gas will hold its own, regardless of oil lamps, dips, and the electric 
light. And I feel quite sure that, although we are always struggling to 
accomplish that most difficult of all tasks—pleasing everybody—we shall, if 
we do our duty fairly and squarely to the public, have nothing tofear. And 
now, going back to my text, let me trust that you and your families, and 
all your “little children who round your tables go,”” may enjoy the sunniest 
side of Christmas; and let me also sincerely trust that in your happiest 
moments not a man amongst you will forget Burns's ideal of life— 
To make a happy fireside clime 
To weans and wife, 
That's the true pathos and sublime 
O’ human life. 

Mr. Sellers then distributed little presents—in the shape of books, toys, 
and useful articles—amongst all the men who had children; and it need 
scarcely be added that the gifts were, as usual, fully appreciated. 





THE USE OF GAS AS FUEL. 

The following letter on the above subject was recently addressed by 
Mr. Ellis Lever, of Manchester, to The Times :— 

Never in the history of gas making has gas been so excellent in quality 
and so cheap as it is at the present time; and never has there been such a 
development of inventive skill in the production of useful appliances for 
the utilization of gas fuel both for domestic and manufacturing purposes. 
The first great impetus to the application of gas for cooking and heating 
was given at the Grand Exposition held at Paris in 1878. Presumably 
one of the chief reasons why the attention of gas manufacturers was 
directed to an extended use of gas for purposes other than as an illuminant 
was that the wonderful discoveries, just then reported, of Mr. Edison and 
other electricians startled, and, for a time, scared the gas a and 
their engineers. They then began to perceive that there were other outlets 
for gas above and beyond lighting; and their attention was naturally 
devoted to the supply of gas for all heating, cooking, and manufacturing 
purposes. One of the most important applications of gas since that 
date is its use in the working of engines, or the production of motive 
power ; the necessity for steam-boilers being thereby entirely dispensed 
with. So great has been the demand for gas-engines, that my neighbours, 
Messrs. Crossley Bros., have delivered up to the present time more than 15,000 
of their “ Otto” enginesalone. Gas is now extensively used foriron smelting 
and steel converting, in the manufacture of glass, and in generating steam in 
connection with large industrial operations. At Carnforth, Landore, Swan- 
sea, and elsewhere, iron and steel are treated entirely by gas as fuel; and 
at some of the largest collieries in the North of England the gas is con- 
ducted from the coke-ovens to the furnaces and boilers, and so utilized 
in generating steam in lieu of coal firing. I could name very large works 
in Manchester and other places where gas only is used in the production 
of steam power. It is found to be economical and effective, and less 
destructive to fire-bars and boilers than the coal fire. At the same time, 
there is an absence of smoke and soot. I firmly believe, with the late Sir 
W. Siemens, that the time is at hand when the use of coal fires for pro- 
ducing steam will be altogether abandoned. The present extravagant 
consumption of coal, partly possibly because it is very cheap, is nothing 
less than a wanton waste of the latent energy and reserve forces of our 
country. There are but three natural products in Great Britain of which 
we have sufficient for our own requirements and something to spare for 
— These are coal, iron, and salt. Our coal — are being 
exhausted at the rate of more than 160 million tonsannually. At this rate 
—and the output is ever increasing—the time must come when our great 
subterranean coal store will be practically used up. Coal is not now being 
formed, and cannot be grown as crops of corn or grass. Coal consumed 
is destroyed. Not so iron, however, which can be used over and over again. 
When prices are high, coal is economized ; and we then hear much about 
the limited duration of our coal supplies. Now that it is cheap, we hear 
little or nothing on the subject. It is, 1 believe, a fact that in the use of 
coal for firing steam-boilers not more than 10 per cent. of the energy or 
heating power is utilized. The remainder—90 per cent.—is lost in smoke, 
soot, and wasted heat, In open fires in dwelling-houses it is said that not 
more than 3 per cent. is really utilized. Surely it is high time that steps 
were taken to diminish this “wilful waste” which may lead to “ woful 
want.” It is this waste that produces the soot and smoke which pollute 
the atmosphere, are so injurious to health, and destructive to vegetation, 
works of art, buildings, &c. The more general use of gas as fuel for all 
ay yom will hasten the realization of the picture of ‘‘ what London might 

e if its perennial pall of smoke were annihilated.” That it is possible 
finally “‘to emancipate London from that pervading grime which makes 
life so intolerable to all who have not fallen from their native sense of 
cleanliness,” is evident from the practical experience of many who have 
tried the experiment of gas instead of coal for heating purposes. 


Tur Water Suppty or Kentuworta.—The works for supplying the 
district of Kenilworth with water, which have engaged considerable public 
attention for some time past, are now rapidly approaching completion. 
The water is from the purest springs, and passes through gravel and sand- 
stone rock. These springs give 16,000 gallons of water per hour, which is 
forced to the reservoir by two 12-horse power gas-engines, the tank having 
a capacity of 27,000 gallons. The water-pipes extend over 54 miles. The 
water will be turned on on New Year’s Day. 

ALLEGED NuIsaNck aT THE Sutton (Surrey) Gas-Works.—At the 
meeting of the Sutton Local Board last Tuesday, a number of complaints 
of noxious smells, which were alleged to proceed from the gas-works, were 
under consideration. The Sanitary Inspector stated that he had been 
to the gas-works, and although one of the purifiers was open he did not 
perceive any smell. In his opinion the smells complained of came from 
the purifiers; though the Manager (Mr. Mead) believed they proceeded 
from the chimneys of the sulphate of ammonia works. Mr. Mead ex- 
plained that the Gas Company had arranged with a person to manufacture 
sulphate of ammonia from their ammoniacal liquor, which was now a very 
usual thing with gas companies. He had gone into the works in the day- 
time, but fad not perceived any disagreeable smell; but the men were 
very fond of working at night. This he had stopped; and if he discovered 
any smell in the daytime, he would stop the works at once. He thought 
they ought to have a proper condenser. It was eventually resolved that 
the Clerk should write to the persons in question informing them that the 
Board were convinced that they had neglected sections 112 and 114 of the 
Public Health Act, and giving them notice that if they insisted upon 
carrying on the manufacture of sulphate of ammonia until proper precau- 
tions had been taken to prevent the nuisance complained of, the Board 
would at once proceed against them under the sections named, whereby 
they were liable to a penalty of £50, and 40s. per day for every day such 
manufacture was carried on. 
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NOTES FROM SCOTLAND. 
(FROM OUR EDINBURGH CORRESPONDENT.) 
EpinsurGH, Saturday. 

“He jests at scars who never felt a wound,” is a trite but truthful 
Shakspearian adage; yet it has been ill-applied to the triumphant whoop 
of the Provost of Dundee at the seventeenth annual festival on Tuesday 
night of the Dundee Gas Commissioners’ employés. His legitimate crow 
over the vain efforts of the electric-lighters to “ put out the gas” was surely 
permissible at such a gathering; for Dundee more than any city (other 
than London) has been grabbed at by the new light propagandists who 
saw, or fancied they saw, in Juteopolis a field for the practice of the 
theories about night service in the mills with small cost for motive power. 
Well, the gas was metaphorically “turned down” a little by the electrical 
scare; but this was all the hurt. The wound has become a permanent 
sore upon the sanguine operators ; while the “ old lights” have now become 
steady, and never flicker at an electrical disturbance. Provost Ballingall 
is chief of the Gas Commissioners; let everybody know this. Not long 
ago, he said, they heard much talk about the electric light; and it was 
suggested that in a very short time the extensive works which were 
the property of the community, would be sold for an old song. 
But, notwithstanding the efforts of the scientists and others who were 
studying and endeavouring to make this agent more perfect, they 
still had gas as the great illuminating power; and its consumption 
was continually on the increase. During the past year, he went on to 
say, there had been about 370 million cubic feet of gas manufactured in 
Dundee, being an increase on the year of 14 millions; and in view of this 
he thought the days when the manufacture of gas would be superseded 
were yet far off indeed. The Provost then gave an illustration of their 
faith; for he stated that this very year they had added no less than £17,000 
worth of new plant, for the purpose of endeavouring to meet the increased 
consumption which was going on. I do not know that the gas there is not 
cheaper than—at any rate it is as cheap, at 3s. 6d. per 1000 cubic feet, as in 
any other town in Scotland. No doubt Glasgow is supplied at the same 
figure, and this without meter-rent ; but the quality is higher, and the pres- 
sure lower in Dundee, which will more than balance the odds to the 
consumer. 

The fumes and odours of gas-works do not seem to be detrimental to 
health or longevity. Mr. J. M‘Crae, the active Gas Manager of the Dundee 
Corporation, on Tuesday night, presented a workman, named John Smith, 
with a testimonial, subscribed to by all the employés, it being his jubilee. 
or golden wedding, as it was said, with the gas-works. During the 50 
years’ employment he had never lost half-an-hour from his work—a note- 
worthy circumstance in many respects. 

At the town of Buckie, in Banffshire, the head-quarters of one of the 
fishery districts in Scotland, a very praiseworthy incentive is being given 
to the further utilization of gas, in the consumption of which there has 
been since April an increase of about 160,000 cubic feet as compared with 
the corresponding period of last year. It has just been resolved to reduce 
the price of gas to 3s. 9d. per 1000 cubic feet to any person using it for 
heating or cooking purposes. In the summer months, it was pointed 
out by one of the Directors, gas-fires might be most profitably used, and 
the Company’s plant, which lay comparatively idle during these months, 
be utilized without any extra expenditure. All this is wise enough, 
although a gas-fire cannot compete, in matter of cost, with coal, where 
the price of gas is even 3s. 9d. But the interesting part of the motion 
was the explanation that the proposal would only necessitate a separate 
meter for consumers who may use gas cookers or heaters. One may 
well question the practicability of this arrangement. It is the same 
quality of illuminating gas that is to be supplied; and selling it at one 
price for one burner in a room, and charging a different rate by a 
second meter for another series of burners—necessitating, of course, 
different fittings—is not likely to be so profitable an arrangement for 
the Company, as the too sanguine Directors expect. Of course every- 
body is presumed to be honest until found out; and consumers would, 
no doubt, only burn the dearer gas for lighting purposes. But the 
cheaper supply could be so easily tapped, and temporary connections 
formed with facility by the aid of flexible tubes, that the temptation to 
such experiments as those which were admitted by the hawker at Bervie 
a few weeks ago, is too great to warrant the experiment. Scotch gas 
is too rich for profitable use in fire-places, as it does not appear in 
practice that the rich quality reduces to any appreciable extent the 
quantity required for the various stoves in use. ‘he Buckie enterprise 
will be watched with interest. 

The Fraserburgh Police Commissioners had this week a fit of desperate 
economy, induced by the report that their police receipts were £300 short 
of the expenditure. The Chairman thought it would be cheaper to have 
the cleansing and lighting done by contract. A member was thereupon 
struck with a happy thought: Why not use the scavengers as lamplighters ? 
They were through with their ordinary work by three or four o'clock. 
This “double distress ’’ seemed so to tickle the fancy of these Commis- 
sioners, that the Mg 2 4 thought” was minuted for a full and free 
discussion, while the fate of the legitimate lamplighters hangs in the 
balance. Then the lynx-eyed economist detected another source of in- 
creased income—the unfortunate Gas Company. He drew attention to 
what he considered the small sum (£3) paid by the Company annually for 
the breaking up of the streets in laying down gas-pipes, a charge quite 
unwarranted, and not exigible in much larger concerns. The economist 
thought that £30 would not be sufficient for the damage done. But his 
a ager to add “nothing,” came to nought; the Clerk’s commentary 

eing effective, when he informed the crusty assembly that the Manager 
said he always left the streets in better condition than they were before he 
commenced operations—which may very well be the case. 

A gas explosion occurred in a public-house in Crichton Street, Dundee, 
on Wednesday; and damage was done to the extent of £200. The stones 
of an old building which was being demolished close by had been piled 
upon the pavement above a gas-pipe, not made to sustain unlimited 
pressure ; and, of course, on being fractured, the gas found its way into 
the cellar of the public-house, and then ignited by coming in contact with 
the fire in the back shop. It is strange how contractors persist in such 
an unthinking way of working, as the presence of such a pipe must have 
been known, and the possibility of damage very readily understood. 

The Royal Lyceum Theatre in Edinburgh is again going to experiment 
with the electric light; having, however, the gas always ready in case of 
failure. The last experiment cost the experimenters upwards of £1700, 
and the theatre people nothing. This is a cheap system of advertising by 
illumination. 

There is no improvement to report in the coal trade; but the prospect 
of enlarged supplies means better terms for gas companies and other large 
consumers. The Fife Coal Company have for some time been conducting 
sinking operations in their “ Lindsay” pit at Kelty, Dunfermline, with 
the view of reaching the lower or “‘ Dunfermline splint” seam. The coal, 
which has just been struck at a depth of 130 fathoms, has been found to 
be 5 feet in thickness, and of a quality much finer than anything hitherto 
wrought by the Company. The field under lease to the Company is about 
1000 acres in extent, and contains an aggregate thickness of 38 feet of 





workable seams. Coal-cutting machines have recently been tried in Fife 
and Clackmannan, and found most profitable for opening up new seams; 
and it is the intention of the Fife Coal Company to try the innovation in 
the pit in question. The Company have recently been adding to the out- 
put of steam, household, and cannel coal at Leven; and they are to have 
private access to a wet dock in process of construction at Methill. 


(FROM OUR GLASGOW CORRESPONDENT.) 
Guascow, Saturday. 

On Monday of the present week we had the largest day’s consumption of 
gas ever recorded in Glasgow. It amounted to 14,014,000 cubic feet; and, 
strange to say, the largest day’s consumption last year took place on the 
same day of the month. It was 13,700,000 cubic feet. On the same day of 
December, 1882, the consumption was 12,512,000 cubic feet; but on the 
24th of that month the amount of gas delivered to consumers was 
very considerably in excess of this quantity, the returns showing 13,821,000 
cubic feet. There have been numerous instances of the daily delivery of 
gas amounting to 12,000,000 and 13,000,000 cubic feet and upwards 
during the past six or seven weeks. So far back as the 16th of November, 
for the 24 hours the deliveries of gas amounted to 13,071,000 cubic 
feet ; and on each of the three following days they exceeded 13,000,000 
cubic feet; rising on the 17th to 13,368,000 cubic feet. On Nov. 10, 1883, 
however, the day’s consumption of gas was still higher; being not less 
than 13,458,000 cubic feet. What I have just mentioned reminds me of 
the fact that even with all the big daily consumptions during last month, 
there was a falling off in the deliveries as compared with those of the 
month of November last year. The total quantity of gas delivered last 
month was 308,709,000 cubic feet ; whereas in November, 1883, the deliveries 
amounted to 312,154,000 cubic feet—the falling off in the consumption of 
gas for the month being thus shown to be 3,445,000 cubic feet. These 
figures may be regarded as a true indication that some of the leading 
industries of the Glasgow district are just now passing through a 
period of rather marked depression. It may here be worth while 
to give the figures showing the deliveries of gas from the Glasgow 
Gas-Works in the two corresponding months of 1881 and 1882. They 
were, respectively, 266,979,000 and 288,121,000 cubic feet. On the 22nd 
inst. (the day of the unprecedentedly large delivery of gas) there were 
1578 retorts in operation—viz., 544 at the Dalmarnock station, 544 at 
Dawsholm, and 490 at the Tradeston station. On one or two days since 
then the number of retorts has actually been up at 1700; and the largest 
number in use at any time during December, 1883, was 1632. But it must 
be remembered that both at Dalmarnock and Dawsholm the number of 
retorts available was not nearly so great as itis now. Practically all the 
reconstructive work undertaken for the purpose of adapting the retorts at 
these two stations to the Siemens system of gaseous firing is now com- 
pleted; so that, in addition to the 616 retorts available at the Tradeston 
works, there are 838 at the Dalmarnock works, and 832 at Dawsholm, 
or a total of 2286. Varying with the kind of coal now in use, each 
of these retorts is capable of making from 8000 to 8500 cubic feet of 
gas; but, even after allowing a liberal deduction from the major quantity 
just mentioned, there is no doubt that the Glasgow Gas-Works are now 
equal to a manufacturing power of considerably more than 17 million 
cubic feet of gas per 24 hours. But the total storeage capacity at the 
various works is far short of this amount ; indeed, I think it is not likely 
to be much above 10 million cubic feet, if it even reaches this figure. Over 
most of the present month to date, the total quantity of coal carbonized at 
the three stations per 24 hours has been something like 1260 tons. 

Late on Tuesday night a severe burning accident took place at the 
Paisley Gas-Works ; the sufferers being four men ie ced Messrs. 
Hanna, Donald, and Wilson, engineers in that town. They had been 
engaged in repairing a valve at one of the purifiers, and one of their 
number accidentally loosened a temporary plug in the purifier and knocked 
it out; thereby allowing a large volume of gas to escape. The gas became 
ignited by a torch carried by one of the men, and all of them were more or 
less seriously burnt. 

At Kilwinning, in Ayrshire, the consumption of gas has of late very 
considerably increased, owing, doubtless, to the fact of the price of the 
gas having been reduced to 3s. 4d. per 1000 cubic feet. A new station 
meter was erected at the gas-works some three or four weeks since, and 
plans are now in progress for an increase in holder accommodation. 

According to a recent official report of an examination of the gas 
supplied to the consumers in the border town of Hawick, gas having an 
illuminating power of 30 candles is madeat the works ; yet the shopkeepers 
and other people in the town are not content. They held a meeting last 
Monday evening for the purpose of considering the propriety of having 
the electric light made available for such of them as might choose to use it 
instead of gas. There was but a small attendance. One of the bailies of 
the burgh presided, and the principal speaker was Mr. Maben, a chemist. 
In the course of his speech, which was decidedly in favour of adopting 
the so-called “light of the future,” he admitted that gas-lamps could be 
obtained which would compete with the electric light; and he did not 
think that the latter could be laid on at present for the price paid for gas, 
but they might always be certain of a good light. He further remarked 
that he had no doubt that some persons would be willing to pay a little 
more for the new light, though the fact could not be hidden that they 
would have to pay extra for it. A number of speakers took part in the 
proceedings; and the result of their deliberations was that, as the Town 
Council had under consideration the advisability of lighting the principal 
thoroughfares of the town with electricity for a year, they should wait 
and see what steps might be taken by the Council. 

The Glasgow pig iron warrant market has been a shade firmer this 
week; not in consequence of any trade improvement, but owing mostly to 
a few “ bears’ closing their accounts previous to the holidays. Extreme 
quietness prevails in all departments. The holidays, which have already 
commenced, will in most cases be unusually prolonged on this occasion. 
From nearly all foreign markets the reports coming to hand are of a very 
discouraging nature. Yesterday’s closing prices were 42s. 64d. and 42s. 7d. 
cash. The annual statistical reports will be officially published early next 
week, but they are not likely to excite any great amount of interest. 

A little spurt has taken place in the coal trade this week, chiefly on 
account of despatches before the holidays; and in the house trade there is 
a fair demand. Prices do not seem to be undergoing any change. 





Tue Gas Appliances Company, Limited, have purchased the “ Gravity 
Gas Governor” (M‘Lennan and Owens’ patent), and are about to com- 
mence the manufacture of it. 

Tue Bournemouth Gas and Water Company gave notice to the Improve- 
ment Commissioners, at their last meeting, that they were about to raise 
further capital to the extent of £10,000. One member of the Board re- 
marked that the town was now in a chrysalis state; and probably before 
long the ratepayers might desire to purchase the gas and water works. He 
therefore thought that the question of increasing the capital of the Com- 
pany should be delayed until this question had been settled. The matter 
was referred to the Finance Committee, 
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CURRENT SALES OF GAS PRODUCTS. 
Liverpoot, Dec. 27. 
Sulphate of Ammonia.—The holidays have, as usual, interfered with the 
extent of business. Notwithstanding the desperate attempts made by the 
“bear” operators to bring prices to a lower level, they have not been suc- 
cessful; the market remaining steady at £13 to £13 2s. 6d. f.0.b. Hull. 





MANcHESTER, Dec. 27. 

The weakness in the 
the price has fallen still lower, and £13 f.o.b. Hull is the utmost obtainable 
at present. After the turn of the new year there may be a little more 
activity; but whether this will be sufficient to arrest the downward tendency 
remains to be seen. There is not much to indicate that this will be the case. 


Lonpon, Dec. 27. 

Tar Products.—Very little business has been done, owing to the holidays. 
Manufacturers have very large stocks of pitch and oils. Benzols and 
naphthas continue active; buyers being anxious to cover their require- 
ments at present prices for next year. The following are the current prices 
of the week :—Tar, 28s. per ton; benzol, 90 per cent., 3s. 8d., 50 per cent., 
2s. 9d. per gallon; crude naphtha, 30 per cent., 1s. 44d. per gallon; light 
oils, 4d., creosote oils, 1?d. per gallon; refined tar, lls. per cask; pitch, 
25s. per ton; carbolic acid, 1s. 8d. per gallon; carbolic powder, 7s. 6d. 
per cwt.; crude naphthalene, 50s. per ton ; anthracene, 30 per cent., 1s. 3d. 
per unit per cwt. (37s. 6d. per cwt.) 

Ammonia Products.—Sales have been restricted during the week ; 
buyers holding off for the turn of the year. Grey sulphate has been freel 
offered at £12 15s. to £13, less 34 per cent. Carbonate of ammonia is sell- 
ing readily at 44d. per pound. Theprice of muriate is lower. White is 
selling at £30, and grey at £26 per ton. Liquor is selling freely at about 
2d. per pound. 





ReEpDuctTions IN Price or Gas.—Notice has been given by the Dover Gas 
Company that, commencing with the new year, the price of gas throughout 
the district will be reduced to 3s. per 1000 feet.——In the district supplied 
by the North Bierley Gas Company, the price to be charged for gas, on and 
after the Ist prox., will be as follows:—To consumers for domestic use, 
3s. 4d. per 1000 feet, net; to consumers for manufacturing purposes, under 
500,000 feet per annum, 3s. 2d., above 500,000 feet and under 1,500,000 feet, 
3s., over the latter consumption per annum, 2s. 9d.; for lighting the public 
lamps 2s. 6d. per 1000 feet. This is the third reduction in the charge for 
gas for domestic use since 1880, and is equal to 20 per cent.; and the 
fourth reduction for street lighting purposes, equal to 284 per cent. The 
average price for gas over the whole of the Company’s district will now be 
3s. 2d. per 1000 cubic feet, net. 

Pupsry anp FarsLey Gas anD WATER SuppLy.—At the meeting of the 
Farsley Local Board yesterday week, it was reported that the deputation 
appointed by the Board at their previous meeting to act in conjunction 
with the Pudsey Local Board with respect to the gas and water supply 
of the district, reported the result of their interview with the Directors 
of the Pudsey Gas Company, which was considered satisfactory ; and, in 
accordance therewith, it was decided that the complaints and requests of 
the Board should be reduced to writing and forwarded to the Directors. 
A resolution was also adopted to the effect that the Farsley Local Board, 
in conjunction with the Pudsey Local Board, were willing to treat for the 
purchase of the plant and right of gas supply of the Pudsey Gas Company, 
subject to terms being satisfactorily arranged and agreed upon. The same 
deputation also reported the result of their interview with the Directors 


of the Calverley District Water-Works Company, after which a similar | 


resolution to the above, with respect to the purchase of the plant and right 
of water supply, was unanimously adopted. 

Tue Scarcity or WaTER aT BarnsLEy.—At the meeting of the Barnsley 
Town Council last Tuesday, the Water-Works Manager (Mr. W. Green- 
wood) submitted a report showing that the rainfall at Ingbirchworth from 
the 1st of January to the present time was 33°19 inches. Last year the 
rainfall was 45°81 inches. He estimated that there were now about 
183 million gallons of water in the reservoir. The effect of restricting the 
supply to eight hours per day had been a saving of 33,000 gallons. 
Alderman Brady announced that an agreement had been come to with the 
Penistone Local Board for them to supply water to the Corporation at 
6d. per 1000 gallons; to be either obtained at Penistone Bridge End or at 
Hoylandswaine. If the water was taken at Bridge End, it could be sent 


osition of sulphate of ammonia still continuing, | 


| 

| down the dyke as compensation water for the Sheffield millowners at a 
| cost of from £200 to £300, or it could be taken at Hoylandswaine. The 
| agreement was referred to the Water Committee. It was stated that a 
| conference had taken place between a deputation from the Corporation 
and the Sheffield millowners with respect to the water to be sent from 
| Ingbirchworth for compensation. The millowners, it was stated, declined 
| to give them any relief. 

New Uses ror State Depris.—At the last meeting of the Civil and 
Mechanical Engineers’ Society, a paper was read by Dr. G. Selkirk Jones, 
| F.C.S., upon “ Slate Débrig and its Utilization.” The author, after describ- 
| ing the composition and geological formation of clay slate, called atten- 
tion to the various substances which, in the laboratory, he had obtained 
from waste slate, or débris—such as crystallized alum, so much in demand 
as a mordant in calico printing and other processes ; secondly, a new fil- 
tering agent (for sugar refining and water purification) containing a large 

ercentage of carbon ; thirdly, a substance, which he named argilline, to 
be used in conjunction with lime for the chemical precipitation of sewage. 
Dr. Jones showed by experiment the cleansing of dirty wool; selecting the 
worst specimens he could obtain. He also precipitated the solid matter 
from a gallon of very offensive sewage water, leaving the effluent bright 
and comparatively pure. In speaking upon the question of sewage purifi- 
| cation and cholera, he remarked that this was not a question so much of 
cost as of national importance. From a sanitary and hygienic point of 
view, what he argued was that £5000 or even £10,000 a year outlay, was 
not to be compared with the incalculable advantages of pure drinking- 
water and the prevention of zymotic diseases. 

A Disputep Gas Account aT KenpaL.—On Monday last week, at the 
Kendal Police Court, Mr. F. W. Watson, a solicitor, was summoned for 
refusing to pay an account rendered by the Kendal Gas and Water 
Company. It was stated that the claim had been £27 Os. 9d.; but that 
£17 Os. 9d. had been paid, leaving a balance of £10. Mr. Watson’s objec- 
tion was that the charge for gas used in his dwelling-house and offices, from 
which he had recently removed, was excessive. He had paid up to the 
end of September, 1883. The highest Christmas quarter ever reached was 
£7 4s. 9d. in 1882. In 1881 it was £7 2s. 3d.; and in 1880 £6 7s. 9d. But 
for the December quarter of 1883, it was £10 2s. 11d.; 33 per cent. above the 
maximum of the former year. In the quarter ending March, 1884, it was 
£9 1s. 6d.; whereas in the corresponding quarter of 1883 it was £6 3s. 2d. 
In 1882 it was £4 15s. 2d.; and in 1881, £3 12s. 3d. Mr. E. Thompson, 
Manager of the works, was examined, and in cross-examination admitted 
that mistakes might arise, but he was of opinion that the gas charged for 
the December quarter of last year and the first quarter of the present 
year had been supplied to Mr. Watson, and had passed through his meter. 
The case was gone into very minutely, and occupied more than two hours; 
the Magistrates expressing an earnest desire that the parties would settle 
it between themselves. After more than one ineffectual attempt, a com- 
promise was agreed to; Mr. Watson to pay one-half of the amount in 

| dispute—viz., £5. 

Tue West Dersy GUARDIANS AND THE SuPPLY oF Gas TO WaLTON Work- 
HOUSE.—At the meeting of the West Derby Guardians last Wednesday the 
Chairman of the Gas Committee (Mr. Kilshaw) referred to the subject of the 
supply of gas to the Walton Workhouse, which has already engaged the 
attention of the Board. He said the Committee were anxious that the 
Board should come to a decision on the question whether they should 
manufacture their own gas at the workhouse. They had consulted four 
engineers, who had drawn up plans; and they had fixed upon a plot of land 
which they thought most suitable for the requisite buildings. Some of the 
Committee had visited several workhouses which manufactured their own 
gas, and found that all were able to do so at a cheaper rate per 1000 cubic 
feet than the Board at present paid to the Liverpool Gas Company. They 
had carefully gone into the cost of the erection of the works, the plant, and 
all other expenses, and believed that by the manufacture of their own gas 
they would save about £600 a year; the estimate being that the gas would 
cost about 1s. 1d. per 1000 cubic feet. They could consume theirown coke, 
while the tar would also be of value. He moved that they manufacture 
their own gas at Walton. Mr. Sharrock seconded the motion, which was 
unanimously carried. It was also resolved that tenders should be asked 
for from the four engineers who had been consulted; and the Board's 
Engineer was instructed to prepare the plans and specifications. It was 
stated that the Engineer estimated the cost of the plant and buildings at 
£4000, and that the plant would be capable of manufacturing 30 million 
feet of gas per annum, or 10 millions more than were at present required. 




















GWYNNE & BEALE’S PATENT 


GAS EXHAUSTERS & ENGINES. 





SS ‘ Can be made on their 


GWYNNE & CO., Essex Street Works, Victoria Embankment, London, W.C., ENGLAND. 


Thirty-two Medals at 
all the Great International 
Exhibitions have been 
awarded to GWYNNE 
& CO. for Gas Exhaust- 
ers, Engines, and Pumps. 

GWYNNE & CO. have 
made and erected Ex- 
hausters to pass more than 








21,000,000 cubic feet per 
hour, which are giving un- 
qualified satisfaction in 
work, and can be referred 
to. 














In use in all the 
Largest and most Modern = 
Gas-Works in the World, GWYNNE 
and far surpassing any other construction of Machinery made, either 


performed, and economy of fuel, 






& CO.’S PATENT ENGINE AND EXHAUSTER COMBINED ON 


\_® Patent principle, to 
pass Gas without the 
slightest oscillation or 
variation in pressure. 
No other Maker can do 
this. 











GWYNNE & CO. are 
the largest Makers in the 
World of 


EXHAUSTERS & ENGINES, 
GAS VALVES, 
VACUUM GOVERNORS, 
REGULATORS, PUMPS, 
&c., &e. 





ONE BED-PLATE. 
as regards quality of materials, workmanship, design, durability, work 





Many of the so-called ‘‘ Improvements” and “New” Exhausters recently introduced by other makers are arrangements long since 


discarded by GWYNNE & CO. as inferior in design, durability, and efficiency. 





Gwynne & Co.’s New Catalogue and Testimonials on Gas-exhausting and other Machinery on application at the above address. 

































































1194 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 


[Dec. 30, 1884. 





OXIDE OF IRON. 
HE Gas Purification and Chemical 


Company, Limited, advise their friends that their 
only representatives for the Sale of Oxide are Mr. Andrew 
Stephenson and such Sub-Agents as may be accredited 
from the Head Office. They further state that the royal- 
ties possessed by them include the sole right to raise 
material from the estates of the Marquis of Donegal, 
the Eerl of Arran, Lord Harlech, the Charleville 
Estates, Sir Charles Knox Gore, the Hon. Wingfield 
Stratford, Captain Brinkley, Captain Orme, and Mrs. 
Niddrie. These properties extend over an area of 
more than 850,000 acres, the royalties being held for 
a long term of years. They employ their own over- 
seers and labourers, and there are no intermediate 
profits between them and the consumer. 

Address 161 to 163, Palmerston Buildings, Old Broad, 
Street, Lonpon, E. Cc. 
Joun Wa. O'NEILL, 
Managing Director. 


ANDREW STEPHENSON begs to call 


attention to the above announcement, and requests 
that all communications intended for him be addressed 
to the Head Office. 


GENTLEMAN (age 43), active and 
energetic, and who is thoroughly well up in the 
ERECTION and MANAGEMENT of GAS and 
WATER WORKS (having had 25 years’ experience in 
the above work), is open to an engagement, by pre- 
ference, in one of the Australian Colonies. Can give 
the highest references to past and present employers. 
Address No. 1208, care of Mr. King, 11, Bolt Court, 
FLEeEet STREET, E.C. 


SITUATION wanted by son of a Gas 
Manager (aged 22), after Jan. 1, 1885, as ASSIST- 
ANT in Gas-Works. 
Meter Taking, Collecting, &c. 
abroad. 

Address A.A. Cuv RCH, Gas- Works, BRENTW ‘ood. 


({ROWTHER BROTHERS, having had 
considerable experience in the Construction of 
=~ ‘Works at home and abroad, beg to call the attention 

f Gas Companies, Engineers, = others, to their 
[IMPROVED SYSTEM OF SETTING RETORTS, 
having made that their chief a 

Address CrowTHER Bros., Contractors, Elphicke 
Street, Scott Street, Canning Town, Lonpon, E., and 
Mill Mill Street, Sidi Sidmouth, Devon. 


742 Done wanted, ‘a thoroughly 
understands Sulphuric "acid Chamber work. 
Steady employment. 
Address, giving age, experience, references, and 
wages required, Harrison Bros. anpD Co., Philadelphia, 
PERNSTLVANIA, U.S.A. 


Fok SAL E— —iatheres (Brazil) Gas 


Company’s £10 SHARES, fully paid. 
Apply Box 212, Post Office, MANCHESTER. 











Understands the Photometer, 
Ng objection to going 














TELESCOPIC GASHOLDER AND STATION 
METER. 
OR SALE—a Second-hand Gasholder, 


70 ft. diameter by 36 ft. deep. in two Lifts, together 
with Columns, Girders, &c. The whole has been tho- 
roughly overhauled, and put in good condition. 

Also a STATION METER, in Circular Case, to pass 
12,000 cubic feet per hour, with Clock and Tell- Tale, 
8-inch Bye-pass Valve and Connections. 

Apply, for further particulars, to GreorGEe Bower, 
Sr. NEoTs. 


STEEL CHARGING SCOOPS. 





TO GAS MANAGERS. 
FOR SALE—60 Steel Retort Charging 


SCOOPS, 9 ft. 9 in. long by 84 in. wide, and 54 in 
deep. Open to offer. Can be seen. 
nly to 6, Little Bush Lane, Cannon Street, Lonpon, 


OR SALE—the whole of the ‘private 
GAS PLANT at Papillon Hall, near Market Har- 
borough, consisting of three 14-in. by 12-in. Q Mouth- 
pieces ; three Iron Retorts; three 4-in. Ascension-Pipes ; 
three 3-in. Bridge-Pipes ; one Condenser and Washer; 
two Cast-Iron Purifiers 2ft. 6in. by 6 ft., with Covers; 
one Gasholder 16 ft. diameter by 8 ft., with Brick Tank; 
one Gasholder 20 ft. diameter by 10 tt., with Cast-Iron 
Tank; Columns, Girders, &c.; also the whole of the 
Connections and Valves. 

To view apply to Mr. Clark at Papillon Hall. Offers, 
endorsed “ Tender for Gas Plant,” to be sent to Mr. Chas. 
Walker, Great Bowden, near Market Harborough. 

*,* The Plant to be removed at the expense of the 
purchaser, and at his risk. 





ROSSENDALE UNION GAS COMPANY. 


yo BE SOLD, in consequence of exten- 
sions, oneof MUSGRAVE’S RECIPROCATING 
EXHAUSTERS, having two Exhaust Cylinders, and 
capable of passing 25,000 cubic feet of gas per hour. 
For further particulars apply to James Rey, 
Manager, Gas- ‘Werte, Clioaghtens, near Mancunerse. 











N SALE, and no reasonable offer 
refused :— 

One Set of 10 feet Sq. are Purifiers, with Hydraulic 
Centre-Valve and all Connections. 

One Square Station Meter, 12,000 feet per hour, by 
Braddock, only four years old, with Bye-pass, 
Valves, &c. 

One Round Station Meter, 8000 feet per hour, ditto. 

On sale in cx of r by others of 
larger dimensions, and will be ona very aeep to effect 
a clearance. 

Applications and offers to Mr. Lonowortn, Gas- 
Works, Guitprorp, where they may be seen. 








BUENOS AYRES (NEW) GAS COMPANY, 
LIMITED. 


SIX PER CENT. DEBENTURES. 
NOTICE is hereby given to the Deben- 
ture Holders of the Buenos Ayres (New) Gas 
Company, Limited, that the Half-Yearly COUPONS, at 
_ rate of 6 per cent. per annum, due Jan. 1 next, will 
aid on and after that date at the Company's 
= ers, Messrs. Prescott & Co., Threadneedle Street, 
io E.C. 
Coupons must be left at the Bank three clear days for 
examination, 
By oar 
. W. Layton, Secretary. 
Dec. 16, 1884. 


PATENTS, DESIGNS, AND TRADE MARKS ACT, 
18: 





IN THE MATTER OF Letters Patent granted to 
WatTrerR OupHam, of No. 10, Devonshire Road, 
Balham, in the County cf Surrey, Engineer, for the 
stg ag of “ — in Filters.” Dated 

May 16, 1884. No.7 
NOTICE is hereby given that the said 
Watrer OtpHam has applied, under Sections 18 
to 21 of the Patents, &c., Act, 1883, and Rules 48 to 56 of 
the Rules made thereunder, for leave to amend the 

Complete Specification of the said Invention, A copy 

of the said Complete Specification, as proposed to be 

ded, can be inspected at the Patent Office, and 
full particulars of the proposed amendment were pub- 
lished in the Official Journal of the Patent Office, issued 

on the 16th of December, No. 100, page 1357. 

Any persons intending to oppose such application 
must leave particulars in writing of their objections to 
the proposed amendment at the Patent Office, 25, 
Southampton Buildings, Chancery Lane, London, W.C., 
within one calendar month from the date hereof. 

Dated this 16th day of December, 1884. 

(Signed) H, Reaver Lack, 
Comptroller-General. 
Edward K. Dutton, Fel. Inst. P.A., Manchester. 
(Agent for the Patentee. )- 


TO TAR AND AMMONIA DISTILLERS. 
THE Directors of the Stony Stratford 
Gas Company are prepared to receive TENDERS 
for - ag and AMMONIACAL LIQUOR made at their 
Works. 
For particulars apply to 





F. Sirnessy, Manager. 


BOROUGH OF ROCHDALE. 
HE Gas Committee of the Rochdale 
Corporation invite TENDERS for the supply 
of such quantities of RETORTS, FIRE- BRICKS, 
BLOCKS, TILES, &c., as they may require during the 
Twelve months ending the 31st of December, 1885. 

Forms of tender and any further information may 
be obtained on application to Mr. T. Banbury Ball, 
Manager, at the Gas-Works. 

Tenders, endorsed “Tender for Retorts, &c.,” must 
be sent to me not later than Noon on Wednesday, the 
7th of January, 1885. 

By — 
Zacu. MELtLor, Town Clerk. 

Town Hall, Rochdale, Dec. 26, 1884. 


TO TAR ieee AND, MANUFACTURING 
HE Directors of the Wirksworth 


Gaslight and Coke Company, Limited, invite 
TENDERS for the surplus TAR and AMMONIACAL 
LIQUOR produced at their Works from the 1st day of 
January, 1885, for One, Two, or Three years, as may be 
agreed upon, delivered into Contractor’s tanks at the 
Midland Railway Station, Wirksworth. 

Tenders, endorsed “ Tar and Liquor,” will be received 
up to the 4th day of January, 1885. 

The Directors do not bind themselves to accept the 
lowsst or any tender. 








B. 8. Jones, 
Manager and Secretary. 
Wirksworth, Dec. 27, 1884. 





TO GASHOLDER MAKERS. 
THE Gas Commissioners of the Burgh of 
Dumfries invite TENDERS for the supply and 
erection at their Gas-Works of a TELESCOPE GAS- 
HOLDER in Two Lifts, suitable for a Tank 66 ft. 6 in. 
diameter by 25 ft. deep, with 8 Columns, Girders, Inlet 
and Outlet Pipes, and Valves complete. 

Endorsed tenders, with designs, &c., addressed to 
Wm. Martin, Esq., Town Clerk, will be received not 
later than the 8rd of January, 1885. 

The lowest or any tender will not necessarily be 
accepted. 

Gro. Mauam, Manager. 

_ Gas- + Works, Dumfries, Dec, 12, 1884. 

CITY OF HERE FORD. 
(CorPoraATION Gas DEPARTMENT.) 


THE Gas Management Committee of the 

Hereford Corporation are prepared to receive 
TENDERS for the supply of CAST-IRON, TURNED 
and BORED, GAS-PIPES, of 6, 4, 8, and 2 inches in- 
ternal diameter, including the necessary IRREGULAR 
CASTINGS. 

Specification and form of tender may be obtained on 
application to the undersigned. 

Sealed tenders, endorsed “Tender for Cast-Iron 
Pipes,” must be addressed to the Chairman of the Gas 
Management Committee, Mansion House, Hereford, 
not later than Ten a.m., on Monday, Jan. 12, 1885. 

The Committee do not bind themseives to accept the 
lowest or any tender. 

WILLIAM PARLBY. 
Gas Engineer and Manager, 

Corporation Gas-Works, Hereford, 

Dec. 3 27, 1884. 


"MICHAEL AND WILL’S | 
GAS & WATER. 


Just published, Demy 8vo, 3rd Edition, price 30s. 


THE LAW RELATING TO GAS & WATER. 


Comprising the Rights and Duties as well of Local 
Authorities as of Private Companies in regard thereto ; 
and including all Legislation to the Close of the last 
Session of Parliament. 


By W. H. Micwaet, Q.C., & J. Sairess WILL, Q.C, 


Third Edition. 
By M. J. Micuaet, of the Middle Temple, 
Barrister-at-Law. 


Lonpon: BUTTERWORTHS, 7, Feet STREET, 
Her Majesty’s Law Publishers. 


PRICE'S PATENT OOKE & COAL BARROW 


effecting a great saving 
of time, labour, and ex- 
pense. 

For particulars, price 
&c., apply to Mr. E. 
Price, Inventor and 
Patentee, Gas-Works, 
Hampton Wick, Mip- 
DLESEX. 








Prices are re Reduced. 


OXIDE. 


H. K. BAYNES, 
ABBEY ROAD, BARROW-IN-FURNESS, 


IMPORTER OF 


BOG ORE or OXIDE 


FOR THE 


PURIFICATION OF GAS. 


SAMPLES AND PRICES ON APPLICATION. 


OXIDE. 











WILLIAM INGHAM & SONS, 
 MACHINE-MADE GAS-RETORTS & 


We have every confidence in drawing the special attention of 
GAS ENGINEERS to the following advantages :— 
1. Smooth interior, preventing Adhesion of Carbon. 
2. They can be made in one piece up to 10 feet long. 
8. Uniformity in thickness, ensuring equal Expansion and Contraction. 








Now Ready, Demy 8vo, Scarlet Cloth, Price 3s. 6d., Post Free, with numerous 
Plates and Engravings. 
THE 


DOMESTIC USES of COAL GAS, 


AS APPLIED TO 


+ + 
Lighting, Cooking & Heating, © Ventilation: 
WITH SUGGESTIONS TO CONSUMERS OF GAS AS TO THE 
BEST MODE OF FITTING UP HOUSES AND USING GAS TO THE BEST ADVANTAGE. 


By WILLIAM T. SUGG, A.Inst.C.E., M.R.I., 


HONORARY MEMBER OF THE GAS INSTITUTE. 





London: WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 





























